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DisplayPort™1:1 Re-Driver with Link Training

Check for Samples: SN75DP130

FEATURES APPLICATIONS

e Supports DP vil.1a and DP v1.2 Signaling * Notebook PC
Including HBR2 Data Rates to 5.4Gbps « Desktop PC

» Supports HDMI 1.4a with TMDS Clock « PC Docking Station

Frequencies up to 340MHz

* Glue-Less interface to AMD, Intel, and NVIDIA
Graphics Processors

e Auto-Configuration Through Link Training

e Output Signal Conditioning with Tunable
Voltage Swing and Pre-Emphasis Gain

e Highly Configurable Input Variable Equalizer

e Two Device Options Including a Dual Power
Supply Configuration for Lowest Power

» 2kV ESD HBM Protection
e Temperature Range: 0°C to 85°C
e 48 Pin 7mm x 7mm QFN Package

« PC Standalone Video Card

DESCRIPTION

The SN75DP130 is a single channel DisplayPort™ (DP) re-driver that regenerates the DP high speed digital link.
The device complies with the VESA DisplayPort Standard Version 1.2, and supports a four lane Main Link
interface signaling up to HBR2 rates at 5.4Gbps per lane, and supports DP++ Dual-Mode; offering TMDS
signaling for DVI and full HDMI Version 1.4a support.

The device compensates for PCB related frequency loss and switching related loss to provide the optimum DP
electrical performance from source to sink. The Main Link signal inputs feature configurable equalizers with
selectable boost settings. At the Main Link output, four primary levels of differential output voltage swing (VOD)
and four primary levels of pre-emphasis are available, as well as a secondary level of boost adjustment,
programmed through 1°C, for fine-tuning the Main Link output. The device can monitor the AUX channel and
automatically adjust the output signaling levels and input equalizers in response to Link Training commands.
Az\dditionally, the SN75DP130 output signal conditioning and EQ parameters are fully programmable through the
I°C interface.

The SN75DP130 offers separate AUX and DDC source interfaces that connect to a single AUX sink channel.
This minimizes component count when implemented with a graphics processor (GPU) comprising separate DDC
and AUX interfaces. For GPUs with combined DDC/AUX, the device can operate as a FET switch to short circuit
the AUX channel AC coupling caps while connected to a TMDS sink device. Other sideband circuits such as Hot
Plug Detect (HPD) are optimized to reduce external components, providing a seamless connection to Intel, AMD,
and NVIDIA graphics processors.

The SN75DP130 is optimized for mobile applications, and contains activity detection circuitry on the Main Link
input that transitions to a low-power Output Disable mode in the absence of a valid input signal. Other low power
modes are supported, including a Standby mode with typical dissipation of ~2mW when no video sink (e.g.,
monitor) is connected.

The device is characterized for an extended operational temperature range from 0°C to 85°C.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.
DisplayPort is a trademark of VESA Standards Association.

PRODUCTION DATA information is current as of publication date. Copyright © 2011-2013, Texas Instruments Incorporated
Products conform to specifications per the terms of the Texas !

Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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‘ These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘Y '\ during storage or handling to prevent electrostatic damage to the MOS gates.

TYPICAL IMPLEMENTATIONS

The configuration shown in Figure 1 supports a GPU with unified AUX/DDC interfaces. This circuit provides back
current protection into the GPU AUX, HPD, and CAD inputs.

DP++ MultiMode Source Side Re-driver; GPU w/ Unified DDC & AUX Outputs; ‘
AUX & DDC Internal Mux Utilized; AUX Channel Monitored for Link Training
GPU 4 diff SN75DP130 4 diff
MAIN[3:0] IN[3:0] OUT[3:0] 5
©
)
HPD |- HPD_SRC HPD_SNK|-= g
CAD_SNK g
L AUXSNK: =
2L AUXSNK+
bDDC | J—AUXSRC*
AUX AUXSRC+
SCL_CTL
I’c > /SDA_CTL
Optional 2C interface may be used to fully
configure-output sighal-conditioning-and 100kQresistors shall be placed on the AUXSNK side to
EQ settings. 10k resistors are ensure proper device internal channel biasing, and to

ensure the sink device identifies the source during power
down conditions.

recommended for Rizc.

Figure 1. DP++ Dual-Mode in a Unified AUX/DDC Configuration

The configuration shown in Figure 2 supports a GPU with separate DDC and AUX interfaces, and overcomes the
need for an external AUX to DDC switch. This circuit provides back current protection into the GPU AUX, HPD,

and CAD inputs.

DP++ MultiMode Source Side Re-driver; GPU w/ Separate DDC & AUX Outputs; |,
AUX & DDC Internal Mux Utilized; AUX Channel Monitored for Link Training
GPU 4 diff SN75DP130 4 diff
MAIN[3:0] IN[3:0] OUT[3:0] 5
©
Q
HPD|-= HPD_SRC HPD_SNK - =
3.3V S
Ronc g% Ronc CAD_SNK = %
- B AUXSNK
DDC, — 4 PDC AUXSNK+
I AUXSRC-
AUX L AUXSRC+
2 SCL_CTL
I'c »/SDA_CTL
Htl:g‘;:tee:fa%iué :fuﬁﬁgggiazhceaﬁ{gzm? 8%%“&:;&2 fﬂ;ﬁ?s‘mganélbe ysedio 100kQresistors shall be placed on the AUXSNK side to
should include 2kCpullup for each line. If it is conditioning and EQ seftings. 10k ensure proper device internal channel biasing, and to
uncertain if the cable adapter includes 2kQ b resistors are rece \ded for R, ensure the sink device identifies the source during power §_}

down conditions.

pullup resistance, use 10k for Rooc.

Figure 2. DP++ Dual-Mode in a Split AUX and DDC Configuration
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BLOCK DIAGRAM

VCC

CAD_SRCI[ | -<Capou cAin <] CAD_SNK

HPDin «——<_ |-+ HPD_SNK
ADDR_EQ ADDR_EQ
R voDD
Rrst=150k
RESET RSTN
EN <<_< . 0O EN

oLl

HPD_SRC
VCC
VDDD (Voore) <1
EN= VBIAS
GND vee 50 50
50 50
INOp 5 = OuUTOp
INORCFH———o ] g ouTOn
Viterm Veias
50 50 50 50
IN1p 55 OUT1p
INTn OUT1n
Viterm Vaias
50 50 50 50
IN2p 4 OUT2p
IN2n OouUT2n
V“ m VB\AS
50 50 50 50
IN3p e OUT3p
IN3n e OUT3n
AMPL»—/[
F<< ADDR_EQ PRE_EMP>—— |
SCL_CTL ] ’c ey
SDA CTL 0J ¢ Target > 0E
- CTRL | > CADout
F« ADDR_EQ

vee EQ Control [* AEQ(Lx)
L( Registers
PRE_EMP

Ronc g Rooc j < CADin

SCL_DDC [E 1 Training [>AVPL
SDA DDC (1 . )ﬁ - Logic | ”PREEMP
ctrl2

L 1

ctrl1>———
AUX_SRCpL} { ‘ T T [1AUX_SNKp
AUX_SRCn; ‘ %AUX_SNKn
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TERMINAL ASSIGNMENTS
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Figure 3. SN75DP130SS Single Supply
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Figure 4. SN75DP130DS Dual Supply
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PIN FUNCTIONS

PIN
110 DESCRIPTION
NAME NO.
MAIN LINK TERMINALS
INOp, INONn 38, 39 Input DisplayPort Main Link Lane 0 Differential Input
IN1p, IN1n 41, 42 (10002 diff) DisplayPort Main Link Lane 1 Differential Input
IN2p, IN2n 44, 45 DisplayPort Main Link Lane 2 Differential Input
IN3p, IN3n 47, 48 DisplayPort Main Link Lane 3 Differential Input
OUTOp, OUTON 23, 22 Output DisplayPort Main Link Lane 0 Differential Output
OUT1p, OUT1n 20, 19 (10002 diff) DisplayPort Main Link Lane 1 Differential Output
OUT2p, OUT2n 17, 16 DisplayPort Main Link Lane 2 Differential Output
OUT3p, OUT3n 14, 13 DisplayPort Main Link Lane 3 Differential Output
AUX CHANNEL AND DDC DATA TERMINALS
AUX_SRCp, 30, 29 /10 Source Side Bidirectional DisplayPort Auxiliary Data Channel. If the AUX_SNK
AUX_SRCn (100Q diff) | channel is used for monitoring only, these signals are not used and may be left open.
AUX_SNKp, AUX_SNKn 28, 27 110 Sink Side Bidirectional DisplayPort Auxiliary Data Channel.
(100Q diff)

SCL_DDC, SDA_DDC 33,34 /10 Bidirectional I°C Display Data Channel (DDC) for TMDS mode. These signals may be
utilized together with AUX_SNK to form a FET switch to short-circuit the AC coupling
capacitors during TMDS operation in a DP++ Dual-Mode configuration. These
terminals include integrated 60 kQ pull-up resistors

HPD, CAD, and CONTROL TERMINALS

HPD_SRC 9 O Hot Plug Detect Output to the DisplayPort Source.

HPD_SNK 11 | DisplayPort Hot Plug Detect Input from Sink. This device input is 5V tolerant.
Note: Pull this input high during compliance testing or use I°C control interface to go
into compliance test mode and control HPD_SNK and HPD_SRC by software.

CAD_SRC 8 (0] DP Cable Adapter Detect Output. This output typically drives the GPU CAD input.

CAD_SNK 10 | DisplayPort Cable Adapter Detect Input. This input tolerates a 5V supply with a supply
impedance higher than 90kQ. A device internal zener diode limits the input voltage to
3.3V.
An external 1MQ resistor to GND is recommended. This terminal is used to select DP
mode or TMDS mode in a DP++ Dual-Mode application.

SCL_CTL, SDA_CTL 4,5 1/0 Bidirectional I°C interface to configure the SN75DP130. This interface is active
independent of the EN input but inactive when RSTN is low.

RSTN 35 | Active Low Device Reset. This input includes a 150kQ resistor to the VDDD core
supply. An external capacitor to GND is recommended on the RSTN input to provide a
power-up delay (see the V,_and Vy specifications in the RECOMMENDED
OPERATION CONDITIONS table).
This signal is used to place the SN75DP130 into Shutdown mode for the lowest power
consumption. When the RSTN input is asserted, all outputs (excluding HPD_SRC and
CAD_SRC) are high-impedance, and inputs (excluding HPD_SNK and CAD_SNK) are
ignored; all I°C and DPCD registers are reset to their default values.
At power up, the RSTN input must not be de-asserted until the VCC and VDDD
supplies have reached at least the minimum recommended supply voltage level (see
Figure 5 for timing requirements).

EN 26 | Device Enable. This input incorporates an internal pullup of 200kQ.
ADDR_EQ 3 3-level Input | I°C Target Address Select and EQ Configuration Input. If the I°C bus is used, this
input setting selects the 1°C target address, as described in Table 7. This input also
configures the input EQ to the device, as described in Table 5.
SUPPLY AND GROUND TERMINALS
VDDD SN75DP130DS Digital low voltage core and Main Link supply for SN75DP130DS device option.
6, 12, 15, 21, 25, 32, 37, | Nominally 1.1V.
43
VCC SN75DP130SS 3.3V Supply
1,6, 12, 25,32, 36
SN75DP130DS
1,36
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PIN FUNCTIONS (continued)

PIN
NAME NO.

lfe} DESCRIPTION

VDDD_DREG 2 SN75DP130SS: Digital voltage regulator decoupling; install 1puF to GND.
SN75DP130DS: Treat same as VDDD; this pin will be most noisy of all VDDD
terminals and needs a de-coupling capacitor nearby.

GND 18, 24, 31, and Ground. Reference GND connections include the device package exposed thermal
Exposed Thermal Pad | pad.

NC SN75DP130SS No Connect. These terminals may be left unconnected, or connect to GND.
7,15, 21, 37, 40, 43, 46

SN75DP130DS
7, 40, 46

DP130 POWER SEQUENCING

The following power-up and power-down sequences describe how the RSTN signal is applied to the
SN75DP130.

Power-Up Sequence:
1. Assert RSTN and de-assert EN to the device.

2. Apply V¢ with less than a 10-ms ramp time for the DP130SS and for the DP130DS, apply V4qq then V. (both

having less than 10-ms ramp time) devices. V449 must be asserted first and stable for greater than 10 ps
before V.. is applied.

3. RSTN must remain asserted until V../Vq44q Voltage has reached minimum recommended operation for more
than 100 ps.

4. De-assert RSTN (Note: This RSTN is a 1.05-V interface and is internally connected to Vyqq dreg through a
150-kQ resistor).

5. Assert EN a minimum of 10 ps after RSTN has been de-asserted.

6. Device will be available for operation approximately 400 ms after a valid reset.
Power-Down Sequence:

1. De-assert EN to the device.

2. Assert RSTN to the device.

3. Remove V. and Vyyq.

Vcc (( Vce
3 )
© vddd [ Vddd
{DR130DS only) )J (DP130DS only)
({
)7
Vddd for DS L ((
T>10 ps )y
RSTN
1
T>:100:ps
EN
§T >:10 ps Time
: R p Devi
’ T > 400 ms Avaﬁz\ilg:li
Figure 5. Power-Up and Power-Down Sequence
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33V A .

30V L._._.. f Nemn ..

Ramp time <10 ms

10ms » Time

Ramp time <10 ms

10m$ » Time

Figure 6. Vcc/Vyq¢ Ramp Recommendation

Copyright © 2011-2013, Texas Instruments Incorporated Submit Documentation Feedback 7

Product Folder Links: SN75DP130


http://www.ti.com/product/sn75dp130 ?qgpn=sn75dp130 
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLLSE57C&partnum=SN75DP130 
http://www.ti.com/product/sn75dp130 ?qgpn=sn75dp130 

SN75DP130 A UMENTS

SLLSE57C —APRIL 2011 -REVISED JANUARY 2013 www.ti.com
Vce
33V L.
| E .
30V L._.._.._.. \_/°.°fm_'” ............
» Time
RSTN
105V 4. .. ... . _.
o7sv L./ Vi .
o3v L/ Vi .
» Time

Figure 7. RSTN Voltage Thresholds
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ORDERING INFORMATION®

PART NUMBER PART MARKING PACKAGE
SN75DP130DSRGZR DP130DS 48-pin QFN reel
SN75DP130SSRGZR DP130SS 48-pin QFN reel
SN75DP130DSRGZT DP130DS 48-pin QFN small quantity tape
SN75DP130SSRGZT DP130SS 48-pin QFN small quantity tape

(1) For the most current package and ordering information, see the Package Option Addendum at the end of this document, or see the Tl
web site at www.ti.com.

ABSOLUTE MAXIMUM RATINGS

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

VALUE UNIT

Supply voltage Vee —0.3t04.0 \4
range Vpops Vpop DREG -0.3t01.3 \Y,
Main link 1/O differential voltage -0.3t0 1.3 \%

Voltage range HPD_SNK -0.3t0 5.5 \%
All other terminals -0.3t0 4 \%

Storage temperature | Tg —65 to 150 °C
_ Human Body Main Link 1/0, AUX_SNK, HPD_SNK, CAD_SNK +2 kv
dE::g:]l;ZteatIC Model® All Other Terminals +2 kv
Charged-device model® +500 Y

(1) Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. These are stress ratings
only and functional operation of the device at these or any conditions beyond those indicated under recommended operating conditions
is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) Tested in accordance with JEDEC Standard 22, Test Method A114-B

(3) Tested in accordance with JEDEC Standard 22, Test Method C101-A

THERMAL INFORMATION

1 SN75DP130
THERMAL METRIC® UNITS
QFN (48) PINS
03a Junction-to-ambient thermal resistance 35.1
Bctop Junction-to-case (top) thermal resistance 215
038 Junction-to-board thermal resistance 11.7
°C/IW
Wit Junction-to-top characterization parameter, high-k board 1.2
Wis Junction-to-board characterization parameter, high-k board 11.9
B3chot Junction-to-case (bottom) thermal resistance 6.7

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.

Copyright © 2011-2013, Texas Instruments Incorporated Submit Documentation Feedback 9
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POWER DISSIPATION

PARAMETER TEST CONDITIONS® MIN TYP  MAX| UNIT

SN75DP130SS; 4 DP Lanes. 468 828 | mw

SN75DP130DS; 4 DP Lanes. 174 304| mw

Pn Device power under normal operation SN75DP130SS; 2 DP Lanes 252 450| mwW

SN75DP130DS; 2 DP Lanes.

102 178 | mw

SN75DP130SS; 1 DP Lanes

144 252 | mw

SN75DP130DS; 1 DP Lanes.

66 112 | mw

o SN75DP130SS; 4 DP Lanes. 14.4| mwW
Psp Shutdown mode power dissipation

SN75DP130DS; 4 DP Lanes. 7.2 mw
o SN75DP130SS; 4 DP Lanes. 14.4| mw

Psgy  Standby mode power dissipation
SN75DP130DS; 4 DP Lanes. 7.2 mw
o SN75DP130SS; 4 DP Lanes. 54| mw

Pps D3 power down mode dissipation
SN75DP130DS; 4 DP Lanes. 46| mw

Pop Output disable (squelch) mode current

SN75DP130SS; 4 DP Lanes.

126 180 mw

SN75DP130DS; 4 DP Lanes.

58 88| mw

(1) Test conditions correspond to Power Supply test conditions in Electrical Characteristics
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RECOMMENDED OPERATING CONDITIONS

MIN  NOM MAX | UNIT
Vee Supply voltage 3 3.3 3.6 \%
A ) Digital core and Main Link supply voltage 0.97 1.05 1.2 \%
Ta Operating free-air temperature 0 85| °C
Tcase Case temperature 103.1 °C
VIH(HPD) High-level input voltage HPD_SNK 1.9 5.5 \%
Vi High-level input voltage for device ' . . 19 36
control signals RSTN pin (typical hysteresis of 80mV) 0.75
Vi Low-level input voltage for device ' . . 0 08|
control signals RSTN pin (typical hysteresis of 80mV) 0.30
MAIN LINK TERMINALS
Vip Peak-to-peak input differential voltage; RBR, HBR, HBR2 0.30 1.40| Vpp
dr Data rate 5.4| Gbps
Cac AC coupling capacitance (each input and each output line) 75 200| nF
Rygift Differential output termination resistance 80 100 120 Q
Voterm Output termination voltage (AC coupled) 0 2 \%
texcn HER2) Intra-pair skew at the input at When used as re-driver in DP source 20 oS
5.4Gbps When used as receiver equalizer in DP sink 100
tsK(in HBR) Intra-pair skew at the input at 2.7Gbps 100| ps
tsk(in RBR) Intra-pair skew at the input at 1.62Gbps 300| ps
AUX CHANNEL DATA TERMINALS
AUX_SRCp and AUX_SNKp in DP mode -0.5 0.3 0.4
V\.pc DC input voltage AUX_SRCn and AUX_SNKn in DP mode 2.0 3.0 3.6 \%
AUX_SRCp/n and AUX_SNKp/n in TMDS mode -0.5 3.6
Vip Differential input voltage amplitude (DP mode only) 300 1400 | mVpp
draux) Data rate (before Manchester encoding) 0.8 1 1.2 | Mbps
drFaUX) Data rate Fast AUX (300ppm frequency tolerance) 720 Mbps
ticcin_adj Cycle-to-cycle AUX input jitter adjacent cycle (DP mode only) 0.05 ul
ticcin Cycle-to-cycle AUX input jitter within one cycle (DP mode only) 0.1 ul
Cac AUX AC coupling capacitance (DP mode only) 75 200| nF
Vereomm AUX source common mode voltage (only ap_plies to DP mode) _ 0 2000 mv
CAD = V,; measured on AUX source and sink before AC coupling caps
DDC AND I°C TERMINALS
\ Input voltage -0.5 3.6 \Y
dr Data rate 100 | kbps
Viy High-level input voltage 0.7V¢c \%
Vi Low-level input voltage 0.3V¢ce \%
fscL SCL clock frequency standard 1°C mode 100 | kHz
tw) SCL clock low period standard 1°C mode 4.7 us
tw(H) SCL clock high period standard 1°C mode 4.0 us
Chus Total capacitive load for each bus line 400 | pF
Copyright © 2011-2013, Texas Instruments Incorporated Submit Documentation Feedback 11
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POWER SUPPLY ELECTRICAL CHARACTERISTICS
over recommended operating conditions (unless otherwise noted)

PARAMETER® TEST CONDITIONS MIN TYP  MAX| UNIT
lccDP1HBR2 Supply Current 1 DP Lanes | Maximum conditions: IN/OUT at 5.4Gbps 40 70 mA
I Supply Current 2 DP Lanes | PRBS,Vop = 510mVpp, Pg = 6dB; AUX at 1Mbps 70  125| mA
LLDPZHBR? PRBS, V|p = 1000mVpp; EQ = 3dB

Typical Conditions: IN/OUT at 5.4Gbps
lccoparBrz  Supply Current 4 DP Lanes | pRBS,Vqp, = 510mVpp, Pg = 0dB AUX and I°C 130 230| mA
Idle; EQ = 3dB
lccppiHBR Supply Current 1 DP Lanes 40 mA
Main Link at 2.7Gbps PRBS, Vop =510mVpp,
lccopzrer  Supply Current 2 DP Lanes | o *_ 5. A jx and I2C Idle; EQ at 3dB fixed gain 70 mA
lccppanBr Supply Current 4 DP Lanes 130 mA
| Supply Current TMDS Main Link at 2.5Gbps PRBS, V|p = Vop = 600mVpp; 170 mA
CCTMDS Mode AUX Idle
Isp Shutdown supply current Shutdown mode mA
Isey Standby supply current Standby mode 4| mA
Ip3 D3 supply current D3 power down mode 10 15| mA
lop Squelch supply current Output disable (Squelch) mode 35 50| mA

(1) Values are Vppp supply measurements; V¢ supply (DS package option) measurements are 5SmA (typical) and 8mA (max), with zero
current in shutdown and standby modes.

MAIN LINK ELECTRICAL CHARACTERISTICS

over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
VOD(LO) 238 340 442 mVpp
VOD(Ll) 357 510 663 mVpp
. . . Vpre(Loy 675Mbps D10.2 Test Pattern; BOOST=01
Vob(L2) Output differential voltage swing 484 690 897 | mVpp
Vop(L3) 700 1000 1300| mVpp
Vop(TMDs) 675Mbps D10.2 Test Pattern; BOOST=01 420 600 780| mVpp
AV, . 1.7 35 5.3 dB
ODLoL) Output peak-to-peak differential AVopn = 20x109(Vopy(n+1) / Vopi(m) measured in
AVop(LiL2) compliance with PHY CTS1.1D15 section 3.2 at 1.6 25 35 dB
voltage delta test point TP2 using special CTS test board
AVop(iaLs) p 9sp 08 35 60| dB
VPRE(LO) All VOD options 0 0.25 dB
VeRrE(LY) Driver output pre-emphasis Vob = Vob(o). Vop(L1): OF Vop(z); BOOST=01 3.5 dB
VPRE(LZ) (defaUIt) VOD = VOD(LO) or VOD(Ll): BOOST=01 6.0 dB
VPRE(LS) VOD = VOD(LO); BOOST=01 9.5 dB
v Outout boost BOOST=10 10% dB
utpu 00S

PRE(BOOST) p! PRE BOOST=00 —10% 4B
AVere(iLo) Measured in compliance with PHY CTS1.1D15 2.0 dB
AVpreg(LaLy) Pre-emphasis delta section 3.3 at test point TP2 using special CTS test 1.6 dB

board
AVpre(aL2) 1.6 dB
AV i Non-transition bit voltage See CTS spec section 3.3.5 30%
ConsBit variation =
AEQ(HBR) Equalizer gain for RBR/HBR See Table 5 and for EQ setting details; 9 dB
AEQ(HBR2) Equalizer gain for HBR2 Max value represents the typical value for the 18| dB
Acomvps) Equalizer gain for TMDS maximum configurable EQ setting 3 dB
Rout Driver output impedance 50 Q
Rin Input termination impedance 40 50 60 Q
Viterm Input termination voltage AC coupled; self-biased 0 2 \%
Steady state output common-

Vocwm(ss) mode voltage 0 2 v
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MAIN LINK ELECTRICAL CHARACTERISTICS (continued)
over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP  MAX| UNIT
Change in steady state output
AVocwmss) common-mode voltage between | Tested in compliance to section 3.10 in CTS 1.1a 10 mVpp
logic levels
. 20 MVgrms
Vocmer) Output common-mode noise HBR2
30 MVRus
VsQUELCH Squelch threshold voltage Programable via 1°C; default at 80mVpp typical 80 mVpp
ITXSHORT Short circuit current limit Main Link outputs shorted to GND 50 mA
MAIN LINK SWITCHING CHARACTERISTICS
over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
tpp Propagation delay time See Figure 8 300 ps
tskq) Intra-pair output skew Signal input skew = Ops; dg = 2.7Gbps, Vpre = 0dB, 20 ps

. 800mVp-p, D10.2 clock pattern at device input; See
tske) Inter-pair output skew Figure 9 100 ps
Vop(Loy Vereoy EQ = 8dB; clean source; minimum input
Aty Total peak-to-peak residual jitter | and output cabling; 1.62Gbps, 2.7Gbps, and 5.4Gbps 15 ps
PRBS7 data pattern.
. Time from active DP signal turned off to ML output off with
tsq_enter Squelch entry time noise floor minimized 10 120 us
tsq exit Squelch exit time Time from DP signal on to ML output on 0 1 us
Voo — —100%
A
| -
VOCM
Vocm(PpP)  AVocwu(ss)
D+
50Q 50Q
50 Q 50 Q
— 1] . | —
4 %+
| \/Tm ViD Driver Y JY 10?PF
— | 3 ———e—
¥ o z T 100pF
Vp. Vz

VID
VICM

=Vp. - Vp. Vop = Vy-Vz
2 2

= (Vo + Vb)) Voem = (Vy +Vz)

Figure 8. Main Link Test Circuit
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Figure 9. Main Link Skew Measurements

HPD/CAD ELECTRICAL CHARACTERISTICS

over recommended operating conditions (unless otherwise noted)

S
/

tsk1 = 0.5 X | (toutxp-toutsnm) + (toutxen-toutsn) |

PARAMETER ‘ TEST CONDITIONS MIN  TYP MAX| UNIT
HPD_SRC, CAD_SRC
Vou High-level output voltage lon = 500pA 2.7 3.6 \%
VoL Low-level output voltage lon = 500pA 0.1 \%
Routcap CAD series output resistance® EN=RSTN=V¢¢c; HPD_SNK=CAD_SNK=V¢¢ 150 Q
RoutHPD HPD series output resistance EN=RSTN=V¢¢c; HPD_SNK=CAD_SNK=V¢¢c 150 Q
Vo= 0V, V(pin) = 1.2V; RSTN 20
Vee= 0V, V(pin) = 3.3V; SCL/SDA_CTL, 20
ILEAK Leakage current @ AUX_SNKp/n A
Vee= 0V, V(pin) = 3.3V; HPD_SNK 40
Vee= 0V, V(pin) = 3.3V; AUX_SRCp/n 60
HPD_SNK
» High-level input current é:i;olr.)gv (leakage includes the 130kQ pull-down 30 30 LA
I, Low-level input current I\g;i;g;;?.v (leakage includes the 130kQ pull-down -30 30 LA
Vrh+ Positive going input threshold voltage 14 Y
RpdHPD HPD input termination to GND V=0V 100 130 160 kQ
CAD_SNK
Iy High-level input current Viy = 1.9V -1 1 HA
I Low-level input current V)L =0.8V -1 1 HA
Vrh+ Positive going input threshold voltage 14 Y
(1) A series output resistance of 100kQ may be added in series to the CAD_SRC output to mimic a cable adapter.
(2) Applies to failsafe inputs: RSTN, SDA_CTL, SCL_CTL, SDA_DDC, SCL_DDC, AUX_SNK P/N, AUX_SRC P/N, HPD_SNK
HPD/CAD SWITCHING CHARACTERISTICS
over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
tPD(HPD) Propagat?on delay HPD_SNK to HPD_SRC Ve = 3.0V: See Figure 11 50 ns
tpp(cAD) Propagation delay CAD_SNK to CAD_SRC 50 ns
tT(HPD) HPD logic shut off time Ve = 3.0V; See Figure 12 400 ms
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HPD_SRC

100KQ
SN75DP130

Figure 10. HPD Test Circuit

HPD SNK HPD_SNK
VCC 77777777777777 Vcc !
]
50%-\
50% |
: ov i
|
I | Sink Hot Plug
oV — — — — — — — — - - - - «— Detect Timeout ___,.
I i tTHPD)
tPDHPD)—> P HPD_SRC |
' ' Vou :
| 1
| ]
HPD SRC | | A 50%
Vec :
VoL |
_Devigé active i/Lowpovyur |
1
oV — — — — —
Figure 11. HPD Timing Diagram 1 Figure 12. HPD Timing Diagram 2

AUX/DDC/I’C ELECTRICAL CHARACTERISTICS
over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  TYP MAX UNIT
Vpass DDC mode passthrough voltage Veap_snk = Vims lo = 100 pA 1.9 \%
Cio 1/0 capacitance Vio =0V, f(test) = 1 MHz 10 pF
On resistance AUX_SRCn to AUX_SNKn in DP Vee =3.0V w/V,=2.85V or 5 10 Q
mode Ve =36 VWV, =34V;log=5mA
On resistance SCL/SDA_DDC to AUX_SNK in
fon TMDS mode - - lo =3 mA 15 30| 0
On resistance AUX_SRC to AUX_SNK in TMDS o = 3 mA 10 20 Q
mode
Ar On resistance variation with input signal voltage | Vcec=3.6V,lo=5mA,V,=2.6t034V, 5 Q
ON change in DP mode Vee=3.0V,lo=5mA, V,=0t0 0.4V
Vip(Hys) Differential input hysterisis By design (simulation only) 50 mV
Iy High-level input current V) = Ve -5 5 HA
) V, = GND; CAD_SNK =V -5 5
I Low-level input current - HA
V|, = GND; At DDC inputs 80
. 1M (5%) pullup to Ve and 100kQ pulldown to GND on
Vaux+ Voltage on the Aux+ for PHY-CTS 3.19 AUX+ Voo = 3.3 V 0 0.4 Y
100kQ pullup to V¢ and 1M (5%) pulldown to GND on
Vaux- Voltage on the Aux- for PHY-CTS 3.18 AUX-; 2.4 3.6 \%
Vec =33V
) s . Vip = 400 mV, AC coupled; p-channel biasing 0.3 V and
S Differential line insertion loss D ) 1.6 3 dB
[S1122] n-channel 3.0V; 360 MHz sine wave; CAD_SNK=V,_
Switcheable pul-lup resistor on DDC at source _
Rone side (SCL_DDC, SDA_DDC) CAD_SNK = Vi 48 60 721 Kk
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AUX/DDC/I’C SWITCHING CHARACTERISTICS
over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  TYP  MAX| UNIT
L V|p = 400 mV, AC coupled; p-channel biasing 0.3V and

fsiaux)  Intra-pair skew n-channel 3.0V, See Figure 13 4001 ps
! Propagation delay time, low to high 3 ns
PLH(OP) Pag - y - - g CAD =V,;; 1Mbps pattern;See Figure 14

tPHL(DP) Propagation delay time, high to low 3 ns
! Propagation delay time, low to high 50 ns
PLH(BDC) Pag - y - - g CAD = Vy; 100kbps pattern

trHLpDC)  Propagation delay time, high to low 50 ns

- . Vip = 0.1V, Vicum = 2 V source side (before AC
truaux)y  Main Link D3 wakeup time coupling caps) 50 us

1’C
Refer to the 1°C-Bus Specification, Version 2.1 (January 2000); SN75DP130 meets the switching characteristics for standard mode
transfers up to 100 kbps.

2.2v

22V
AUX Input
1.8V

50 %

Differential
AUX Input 2V

tpHL@AUX | tPLH@AUX)
' ]

1.8V — - i |

.

Differential

oV
tsk(AUX) AUX Output | :

Figure 13. AUX Skew Measurement
Figure 14. AUX Delay Measurement
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TYPICAL CHARACTERISTICS

ya

/

6B Setting //
__-——/

Gain (Hz)

A

104B Setting
/S(IB Setting

yd

-4 —

10M

100M 1G
Frequency (Hz)

A. Gain represents SN75DP130 design simulation

Figure 15. Typical EQ Gain Curves

106G

23.00

8dB 10dB 13dB
Setting Setting Setting "

/
20.00 /
19.00 /\ /
/N

S I

// N\

Total Qutput Jitter (ps) (pk-pk)

16.00

15.00

14.00 T T T T T
0.00 20.00 40.00 60.00 80.00 100.00 120.00

Total Input Jitter (ps) (pk-pk)

A. DisplayPort output jitter measured at the surface mount pins
connected to the main link output channels on the SN75DP130
characterization test board; input jitter generated from test board with
variable input trace lengths using 4 mil traces of lengths 2 inches to

22 inches generating the typical input jitter as represented in Table 1.
Figure 16. DisplayPort Sink Jitter Performance with Optimal
EQ Settings

Table 1. Characterization Test Board Trace Lengths Related to Input Jitter

INPUT MODE TRACE LENGTH (inches) TOTAL INPUT JITTER (ps) RECOMMENDED EQ SETTING
2 14.4 8
6 23.1 8
. 10 38.8 10
Display Port HBR2
14 58.9 10
18 84.8 13
22 113.9 13
15.8
21.3
10 33.2
TMDS 3.4 Gbps
14 49.9 13
18 70.5 13
22 91.5 13
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35.00
6dB 13dB
Setting Setting

30.00 /
s
2
-
=
v 25.00
=
=
k]
5
E /\
£ 20.00
=3
3 / —
=
g

15.00

10.00 T T T T T T

0.00 20.00 40,00 60.00 80.00 100.00 120.00 140.00

Total Input Jitter (ps) (pk-pk)

A. DisplayPort output jitter measured at the surface mount pins
connected to the main link output channels on the SN75DP130
characterization test board; input jitter generated from test board with
variable input trace lengths using 4 mil traces of lengths 2 inches to

22 inches generating the typical input jitter as represented in Table 1.

Figure 17. TMDS Sink jitter Performance with Optimal EQ
Settings

 ditter

Bit Rate: 5.399000 Gb/s  Pat Length: 127 bits Div Ratio: 1:1 Sre: f1
THIE-): D4ps  DIGEB): 89ps  Rms): 00fs  Sewp
PIGEE:  S0fs  Dpp): M0d4ps DD A0fs o

Pd(ras): 240 fs 61J(p-p) 9.8 ps

Figure 19. SN75DP130 Output; 10 inch Input Trace; 13dB
EQ Setting; DP Sink

./ ditter

Bit Rate: 5.300000 Gb/s  Pat Lengths 127 bits Div Ratios 1:1 Sres f1
TUE-09): B.8ps  DJ(E8: 20.2ps RJ(rms)s 1,00 ps Setp
PUED:  B0fs OGP Bps DD d0fs eSO

PJ(rms): 280 fs 1S1J(p-p) 28.4 ps

Figure 18. Main Link Input vsv_itr|1(10 inch Trace; DisplayPort
in

/ Jitter
Bit Rate: 3.400000 Gb/s

Pat Length: 127 bits  Div Ratio: 1:1 Src: 1

TJOIE-09): 3.2ps  DJ(&8): 2.2ps Rirms): 1.0 ps Setup
PJ(E-8):  1.0ps DDJ(p-p)s 22,2 ps DCD: 500 fs atamnisad
PJ(rms): 440 fs 1§1d(p-p) 22.2 ps

Figure 20. Main Link Input with 10 inch Trace; TMDS Sink
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Bit Rate: 3.400000 Gb/s  Pat Length: 127 bits Div Ratio: 1:1 Sre: f1
TJ(IE-09): 207 ps DJ(E-8): 8.5 ps RJ(rms):  1.06 ps Setp
PR 1 ps  OONED): 9.3ps DD:  200fs eteild
Pd(rms): 540 fs 181J(p=p) 9.3 ps
Figure 21. SN75DP130 Output; 10 inch Input Trace; 13dB EQ Setting; TMDS Sink
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APPLICATION INFORMATION

ADDITIONAL TYPICAL IMPLEMENTATIONS

Theconfiguration shown in Figure 22 is preferred to avoid very long AUX signal stub lines. Furthermore, this
configuration provides isolation between the DP connector and the GPU.

DP Only Source Side Re-driver; Buffered AUX Channel (no stub lines);
AUX Channel Monitored for Link Training

N

GPU i SN75DP130 P
MAIN[3:0] IN[3:0] OUT[3:0] 5
©
Q
HPD = HPD_SRC  HPD_SNK|« =
3.3V 8
" R AUXSNK o
e e AUXSNK+ a
SCL- SCL_CTL
SDA+ »SDA_CTL /7
100n
AUX I AUXSRC-
AUX+—- AUXSRC+
100n
Optional 12C interface may be used to fully
configure output signal conditioning and
EQ settings. 10kQ resistors are

recommended for Rizc.

down conditions.

CAD SNK=V, 100kQresistors shall be placed on the AUXSNK side to
= Fw ensure proper device internal channel biasing, and to
ensure the sink device identifies the source during power

Figure 22. DP Only Configuration with AUX Pass Through

The configuration shown in Figure 23 enables the SN75DP130 in DP++ Dual-Mode with the AUX input only
monitoring the AUX channel. Use this setting when AUX stub lines can be kept short and minimum AUX
attenuation is desired. For DP vl.1a, the stub length shall not exceed 4cm each, and for DP v1.2 with FAUX
support each stub line shall be shorter than 1cm.

DP++ MultiMode Source Side Re-driver; GPU w/ Unified DDC & AUX Outpults; ‘
AUX Channel Monitored for Link Training

GPU 4 diff SN75DP130
MAIN[3:0] IN[3:0] oUTI3:0]

HPD HPD_SRC  HPD_SNK 5
1—»CAD =
CAD|« CAD_SRC  CAD_SNK 8
scL SCL_CTL 8
SDA+ SDACTL o& a

ZZ

DDC 28

22

AUX EE:

3

Z T N

K CAD »

Optional [2C interface may be used to
fully configure output signal
conditioning and EQ settings. 10kQ
resistors are recommended for Rizc.

Minimize Stub Line Length I

Figure 23. DP++ Dual-Mode Configuration with AUX Monitor

The alternate configuration shown in Figure 24 allows a reduced BOM by eliminating the need for external FET
switches while routing AUX and DDC externally, which eliminates any insertion loss cases of AUX is brought
through the SN75DP130. For DP v1.2 with FAUX support each stub line shall be shorter than 1cm.
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DP++ MultiMode Source Side Re-driver; AUX Channel AC Capacitors Short
Circuited in TMDS Mode by Internal FET; AUX Channel Monitored for Link Training

GPU 4 diff SN75DP130 4 diff
MA|N[3:0]+>|N[3:01 OUT[3:O]+> ,
HPD = HPD_SRC 3
7--~K CAD 4
i HPD_SNK|-= 5
CAD . CAD_SRC s oD s
configuration ) | 5
N ™ I :
i SCL_CTL
ggk | SDACTL [, g - o
pDC S g =
EdE % 100kQ
AUX _,1 _
g )Y H Ve
— —»
12C interface may be used o fully I

configure output signal conditioning 1, =
and EQ settings. 10kQ resistors are Option 1: CAD_OUT drives GPU;
recommended for Rizc. protects back current to GPU.

Option 2: connect CAD signal Hipimice S Line-Length I
from board connector to the GPU

100kQ

I—W—e WO

Figure 24. Alternate Low-BOM DP++ Dual-Mode Configuration

OPERATING MODES OVERVIEW

..... EN or RSTN low,

.
Power up
.\
\
\
\
\

HPD_SNK low
for >trppp)

EN or RSTN low

Shutdown
Mode

D3 Power
Down Mode

Standby
Mode

EN and RSTN high

HPD_SNK high;
AUX link enter D3
training started Ayx cmd

HPD_SNK low
for >tr(npp)

(CAD=0) invalid DPCD

register entry,,

. Exit D3 o
EN or RSTN low ACtlve MOde AUX emd ",
CAD=0 DP mode or CAD high "', -
CAD=1 TMDS - e |
mode oy - .
1_22-x Disable

Mode

\
DPCD register
corrected ._..

Squelch release

Figure 25. SN75DP130 Operating Modes Flow Diagram
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Table 2. Description of SN75DP130 Operating Modes

MODE

CHARACTERISTICS

CONDITIONS

Shutdown Mode

Least amount of power consumption (most circuitry turned off); HPD_SRC
reflects HPD_SNK state; all other outputs are high-impedance; if RSTN is high
local 1°C IF remains active; if RSTN is low local I°C interface is turned off, all
other inputs are ignored, and AUX DPCD is reset. (EN=low does not reset
DPCD)

EN or RSTN is low;
Power on default mode

Standby Mode

Low power consumption (I°C IF is active; AUX monitor is inactive); Main Link
outputs are disabled,;

EN and RSTN are high;
HPD_SNK low longer than trpp)

D3 Power Down
Mode

Low power consumption (I2C IF is active; AUX monitor active in DP mode); Main
Link outputs are disabled;

EN and RSTN are high;
AUX cmd requested DP sink to
enter D3 power saving mode

Active Mode

Data transfer (normal operation); The device is either in TMDS mode
(CAD_SNK=high) or DP mode (CAD_SNK=low);

In DP mode, the AUX monitor is actively monitoring for Link Training; the output
signal swing and input equalization setting depend on the Link Training or I2C
settings; the AUX SRC channel is active; the AUX SNK and DDC are active
unless disabled through 12C IF. At power-up all Main Link outputs are disabled by
default. AUX Link Training is necessary to overwrite the DPCD registers to
enable Main Link outputs.

In TMDS mode the output signal swing is 600mVpp unless this setting is adjusted
by overwriting according registers through I°C IF. Transactions on the AUX lines
will be ignored.

EN and RSTN are high;
HPD_SNK is high;

HPD_SNK can also be low for less
than tzpp) (€-9., sink interrupt
request to source)

Compliance Test
Mode

Through 1’c registers the device can be forced into ignoring HPD_SNK and
CAD_SNK, HPD_SRC and CAD_SRC are programmable; output swing, pre-
emphasis and EQ setting are programmable; automatic power down features can
be disabled

EN and RSTN is high; I°C selects
HPD and/or CAD test mode

Qutput Disable
Mode

DPCD write commands on the AUX bus detected by the SN75DP130 will also
write to the local DPCD register. The DPCD register should always be written
with a valid entry. If register 101h or 103h is written with a forbidden value, the
SN75DP130 disables the Main Link output signals, forcing the DP sink to issue
an interrupt. The DP source can now re-train the link using valued DPCD register
values. As soon as all DPCD registers contain a valid entry, the SN75DP130
switches back into the appropriate mode of operation.

EN and RSTN are high;
DPCD register 101h or 103h entry is
invalid

Table 3. Description of Operating Mode Transitions

MODE TRANSITION

USE CASE

TRANSITION SPECIFICS

Shutdown — Standby

Activate SN75DP130

EN and RSTN both transitioned high

Standby — Active

Turn on Main Link (DP sink plugged in)

HPD_SNK input asserts high

Active — D3 Power Down

DP source requests temporary power down for
power savings

Receive D3 entry command on AUX

Active — Output Disable

Squelch event; inactive video stream

Main Link monitor detects the inactive video stream

D3 Power Down — Active

Exit temporary power down

Receive D3 exit command on AUX, or CAD_SNK
input is asserted (high)

D3 Power Down — Standby

Exit temporary power down (DP sink unplugged)

HPD_SNK de-asserted to low for longer than ty(pp)

Active — Standby

Turn off Main Link (DP sink unplugged)

HPD_SNK de-asserted to low for longer than ty(pp)

Any — Shutdown

Turn off SN75DP130

EN or RSTN transitions low

Any — Output Disable

DPCD register access error condition

Invalid DPCD register access

Output Disable — Active

Squelch released; video stream re-activated

Main Link monitor detects active video stream

Output Disable — Any

DPCD register error condition is corrected

Appropriate operating mode is re-entered

IMPLEMENTING THE RSTN SIGNAL

The SN75DP130 RSTN input gives control over the device reset and to place the device into shut-down mode.
When RSTN is low, all DPCD registers are reset to their default values, and all Main Link lanes are disabled.
When the RSTN input returns to a high logic level, the device comes out of the Shutdown mode. To turn on the
Main Link, it is necessary to either program the DPCD registers through the local I°C interface or to go through a
full sequence of Link Training between DP source and DP sink.
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It is critical to reset the digital logic of the SN75DP130 after the Vppp supply is stable (i.e., Vppp has reached the
minimum recommended operating voltage). This is achieved by asserting the RSTN input from low to high. A
system may provide a control signal to the RSTN signal that transitions low to high after the Vppp supply is
stable, or implement an external capacitor connected between RSTN and GND, to allow delaying the RSTN
signal during power up. The implementations are shown in Figure 26 and Figure 27.

FEmEmEm_—_—_—_—, ——_————_—————— r—-—=—=-=-=-=
| I ]
: v _ GPO RSTN——
| DDD O%ent Drtaln I .
utput
[
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| RRSTN=150 kQ I I
| ' |
I
=_—c | |
I p— I |
: ot |
| ControllerJI — | SN75DP130
G e — - D .
1 : SN75DP130
Figure 26. External Capacitor Controlled RSTN Figure 27. RSTN Input from Active Controller

When implementing the external capacitor, the size of the external capacitor depends on the power up ramp of
the Vppp supply where a slower ramp-up results in a larger value external capacitor.

Refer to the latest reference schematic for the SN75DP130 device and/or consider approximately 200nF
capacitor as a reasonable first estimate for the size of the external capacitor.

When implementing a RSTN input from an active controller, it is recommended to use an open drain driver if the
RSTN input is driven. This protects the RSTN input from damage of an input voltage greater than Vppp.

HOT PLUG DETECT (HPD) AND CAD DESCRIPTION

The SN75DP130 generates the Hot Plug Detect (HPD_SRC) signal to indicate to the source that a sink has been
detected. A low HPD_SNK signal input indicates no sink device is connected. When HPD_SNK is high, the
CAD_SNK signal indicates whether a DP sink (CAD_SNK=low) or a TMDS sink (CAD_SNK=high).

A sink device can request a source device interrupt by pulling the HPD_SNK signal low for a duration of 0.5ms to
1.0ms. The interrupt passes through the SN75DP130. If the HPD_SNK signal goes low for longer than 2ms, the
DP source determines that the sink device is disconnected. To conserve power, the SN75DP130 will go into a
power saving Standby mode after the HPD signal went low for a duration of ty(pp.

In the TMDS mode the AUX training logic is disabled and the Main Link transmits with a fixed output voltage
swing of 600mVpp; the pre-emphasis level is set to 0dB. Output swing and pre-emphasis level are also
adjustable by I°C IF. In TMDS mode all four Main Link output lanes are enabled.

Through the local I°C interface it is also possible to force the device to ignore HPD_SNK and CAD_SNK, and
control HPD_SRC and CAD_SRC directly.

AUX AND DDC CONFIGURATION DETAILS

The SN75DP130 offers an AUX source channel (AUX_SRC), AUX sink channel (AUX_SNK), a selectable DDC
interface (SDA_DDC/SCL_DDC) for TMDS mode, and a local I°C control interface (SCL_CTL / SDA_CTL). Upon
power-up, the SN75DP130 enables the connection between the AUX_SNK to the appropriate source interface
based on CAD_SNK. Table 4 describes the switching logic, including the programmability through the local 1°C
interface.

Note that the DDC interface incorporates 60kQ pull-up resistors on SDA_DDC and SCL_DDC which are turned
on when CAD_SNK is high (TMDS mode) but turned off when CAD_SNK is low (DP mode).
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Table 4. AUX and DDC Interface Configurations

12C 1’c
HPD_SNK REGISTER REGISTER CAD_SNK | AUX_SNK | AUX_SRC DDC MOAle'Iz(OR COMMENT
BIT 04.0 BIT 04.1
0 X X X OFF OFF OFF inactive | no sink detected; low power mode
0 . DP sink detected; AUX_SNK connects to
(default; works 0 ON ON OFF active AUX_SRC
for Intel. TMDS cable adapter detected; DDC
NVIDIA, and ; ; cable adapter detected,
AMD 1 ON OFF ON inactive connects to AUX_SNK
)
(defglult) DP sink detected; AUX_SNK disconnected
0 OFF ON OFF active from AUX_SRC; AUX_SNK monitors AUX
1 training
1 (NVIDIA, AMD
special mode) ) ) TMDS cable adapter detected; AUX_SNK
1 ON ON OFF inactive | connects to AUX_SRC and can be used to
short AC coupling caps
0 active 25 >?msdeCetected; AUX_SNK connects to
0 1 oN oN OFF TMD_S ble adapter detected; AUX_SRC
B . cable adapter detected; .
1 inactive connects to AUX_SNK
1 undetermined mode not recommended

MAIN LINK EQ CONFIGURATION DETAILS

The EQ input stage is self-configuring based on Link Training. A variety of EQ settings are available through
external pin configuration to accommodate for different PCB loss and GPU settings, and the 1°C interface may be
utilized to fully customize EQ configuration lane-by-lane beyond the input pin configurability options, as described
in Table 5.

Table 5. Main Link EQ Configurations

) LINK
EQ_I2C_ENABLE CAD_SNK TRAINING | LINK TRAINING AEQ(LX)@ LINK TRAINING
ADDR_EQ VIL = DP AEQ(Lx) DESCRIPTION
(reg 05.7) VIH = TMDS ON/OFF LANE O to 2 LANE 3
- (reg 04.2)
AEQ(LO) = 8dB at 2.7GHz ) )
_ automatic low-range EQ gain
1 (default) AEQ(Ll)__ Gdf at2.7GHz based on link training; DP
VIL AEQ(L2) = 3.5dB at 2.7GHz same as Lane 0 to 2 mode
VIL AEQ(L3) = 0dB at 2.7GHz
0 AEQ(LX) = 6dB at 2.7GHz DP mode; fixed EQ
VIH X EQ(Lx) = 6dB at 2.7GHz 3dB at 1.35GHz TMDS mode; fixed EQ
1 AEQ(Lx) = 8dB at 2.7GHz DP mode; fixed EQ
VIL same as Lane 0 to 2 -
0 (default) VIM 0 AEQ(Lx) = 8dB at 2.7GHz DP mode; fixed EQ
VIH X EQ(Lx) = 8dB at 2.7GHz 3dB at 1.35GHz TMDS mode; fixed EQ
AEQ(LO) = 15dB at 2.7GHz - .
AESEng - 13dB at 2. 7GHz automatic high-range EQ gain
1 _ . based on link training; DP
VIL AEQ(L2) = 10dB at 2.7GHz same as Lane 0 to 2 mode
VIH AEQ(L3) = 6dB at 2.7GHz
0 AEQ(LxX) = 13dB at 2.7GHz DP mode; fixed EQ
VIH X EQ(Lx) = 13dB at 2.7GHz 3dB at 1.35GHz TMDS mode; fixed EQ
DP mode; EQ fully
1 AEQ(LX) = 0dB at 2.7GHz programmable for each
AEQ(Lx) I2C programmable training level; EQ disabled by
default
VIL same as Lane 0 to 2
1 X DP mode; EQ fully
0 programmable by AEQ(L1)
AEQ(L1) hy 0dB at 2.7GHz levels; default AEQ(L1) EQ
AEQ(L1) I°C programmable setting at 6dB At 2.7GHz
VIH X 3dB at 1.35GHz TMDS mode; fixed EQ

(1) Setting CAD_TEST_MODE (Reg 17.0) forces the SN75DP130 into a TMDS test mode even if no external CAD signal is present
(2) EQ setting is adjusted based on the output pre-emphasis level setting; the EQ setting is indifferent to the level of Vgp.
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LINK TRAINING AND DPCD DESCRIPTION

The SN75DP130 monitors the auxiliary interface access to DisplayPort Configuration Data (DPCD) registers
during Link Training in DP mode to select the output voltage swing Vgp, output pre-emphasis, and the EQ setting
of the Main Link. The AUX monitor for SN75DP130 supports Link Training in 1Mbps Manchester mode, and is
disabled during TMDS mode (CAD_SNK=VIH).

The AUX channel is further monitored for the DisplayPort D3 standby command.

The DPCD registers monitored by SN75DP130 are listed in Table 6. Bit fields not listed are reserved and values
written to reserved fields are ignored.

Table 6. DPCD Registers Utilized by the SN75DP130 AUX Monitor

ADDRESS NAME DESCRIPTION

Bits 7:0 = Link Bandwidth Setting

Write Values:

06h — 1.62 Gbps per lane

0Ah — 2.7 Gbps per lane (default)

14h — 5.4 Gbps per lane

00100h LINK_BW_SET Note: any other value is reserved; the SN75DP130 will revert to 5.4 Gbps operation when any other value is
written

Read Values:

00h — 1.62 Gbps per lane

01h — 2.7 Gbps per lane (default)
02h — 5.4 Gbps per lane

Bits 4:0 = Lane Count

Write Values:

00h — All lanes disabled (default)
01h — One lane enabled

02h — Two lanes enabled

04h — Four lanes enabled

Note: any other value is invalid and disables all Main Link output lanes
Read Values:

00h — All lanes disabled (default)
01h — One lane enabled

03h — Two lanes enabled

OFh — Four lanes enabled

00101h LANE_COUNT_SET

Write Values:

Bits 1:0 = Output Voltage Vop Level
00 — Voltage swing level 0 (default)
01 — Voltage swing level 1

10 — Voltage swing level 2

11 - Voltage swing level 3

Bits 4:3 = Pre-emphasis Level

00 — Pre-emphasis level 0 (default)
01 — Pre-emphasis level 1

10 — Pre-emphasis level 2

11 — Pre-emphasis level 3

Note: the following combinations are not allowed for bits [1:0]/[4:3]: 01/11, 10/10, 10/11, 11/01, 11/10, 11/11;
00103h TRAINING_LANEO_SET setting to any of these invalid combinations disables all Main Link lanes until the register value is changed
back to a valid entry

Read Values:

Bits 1:0 = Output Voltage Vop Level
00 — Voltage swing level 0 (default)
01 — Voltage swing level 1

10 - Voltage swing level 2

11 — Voltage swing level 3

Bits 3:2 = Pre-emphasis Level

00 — Pre-emphasis level 0 (default)
01 — Pre-emphasis level 1

10 — Pre-emphasis level 2

11 — Pre-emphasis level 3

00104h TRAINING_LANE1_SET Sets the Vop and pre-emphasis levels for lane 1
00105h TRAINING_LANE2_SET Sets the Vop and pre-emphasis levels for lane 2
00106h TRAINING_LANE3_SET Sets the Vop and pre-emphasis levels for lane 3
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Table 6. DPCD Registers Utilized by the SN75DP130 AUX Monitor (continued)

ADDRESS NAME DESCRIPTION

Write Values:
Bits 1:0 = Lane 0 Post Cursor 2
00 — INO expects post cursor2 level 0; OUTO transmits at post cursor 2 level 0
01 — INO expects post cursor2 level 1; OUTO transmits at post cursor 2 level 0
10 — INO expects post cursor2 level 2; OUTO transmits at post cursor 2 level 0
11 — INO expects post cursor2 level 3; OUTO transmits at post cursor 2 level 0
Bits 5:4 = Lane 1 Post Cursor 2
00 — IN1 expects post cursor2 level 0; OUT1 transmits at post cursor 2 level 0
01 — IN1 expects post cursor2 level 1; OUTL1 transmits at post cursor 2 level 0
10 — IN1 expects post cursor2 level 2; OUT1 transmits at post cursor 2 level O

0010F TRAINING_LANEO_1_SET?2 11 -1IN1 expv.ects post cursor2 level 3; OUT1 transmits at post cursor 2 level 0
Read Values:
Bits 1:0 = Lane 0 Post Cursor 2
00 — INO expects post cursor2 level 0; OUTO transmits at post cursor 2 level 0
01 — INO expects post cursor2 level 1; OUTO transmits at post cursor 2 level 0
10 — INO expects post cursor2 level 2; OUTO transmits at post cursor 2 level 0
11 — INO expects post cursor2 level 3; OUTO transmits at post cursor 2 level 0
Bits 3:2 = Lane 1 Post Cursor 2
00 — IN1 expects post cursor2 level 0; OUT1 transmits at post cursor 2 level 0
01 - IN1 expects post cursor2 level 1; OUT1 transmits at post cursor 2 level 0
10 — IN1 expects post cursor2 level 2; OUT1 transmits at post cursor 2 level O
11 — IN1 expects post cursor2 level 3; OUT1 transmits at post cursor 2 level O

0110F TRAINING LANE2 3 SET2 Bit definition identical to that of TRAINING_LANE_0_1_SET2 but for lanes 2 (IN2/OUT2) and lane 3

- —= (IN3/0UT3)

Bits 1:0 = Power Mode
Write Values:
01 — Normal mode (default)
10 — Power down mode; D3 Standby Mode
The Main Link and all analog circuits are shut down and the AUX channel is monitored during the D3 Standby
Mode. The device exits D3 Standby Mode by access to this register, when CAD_SNK goes high, or if

00600h SET_POWER DP_HPD_SNK goes low for longer than trpp), which indicates that the DP sink was disconnected, or that the
PRIORITY control has selected the HDMI/DVI sink.
Note: setting the register to the invalid combination 0600h[1:0] = 00 or 11 is ignored by the device and the
device remains in normal mode
Read Values:
00 — Normal mode (default)
01 — Power-down mode; D3 Standby Mode

26 Submit Documentation Feedback Copyright © 2011-2013, Texas Instruments Incorporated

Product Folder Links: SN75DP130


http://www.ti.com/product/sn75dp130 ?qgpn=sn75dp130 
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLLSE57C&partnum=SN75DP130 
http://www.ti.com/product/sn75dp130 ?qgpn=sn75dp130 

13 TEXAS

INSTRUMENTS

SN75DP130

www.ti.com SLLSE57C —APRIL 2011-REVISED JANUARY 2013

I’C INTERFACE OVERVIEW

The SN75DP130 I°C interface is enabled when EN and RSTN are input high. The SCL_CTL and SDA_CTL
terminals are used for 1°C clock and 1°C data respectively. The SN75DP130 I°C interface conforms to the two-
wire serial interface defined by the I°C Bus Specification, Version 2.1 (January 2000), and supports the standard
mode transfer up to 100 kbps.

The device address byte is the first byte received following the START condition from the master device. The 7
bit device address for SN75DP130 is factory preset to 01011xx with the two least significant bits being
determined by the ADDR_EQ 3-level control input. Table 7 clarifies the SN75DP130 target address.

Table 7. SN75DP130 I°C Target Address Description
SN75DP130 I2C TARGET ADDRESS

BIT 5 BIT 4 BIT 3
0 1 1

ADDR][1:0] = 00: W/R=58/59
ADDR[1:0] = 01: W/R=5A/5B;
ADDR][1:0] = 10: W/R=5C/5D

BIT 7 (MSB) BIT 6
0 1

Note: ADDR_EQ = LOW:
ADDR_EQ = V¢c/2:
ADDR_EQ = HIGH:

BIT 2
ADDR1

BIT1
ADDRO

BIT 0 (W/R)
0/1

The following procedure is followed to write to the SN75DP130 I°C registers:

1.

2.

w

The master initiates a write operation by generating a start condition (S), followed by the SN75DP130 7-bit
address and a zero-value "W/R" bit to indicate a write cycle

The SN75DP130 acknowledges the address cycle
The master presents the sub-address (I°C register within SN75DP130) to be written, consisting of one byte

of data, MSB-first

The SN75DP130 acknowledges the sub-address cycle

The master presents the first byte of data to be written to the I°C register
The SN75DP130 acknowledges the byte transfer

The master may continue presenting additional bytes of data to be written, with each byte transfer completing
with an acknowledge from the SN75DP130

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

N o gk

8.

The following procedure is followed to read the SN75DP130 I°C registers:

1. The master initiates a read operation by generating a start condition (S), followed by the SN75DP130 7-bit
address and a one-value "W/R" bit to indicate a read cycle

The SN75DP130 acknowledges the address cycle
The SN75DP130 transmit the contents of the memory registers MSB-first starting at register 00h.

The SN75DP130 will wait for either an acknowledge (ACK) or a not-acknowledge (NACK) from the master
after each byte transfer; the 1°C master acknowledges reception of each data byte transfer

If an ACK is received, the SN75DP130 transmits the next byte of data
The master terminates the read operation by generating a stop condition (P)

w

Note that 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 1°C master terminates the read operation.

Refer to Table 8 for SN75DP130 local I2C register descriptions. Reads from reserved fields not described return
zeros, and writes are ignored.
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Table 8. SN75DP130 Local I°C Control and Status Registers

(
ADDRESS BIT(S) DESCRIPTION ACCESS

AUTO_POWERDOWN_DISABLE
1 0 — The SN75DP130 automatically enters Standby mode based on HPD_SNK (default) RW
1 — The SN75DP130 will not automatically enter Standby mode

01lh
FORCE_SHUTDOWN_MODE
0 0 — SN75DP130 is forced to Shutdown mode RW
1 — Shutdown mode is determined by EN input, normal operation (default)
02h 7:0 TI_TEST. This field defaults to zero value, and should not be modified. RW

SQUELCH_SENSITIVITY. Main Link squelch sensitivity is selected by this field, and
determines the transitions to and from the Output Disable mode.

00 — Main Link INOp/n squelch detection threshold set to 40mVpp

01 — Main Link INOp/n squelch detection threshold set to 80mVpp (default)

03h 10 — Main Link INOp/n squelch detection threshold set to 160mVpp

11 — Main Link INOp/n squelch detection threshold set to 250mVpp

SQUELCH_ENABLE
3 0 — Main Link INOp/n squelch detection enabled (default) RW
1 — Main Link INOp/n squelch detection disabled

3 TI_TEST. This field defaults to zero value, and should not be modified. RW

LINK_TRAINING_ENABLE

0 — Link Training is disabled. Vop and Pre-emphasis are configured through the 12C register
interface; the EQ is fixed when this bit is zero.

1 — Link Training is enabled (default)

04h AUX_DDC_MUX_CFG. See Table 3 for details on the programming of this field.

00 — AUX_SNK is switched to AUX_SRC for DDC source side based on CAD_SNK (default)
01 — AUX_SNK is switched to AUX_SRC based on the CAD_SNK input, and used to short
1:0 circuit AC coupling capacitors in the TMDS operating mode. RW
10 — AUX_SNK is switched to AUX_SRC side based on the HPD_SNK inptu, while the DDC
source interface remains disabled.

11 — Undefined operation

EQ_I2C_ENABLE
7 0 — EQ settings controlled by device inputs only (default) RW

5:4 RW

RW

1 - EQ settings controlled by 1’c register settings

AEQ_LO_LANEOQ_SET. This field selects the EQ setting for Lane 0 when 12C_EQ_ENABLE
is set, the DisplayPort sink is selected, Link Training is enabled, and the Link Training results
in Level O pre-emphasis.

000 — 0 dB EQ gain (default) 100 - 5 dB (HBR); 10 dB (HBR2)

o 001 - 1.5 dB (HBR); 3.5 dB (HBR2) 101 - 6 dB (HBR); 13 dB (HBR2) R
010 - 3 dB (HBR); 6 dB (HBR2) 110 — 7 dB (HBR); 15 dB (HBR2)
05h 011 - 4 dB (HBR); 8 dB (HBR2) 111 - 9 dB (HBR); 18 dB (HBR2)
2:0 AEQ_L1 LANEOQ_SET. This field selects the EQ setting for Lane 0 when 12C_EQ_ENABLE RW
is set, the DisplayPort sink is selected, Link Training is enabled, and the Link Training results
in Level 1 pre-emphasis. This field also selects the fixed EQ setting for the following non-
AEQ modes:
e |I2C_EQ_ENABLE is set, the DisplayPort sink is selected, and Link Training is disabled
e |2C_EQ_ENABLE is set and the TMDS sink is selected.
000 — 0 dB EQ gain (default) 100 - 5 dB (HBR); 10 dB (HBR2)
001 — 1.5 dB (HBR); 3.5 dB (HBR2) 101 — 6 dB (HBR); 13 dB (HBR2)
010 — 3 dB (HBR); 6 dB (HBR2) 110 — 7 dB (HBR); 15 dB (HBR2)
011 — 4 dB (HBR); 8 dB (HBR2) 111 — 9 dB (HBR); 18 dB (HBR2)
(1) RO = Read Only; RW = Read/Write; WO = Write Only (reads return undetermined values)
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Table 8. SN75DP130 Local 1°C Control and Status Registers (continued)
(
ADDRESS BIT(S) DESCRIPTION ACCII)ESS
06h 6:4 AEQ_L2_LANEOQ_SET. This field selects the EQ setting for Lane 0 when 12C_EQ_ENABLE RW
is set, the DisplayPort sink is selected, Link Training is enabled, and the Link Training results
in Level 2 pre-emphasis.
000 — 0 dB EQ gain (default) 100 - 5 dB (HBR); 10 dB (HBR2)
001 - 1.5 dB (HBR); 3.5 dB (HBR2) 101 - 6 dB (HBR); 13 dB (HBR2)
010 - 3 dB (HBR); 6 dB (HBR2) 110 - 7 dB (HBR); 15 dB (HBR2)
011 - 4 dB (HBR); 8 dB (HBR2) 111 - 9 dB (HBR); 18 dB (HBR2)
2.0 AEQ_L3 LANEOQ_SET. This field selects the EQ setting for Lane 0 when 12C_EQ_ENABLE RW
is set, the DisplayPort sink is selected, Link Training is enabled, and the Link Training results
in Level 3 pre-emphasis.
000 — 0 dB EQ gain (default) 100 - 5 dB (HBR); 10 dB (HBR2)
001 - 1.5 dB (HBR); 3.5 dB (HBR2) 101 - 6 dB (HBR); 13 dB (HBR2)
010 - 3 dB (HBR); 6 dB (HBR2) 110 - 7 dB (HBR); 15 dB (HBR2)
011 - 4 dB (HBR); 8 dB (HBR2) 111 - 9 dB (HBR); 18 dB (HBR2)
07h 6:4 AEQ_LO_LANE1_SET. This field selects the EQ setting for Lane 1 when 12C_EQ_ENABLE RW
is set, the DisplayPort sink is selected, Link Training is enabled, and the Link Training results
in Level O pre-emphasis.
000 — 0 dB EQ gain (default) 100 - 5 dB (HBR); 10 dB (HBR2)
001 — 1.5 dB (HBR); 3.5 dB (HBR2) 101 - 6 dB (HBR); 13 dB (HBR2)
010 - 3 dB (HBR); 6 dB (HBR2) 110 - 7 dB (HBR); 15 dB (HBR2)
011 - 4 dB (HBR); 8 dB (HBR2) 111 - 9 dB (HBR); 18 dB (HBR2)
2.0 AEQ_L1 LANE1_SET. This field selects the EQ setting for Lane 1 when 12C_EQ_ENABLE RW
is set, the DisplayPort sink is selected, Link Training is enabled, and the Link Training results
in Level 1 pre-emphasis. This field also selects the fixed EQ setting for the following non-
AEQ modes:
e |2C_EQ_ENABLE is set, the DisplayPort sink is selected, and Link Training is disabled
e 12C_EQ_ENABLE is set and the TMDS sink is selected.
000 — 0 dB EQ gain (default) 100 - 5 dB (HBR); 10 dB (HBR2)
001 -1.5dB (HBR); 3.5 dB (HBR2) 101 - 6 dB (HBR); 13 dB (HBR2)
010 — 3 dB (HBR); 6 dB (HBR2) 110 — 7 dB (HBR); 15 dB (HBR2)
011 - 4 dB (HBR); 8 dB (HBR2) 111 - 9 dB (HBR); 18 dB (HBR2)
08h 6:4 AEQ_L2_LANE1_SET. This field selects the EQ setting for Lane 1 when [2C_EQ_ENABLE RW
is set, the DisplayPort sink is selected, Link Training is enabled, and the Link Training results
in Level 2 pre-emphasis.
000 — 0 dB EQ gain (default) 100 - 5 dB (HBR); 10 dB (HBR2)
001 -1.5dB (HBR); 3.5 dB (HBR2) 101 - 6 dB (HBR); 13 dB (HBR2)
010 — 3 dB (HBR); 6 dB (HBR2) 110 — 7 dB (HBR); 15 dB (HBR2)
011 - 4 dB (HBR); 8 dB (HBR2) 111 — 9 dB (HBR); 18 dB (HBR2)
2:0 AEQ_L3_LANE1_SET. This field selects the EQ setting for Lane 1 when [2C_EQ_ENABLE RW
is set, the DisplayPort sink is selected, Link Training is enabled, and the Link Training results
in Level 3 pre-emphasis.
000 — 0 dB EQ gain (default) 100 - 5 dB (HBR); 10 dB (HBR2)
001 -1.5dB (HBR); 3.5 dB (HBR2) 101 - 6 dB (HBR); 13 dB (HBR2)
010 — 3 dB (HBR); 6 dB (HBR2) 110 — 7 dB (HBR); 15 dB (HBR2)
011 - 4 dB (HBR); 8 dB (HBR2) 111 — 9 dB (HBR); 18 dB (HBR2)
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Table 8. SN75DP130 Local 1°C Control and Status Registers (continued)

(
ADDRESS BIT(S) DESCRIPTION ACClI)ESS
0%h 6:4 AEQ_LO_LANE2_SET. This field selects the EQ setting for Lane 2 when 12C_EQ_ENABLE RW
is set, the DisplayPort sink is selected, Link Training is enabled, and the Link Training results
in Level O pre-emphasis.
000 — 0 dB EQ gain (default) 100 - 5 dB (HBR); 10 dB (HBR2)
001 - 1.5 dB (HBR); 3.5 dB (HBR2) 101 - 6 dB (HBR); 13 dB (HBR2)
010 - 3 dB (HBR); 6 dB (HBR2) 110 - 7 dB (HBR); 15 dB (HBR2)
011 - 4 dB (HBR); 8 dB (HBR2) 111 - 9 dB (HBR); 18 dB (HBR2)
2.0 AEQ_L1 LANE2_SET. This field selects the EQ setting for Lane 2 when 12C_EQ_ENABLE RW
is set, the DisplayPort sink is selected, Link Training is enabled, and the Link Training results
in Level 1 pre-emphasis. This field also selects the fixed EQ setting for the following non-
AEQ modes:
e |2C_EQ_ENABLE is set, the DisplayPort sink is selected, and Link Training is disabled
e |2C_EQ_ENABLE is set and the TMDS sink is selected.
000 — 0 dB EQ gain (default) 100 - 5 dB (HBR); 10 dB (HBR2)
001 -1.5dB (HBR); 3.5 dB (HBR2) 101 - 6 dB (HBR); 13 dB (HBR2)
010 — 3 dB (HBR); 6 dB (HBR2) 110 — 7 dB (HBR); 15 dB (HBR2)
011 - 4 dB (HBR); 8 dB (HBR2) 111 — 9 dB (HBR); 18 dB (HBR2)
OAh 6:4 AEQ_L2_LANE2_SET. This field selects the EQ setting for Lane 2 when [12C_EQ_ENABLE RW
is set, the DisplayPort sink is selected, Link Training is enabled, and the Link Training results
in Level 2 pre-emphasis.
000 — 0 dB EQ gain (default) 100 - 5 dB (HBR); 10 dB (HBR2)
001 -1.5dB (HBR); 3.5 dB (HBR2) 101 - 6 dB (HBR); 13 dB (HBR2)
010 — 3 dB (HBR); 6 dB (HBR2) 110 — 7 dB (HBR); 15 dB (HBR2)
011 - 4 dB (HBR); 8 dB (HBR2) 111 — 9 dB (HBR); 18 dB (HBR2)
2:0 AEQ_L3_LANE2_SET. This field selects the EQ setting for Lane 2 when [12C_EQ_ENABLE RW
is set, the DisplayPort sink is selected, Link Training is enabled, and the Link Training results
in Level 3 pre-emphasis.
000 — 0 dB EQ gain (default) 100 - 5 dB (HBR); 10 dB (HBR2)
001 -1.5dB (HBR); 3.5 dB (HBR2) 101 - 6 dB (HBR); 13 dB (HBR2)
010 — 3 dB (HBR); 6 dB (HBR2) 110 — 7 dB (HBR); 15 dB (HBR2)
011 - 4 dB (HBR); 8 dB (HBR2) 111 - 9 dB (HBR); 18 dB (HBR2)
0Bh 6:4 AEQ_LO_LANE3_SET. This field selects the EQ setting for Lane 3 when I12C_EQ_ENABLE RW
is set, the DisplayPort sink is selected, Link Training is enabled, and the Link Training results
in Level O pre-emphasis.
000 — 0 dB EQ gain (default) 100 - 5 dB (HBR); 10 dB (HBR2)
001 -1.5dB (HBR); 3.5 dB (HBR2) 101 - 6 dB (HBR); 13 dB (HBR2)
010 — 3 dB (HBR); 6 dB (HBR2) 110 — 7 dB (HBR); 15 dB (HBR2)
011 - 4 dB (HBR); 8 dB (HBR2) 111 — 9 dB (HBR); 18 dB (HBR2)
2:0 AEQ_L1_LANE3_SET. This field selects the EQ setting for Lane 3 when [12C_EQ_ENABLE RW
is set, the DisplayPort sink is selected, Link Training is enabled, and the Link Training results
in Level 1 pre-emphasis. This field also selects the fixed EQ setting for the following non-
AEQ mode:
e |12C_EQ_ENABLE is set, the DisplayPort sink is selected, and Link Training is disabled
000 — 0 dB EQ gain (default) 100 - 5 dB (HBR); 10 dB (HBR2)
001 — 1.5 dB (HBR); 3.5 dB (HBR2) 101 - 6 dB (HBR); 13 dB (HBR2)
010 - 3 dB (HBR); 6 dB (HBR2) 110 - 7 dB (HBR); 15 dB (HBR2)
011 - 4 dB (HBR); 8 dB (HBR2) 111 - 9 dB (HBR); 18 dB (HBR2)
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Table 8. SN75DP130 Local 1°C Control and Status Registers (continued)

(
ADDRESS BIT(S) DESCRIPTION ACCII)ESS
0Ch 6:4 AEQ_L2_LANE3_SET. This field selects the EQ setting for Lane 3 when 12C_EQ_ENABLE RW
is set, the DisplayPort sink is selected, Link Training is enabled, and the Link Training results
in Level 2 pre-emphasis.
000 — 0 dB EQ gain (default) 100 - 5 dB (HBR); 10 dB (HBR2)
001 - 1.5 dB (HBR); 3.5 dB (HBR2) 101 - 6 dB (HBR); 13 dB (HBR2)
010 - 3 dB (HBR); 6 dB (HBR2) 110 - 7 dB (HBR); 15 dB (HBR2)
011 - 4 dB (HBR); 8 dB (HBR2) 111 - 9 dB (HBR); 18 dB (HBR2)
2.0 AEQ_L3 LANE3_SET. This field selects the EQ setting for Lane 3 when 12C_EQ_ENABLE RW
is set, the DisplayPort sink is selected, Link Training is enabled, and the Link Training results
in Level 3 pre-emphasis.
000 — 0 dB EQ gain (default) 100 - 5 dB (HBR); 10 dB (HBR2)
001 - 1.5 dB (HBR); 3.5 dB (HBR2) 101 - 6 dB (HBR); 13 dB (HBR2)
010 - 3 dB (HBR); 6 dB (HBR2) 110 - 7 dB (HBR); 15 dB (HBR2)
011 - 4 dB (HBR); 8 dB (HBR2) 111 - 9 dB (HBR); 18 dB (HBR2)
15h 4:3 BOOST. Controls the output pre-emphasis amplitude when the DisplayPort sink is selected; RW
allows to reduce or increase all pre-emphasis settings by ~10%. Setting this field will impact
Vop When pre-emphasis is disabled.
This setting also impacts the output in TMDS mode for the DisplayPort sink connection when
the DisplayPort sink CAD_SNK input is high.
00 — Pre-emphasis reduced by ~10%; Vgp reduced by 10% if pre-emphasis is disabled.
01 — Pre-emphasis nominal (default)
10 — Pre-emphasis increased by ~10%; Vop increased by 10% if pre-emphasis is disabled.
11 — Reserved
2 DP_TMDS_VOD. Sets the target output swing in TMDS mode when the DisplayPort sink is RW
selected, where CAD_SNK input is high.
0 — Low TMDS output swing (default)
1 — High TMDS output swing
1:0 DP_TMDS_VPRE. Controls the output pre-emphasis in TMDS mode when the DisplayPort RW
sink is selected, where CAD_SNK input is high.
00 — No TMDS pre-emphasis(default)
01 — Low TMDS pre-emphasis
10 — High TMDS pre-emphasis
11 — Reserved
17h 3 HPD_TEST_MODE
0 — Normal HPD mode. HPD_SRC reflects the status of HPD_SNK (default) RW
1 - Test mode. HPD_SNK is pulled high internally, and the HPD_SRC output is driven high
and the Main Link is activated, depending on the squelch setting. This mode allows
execution of 17h certain tests on SN75DP130 without a connected display sink.
1 CAD_OUTPUT_INVERT RW
0 — CAD_SRC output high means TMDS cable adapter detected (default)
1 - CAD_SRC output low means TMDS cable adapter detected
CAD_TEST_MODE
0 — Normal CAD mode. CAD_SRC reflects the status of CAD_SNK, based on the value of
0 CAD_OUTPUT_INVERT (default)
1 - Test mode. CAD_SRC indicates TMDS mode, depending on the value of
CAD_OUTPUT_INVERT; CAD_SNK input is ignored. This mode allows execution of certain
tests on SN75DP130 without a connected TMDS display sink.
18h — 1Ah 7.0 TI_TEST. These registers shall not be modified. RW
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Table 8. SN75DP130 Local 1°C Control and Status Registers (continued)

(
ADDRESS BIT(S) DESCRIPTION ACClI)ESS
7 12C_SOFT_RESET. Writing a one to this register resets all I°C registers to default values. WO
Writing a zero to this register has no effect. Reads from this register return zero.
1Bh DPCD_RESET. Writing a one to this register resets the DPCD register bits (corresponding to
6 DPCD addresses 103h — 106h, the AEQ_Lx_LANEy_SET bits). Writing a zero to this register
has no effect. Reads from this register return zero.
1ch 3:0 DPCD_ADDR_HIGH. This value maps to bits 19:16 of the 20-bit DPCD register address RW
' accessed through the DPCD_DATA register.
1Dh 7.0 DPCD_ADDR_MID. This value maps to bits 15:8 of the 20-bit DPCD register address RW
' accessed through the DPCD_DATA register.
1EN 7:0 DPCD_ADDR_LOW. This value maps to bits 7:0 of the 20-bit DPCD register address RW
' accessed through the DPCD_DATA register.
1Eh 7.0 DPCD_DATA. This register contains the data to write into or read from the DPCD register RW
’ addressed by DPCD_ADDR_HIGH, DPCD_ADDR_MID, and DPCD_ADDR_LOW.
71 DEV_ID_REV. This field identifies the device and revision. RO
o0h ' 0000000 — SN75DP130 Revision 0
BIT_INVERT. The value read from this field is the inverse of that written.
0 . RW
Default read value is zero.
21h 7:0 TI_TEST. These registers shall not be modified. RW
22h - 27h 7:0 TI_TEST_RESERVED. These read only registers are reserved for test; writes are ignored. RO
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REVISION HISTORY

Changes from Original (April 2011) to Revision A Page
e Changed pin numbers in PIN FUNCTIONS table, VDDD_DREG @nd NC .........coiiiiiiiiiieniiie e 6
Changes from Revision A (September 2011) to Revision B Page
¢ Deleted pins 37 an 43 from GND in the PIN FUNCTIONS table ........oiiiiiiiiiieie et 6
Changes from Revision B (October 2011) to Revision C Page
e Deleted unnecessary tie AOtS iN FIGUIE L ...ooiuiiiiiiiiiiiiiiie ettt e e e e e e e st e e e e e e b ta e e e e e e satbeeeeesstbaeeeessassaaaeeeeesnsaeeeas 2
* Deleted unnecessary tie dot in BIOCK DIAGIAIM .......coiiuiiiiiiiiiiiei et e e e e st e e e s abb e e e e e e s ntbeeee e e annbeeeas 3
e Added text to RSTN description in PIN FUNCTIONS ......eiiiiiiiioiiie ettt e b e e e e s 5
¢ Added DP130 POWER SEQUENCING SECHON .....ccicitiiiiieiiiiiiite e e sttt e e e s ettt e e e s et e e e e e st e ae e e s stbae e e e e sasbaaeeeeeantbaeaeessnraees 6
* Added rows to Device power under normal operation in POWER DISSIPATION table ........c.ccooocoiiiiiiie 10

e Added RSTN pin row to V) in RECOMMENDED OPERATING CONDITIONS
e Added RSTN pin row to V,_ in RECOMMENDED OPERATING CONDITIONS

e Changed in Table 1 13.9 to 113.9
e Changed Figure 25
« Changed Table 5
e Changed Table 6
e Changed Table 8
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PACKAGE OPTION ADDENDUM

PACKAGING INFORMATION

Orderable Device status (¥ Package Type Package Pins Package Qty Eco Plan @ Lead/ MSL Peak Temp (3) Samples
Drawing Ball Finish (Requires Login)
SN75DP130DSRGZR ACTIVE VQFN RGZ 48 2500 Green (RoHS CU NIPDAU Level-3-260C-168 HR
& no Sh/Br)
SN75DP130DSRGZT ACTIVE VQFN RGZ 48 250 Green (RoHS CU NIPDAU Level-3-260C-168 HR
& no Sh/Br)
SN75DP130SSRGZR ACTIVE VQFN RGZ 48 2500 Green (RoHS CU NIPDAU Level-3-260C-168 HR
& no Sh/Br)
SN75DP130SSRGZT ACTIVE VQFN RGZ 48 250 Green (RoHS CU NIPDAU Level-3-260C-168 HR
& no Sh/Br)

@ 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.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sh/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TlI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

Important Information and Disclaimer: The information provided on this page represents TI'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 Tl 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.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
+ —> KO |e— P1—»]
% { I
T
& & & || 8o
x | l
A T {
Cavity (€ A0 P,
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v w Overall width of the carrier tape
P1 Pitch between successive cavity centers
E W1
TAPE AND REEL INFORMATION
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1

Type |Drawing

Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)

SN75DP130DSRGZR VQFN RGZ 48 2500 330.0 16.4 7.3 7.3 15 12.0 | 16.0 Q2
SN75DP130DSRGZT VQFN RGZ 48 250 180.0 16.4 7.3 7.3 15 12.0 | 16.0 Q2
SN75DP130SSRGZR VOQFN RGZ 48 2500 330.0 16.4 7.3 7.3 15 12.0 | 16.0 Q2
SN75DP130SSRGZT VQFN RGZ 48 250 180.0 16.4 7.3 7.3 15 12.0 | 16.0 Q2

Pack Materials-Page 1



i3 Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 14-Jul-2012
TAPE AND REEL BOX DIMENSIONS
,/”?/
4
// S
/\g\‘ /}#\
. 7
- //' "\.\ 7
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN75DP130DSRGZR VQFN RGZz 48 2500 367.0 367.0 38.0
SN75DP130DSRGZT VQFN RGZz 48 250 210.0 185.0 35.0
SN75DP130SSRGZR VQFN RGZz 48 2500 367.0 367.0 38.0
SN75DP130SSRGZT VQFN RGZz 48 250 210.0 185.0 35.0
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MECHANICAL DATA

RGZ (S—PVQFN—N48) PLASTIC QUAD FLATPACK NO—-LEAD
I 7,15 N
* 685
7,15
Y 7
PIN 1 INDEX AREA
1,00 TOP AND BOTTOM
080 L 0,20 REF.
‘ L SEATING PLANE
0,08 j % w: f

0,00

0,50 0,50
48X 030 ﬂ <

1
EEVAVAVEVRURUIIURURURUAIAI
*isb ‘ 13
D) THERMAL PAD d
) ‘ -
) ‘ -
) | d
- SIZE AND SHAPE -
> SHOWN ON SHPARATE SHEET
) | -
) ‘ -
) | d
) ‘ d
37D ‘ T (24
niaNaNaNaNaliaNaNaNalali
5,5032 > } o 87353

4204101/F 06/11

NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.

B. This drawing is subject to change without notice.

C. Quad Flatpack, No—leads (QFN) package configuration.

D. The package thermal pad must be soldered to the board for thermal and mechanical performance.

E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
F

Falls within JEDEC MO-220.
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THERMAL PAD MECHANICAL DATA

RGZ (S—PVQFN—-N48) PLASTIC QUAD FLATPACK NO—-LEAD
THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the

PCB can be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be
attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the
integrated circuit (IC).

For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA271. This document is available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

PIN 1 INDICATOR

C 0,30 1 12
O N\{UUUUUDUUUUUU
48 I 13
D) 1 — Exposed Thermal Pad
- JE
) -
) -
) -
5,60£0,10 — - |~ + -3
) -
) -
) -
) | -
== 24
NNNANNNNANNNT(
36 b5
—— 5,60+0,10———»|

Bottom View

Exposed Thermal Pad Dimensions

4206354-5/T 03/13

NOTE: All linear dimensions are in millimeters
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LAND PATTERN DATA

RGZ (S—PVQFN—N48) PLASTIC QUAD FLATPACK NO—LEAD
Example Stencil Design
Example Board Layout 0.125 Thick Stencil
(Note E)
Note D
0,25 |=— )[HB(O'SO 48x0,8—= |=— —||=— 0,25 )
0000000000 _ | 000000000000 — "]
) a — =0, =
D a _f [ =
= = 48x0,23— = 1,5 —
() 5,6 (| | ) —
1= = = =
—]%———J—&G < 6,1 7,8 _-f-g - T4 --=6,157,75
0,252 ' = 0,25- = S
) g— . ‘ g — J 1 ,5 P
=] N = = (059 =
DDDDBD|DDDDD” ™ 44%0,5— go00000o0o0o0a
N. L6 —— [ | 6,15
N 78 \ | 7,75
\\\ (65% Printed Solder Coverage by Area)
\\
Non Solder Mask Defined Pad AN Example Via Layout Design
AN Via layout may vary depending
T - \\ on layout constraints
Example Solder Mask Opening N (Note D, F)
< (Note F) =—20x1,0
/ 0,08 —— \ 25x90,3 —\ o J) cp o o
/ Roj4 £~ 0,85 \ \@ o b oo
] ' '
i ' | ———&—e—ﬂl}—e—e———
\ i m Pad Geometry o 0o ¢ oo
\ 0,07 / (Note C) 20x1,0 o o d> o o
‘\\AII Around / |
ANy e
T 4207624-4/P 03/13
NOTES: Al linear dimensions are in millimeters.

Publication IPC—7351 is recommended for alternate designs.
This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, Quad Flat—Pack
Packages, Texas Instruments Literature No. SLUA271, and also the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>.

E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.

F.  Customers should contact their board fabrication site for recommended solder mask tolerances and via tenting
recommendations for vias placed in the thermal pad.

A
B. This drawing is subject to change without notice.
o
D
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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@Iasﬂ U

KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.



mailto:org@eplast1.ru

