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4 Pin Configuration and Functions
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4-1. RGF Package 40-Pin (VQFN) Top View

R 4-1. Pin Functions

PIN
110 DESCRIPTION
NAME NO.
INDPOp 1 | DP Differential positive input for DisplayPort Lane 0.
INDPON 2 | DP Differential negative input for DisplayPort Lane 0.
A0 3 4 Level | When I2C_EN = 0, leave the pin unconnected. When I12C_EN is not ‘0’, this pin also sets the
TDP142-Q1 I2C address. See # 6-4. If 2C_EN = “F”, then this pin must be set to “F” or “0”.
INDP1p 4 Diff | DP Differential positive input for DisplayPort Lane 1.
INDP1n 5 Diff | DP Differential negative input for DisplayPort Lane 1.
DisplayPort Receiver EQ control. This along with DPEQ1 selects the DisplayPort receiver
DPEQO/A1 6 4 Level | equalization gain. Refer to ¢ 6-2 for equalization settings. When 12C_EN is not ‘0’, this pin also sets
the TDP142-Q1 I2C address. See # 6-4.
INDP2p 7 Diff | DP Differential positive input for DisplayPort Lane 2.
INDP2n 8 Diff | DP Differential negative input for DisplayPort Lane 2.
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£ 4-1. Pin Functions (#i%)
PIN
110 DESCRIPTION
NAME NO.
12C Programming Mode or GPIO Programming Select. I2C is only disabled when this pin is ‘0".
0 = GPIO mode (I2C disabled).
R = Tl Test Mode (I2C enabled at 3.3V).
I2C_EN 9 4Levell F = I2C enabled at 1.8V when RSVD11 = "0" and RSVD10 = "0". Otherwise, GPIO mode (12C
disabled)
1= 12C enabled at 3.3 V.
INDP3p 10 Diff | DP Differential positive input for DisplayPort Lane 3.
INDP3n 1 Diff | DP Differential negative input for DisplayPort Lane 3.
VCC 12, 20, 33, 38 P 3.3V Power Supply.
When 12C_EN="0", pull down with 10k or directly connect to ground. Otherwise this pin is 12C clock.
TEST1/SCL 13 2Levell When used for 12C clock, pull up this pin to the VCC 12C supply of the 12C controller.
When 12C_EN="0", pull down with 10k or directly connect to ground. Otherwise this pin is I2C data.
TEST2/SDA 14 2Level | When used for 12C data, pull up this pin to the VCC I2C supply of the 12C controller.
DP Enable Pin. When I2C_EN = ‘0’, this pin enables or disables the DisplayPort functionality.
Otherwise, when 12C_EN is not "0", DisplayPort functionality is enabled and disabled through I2C
2 Level | registers.
DPEN/HPDIN 15 (Failsafe) L = DisplayPort Disabled. (Pull down with 10k resistor)
(PD) H = DisplayPort Enabled. (Pull up with 10k resistor)
When I2C_EN is not "0" this pin is an input for Hot Plug Detect (HPD) received from DisplayPort
sink. When this HPDIN is low for greater than 2ms, all DisplayPort lanes are disabled.
AUXp 16 /0, CMOS This pin along with AUXN is used by t_he TDP142-Q1 for AUX snooping. See the Application and
Implementation section for more detail.
AUXnP 17 110, CMOS This pin along with AUXP is used by t_he TDP142-Q1 for AUX snooping. See the Application and
Implementation section for more detail.
RSVD6 18 I/0, CMOS |Reserved.(!)
RSVD7 19 I/0, CMOS |Reserved.(!)
I/0 When 12C_EN ! = 0, this pin is reserved. When I2C_EN = 0, this pin is SNOOPENZ (L = AUX
() | |
SNOOPENZ/RSVD8 21 (PD) snoop enabled and H = AUX snoop disabled with all lanes active).
OUTDP3p 22 Diff O DP Differential positive output for DisplayPort Lane 3.
OUTDP3n 23 Diff O DP Differential negative output for DisplayPort Lane 3.
1o When 12C_EN ! = 0, this pin is reserved. When I2C_EN = 0, this pin is an input for Hot Plug Detect
HPDIN/RSVD9 2402) (PD) received from DisplayPort sink. When HPDIN is low for greater than 2ms, all DisplayPort lanes are
disabled.
OUTDP2p 25 Diff O DP Differential positive output for DisplayPort Lane 2.
OUTDP2n 26 Diff O DP Differential negative output for DisplayPort Lane 2.
RSVD10 27 | Reserved. Connect to GND when 1.8V I2C is used, otherwise leave pin floating.
OUTDP1n 28 Diff O DP Differential negative output for DisplayPort Lane 1.
OUTDP1p 29 Diff O DP Differential positive output for DisplayPort Lane 1.
RSVD11 30 | Reserved. Connect to GND when 1.8V I2C is used, otherwise leave pin floating.
OUTDPON 31 Diff O DP Differential negative output for DisplayPort Lane 0.
OUTDPOp 32 Diff O DP Differential positive output for DisplayPort Lane 0.
DPEQ1 34 4 Level | D|sp|e.1yPF)r1 Re(l:elver EQ cor?trol. This alonlg w.|th DPE.QO selects the DisplayPort receiver
equalization gain. Refer to #¢ 6-2 for equalization settings.
RSVD1 35 | Reserved.(!)
RSVD2 36 0 Reserved.(!)
RSVD3 37 0 Reserved.(!)
RSVD4 39 | Reserved.(!)
RSVD5 40 | Reserved.(!)

(1) Leave unconnected on PCB.
(2) Not a fail-safe 1/0. Actively driving pin high while VCC is removed results in leakage voltage on VCC pins.

4 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TDP142-Q1
English Data Sheet: SLLSG10


https://www.ti.com/product/jp/tdp142-q1?qgpn=tdp142-q1
https://www.ti.com/jp/lit/pdf/JAJSVM2
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSVM2&partnum=TDP142-Q1
https://www.ti.com/product/jp/tdp142-q1?qgpn=tdp142-q1
https://www.ti.com/lit/pdf/SLLSG10

13 TEXAS

INSTRUMENTS

www.ti.com/ja-jp

TDP142-Q1
JAJSVM2 — NOVEMBER 2024

5 Specifications

5.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)(")

MIN MAX UNIT
Supply voltage range Vee -0.3 4 \Y
p|fferent|al voltage between positive and negative o5 25 v
inputs
Voltage range at any input or output pin Voltage at differential inputs -0.5 4 \Y
CMOS Inputs -0.5 4 \%
Maximum junction temperature, T —40 125 °C
Storage temperature, Tgtg -65 150 °C

(1)  Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute Maximum Ratings do not imply

functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions. If
used outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not be fully

functional, and this may affect device reliability, functionality, performance, and shorten the device lifetime.

5.2 ESD Ratings

VALUE UNIT
Human-body model (HBM), per AEC Q100-002("), all pins +2000
V(esD) Electrostatic discharge - - \%
Charged-device model (CDM), per AEQ Q100-011, all pins +1500
(1) AEC Q100-002 indicates that HBM stressing must be in accordance with the ANSI/ESDA/JEDEC JS-001 specification.
5.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)
MIN NOM MAX UNIT
Vee Main power supply 3.0 3.3 3.6 \%
Main supply ramp requirement 0.1 50 ms
Vi2c) Supply that external resistors are pulled up to on SDA and SCL 1.7 3.6 \%
V(psN) Supply noise on V¢ pins (less than 4MHz) 100 mV
Ta Operating free-air temperature -40 105 °C
Teca PCB temperature (1mm away from the device) —40 112 °C
5.4 Thermal Information
Device
THERMAL METRIC(") RGF (VQFN) UNIT
40 PINS
Reua Junction-to-ambient thermal resistance 29.4 °C/IW
Reuc(top) Junction-to-case (top) thermal resistance 18.9 °C/W
Rgys Junction-to-board thermal resistance 11.0 °C/W
(N Junction-to-top characterization parameter 0.3 °C/W
Wis Junction-to-board characterization parameter 10.9 °C/W
ReJcbot) Junction-to-case (bottom) thermal resistance 3.6 °C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

note.

5.5 Power Supply Characteristics

over operating free-air temperature range (unless otherwise noted)

4 Lane DP Only

DPEN = H; LINR_L3;

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Average active power Four active DP lanes operating at 8.1Gbps;
PCC(ACTIVE--4DP) 9 p PRBS7 pattern; 500 mwW
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over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
P oC(HPDLOW—4DP) E?_wer4 Lane DP Only when HPDIN DPEN = H: HPDIN = L: 0.475 mw
Pcc(pisABLED-12c) Device disabled power in 12C Mode [I2C_EN != 0; HPDIN = L; CTLSEL = 0x0; 0.122 mwW
Pcc(pisABLED) Device disabled power DPEN =L; I12C_EN =0; HPDIN = L; 0.110 mwW
5.6 Control I/0 DC Electrical Characteristics
over operating free-air temperature range (unless otherwise noted)
PARAMETER ‘ TEST CONDITIONS MIN TYP MAX UNIT
4-level Inputs
™ High level input current Ve =3.6V; V)y = 3.6V 20 60 HA
I Low level input current Vee =3.6V; V)y =0V —-100 -40 A
4-Level Vry | Threshold 0/R Vee = 3.3V 0.55 \
4-Level Vry | Threshold R/ Float Vee = 3.3V 1.65 \Y
4-Level Vry | Threshold Float / 1 Vee = 3.3V 2.7 \Y
Rpy Internal pullup resistance 48 kQ
Rep Internal pulldown resistance 98 kQ
2-State CMOS Input
Viy High-level input voltage Ve = 3.0V 2 3.6 \Y
Vi Low-level input voltage Vee = 3.6V 0 0.8 \%
Rep g:el;réa'\lug()ulldown resistance for HPDIN, 400 500 600 KQ
Rpp Internal pulldown resistance for DPEN 400 500 600 kQ
lH_DPEN High-level input current for DPEN VN = 3.6V -1 1" A
IiL_pPEN Low-level input current for DPEN VN = GND, V¢ = 3.6V -1 1 uA
High-level input current for HPDIN,
liH_HPD_caD CXDSNK P VN = 3.6V -1 1 pA
Low-level input current for HPDIN,
liL_HPD_CAD | cADSNK P Vin = GND, Ve = 3.6V -1 1 MA
12C Control Pins (SCL, SDA)
High-level input voltage when configured
ViH_3pav forga.sv e l‘; Vol 9 9 12C_EN = 1 2.0 3.6 v
Low-level input voltage when configured
Vi_apav for 3.3V I2C Fl)evel ) ) 12C_EN=1 0 0.8 v
High-level input voltage when configured _
ViH_tpav for 1.8V 12C level 12C_EN=F 12 v
Low-level input voltage when configured
ViL_tpsv for 1.8V I2CTeveI k ) 12C_EN=F 0 06 v
VoL Low-level output voltage I2C_EN =0; Ig. = 6mA 0 0.4 \Y
loL Low-level output current 12C_EN =0; Vo_ = 0.4V 20 mA
lig2c) Input current 0.1 x V(joc) < Input voltage < 3.3V -1 1 HA
Cig2c) Input capacitance 10 pF
Cuze_rme_BUS | 12C pus capacitance for FM+ (1MHz) 150 pF
)
Ci2c_FM_BUS) I2C bus capacitance for FM (400kHz) 150 pF
External resistors on both SDA and SCL
REXT_120_FM) | \yhen operating at FM+ (1MHz) Cuizc_pu+_sus) = 150pF 620 820 910 Q
External resistors on both SDA and SCL
REXT_12c_FM) | yhen operating at FM (400kHz) Cuzc_rm_sus) = 150pF 620 1500 2200 Q
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5.7 DP Electrical Characteristics
over operating free-air temperature and voltage range (unless otherwise noted)

ADVANCE INFORMATION

PARAMETER ‘ TEST CONDITIONS ‘ MIN TYP MAX UNIT
AC Characteristics
Low-frequency —1dB compression point | At 100MHz, 200mVpp < V|p <
CPLR-LINRLO at LINR_LO setting. 1200mVpp, EQ =0 600 mVppd
High-frequency —1dB compression At 5GHz, 200mVpp < V|p < 1200mVpp,
CPHF-LINRLO point at LINR_LO setting. EQ=0 550 mVppd
Low-frequency —1dB compression point | At 100MHz, 200mVpp < V|p <
CPLR-LINRLY at LINR_L1 setting. 1200mVpp, EQ =0 700 mVppd
High-frequency —1dB compression At 5GHz, 200mVpp < V|p < 1200mVpp,
CPHF-LINRL1 point at LINR_L1 setting. EQ=0 650 mVppd
Low-frequency —1dB compression point | At 100MHz, 200mVpp < V|p <
CPLF.LNRL2 at LINR_L2 setting. 1200mVpp, EQ = 0 800 mVppd
High-frequency —1dB compression At 5GHz, 200mVpp < V|p < 1200mVpp,
CPHF-LNRL2 point at LINR_L? setting. EQ=0 750 mVppd
Low-frequency —1dB compression point | At 100MHz, 200mVpp < V|p <
CPLr-LNRLS at LINR_L3 setting. 1200mVpp, EQ = 0 900 mVppd
High-frequency —1dB compression At 5GHz, 200mVpp < V|p < 1200mVpp,
CPHF-LINRLS point at LINR_L3 setting. EQ=0 830 mVppd
VID = 0.8Vppd; Optimal EQ setting;
12in prechannel (SDD21 = -8.2dB at
trx_pJ TX output deterministic residual jitter 5GHz); 1.6in post channel (SDD21 = — 0.04 ul
1.8dB at 5GHz); PRBS7; DP at
8.1Gbps
DisplayPort Receiver
Vioee) Peak-to-peak input differential dynamic 1400 Vv
voltage range
Vic Input common-mode voltage 0 1.75 2 \Y
Maximum instantaneous RX DC
common-mode voltage change under | Measured single-ended at non-redriver
VRX_CM-INST following operating states: OFF to ON, |side of AC-coupling capacitor with -1200 1000 mV
Disabled to 4DP low power, 4DP active |200kQ load.
to Disabled. (1)
Maximum instantaneous RX DC . .
common-mode voltage change under Measured single-ended atlnon-ltedrlveé
VRX_CM-INST following operating states: Disabled to Egz of AC-coupling capacitor with 50 -500 1000 mV
4DP active (D0), DO to D3, D3 to DO. )
dr Data rate 8.1 Gbps
R Input termination resistance 75 90 110 Q
Ciac) Exterqal required AC-coupling 75 265 nE
capacitor
Eq_pro DPO Receiver equalization at 100MHz |DPOEQ_SEL = 0; -0.2 dB
Eq ppis DPO Receiver equalization at 100MHz |DPOEQ_SEL = 15; 23 dB
Eq_pro DPO Receiver equalization at 4.05GHz | DPOEQ_SEL = 0; 0.6 dB
Eq pp1s DPO Receiver equalization at 4.05GHz |DPOEQ_SEL = 15; 14.5 dB
DisplayPort Transmitter
Maximum instantaneous TX DC
vV common-mode voltage change for Measured at non-redriver side of AC- _500 1000 mv
TX-CM-INST following operating states: Disabled to | coupling capacitor with 50Q load.
4DP active (D0), DO to D3, D3 to DO.
Maximum instantaneous TX DC
vV common-mode voltage change under | Measured at non-redriver side of AC- ~1000 1000 my
TX-CM-INST following operating states: Disabled to | coupling capacitor with 200kQ load.
4DP low power, 4DP active to Disabled
Vrxpe-cm) Common-mode voltage bias in the transmitter (DC) 0.6 1 \Y
Rx@IFF) Differential impedance of the driver ‘ 80 90 120 Q

(1) Instantaneous common mode excursions observed by GPU (DPTX) can be minimized by disabling redriver prior to disabling DPTX
termination.
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5.8 Switching Characteristics
over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
HPDIN
fHPDIN DEBOUNGE DPEN and ll-_IPL_)IN debounce time 2 10 ms
- when transitioning from H to L.
12Cc
fscL I2C clock frequency 1 MHz
taur Sus-iree timo between START 214 Refer to [ 6-1 0.5 us
Hold time after repeated START
tHDsTA condition. After this period, the first Refer to 4 6-1 0.26 us
clock pulse is generated
tLow Low period of the I2C clock Refer to [ 6-1 0.5 us
tHIGH High period of the I2C clock Refer to [ 6-1 0.26 us
tsusTa isrt]tégi)tigrr?e for a repeated START Refer to [4] 6-1 0.26 us
tHDDAT Data hold time Refer to [ 6-1 0.008 us
tsupaT Data setup time Refer to [ 6-1 50 ns
tr zigsr?aﬁ?e of both SDA and SCL Refer to [4 6-1 120 ns
te Fall time of both SDA and SCL signals | Refer to [X] 6-1 1.2 120 ns
tsusTo Setup time for STOP condition Refer to [X] 6-1 0.26 us
Cp Capacitive load for each bus line 150 pF
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5.9 Typical Characteristics
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5.9 Typical Characteristics (continued)
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5-7. DP VOD Linearity Settings at 100MHz

L—"7
—r—T—T ] g
- £
I e g
L g
E
5
S
£
I
g
a

o 200 40

600 800 1000 1200 1400 1600 1800 2000
Differential Input Voltags (m\Vp)

1000

800

400

L]

5-8. DP VOD Linearity Settings at 5GHz

Y

/

0 200 400 60D 50D 1000 1200 1400 1600 1800 2000
Differential Input Voitage (mVer)

10

BRHI T B 70— RS2 (DR B Ab) #21E

Product Folder Links: TDP142-Q1

Copyright © 2024 Texas Instruments Incorporated

English Data Sheet: SLLSG10


https://www.ti.com/product/jp/tdp142-q1?qgpn=tdp142-q1
https://www.ti.com/jp/lit/pdf/JAJSVM2
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSVM2&partnum=TDP142-Q1
https://www.ti.com/product/jp/tdp142-q1?qgpn=tdp142-q1
https://www.ti.com/lit/pdf/SLLSG10

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

TDP142-Q1
JAJSVM2 — NOVEMBER 2024

Parameter Measurement Information
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6 Detailed Description
6.1 Overview

The TDP142-Q1 is a DisplayPort linear redriver that supports up to 8.1Gbps for each lane. Additionally, the
transparency of the device to the DP link training makes the TDP142-Q1 a position independent device
designed for source/sink or cable applications.

The TDP142-Q1 helps the system to pass compliance of both transmitter and receiver for DisplayPort version
1.4 HBR3. The redriver recovers incoming data by applying equalization that compensates for channel loss, and
drives out signals with a high differential voltage. Each channel has a receiver equalizer with selectable gain
settings. Set the equalization based on the amount of insertion loss before the TDP142-Q1 receivers. The
equalization control can be controlled by DPEQ[1:0] pins or I2C registers.

The device ultra-low-power architecture operates at a 3.3V power supply and achieves enhanced performance.
Also, the TDP142-Q1 comes in a commercial temperature range and industrial temperature range.

6.2 Functional Block Diagram

INDPOp

INDPON

INDP1p 3

INDP1n

INDP2p
INDP2n

INDP3p
INDP3n

DPEQO/A1
DPEQ1
A0

12C_EN
TEST1/SCL
TEST2/SDA
DPEN/HPDIN

AUXp
AUXn

vcc

DPEQ_SE

ELJM

1
E[ a o
T J q O
DPEQ_SEL
h 1
E[ o
1 g O
DPEQ_SEL

DPEQ_SEL 4—‘

L 1
E[: >
T
DPEQ_SEL

Control Logic and Registers

12C
Slave

M

VREG

AUX

Snooping

{1OUTDPOp

OUTDPON

{JOUTDP1p

OUTDP1n

{JOUTDP2p

OUTDP2n

110UTDP3p

OUTDP3n

HPDIN/RSVD9
SNOOPENZ/RSVD8
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6.3 Feature Description
6.3.1 DisplayPort

The TDP142-Q1 supports up to four DisplayPort lanes at data rates up to 8.1Gbps (HBR3). The TDP142-Q1
monitors the native AUX ftraffic as the device traverses between DisplayPort source and DisplayPort sink. For
the purposes of reducing power, the TDP142-Q1 manages the number of active DisplayPort lanes based on the
content of the AUX transactions. The TDP142-Q1 snoops native AUX writes to the DPCD registers 0x00101
(LANE_COUNT_SET) and 0x00600 (SET_POWER_STATE) of the DisplayPort sink. The TDP142-Q1 disables
or enables lanes based on the value written to LANE_COUNT_SET. The TDP142-Q1 disables all lanes when
SET_POWER_STATE is in the D3. Otherwise active lanes are based on value of LANE_COUNT_SET.

DisplayPort AUX snooping is enabled by default but can be disabled by changing the AUX_SNOOP_DISABLE
register. When AUX snoop is disabled, the TDP142-Q1 DisplayPort lanes are controlled through various
configuration registers. When TDP142-Q1 is enabled for GPIO mode (I2C_EN = "0"), the SNOOPENZ pin can
be used to disable AUX snooping. When SNOOPENZ pin is high, the AUX snooping functionality is disabled and
all four DisplayPort lanes are active.

6.3.2 Configuration Jumper Levels

The TDP142-Q1 EVM has 4-level inputs pins (I2C_EN, A0, and DPEQ[1:0]) that are used to control the
equalization gain and place the TDP142-Q1 into different modes of operation. These 4-level inputs use a resistor
divider to help set the four valid levels and provide a wider range of control settings. There are internal pullup
and pulldown resistors that can combine with the external resistor connection to achieve the desired voltage
level

# 6-1. 4-Level Configuration Jumper Settings

LEVEL SETTINGS
Low Tie 1kQ 5% to GND.
R Tie 20kQ 5% to GND.
F Float (leave pin open)
High Tie 1kQ 5% to Vgc.
*E

All 4-level inputs are latched on rising edge of internal reset. After ty pg, the internal pullup and
pulldown resistors are isolated in order to save power.

6.3.3 Receiver Linear Equalization

The purpose of receiver equalization is to compensate for channel insertion loss and inter-symbol interference in
the system before the input of the TDP142-Q1. The receiver overcomes these losses by attenuating the low-
frequency components of the signals with respect to the high-frequency components. Select the proper gain
setting to match the channel insertion loss before the input of the TDP142-Q1 receivers. Two 4-level inputs pins
enable up to 16 possible equalization settings. The TDP142-Q1 also provides the flexibility of adjusting settings
through 12C registers.
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6.4 Device Functional Modes
6.4.1 Device Configuration in GPIO Mode

The TDP142-Q1 is in GPIO configuration when 12C_EN = “0”. The DPEN pin controls whether DisplayPort is
enabled and SNOOPENZ pin controls whether AUX snoop mode is enabled.

6.4.2 Device Configuration in I?°C Mode

The TDP142-Q1 is in I2C mode when I2C_EN is not equal to “0”. The same configurations defined in GPIO
mode are also available in 12C mode. The TDP142-Q1 DisplayPort configuration is programmed based on the
Programming section.

6.4.3 Linear EQ Configuration

The receiver equalization gain value can be controlled either through I12C registers or through GPIOs. # 6-2
details the gain value for each available combination when TDP142-Q1 is in GPIO mode. The I2C mode can do
the same option or even individual lane EQ setting by updating registers DPOEQ_SEL, DP1EQ_SEL,
DP2EQ_SEL, and DP3EQ_SEL.

# 6-2. TDP142-Q1 Receiver Equalization Control

REGISTER(S): DPOEQ_SEL, DP1EQ_SEL, EQ GAIN AT 2.7/4.05/5GHz MINUS GAIN
DP2EQ_SEL, OR DP3EQ_SEL DPEQ1 PIN LEVEL DPEQO PIN LEVEL AT 100MHz
EQUALIZATION SETTING # (dB)

0 0.4/0.8/0.83
2.0/3.1/13.4
3.0/4.6/5.0

4.2/6.0/6.5

5.0/7.0/7.5
6.0/8.0/8.4
6.5/8.7/9.1
7.2/9.4/9.8
7.8/10.0/10.3
8.3/10.4/10.7
8.7/10.7/10.9

Ol N|lo|la| |l W[N| =

9.1/11.1/11.2

9.4/11.3/11.3
9.7111.5/11.5
10.0/11.7/11.6
10.2/11.8/11.7

2|l alala|m| M| 0| DV|DV| V| o|o|o| o

= mMm|V|o| ||V |O|=2|T|OD|O|=>2|T|AOD| O
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6.4.4 Operation Timing — Power Up

TDP142

VCC

Internal
Power Good

CFG pins

B 6-1. Power-Up Timing

% 6-3. Power-Up Timing (V) ()

PARAMETER MIN MAX UNIT
ty pg Ve (minimum) to Internal Power Good asserted high 500 us
tefg_su CFG( pins setup(? 50 us
tefg_hd CFG pins hold 10 us
tvcc_RAMP VCC supply ramp requirement 100 ms

(1)  Following pins comprise CFG pins: 12C_EN, DPEQ[1:0].
(2) Recommend CFG pins are stable when V¢ is at min.
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6.5 Programming

For further programmability, the TDP142-Q1 can be controlled using 12C. When 12C_EN !=0, the SCL and SDA
pins are used for I2C clock and 12C data, respectively.

£ 6-4. TDP142-Q1 I2C Target Address

FI,JIZE&%Q:_ PIN ﬁEVEL BIT 7 (MSB) BIT 6 BIT5 BIT 4 BIT 3 BIT 2 BIT1 BIT 0 (W/R)
0 0 1 0 0 0 1 0 0 011
0 R 1 0 0 0 1 0 1 0/1
0 F 1 0 0 0 1 1 0 0/1
0 1 1 0 0 0 1 1 1 0/1
R 0 0 1 0 0 0 0 0 01
R R 0 1 0 0 0 0 1 0/1
R F 0 1 0 0 0 1 0 011
R 1 0 1 0 0 0 1 1 011
F 0 0 0 1 0 0 0 0 011
F R 0 0 1 0 0 0 1 0/1
F F 0 0 1 0 0 1 0 0/1
F 1 0 0 1 0 0 1 1 0/1
1 0 0 0 0 1 1 0 0 011
1 R 0 0 0 1 1 0 1 0/1
1 F 0 0 0 1 1 1 0 011
1 1 0 0 0 1 1 1 1 01

Use the following procedure to write to TDP142-Q1 I12C registers:

1.

w N

No ok

8.

The controller initiates a write operation by generating a start condition (S), followed by the TDP142-Q1 7-bit
address and a zero-value “W/R” bit to indicate a write cycle.

The TDP142-Q1 acknowledges the address cycle.

The controller presents the sub-address (I2C register within TDP142-Q1) to be written, consisting of one byte
of data, MSB-first.

The TDP142-Q1 acknowledges the sub-address cycle.

The controller presents the first byte of data to be written to the 12C register.

The TDP142-Q1 acknowledges the byte transfer.

The controller can continue presenting additional bytes of data to be written, with each byte transfer
completing with an acknowledge from the TDP142-Q1.

The controller terminates the write operation by generating a stop condition (P).

Use the following procedure to read the TDP142-Q1 I2C registers:

1.

The controller initiates a read operation by generating a start condition (S), followed by the TDP142-Q1 7-bit
address and a one-value “W/R” bit to indicate a read cycle.

2. The TDP142-Q1 acknowledges the address cycle.

3. The TDP142-Q1 transmit the contents of the memory registers MSB-first starting at register 00h or last read
sub-address+1. If a write to the T 12C register occurred prior to the read, then the TDP142-Q1 starts at the
sub-address specified in the write.

4. The TDP142-Q1 waits for either an acknowledge (ACK) or a not-acknowledge (NACK) from the controller
after each byte transfer; the 12C controller acknowledges reception of each data byte transfer.

5. Ifan ACK is received, the TDP142-Q1 transmits the next byte of data.

6. The controller terminates the read operation by generating a stop condition (P).
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Use the following procedure for setting a starting sub-address for 12C reads:

The controller initiates a write operation by generating a start condition (S), followed by the TDP142-Q1 7-bit
address and a zero-value “W/R” bit to indicate a write cycle.

The TDP142-Q1 acknowledges the address cycle.

The controller presents the sub-address (I2C register within TDP142-Q1) to be written, consisting of one byte

1.

2.
3.

&

of data, MSB-first.

The TDP142-Q1 acknowledges the sub-address cycle.
The controller terminates the write operation by generating a stop condition (P).

e

If no sub-addressing is included for the read procedure, and reads start at register offset 00h and
continue byte by byte through the registers until the 12C controller terminates the read operation. If a
I2C address write occurred prior to the read, then the reads start at the sub-address specified by the

address write.

£ 6-5. Register Legend

ACCESS TAG NAME MEANING
R Read The field can be read by software
w Write The field can be written by software
S Set The field can be set by a write of one. Writes of zeros to the field have no effect.
C Clear The field can be cleared by a write of one. Write of zero to the field have no effect.
U Update Hardware may autonomously update this field.
NA No Access Not accessible or not applicable
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7 Register Maps
7.1 TDP142-Q1 Registers

7 7-1 lists the TDP142-Q1 registers. All register offset addresses not listed in 3& 7-1 should be considered as
reserved locations and the register contents should not be modified.

#+ 7-1. TDP142-Q1 Registers

Offset Acronym Register Name Section
OxA General_1 General Register Go
0x10 DPO1EQ_SEL DisplayPort Lane 0 and 1 EQ Control Go
0x11 DP23EQ_SEL DisplayPort Lane 2 and 3 EQ Control Go
0x12 DisplayPort_1 AUX Snoop Status Go
0x13 DisplayPort_2 DP Lane Enable/Disable Control Go
0x32 VOD_CTRL VOD Linearity Go

Complex bit access types are encoded to fit into small table cells. # 7-2 shows the codes that are used for
access types in this section.

# 7-2. TDP142-Q1 Access Type Codes

Access Type ‘Code ‘Description
Read Type
R R Read
RH R Read
H Set or cleared by hardware
Write Type
W w Write
W18 w Write
1S 1 to set
WS w Write
Reset or Default Value
-n Value after reset or the default
value

7.1.1 General_1 Register (Offset = 0xA) [reset = 0x1]
General_1 is shown in 3% 7-3.
Return to the Summary Table.

This register is used to select between disabled and DisplayPort modes. Software can set the EQ_OVERRIDE
bit to use the EQ registers instead of pins.

£+ 7-3. General_1 Register Field Descriptions

Bit Field Type Reset Description

7 RESERVED R/W 0x0 Reserved

6 RESERVED R 0x0 Reserved

5 SWAP_HPDIN R/W 0x0 Controls which pin HPDIN is derived from.

0x0 = HPDIN is in default location

0x1 = HPDIN location is swapped (PIN 23 to PIN 32, or PIN 32 to
PIN 23).
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£+ 7-3. General_1 Register Field Descriptions (%i¥)

Bit

Field

Type

Reset

Description

EQ_OVERRIDE

R/W

0x0

Setting this field allows software to use EQ settings from registers
instead of value sampled from pins.

0x0 = EQ settings based on sampled state of EQ pins.

0x1 = EQ settings based on programmed value of each of the EQ
registers.

HPDIN_OVERRIDE

R/wW

0x0

Overrides HPDIN pin state.
0x0 = HPD_IN based on HPD_IN pin.
0x1 =HPD_IN high.

RESERVED

R/wW

0x0

RESERVED

1-0

CTLSEL

R/W

0x1

Upon power-on, software must write 0x2 to enable DisplayPort
functionality. If DisplayPort funcitonality is not required, then software
must write 0x0 to disable DisplayPort

0x0 = Disabled. DP disabled and lowest power state
0x1 = DP disabled but not lowest power state.
0x2 = DisplayPort enabled.

0x3 = Reserved

7.1.2 DPO1EQ_SEL Register (Offset = 0x10) [reset = 0x0]
DPO1EQ_SEL is shown in 3% 7-4.

Return to the Summary Table.

This register controls the receiver equalization setting for the DisplayPort receivers 0 and 1.

& 7-4. DPO1EQ_SEL Register Field Descriptions

Bit

Field

Type

Reset

Description

7-4

DP1EQ_SEL

RH/W

0x0

Field selects EQ for DP lane 1 pins. When EQ_OVERRIDE = 0b, this
field reflects the sampled state of DPEQ[1:0] pins. When
EQ_OVERRIDE = 1b, software can change the EQ setting for DP
Lane 1 based on value written to this field.

DPOEQ_SEL

RH/W

0x0

Field selects EQ for DP lane 0 pins. When EQ_OVERRIDE = Qb, this
field reflects the sampled state of DPEQ[1:0] pins. When
EQ_OVERRIDE = 1b, software can change the EQ setting for DP
Lane 0 based on value written to this field.

7.1.3 DP23EQ_SEL Register (Offset = 0x11) [reset = 0x0]
DP23EQ_SEL is shown in 3% 7-5.

Return to the Summary Table.

This register controls the receiver equalization setting for the DisplayPort receivers 2 and 3.

Copyright © 2024 Texas Instruments Incorporated

BB T 57— R\ (ZERPHH O aPoE) &85 19

Product Folder Links: TDP142-Q1

English Data Sheet: SLLSG10

ADVANCE INFORMATION


https://www.ti.com/jp
https://www.ti.com/product/jp/tdp142-q1?qgpn=tdp142-q1
https://www.ti.com/jp/lit/pdf/JAJSVM2
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSVM2&partnum=TDP142-Q1
https://www.ti.com/product/jp/tdp142-q1?qgpn=tdp142-q1
https://www.ti.com/lit/pdf/SLLSG10

NOILVINYO4ANI 3ONVAQV

13 TEXAS
TDP142-Q1 INSTRUMENTS
JAJSVM2 — NOVEMBER 2024 www.ti.comlja-jp

# 7-5. DP23EQ_SEL Register Field Descriptions
Bit Field Type Reset Description
7-4 DP3EQ_SEL RH/W 0x0 Field selects EQ for DP lane 3 pins. When EQ_OVERRIDE = 0b, this
field reflects the sampled state of DPEQ[1:0] pins. When
EQ_OVERRIDE = 1b, software can change the EQ setting for DP
Lane 3 based on value written to this field.

3-0 DP2EQ_SEL RH/W 0x0 Field selects EQ for DP lane 2 pins. When EQ_OVERRIDE = 0b, this
field reflects the sampled state of DPEQ[1:0] pins. When
EQ_OVERRIDE = 1b, software can change the EQ setting for DP
Lane 2 based on value written to this field.

7.1.4 DisplayPort_1 Register (Offset = 0x12) [reset = 0x0]

DisplayPort_1 is shown in 3 7-6.

Return to the Summary Table.

This register provides status of AUX snooping when AUX Snooping is enabled.

# 7-6. DisplayPort_1 Register Field Descriptions

Bit Field Type Reset Description
7 RESERVED R 0x0 Reserved
6-5 SET_POWER_STATE RH 0x0 This field represents the snooped value of the AUX write to DPCD

address 0x00600. When AUX_SNOOP_DISABLE = 0b, the enable/
disable of DP lanes based on the snooped value. When
AUX_SNOOP_DISABLE = 1b, then DP lane enable/disable are
determined by state of DPx_DISABLE registers, where x =0, 1, 2, or
3. This field is reset to Oh by hardware when CTLSEL1 changes from
a1btoaOb.

4-0 LANE_COUNT_SET RH 0x0 This field represents the snooped value of AUX write to DPCD
address 0x00101 register. When AUX_SNOOP_DISABLE = 0b, DP
lanes enabled specified by the snoop value. Unused DP lanes is
disabled to save power. When AUX_SNOOP_DISABLE = 1b, then
DP lanes enable/disable are determined by DPx_DISABLE registers,
where x =0, 1, 2, or 3. This field is reset to Oh by hardware when
CTLSEL1 changes from a 1b to a Ob.

7.1.5 DisplayPort_2 Register (Offset = 0x13) [reset = 0x0]

DisplayPort_2 is shown in 3 7-7.

Return to the Summary Table.

This register provides controls for enabling and disabling AUX snooping and individual DP lanes.

# 7-7. DisplayPort_2 Register Field Descriptions
Bit Field Type Reset Description

7 AUX_SNOOP_DISABLE |R/W 0x0 Controls whether DP lanes are enabled based on AUX snooped
value or registers.

0x0 = AUX snoop enabled.

0x1 = AUX snoop disabled. DP lanes are controlled by registers.

6 RESERVED R 0x0 Reserved
20 BFHB TS 70— N2 (ZE RO EPE) #55 Copyright © 2024 Texas Instruments Incorporated
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# 7-7. DisplayPort_2 Register Field Descriptions (fzX)

Bit Field Type Reset Description
5-4 RESERVED R/W 0x0 Reserved

3 DP3_DISABLE R/W 0x0 When AUX_SNOOP_DISABLE = 1b, this field can be used to enable
or disable DP lane 3. When AUX_SNOOP_DISABLE = 0b, changes
to this field have no effect on lane 3 functionality.
0x0 = DP Lane 3 enabled.
0x1 = DP Lane 3 disabled.

2 DP2_DISABLE R/W 0x0 When AUX_SNOOP_DISABLE = 1b, this field can be used to enable
or disable DP lane 2. When AUX_SNOOP_DISABLE = 0b, changes
to this field have no effect on lane 2 functionality.
0x0 = DP Lane 2 enabled.
0x1 = DP Lane 2 disabled.

1 DP1_DISABLE R/W 0x0 When AUX_SNOOP_DISABLE = 1b, this field can be used to enable
or disable DP lane 1. When AUX_SNOOP_DISABLE = Ob, changes
to this field have no effect on lane 1 functionality.
0x0 = DP Lane 1 enabled.
0x1 = DP Lane 1 disabled.

0 DPO_DISABLE RIW 0x0 When AUX_SNOOP_DISABLE = 1b, this field can be used to enable
or disable DP lane 0. When AUX_SNOOP_DISABLE = Ob, changes
to this field have no effect on lane 0 functionality.
0x0 = DP Lane 0 enabled.
0x1 = DP Lane 0 disabled.

7.1.6 VOD_CTRL Register (Offset = 0x32) [reset = 0x40]
VOD_CTRL is shown in % 7-8.

Return to the Summary Table.

This register controls the transmitters output linearity range.

# 7-8. VOD_CTRL Register Field Descriptions

Bit Field Type Reset Description
7-6 Reserved RIW 0x1 Reserved
5-4 DP_VOD RIW 0x0 VOD linearity control for DP paths.
0x0 = LINR_L3 (highest)
0x1 =LINR_L2
0x2 = LINR_L1
0x3 = LINR_LO (lowest)
3-0 Reserved R/W 0x0 Reserved
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8 Application and Implementation

E

Information in the following applications sections is not part of the Tl component specification, and Tl
does not warrant its accuracy or completeness. TI’s customers are responsible for determining
suitability of components for their purposes, as well as validating and testing their design
implementation to confirm system functionality.

8.1 Application Information

The TDP142-Q1 is a linear redriver designed specifically to compensate the inter-symbol interference (ISI) jitter
caused by signal attenuation through a passive medium like PCB traces and cable. The device can be used in
source, sink, and cable applications, where the device is transparent to the link training. For illustrating purposes,
this section shows the implementations of source application and sink application. [X] 8-1 and [X] 8-2 are the high
level block diagram for DisplayPort source side application and DisplayPort sink side application respectively,
where the TDP142-Q1 is snooping both channels of AUX signal and HPD signal.
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PCB trace of Length B

MLO_OUT

MLO_IN )

ML1_IN ML1_OUT
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ML3_IN ML3_OUT

33V
33V
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8-1. Source Application for TDP142-Q1
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Ed 8-2. Sink Application for TDP142-Q1
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8.1.1 ESD Protection

It may be necessary to incorporate an ESD component to protect the TDP142-Q1 from electrostatic discharge
(ESD). Tl recommends following the ESD protection recommendations listed in 3% 8-1. A clamp voltage greater
than value specified in # 8-1 may require a Rggp on each differential pin. Place the ESD component near the
USB connector.

X 8-1. ESD Diodes Recommended Characteristics
Parameter Recommendation

= 3.5V for DP input pins
2 1.5V for non-DP input pins

Data rates < 5Gbps: < 0.50pF
Data rates > 5Gbps: < 0.35pF

Breakdown voltage

1/0 line capacitance

Delta capacitance between any P and N I/O pins <0.07pF
Clamping voltage at 8A Ipp 10 to GND() <45V
Typical dynamic resistance < 30mQ

(1)  According to IEC 61000-4-5 (8/20us current waveform)
# 8-2. Recommended ESD Protection Component

Manufacturer Part Number Resp to support IEC 61000-4-2 Contact +8kV
Nexperia PUSB3FR4 10
Nexperia PESD2V8Y1BSF 1Q
Texas Instruments TPD1EO4U04DPLR 20
Texas Instruments TPD4E02B04DQAR 20
Copyright © 2024 Texas Instruments Incorporated HFHE 57— RN 2 (DRSBTS P) #5%5F 23
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8.2 Typical Application
8.2.1 Source Application Implementation
8-3 shows the schematic for the Source side application. The TDP142-Q1 is placed between the DisplayPort

Graphics Processor Unit (GPU) and the DisplayPort receptacle. The TDP142-Q1 monitors AUX traffic for power
management purposes when SNOOPENZ is low.
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8-3. Block Diagram of DisplayPort Source Application

8.2.1.1 Design Requirement

The TDP142-Q1 can be designed into many types of applications. All applications have certain requirements for
the system to work properly. For example, source application uses different hardware configuration on the HPD
channel and AUX channel from a sink application. The device can be configured by using 12C. However, the
GPIO configuration is provided as 12C is not available in all cases. Additionally, because sources may have
different naming conventions, confirm the link between source and receptacle is correctly mapped through the
TDP142-Q1.

# 8-3. Design Parameters

PARAMETER

VALUE

Maximum Operating data rate
(RBR, HBR, HBR2, or HBR3)

HBRS3 (8.1Gbps)

Supply voltage

3.3V

Trace length/width of A

12 inch /6 mil width

Trace length/width of B

2 inch/ 6 mil width

Main link AC-decoupling capacitor
(75nF to 265nF)

Recommend 100nF

Control mode (12C or GPIO)

GPIO (12C_EN = 0)

Dual Mode DisplayPort Support (Yes/No)

Yes. SNOOPENZ must be connected to CONFIG1 thru a buffer.

28 BRHCT BT — RNy 2 (DB bt B
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8.2.1.2 Detail Design Procedure

Designing in the TDP142-Q1 requires the following:
Determine the loss profile on the DisplayPort input (A) and output (B) channels. See [X] 8-5 for 6mil trace

insertion loss.

Based upon the loss profile, determine the optimal configuration for the TDP142-Q1, to pass electrical
compliance. DPEQ[1:0] must be set to appropriate value. For this case, 12 inches of FR4 trace approximately
equates to 8dB loss at 4.05GHz. Therefore, tie DPEQ1 20kQ to ground and DPEQO 1kQ to ground.

See [¥| 8-3 for information on the source application that uses AC-coupling capacitors, control pin resistors,

and the recommended decouple capacitors from VCC pins to ground.

— AUX: Make sure the AUXP has a 100kQ pulldown resistor and the AUXN has a 100kQ pullup resistor.

These 100kQ resistors must be on the TDP142-Q1 side of the 100nF capacitors.

— HPDIN is used to enable or disable DisplayPort functionality for power saving. Route the HPD signal to

either pin 23 or pin 32 based on the GPIO/I2C mode.
% 8-4. HPD GPIO/I?C Selection

MODE HPD
GPIO (12C_EN = 0) Pin 32
12C (12C_EN != 0) Pin 23

— For the application supporting Dual mode DisplayPort: SNOOPENZ pin must be connected to the
CONFIG1 on DisplayPort Receptacle through a buffer like the SN74AHC125. The buffer is needed
because the internal pulldown on SNOOPENZ pin is too strong to register a valid VIH when a Dual mode

adapter is plugged into the DisplayPort receptacle.

Configure the TDP142-Q1 using the GPIO terminals or the 12C interface:

— GPIO - Using the terminals DPEQO and DPEQ1.

— |2C — Refer to the 12C Register Maps and the Programming section for a detail configuration procedures.

The thermal pad must be connected to ground.

Copyright © 2024 Texas Instruments Incorporated
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8.2.2 Sink Application Implementation

8-4 is the schematic for the sink application. The left side of the TDP142-Q1 is connected to DisplayPort
receptacle, and the right side of the TDP142-Q1 is connected to Scaler or DisplayPort sink.
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Eq 8-4. Block diagram of DisplayPort Sink Application

8.2.2.1 Design Requirements

For this design example, use the parameters listed in 5% 8-5.

£ 8-5. Design Parameters

PARAMETER

VALUE

Maximum Operating data rate
(RBR, HBR, HBR2, or HBR3)

HBR3 (8.1Gbps)

Supply voltage

3.3V

Trace length/width of C

12 inch/ 6 mil

Trace length/width of D

2 inch/ 6 mil

Main link AC-decoupling capacitor
(75nF to 265nF)

Recommend 100nF

Control mode (I2C or GPIO)

GPIO (12C_EN = 0)
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8.2.2.2 Detailed Design Procedure

The design procedure for sink application is listed as follows:

Determine the loss profile on the DP input (C) and output (D) channels and cables. See [¥ 8-5 for 6mil trace
insertion loss.
Based on the loss profile, determine the optimal configuration for the TDP 142, to pass electrical compliance.
See [X| 8-4 for information on the source application that uses AC coupling capacitors, control pin resistors,
and the recommended decouple capacitors from VCC pins to ground.
— AUX: Make sure the AUXP has a 1MQ pullup resistor and the AUXN has a 1MQ pulldown resistor. The
1MQ resistors must be on the TDP142-Q1 side of the 100nF capacitors.
— HPDIN: Route the HPD signal to either pin 23 or pin 32 based on the GPIO/I2C mode. With this setup, the
TDP142-Q1 is able to conserve power when a source is not connected.
£ 8-6. HPD GPIO/I2C Selection

MODE HPD
GPIO (12C_EN = 0) Pin 32
12C (12C_EN != 0) Pin 23

Configure the TDP142-Q1 using the GPIO terminals or the 12C interface:

— GPIO - Using the terminals DPEQO and DPEQ1.

— Tl recommends to start a higher equalization value like 13dB and 15dB first and adjust the value if
necessary.

— |2C — Refer to the 12C Register Maps and the Programming section for a detail configuration procedures.

The thermal pad must be connected to ground.

8.2.3 Application Curve
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8-5. Insertion Loss of FR4 PCB Traces

8.3 Power Supply Recommendations

The TDP142-Q1 is designed to operate with a 3.3V power supply. Levels above those listed in the Absolute
Maximum Ratings table should not be used. If the application has a higher voltage system power supply, use a
voltage regulator to step down to 3.3V. Use decoupling capacitors to reduce noise and improve power supply
integrity. Use a 0.1uF capacitor on each power pin.
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8.4 Layout

8.4.1 Layout Guidelines

Noakrwb=

© ©

11.
12.
13.

Route the INDP[3:0]P/N and OUTDP[3:0]P/N pairs swith controlled 100Q differential impedance (£10%).
Keep away from other high speed signals.

Keep intra-pair routing within 5 mils.

Keep inter-pair skew within 2 Ul according to the DisaplyPort Design Guide

Make sure length matching is near the location of mismatch.

Separate each pair by at least 3 times the signal trace width.

Keep the use of bends in differential traces to a minimum. When bends are used, make sure the number of
left and right bends are as equal as possible and that the angle of the bend is = 135 degrees. This setup
minimizes any length mismatch caused by the bends and therefore minimize the impact bends have on EMI.
Route all differential pairs on the same of layer.

Keep the number of VIAS to a minimum. Tl recommends to keep the VIAS count to 2 or less.

. Refer to [¥] 8-7, the layout might face signal crossing on OUTDP2 and OUTDP3 due to mismatched order

between the output pins of the device and the connector. One solution is to do a polarity swap on the input of
the device when GPU is a BGA package to help minimize the number of VIAS being used.

Keep traces on layers adjacent to ground plane.

Do NOT route differential pairs over any plane split.

Adding test points can cause impedance discontinuity, and therefore, negatively impact signal performance.
If test points are used, place the test points in series and symmetrically. Do not place test points in a manner
that causes a stub on the differential pair.

8.4.2 Layout Example
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& 8-6. Layout Example
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The following figures demonstrate the solution of mismatched order between the output of the device and the
DisplayPort connector for the source using BGA package. [X| 8-7 shows the crossing section between TDP142-
Q1 and connector. Usually, vias are applied to avoid the cross, but using a via can attenuate the signal integrity.
Therefore, the polarity swap can be implemented at the input of TDP142-Q1. [ 8-8 shows there is no more
crossing section between the TDP142-Q1 and connector, which can minimize the number of vias being used.
Note that the solution is only useful for the source using BGA package.

GPU-BGA package TDP142 Connector
O00® = opop oror
000G op
0000 o r
000® oPIN ™

op2p DP2P

P [039)
© DP3P DP3P

8 8 8 E DP3 oPan 3

8-7. Layout Example: Signal Crossing on the Output

GPU-BGA package TDP142 Connector
0000 orop orop
Q00 DPON Of PON
0006 opiP op1p >
000 opin o
DP2P DI
el ——
O O O DP3P DI
000 DP DP3N DPaP

Eq 8-8. Layout Example: INDP2 and INDP3 Polarity Swap
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9 Device and Documentation Support
91 FFa1 A MOEFBMEZRITRS A

RF2 A RD EHIZ DWW T OB EZ T IDITIE ., www.tij.co.jp DT /A RBLL 7 4 L Z Z BV TLEE W, @A) 27
Vo7 U CORERT2E, BEREINIZT N TORMERICETIL AP AN BRESZITMAIENTEET, EREOFEMIC
DONTE, WETENTRF 2 A MIEEFN TWDSRET R B30,

9.2HR—F-UY—2X

TRA A AL AV LAY E2E™ PR —h T F—F AL, TV =T RRRERE A DRI LR T A M Ao
—IPLRGEN D EBEGAZEN TEXAGI T, BEFEORIEERR LD, ME OEME LIV T52L T, i T
XA R CGAZ LN TEET,

Vo 7STNBar 7o 0%, FEFRE LIV BUROFE RIS NDIH DT, ZNHIETF TR A AV LAY DA
BERRERR TALDTITRL, T L TR F R A AV LAY O R A KM LSO TIEHVER A, T H R AR
A DER G EZRLTTIESN,

9.3 Trademarks

DisplayPort™ is a trademark of VESA.

TR R ARV LAY E2E™ is a trademark of Texas Instruments.
VESA® is a registered trademark of Video Electronics Standards Association.

FTRTOFEEL, FNENOFEEICRBLET,
9.4 BHESTHNEBICEHT S EEEE

ZD IC 1%, ESD IZho THEH T A AREMENRHVE S, TR AL AV LAV T, IC BB L ISl R E Ao 2 &

A EAERLET, ELORORO B L ORBFIECIEDRV A, 7 A 2T 5B Z b T,
A\ ESD ICEAMHEAIE, DT DR MR T DT A AD TSR £ CHIGI DTV E T, K72 IC DG, /$TA—ZHD T
AL T BT ARSI TOBHARN DAL TTHEME A B B8 | BB RAE LT <o TVET,
9.5 F&E
FXH R AL AV N AY FEE ZORFEEICIE, HERIKGEO — BB L OERMS SN TWET,

10 Revision History
GRS RRBOFRFIIUGET 2R L COET, TOYGTBIRITRGEMICEC TV ET,
DATE REVISION NOTES

November 2024 * Initial Release

11 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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11.1 Tape and Reel Information

REEL DIMENSIONS

TAPE DIMENSIONS

~>‘|<—K0 « P1-»]

I T

& © o | Bo VlV
Cavity —>| A0 |<—

Dimension designed to accommodate the component width

Dimension designed to accommodate the component length

Dimension designed to accommodate the component thickness

Overall width of the carrier tape

Reel
Diameter
A0
BO
KO
v W
P1

v

T Reel Width (W1)

Pitch between successive cavity centers

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O O O 0O O O Sprocket Holes
| |
I I
Q1 : Q2 Q1 : Q2
A-=—q9-=1 t--7--1-
Q3 | Q4 Q3 | Q4 User Direction of Feed
[ & 4 |
T T
N
Pocket Quadrants
Reel Reel "
Device P"T"kage :ack"‘.‘ge Pins sPQ Diameter | Width W1 0 =0 [ P b . P';“ ¢
ype rawing (mm) (mm) (mm) (mm) (mm) (mm) (mm) uadran:
PTDP142RGFQ1 VQFN RGF 40 3000 330.0 16.4 5.25 7.25 1.45 8.0 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS

Device

Package Type

Package Drawing

Pins

SPQ

Length (mm)

Width (mm)

Height (mm)

PTDP142RGFQ1

VQFN

RGF

40

3000

367.0

367.0

35.0

32
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11.2 Mechanical Data

PACKAGE OUTLINE
RGF0040F VQFN - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD

5.1 [A]
Bre—3%— [

oN
©

//. [ 0.100 MIN
PIN 1 INDEX AREA 1
o
(0.130) l—

SECTION A-A
TYPICAL

1 MAX —

& o N e W e, W e S e O e O e S v O e O e

0.05 | 3.7:0.1

0.00 T
29 ]

36x12 JUMMMMM@ 1
“ (0.16)I

0.2)TYP

)
(]

[a]
(o]
YUUTUUYTEEYY
|
|
L
‘ h
|
|
nnonaonaand
i

i
T {
|
|

SYMM

nononaanl ® g
“ | 1L pooEng

SYMM
4225901/A 05/2020

05 |
o 40X g3

NOTES:

1. Alllinear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
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RGFO0040F

EXAMPLE BOARD LAYOUT
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK- NO LEAD

; (4.8)
i @37)
! SYMM
40X (0.6)
40X (0.25)

1,

36X (0.5) T

(R0.05) TYP

~ | |
(@0.2) VIA 13 BEHHH%

TYP 2X (0.625) —l=—J<— .1 2% (0.975)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE: 12X
0.07 MIN
0.07 MAX
ALL AROUND ”‘ ’* ALL AROUND WE
-~ METAL (= SOLDER MASK
\\ /-f/ OPENING
SOLDER MASK
EXPOSED AN
MCI)EiAL - OPENING EXPOSED METAL UNDER
METAL SOLDER MASK

NON SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK
DEFINED

SOLDER MASK DETAILS 4225901/A 05/2020

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271) .

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN

RGF0040F VQFN -1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD
i (4.8) i
‘ SYMM L 12X (1.05
40X (0.6) | P12 (1.09)
40x<o.25)L ‘ %H HB mnn T*‘ 77777777 o
g4
1 |
1 “a~ A B2
I T 1T ?
36X (0.5) T ‘ \ 12X (‘1-15)
O i O i O )
| ==
SYMM \ ! ) 2X
o — H——o———-o——t-ot-—f-—-] (0675 (6.8)
e OO
. SR N I I B
T
| 2X
o——03 O - (1.35)
! ) 4
(R0.05) TYP 1 r J‘r 5
—e ~ =

L——L 2X (1.25)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD

69% PRINTED COVERAGE BY AREA
SCALE: 12X

4225901/A  05/2020

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
PTDP142RGFQ1 ACTIVE VQFN RGF 40 3000 TBD Call Tl Call T -40 to 105

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© Lead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF TDP142-Q1 :
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o Catalog : TDP142

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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GENERIC PACKAGE VIEW
RGF 40 VQFN - 1 mm max height

5x 7,0.5 mm pitch PLASTIC QUAD FLAT PACK- NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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