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8.3 Feature Description
8.3.1 4-Level Inputs

The TDP0B04 has 4-level inputs pins that control the receiver equalization gain, transmitter voltage swing, | HPDOUT_SEL
and pre-emphasis, and place TDP0BO4 into different modes of operation. These 4-level inputs utlze a resistor ;

divider to help set the 4 valid levels and provide a wider range of control settings. There are internal pull-up and - i [ ,*:;‘;;’;L;Sﬁf;fg;;’“ﬂj T e e e l“‘ l‘ l;v l“" L“
a pull-down resistors. These resistors are combined with the external resistor connection to achieve the desired - 2ol el o onm B . EAREAREARE-AN
voltage level. s 1) I o . L 4 e I
Table 8-1. 4-Level Control Pin Settings .ﬁ: T = e pe—
SETTINGS ooty T
o Tie 140 5% 1o GND. CTLEMAP_SEL e
1 PR ——
R Tie 20-k2 5% o GND. The TDPOBO4 in pin-strap mode has two CTLE HDMI Datarate Maps: Map B and Map C. These maps are RS Sy, R
F Fioat (leave pin open) detailed in Table 8-8. The expectation is Map B or C should be used if TDP0B04 is used in a source application R sl | e ’—m
i e 140 5% o Voo and Map.6ifor a sl spphcatin, v oo aron[2 i
When the TDPOBO4 s configured for pin-strap mode, the default CTLE HDMI data rate map will be determined R B et P e o e 3 o s
by the sampled state of the CTLEMAP_SEL pin as detailed in Table 8-7. I Py P m
Table 8-6. CTLE HDMI Datarate Map B and C e e e . - S P O,
MODE (Default set to 12C Mode) [ HOMIMode WapB wapc | fag R e e,
\ 0 e OTE SGire OTLE | < D e 3 b
Table 8-15. MODE Pin Function [ 20 6 Gops CILE 6 Gbps CTLE | e | o mmosa e
[MODE Pin Level Description 5 iocson v ooc son [ Somen v
0 Pin Sirap with DDC Bufter snabled Table 8-7. Pin-Strap Mode CTLE HDMI Datarate Mapping oo Hows ot Srascrmame  »
Pin Sirap with DDC Buffer disabled l - Someles e of C‘“E""fjﬂ """ - } i ) o . o o
F 12C mode SR
: — I CILE HOMI Datarate ap Rewned | MG | Resed | s | =
Note ) neen = _l
8.4.1 MODE Control The clock lane EQ when operating in HDMI 1.4 or 2.0 will use the 3-Gbps CTLE and will be set to the B =21
The MODE pin provides four modes of operation. There are three pin-strap modes and one 1°C mode. In all 2er0 EQ sefting. 1 “I
three pin strap modes, DDC snooping feature is enabled. In I2C mode, DDC snoop feature is enabled by default L
but can be disabled by a register.
8.4.1.1 °C Mode (MODE = "F")

TXPRE

8.3.11.4 TX Pre-Emphasis and De-Emphasis Control

In °C mode, all settings of the TDP0B04 can be controlled through the registers. The TDP0604 7-bit 12C
address is determined by the ADDR/EQO pin. All other 4-level and 2-level pins are not used in I°C mode since
the functions exist in a register. The SCL/ICFGO pin will function as the 12C clock and the SDA/CFG1 pin will
function as the I2C data. The TDPOB04 provides pre-emphasis and de-emphasis on the data lanes allowing the output signal pre-

conditioning to offset interconnect losses between the TDP0804 outputs and a TMDS recsiver. Pre-emphasis
The TDP0604 defaults to power down in I2C mode. Upon completion of initialization of the TDP0604, software

and de-emphasis is not implemented on the clock lane. There are two methods to implement pre-emphasis, pin 1
must clear the PD_EN field to exit the power down state. The HPD_OUT pin will be asserted low while the strapping or through I2C programming. TX pre-emphasis and de-emphasis control is only supported in limited w
PD_EN register is set mode. . 7 e
The TDP0B04 supports 1.2-V, 1.8, and 3.3V I2C signaling levels. Selection of 1.2V, 18-V, or 3.3V is When using pin strap mode, the TXPRE pin controls four different global pre-emphasis and de-emphasis values e
determined by the VIO pin as provided in Table 8-2. for all data lanes when TDP0G04 is operating in HDMI 1.4 or HDMI 2.0. These pre-emphasis and de-emphasis =

values are described in Table 8-11

Table 8-11. Pin-Strap TXPRE Pin Function

TXERE P DM T4 or FOMIZ0 - -
o 358 preamphass - i
= R 25 6 doamphass 5 .
ADDR=0x10111100 / BC or 0x10111101/ BD - e L: - - -
] 508 pre-emprass L
8.5.2 TDP0604 I°C Address Options —
For further programmability, the TDP0604 can be controlled using I°C. The SCL/ICFGO and SDA/CFG1 terminals ~
are used for I2C clock and I2C data respectively. e =
Table 8-18. TDP0604 I2C Device Address Description TXSWG L
e [ o 1 L
L X 8.3.11.5 TX Swing Control
v T T T T : v v The TDP0S04 transmitter swing level can be adjusted in both pin strap and I°C mode. In I°C mode, TX swing
. 0 0 0 0 o g 0 settings are controlled independentl for each lane (both clock and data) through registers.
In 12C mode, the TX swing used when operating in HDMI 1.4 and HDMI 2.0 can be independently controlled
through HDMI14_VOD and HDMI20_VOD registers.
In pin strap mode vith limited enabled, the TXSWG pin adjusts the default 1000 m\ swing as detailed in Table
8-12. In HDMI 1.4 the TXSWG pin controls the swing for both the data and clock lanes. In HDMI 2.0, the
EQ TXSWG pin controls the swing for data lanes while the clock lane will remain at default value. —
8.3.8 Receiver Equalizer In pin-strap mode with linear enabled, the linearity range is fixed at the highest level (1200 mVpp) and therefore wm
2 = l= = l= |=
T e e ol u e syl e (0 e o o he b e s TXSIG pin s not used. In FQ mode, the insary range can be adusted fom a register i Iz l l l=
traces o cables. TOPOBO4 supports fxed receiver equalizer by seling the EQO and EQ1 pins or thiough Table 8-12. Pin Strap TXSWG Control EARE AR AR
The TOPURO has tw st f CTLEcures 8 Gops CTLEand 5 G CTLE) th eah e ravig {8.2cgain TSN P i e o R Linses Weds I
seings a D s 0 Defaut (1000 mUpp) Detaut (1000 mpp) 1200 mvpp - s A T
The TOPOGO4 in pin-siap mode has two CILE HOMI Datarate Maps: Map B and Map C. These maps are R Default 5% Defauit 5% 1200 mVpp NPy ¢ gy 3 e esmmem
detaied i Tabe 8.5, The expectaton s Map B or C should be used f TOPDGO is used in 2 Source application F Defaut (1000 mVor) Defaut (1000 mVpr) 200 mVop "
and Map B for a sink application. = o (] e i - - e
When the TDPOSOS s configured for pin-sirap mode, the default CTLE HDMI datarate map il be detemmined - I
by the sampled stae of the CTLEMAP. SEL pin as detaled in Table 6.7 i =
In the G mode, the defaull GTLE (3 Gbps or 6 Gbps) used for each HDMI made can be controlied from a s oo B et PR oy gy i,
reoister [ - | P HEEEE e
Table 85, Receiver EQ Settings when GLOBAL_0CG = 0x2 R 15 ez E_STaEY P A
TREQ oo ios CILE | XEQ L Tor e CILE e e onrcmenms s ol R A———— o o2 = - L
(Gt 15 G ot 0| (Gt -G 114 ) rr pjone wat oo B o e Ny
w e = b
T FLTE - 0 B O Ty
@ L " A o roumeen g 2 coson e s [ B
= L] L3 S ® oo 1 oo v [ it
0 [ o2 F R N
W o o T v [ e l =
() R 2Cmots e e £ ey ey 0.0, 01_E0 a0 £ty ) e I &
(&) When CTLERYP.EN 1 a3 GrGAN ~ 0B, £ kg0l 53068 du e GTLE # ypasod -
Table 8-4. Pin-Strap Mode LINEAR_EN Pin Function
LINEAR_EN Pin Lovel Doscription
T Limied Enabled
G Linear Enable.
Recommender for HOMI sink appicaton.
R Reserved
g Cimited Enabled
Recommended for HOMI saurce appliction
AC_EN ( Default set to AC coupled) P
8.3.11 Main Link Outputs. e
83111 Transmitter Bias l
The TDPOSO4 ransmitter supports bolh extemal (DC-coupled) and intemal bias (AC-coupled) to a receiver. =
Selecion between DC and AC-coupled s done hrough use of the AC_EN pin n in-siap mode and TX_AC.EN
register in C mode. The AC_EN pin informs the whetht o notan etemal AC couping capcor w—p— o o v
15 present, When AC_ EN i greater han VIH, then TDPOG04 transmiters are ntemally biased fo approimately = 3 T 3
Vee. For AC-coupled application, the AC_EN pin should be connected 1o greater than VIH and an ex!ema\ =~ | | o
ACpingcapctrshoudbepeced o cach o e OUT DI20) s and e OUT CLI . 1 AC & i 5
s e e e e B IE - R s (B oo
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Trace length from the resistor pins to the
UltraScale device pins MGTRREF and MGTAVTTRCAL
Connection ‘must be equal in length.
GTY Transceivers
UI7H MGTAVTTRCAL MGTRREF — ui7d
MGTRREF R |22 R148 . 100 1% 0402 | MGTAVTT_FPGA2 veTHRXNO 226 M icRoN 3
MGTAVTTRCAL R |28 MGTHRXN1 226 &'
MGTHRXNO_224 ARt  PCIE30_FPGA_TXON 17 - MGTHRXN2_226 L
MGTHRXN1_224 AES  PCIE30_FPGA_TXIN 17 MGTHRXN3_226 L&
MGTHRXN2_224 e MGTHRXPO_226 MZ%< 126 ROP 34
MGTHRXNG 224 |4 VGTHRXP1 226 2
MGTHRXPO_224 AF2  PCIE30_FPGA_TX0P 17 MGTHRXP2_226 3
MGTHRXP1_224 AE4  PCIE30_FPGA_TX1P 17 MGTHRXP3_226 L2
MGTHRXP2_224 fap2 MGTHTXNO_226 N4—>>1 2G_TXO_N 34
MGTHRXP3 224 [4B2 MGTHTXN1 226 |5
MGTHTXNO_224 AFS CO201 10V X5R 220nF 1 H‘ Ces >> PCIE30_FPGA_RXON 17 To RK3 5 8 8 MGTHTXN2_226 ~%
MGTHTXNT 224 [AE8 e >> PCIE30_FPGA_RXIN 17 MGTHTXNS 226 [-2*
MGTHTXN2_224 {406 MGTHTXP0_226 NS—>>w 26_TX0_P 34
MGTHTXNS 224 [2°4 MGTHTXP1 226 [&
MoTHTXP0_224 [FAFT el g et > PCIE30_FPGA_RXOP 17 MoTHTXP2 226 [
MGTHTXP1_224 AE9 CO201 10V X5R 220nF | H‘ Co676 >> PCIE30_FPGA_RX1P 17 MGTHTXP3_226 &5
MGTHTXP2_224 {207 MGTREFCLKON_226 e LMH1983_CH1_CLK2_N 33
MGTHTXP3_224 facs MGTREFCLKOP_226 .« LMH1983_CH1_CLK2_P 33
MGTREFCLKON_224 |-2ES  PCIE30_REFCLKN_FPGA 27 MGTREFCLKIN 226 | M8« LMH1983_CH1_CLK3_N 33
MGTREFCLKOP_224 AB7  PCIE30_REFCLKP_FPGA 27 - MGTREFCLK1P_226 W%< LMH1983_CH1_CLK3_P 33
MGTREFCLKIN 224 [
MGTREFCLKIP 224 X XCAUTSR
XCAU15P
ui7
MGTHRXNO_225 Y (HDMI_TX2_DON_FPGA 25 -—
MGTHRXN1 225 |2 (HDMLTX2_DIN_FPGA 25
MGTHRXNZ 225 [~ (HDMLTX2_D2N_FPGA 25
MGTHRXNG 225 X'
MGTHRXPO_225 |12 (HDMI_TX2_DOP_FPGA 25
MGTHRXP1 225 /2 (HDMLTX2_D1P_FPGA 25
MGTHRXP2 225 |2 (HDMITX2_D2P_FPGA 25
MGTHRXP3 225 -2 To RK3588 HDMI
MGTHTXNO_225 AA4 +/-20% C0201 10V X5R 100nF I H‘ C9604 SHDMI_RX2_DON_FPGA 25
MGTHTXN1_225 W4 +/-20% C0201 10V X5R 100nF ] H‘ C9605 >}1DMLRX27D1N7FPGA 25
MGTHTXN2_225 U4 +/-20% C0201 10V X5R 100nF ] H‘ C9606 >>1DMLRX27D2N7FPGA 25
MGTHTXNS 225 [-B*
MGTHTXPO_225 AA5 _ +/-20% C0201 10V X5R 100nF ] H‘ C9607 >)<DMLRX27DDP7FPGA 25
MGTHTXP1_225 W5 +/-20% C0201 10V X5R 100nF I H‘ C9608 SHDMLRX2_D1P_FPGA 25
MGTHTXP2_225 US__ +/-20% C0201 10V X5R 100nF ] H‘ C9609 >)<DMLRX27D2P7FPGA 25
MGTHTXP3_225
MGTREFCLKON_225 HDMI_TX2_CLKN_FPGA 25
MGTREFCLKOP_225 v (HDMI_TX2_CLKP_FPGA 25 -
MGTREFCLKIN 225 [ 2
MGTREFCLKIP 225 |X
XCAU15P
o
V2 N
[Title
FPGA_XCAU15P_PCIE
s | Document Number Rev
£ | TheiaT1LITE i
Friday, November 22, 2024 - [heet 3T of 54




