I TEXAS Application Note
INSTRUMENTS ZHCAG36- Nov. 2025
£ DS90UB947-Q1 #7F VI 7

I FPD-Link Il %

Violet Lei/Joey Jin

=

DS90UB947-Q1 #& TI H#HEHAIFFA AEC-Q100 AIEMIZEINZE OpenlDI % FPD-Link IIT HifTa8i:
B TZH T REiE MRS R (4 arh s, W IGERS) , HEZEIIGERH OpenlDI L%
AHAT LVDS EUR E S kG, % FPD-Link ITT 320037 imbh 5 mdiie . lod e 2
ATSCIRASE . I EMI. i (Fgm 1080p@60Hz) AL HT. AN F4E10 LA DS90UB947-Q1 N
B, ARG B HAR A S0 S R A B, B Pl SR I & FPD-Link 111
AT S N R4t

B

L A oottt e e e e e e e 2
Y R PR ORORRRRTR 2
2 OPENLDI I .ottt a et e et e et are e reeae e 3

2.1 Bhilfs 3
B R R T I T et e ettt e ee s 4
B L A T ettt ettt e et e et e e e, 4
Be2 BT T THTE oottt 5
BB B T TG ettt e e 10
B.B.L BRI oo 10
3.3 R B T i oo et 14
A R R R T oo, 15
A1 ZERIRTESZIR oo ettt 16
A.0.0 PLL B TE ttoteee ettt ettt ettt ettt ettt ettt 16
B.1.2  FE B ettt e e anes 17
A.2 BBEVHHER .ottt ettt 19
O I o i R 3yl = Ny T = N OO 21
D B e e e re e 22
B B IR oottt e, 22

Figures

Figure 1. DS90UB947-QL ZHRIF ZRZE ..c.oo ettt ettt 3
Figure 2.  DS90UB947-Q1 X FFM OLDIAZHMIRAIITIN . ...ooeeee s 4
Figure 3. DS90UB947-Q1 BB 12C R ...ooveeeeee e 6
Figure 4.  DS90UBOA7-QL HIRETRIBEE ..o, 7
Figure 5.  FPD-Link {8548 DOUT 7E STP X&KL TN IR oo, 8



I3 TExXAS

ZHCAG36 INSTRUMENTS
Figure 6. DS90UBA7-QL AR E B ETIF ..ot e s 8
FIGUIE 7. A A TR oot e et et 9
1O U= T 1= A A0 5 9
1O U= R 1= A A 5RO 10
Figure 10. DS90UB947-Q1 5 DS90UB948-Q1 MIMARI R IR ....cocvoveveeecece e 16
Figure 11, IR PLL BT BB ..ottt ettt ettt eeteeteete et naeneare e 16
Figure 12. E#EHR% % VCO MR R RAIAEBIERKE]. ... 18
Figure 13. DS90UB947-QL iR & EFB T MESLI0 AT R FIEETERE ..o, 19
Figure 14. DS90UBOA7-QL B GE T IRIE R .ovovoeeeeeeeeeeeeeee oottt eens 19
Figure 15. WHREFAREE (PATGEN) BIZRBLEIZ .o 21
1 B

11

AR R . AR mIE RS AR, FRER RS EMMESRIR PR ZH0
BIH, BLILRE AR KBEMG . G EERANHI B ARk, EREREEE L. 28
R R 2 AR R GE LA HUD 4Rk B 46 vy sE AN F o, DS90UB9AT7-Q1 Ao HLT £ i o 23 5
BAF N REER T, SRR S R 5 E R R A O R DA . 8 R gt
NT ARG TIRAERE . R 5. R REN B tedid kT % .

FPD-Link 111 32 1 GEf% @I [/ — 4% 2 7 BX PR B 14 (R AL S0, 35 A s DA RSB 4 X T
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U Figure 1 fli7n, DS90UB947-Q1 #4728 5 DS90UB940-Q1. DS90UB948-Q1
DS90UB926Q-Q1. DS90UB928Q-Q1 Zfif i #slic A H . % H AT 8% LACEMR S 8 12 C R
B, SRR R g gm A . HeAh, 284N B WA $EHIETE  (Bidirectional Control
Channel, /5 £:fii#k BCC) SCRFH T8 S5 & 83 2 (A LLIGEFE 12 C R & 1l {5 . BCC @it mik
AUAEE CRAT8S—ME D MIRARGE LS SIE X FEE (F S8 — BT FREE 2
S

DS90UB947-Q1 4 F X u Wi FPD-Link (Open LD #2111 (i 34F 8 45 LVDS #diilfiiE + 1
ANFBD) F Ay FPD-Link 11 421 SR ATHEAR A & iU B A HI{E 5. RGB MR
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Z 2R LSRR OLDI B4 AT A 25 MHz & 96 MHz (¥ single port), &% 50 MHz % 170 MHz
(RUE%). FPD-Link Il 24T i% % kA 3.36 Gbps (Ffik 875 Mbps), EYLE BN iEE EAEH

RNl IE F KN 2.975 Gbps (F¢fik 875 Mbps).
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,,,,,,,,,,,,,,,,,,

| DS90UX947 | | Deserializer
' | EVM Board | ! Board
| o |

OpenLDI
Generator

= 000 | i |
% % %’ E D Contents of Demo Kit
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Video Processor Board

Figure 1. DS90UB947-Q1 Z# N &%

2 OpenLDI MY

21 BB

Open LVDS Display Interface (OLDD irisC#E/E LVDS #3213 A . LVDS & —F R % I
g s S 20 e S0, DHERAIIFEME R P T RE S 15 LVDS BN 2 N B ik
0. OLDI LA LVDS (ANSI/TIA-EIA-644) {E NV EA L ikt Sidds 5@ % E 100Q %45
FEPT O aE N4, AL IR 3.5 mA, Z4rHIEZ) 350 mV. HEME 5 4 B A Ht
LA RS e ) 51K EMI R o ASCRERKR R BRI F b BiRmES, OLDI 5] N\ DC ~FAraLs]: 7E
B ML R P A R BRI T, A T R RO 2 R B R RN, DAERE
B ARTEAEHL, X LVDS 15 S4n 165 6 A 2083 - LVDS A @it %2015 545
¥ E# Pt EMI ML, 11 OLDI 1) DC P4 i v Wik — P 8 a7 FO B R A7 5 4K B0 o s ek Ak 3
BE71, DUERC 5 & 10 KK BE B ALEE R

DS90UB947-Q1 Wit & 24bit (8bit-RGB) g i, HA 2 FiAFMIBLE 774, 40 Figure 2 fir
N, BRI T SIE AT LA MODE_SEL [1:0] 51l (PIN18\32) Bt 77 7 4% Ox4F [7:6] L& . &F—i
o —AMEE AR (PCLK) . CLK =) LVDS b % 4:3 545 .
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24 bit XU R (OLDI-A)  (SPWG-47)
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/]

24 bit {1 Z E WS (OLDI-AE)  (SPWG-£)
Figure 2. DS90UB947-Q1 X # ) OLDI f£5i4mig =

3  EmiigiEve
3.1 EETE

DS90UB947-Q1 3¢ #F B & B XU ) FPD-Link NI s e RS FE i LU R S800] 22 314 -

B Z BB (Pixel clock-PCLK/MHz)#L % 3 FF 25-96MHz, AU S #F 50-170MHz; &2 82 BoR
ARG G R AR R SR B 5 S . BB AR R R (. 60MHz =6 T /1%
RIFP) o BRI BRI N —ME R R (RGBIYUV & tR2EHE) , BINARIX
(Active) #i¥i; TEFEIX (Blanking) A& A Ja AR D Bk b S92 il I P55 . FPS i,

Pixel Clock = (Hactive + Hblanking) *(Vactive + Vblanking) *FPS

BEBREZ (Line rate/bps) #8357 FF 0.875-3.36Gbps; XU S 7 f= 2.975Gbps/lane; FPD-Link
11 F 3 1 7] J8 3 (forward channel) i 35bit £ g4l ali, & IR AT 28 AL T 2 AR 5 25 1) RGB
g, FP{ES, 12C, GPIO Al 12S &M%, Kt line rate Al PCLK A77E & 52 1 35 fi5% &

Line rate=Pixel Clock*35
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f& 5% (Frequency/Hz) 5% 57 #5 0.4375~1.68GHz; X% ¥ 5 = 1.4875GHz/lane; [y
FPD-LINK 11l X F NRZ(Non Return Zero Code)Zwfid /5 7, R it 15 e 1 B s B~ B e s — it
Hil %, W FPD-Link NI F{5 5 526 5 Bk B MR A7 AE [ 2 1 2 59K R

FPD Frequency=line rate/2

T EREIFES, 4% A 60Hz if, PCLK = 2200*1125*60=148.5MHz; Line rate = 148.5*
35=5.1975 Gbps; FPD #ii% )y 2.59875GHz, DS90UB947-Q1 1] LAZE XUEE A 70 T S HFi% e .

S SHA R Min Typ Max Unit
/KF 4% % Horizontal total data | 2000 | 2200 | 2400
K KFA %1% & Horizontal active 1920
Horizontal Timing data
/KF-Hi#+ Horizontal front porch 16 88 152 DCLK
/KF [R5 58 B Horizontal sync 16 44 128
width
7KF J& ¥ Horizontal back porch 48 148 200
/K- B s & Horizontal blanking 80 280 480
3 B S 474 Vertical total data 1100 | 1125 1150
EHN i B 204731 Vertical active data 1080
Vertical Timing i B ATV Vertical front porch 2 4 10
T 71745 % ¥ Vertical sync width | 2 5 10 H
3 B J5 ¥t Vertical back porch 16 36 50
i E e s & Vertical blanking 20 45 70

Table 1. . 1080p BRFS¥URHI

3.2 WERTHETE

DS90UB947-Q1 H£: s FHun B Fr~, Ai4FJEHE B i 0 815 iH15 2 % DS90UB947-Q1 datasheet
8.1F M, TI EM#RMT EVM AR P itier, Homa s 7REM BRI R 5%,
A EHKRT 12C. MODE_SEL. OLDI. FPD-Link ) DOUT\RIN ()%t & FF 7047

(1) 12C: 12C T Z R THF&& ), MR FEATEE WML, B 7 R — 5 %)
e mfLdm, (Hn] Lodid U)oy W se s mpm s . lEdfEd, R (Master) B 57 Az sy
BifES (SCL) , FHEHlEERFEMER. Nik® (Slave) NIARYEHbE#E S, FE7E 7B
R F R A&IER. Wl Figure 3 72l ;24 84 SerDes 1) 12C 15 S 2k .

AT LMG3427 Z£ TCM PFC F /1 f/H] B8°5/#84#9 ZCD F /718 5



ZHCAG36

I3 TEXAS
INSTRUMENTS

SER DES
¥DD FPD voD
2 Link L
= 1l =
DX e DX §
oSt Camera/
Controller 1 Display/
Other
VoD )
12C 2z 12C 12¢ cosr
Master 1 1 ggf Slave Master el
T (praxy) | [sCL___| ‘ on
Read/Write to Programmed values: Proxy 12C master 126 slave
slave address = VA SlaveAlias register = VA forwards access addrass =Sk

SlavelD register = SA

Figure 3.

IDx

SER
SCL

SDA

to 12C bus

*? Toother

> Devices

DS90UB947-Q1 & 8 12C #¢ i@ %

N T IEMS 12C WE Rl E . EAUKE ML I Ik B MHLEII R (ACK) . an s 2k B AL
BoIER SRR W &IE K SDA BZRIRAN MK HL PR A IANACK) E#s k. Witfsthht 528 4F 1 28 2F
HHEASUGHD . B2l il SDA fi ks TR EUE A (NACK) 28 4F . 947 1) 12C v L@ E R4
HPHZ % & H bl (PIN4A7\48) |, 1% 3-1 ffizs.

# U;?Lﬁm IDER‘." VR RESSLIISGTGCI}ERSR'EIDkQ RES;EEEI;I%SLEDm 7-BIT ADDRESS B-BIT ADDRESS
(1% tol) (1% tol)
1 0 0 Any value less than 40.2 Ox0C 0x18
100
2 0.212 0.381 133 357 0x0E 0x1C
3 0.327 0.589 147 715 0x10 0x20
4 0.442 0.795 115 5909 Ox12 0x24
5 0.557 1.002 908 115 Ox14 0x28
6 0.673 1.212 66.5 137 Ox16 0x2C
7 0.789 1421 215 BO.G Ox18 0x30
8 1 18 Any value less than OPEN 0x1A 0x34
100
Table 2.  HATEE PN 12C Hikk

(2) MODE_SEL: 947 [\l & F E2 29 | OLDI £ 11 P K FPD-Link 4k 45 8 B4 16 4% ;
A PLiEE MODE_SEL[O:1)%5 A\ 518 (PIN18\PIN32) () _b-Fr Hi BELR T Far i, oL BEL A #24 Fic B 3 5o i
A Ear (Ox4F[6:7)\0xC2[5]\Ox5B[7]) K& . T4 Figure 4 ) R3\R4\R5\R6 [k t%, HEE

BVIEZ S

MODE SEL | 1&t

= OpenLDI 0 B4 % OLDI #:0

% Ry 1 X% 2 OLDI #1

THHER |0 | XMEHIBR(Z% datasheet7.3.14)
% R Serializer 1 TS il
= OpenLDIBit [0 | OpenLDlI bit B (41 2.1 fiik)
Mapping 1 | SPWG bit et
h L 25 0 | STP W&
1 | COAX [Alk#hZk

&/ DS90UBY47-QL #47 IVI B FPD-Link Il _£4%
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Figure 4. DS90UB947-Q1 KR E
RATIO TARGET Vry SUGGESTED
SUGGESTED
= Vre/VoD18 (v) RESISTOR PULL- ggf",ﬁﬁ“kf]”"i; OLDI_DUAL REPEATER
UP R3 kO {1% tol) :
ol)
1 0 0 QOPEN Any value less than 0 0
100

2 0213 0.383 115 309 0 1
5 0.560 1.008 825 105 1 0
6 0.676 1216 51.1 107 1 1

Table 3. FECE# MODE_SELO

RATIO TARGET Vgg SUGGESTED COAX
VesVoo1s (V) SUGGESTED = | o gisTOR PULL-
# RESISTOR PULL- | poun'cetto (19 MAPSEL
UP R5 KQ (1% tol)
tol)
1 0 0 OPEN Any value less than 0 0
100
2 0.213 0.383 115 309 0 0
3 0.328 0.591 107 523 0 1
4 0.444 D.799 113 90.9 i 1
5 0.560 1.008 825 105 1 0
6 0.676 1.216 51.1 107 1 0
7 0.792 1.425 30.9 118 1 1
8 1 1.8 Any value less than OPEN 1 1
100
Table 4. FECEM MODE_SEL1

(3) OLDI/FPD-Link Ill:

RGBT N G EVNE R G SEMTE, 4% OpenLDI & S # LA

FPD-Link Il {55810, LVDS A AFENFF & TIAEIA-644-A FréE & OpenlLDI #HoCHiyE: &
BRHZESL, BRsimis s TH. Myt SKAME. Fatse B it =25

M, DD s, Bt MHAME SN AT 2k, LA s, TIEUURYE 947 &
FLC R R SR BOE TSR, IRE OpenLDl #i ASE LS. DSI0UBA7-Q1 5 Hifit % it
HSE N R G AR, HZ Al ) FPD-Link B8 S A4 TI R ESRIEE Y, DA E & imiE B
JENE P Bl % 5

T AMBEE B AE 947-SNLSA54A [I3A% Frht STP MU £k frie 2 N 77 2, %1% 940/948 1) C1-
C4 #EFF M 0.033uF HLZE, LA APSHR, AGHATBIEWT, 7S 940/948 N AR, TI

AR WAL 0.033uF B 0.1uF SRR & AR R M =, SRR

Figure 5.

4

DOUTO+ |
DOUTO- |

DOUT1+
DOUTI-

Y

FB1,FB5: DCR<=0.30hm,; Z=1Kohm@ 100MHz
FB2-FB4: DCR<=25m0Qhm; Z=1200hm@ 100MHz

PATE=N

He

C1-C4 = 0.1uF (50 WV; 0402) with DS90UH926/928

= 0.033pF or_ 0.1uF (50 WV; 0402) with
DS90UH940/948
R1 and R2 (see IDx Resistor Values Table)

FPD-Link 111

R3 + R6 (see MODE_SEL Resistor Values Table)

VDDI2C = Pull up voltage of 12C bus. Refer to I2CSEL
pin description for 1.8V or 3.3V operation.

W LMG3427 Z£ TCM PFC F /1 fH] B85 5/#84#9 ZCD F /78 7
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Figure 5. FPD-Link {554k DOUT & STP W&k T HIHERE 2544

(4) FHmFE: iE™% BN Figure 6 i) _E I FE it DSO0UX947-Q1, 2S48 A fdas il 2%
(MCU) K$im PDB (HEHSPFAERD 5%, MHERH RC JEH ML, LIHHLRIE HIRFEE 2 5 Re%
IEHf R i = PDB 5] i

VDDIO

to
VDD18 / //
7
tr

GND
t

Y
A
h

»I
«+

VDD11

o P /
ty VDD33

PDB" Vrpp_HicH N

VpoB_Low \

GND P _

ts

1t is recommended to assert PDB (active High) with a microcontroller rather than an RC filter network to help ensure
proper sequencing of PDB pin after settling of power supplies.

\

3
Y

Y

Figure 6. DS90UB947-Q1 #5#_E i 5

RTVIRIS . 947 Al LUR =Ml £, iR WEF ¥ OpenLDI KB5S 585 5 [ 2
Bik:

hFE—: OLDIE SR e 5 HEHim 947 [ PDB; JF7E t3 MIIEN 5 % 947 #HATHIMG AL &

8 ATATERT DS90UB947-Q1 #4F IVI B4 FPD-Link 1| £%
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VDDx

t

PDB

4>%t547

nonAnnnnnnnaannnnn
OLD'[H,[Z) ‘ +]_g();.$\clo_c:(_
;U JUUUUUUUULDUUuuuuy

t
< »

947 Init A 947 Init B

12C Local

/I N/ \7/
DOUTO/M Valid Data
N/ N/ N

Figure 7. ®IMRALES P FE—

HERE . WS OLDI B804 Zi7E 947 [1) PDB v &2 Ja A G, B4 TI &AE OLDI i h
FBHR R NFE 2 5 AT PDB £ 47, QW Figure 8; JF7E t4 Z J53AT 3.3 ACH5 HLAY initAlinitB.

VDDx

PDB

—

- 54—
J'I-I_I-I'II'I_"-I'I- J’lnn"nnnnnnnnnnnnn"nr:—]
oLDIM@ OLDI clock
£ +/-0.5% variation
i|.| juuuuuuuuuuuguuouu

ts

>
<%

947 Init A 947 Init B

12C Local

SR 06000060008 0.00:0/0/8:3

Figure 8. #IIRILES FiEFE—

B = B TE OLDI I8l A4 H RIS T initA, 2 J5 ik OLDI % Hi A8 g B p B v,
L TCT AN PDB B4z, {EHi{R OLDI I8hfa e < J5HAT initB B v], 157 eFuse {& L7
initB, J<F eFuse FIHLIKHRNIEELR TI S HIBN, — BOA N A AR = 95 2 J5 B B # A

N eFuse it Fro

AT LMG3427 Z£ TCM PFC F /1 fH] B855/#84#9 ZCD F /718 9
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VDDx
t
PDB
t3 :
: noonnonnoonnannannn
ol ML e ik
uyuuuuuuuuuyuuuuuuy
4’ ts" —
947 Init A 947 Init B
12C Local
0000/0/00.0.00:0:0:01010:2-010k
DOUTO0/M Valid Data
IAWAWAWAWAWA
Figure 9. ¥4I FFiEHE=
Symbol | Description Test Conditions Min | Typ | Max | Units
tr0 | VDDIO, VDD18 Rise time | These time constants are specified | g2 15 | ms
— for rise time of power supply
tr1 VDD11 Rise time voltage ramp (10% - 90%) — 15 ms
Power supplies may be ramped
t1 VDD11 Delay time simultaneously. If sequenced, 0 ms
VDD18/\VDDIO ramps-up first
2 PDB delay time PDB _should be released after all 0 ms
supplies are stable
Starting from PDB high, the local
t3 I12C Ready time I12C access is available after this 2 ms
time
ta Hard Reset time PDB negatllve pulse width required 5 ms
for the device reset
oLDI Clock Stable to Hard
t5* (PDB) Reset or PLL oLDI Clock must be within 0.5% of 1
Reset (947 Init B) delay the target frequency and stable Ks
time
PDB to GPIO delay time Keep GPIOs low or high until after 0 ms
t6 PDB release

Table 5.

3.3 MHEHHTE

3.3.1 BEAE

DS90Ux947-Q1 BIALiIE S E U T, 7wl 947 55 948 7+ Dual FPD-Link STP,
1920x1080@60Hz 1= T I EC EAAS; Hrh 5 7 Errata {05, %0 AP EL initA 1 initB;

10

IR R

&/ DS90UBY47-QL #47 IVI B FPD-Link Il _£4%



I3 TeExas
INSTRUMENTS ZHCAG36

init A P EEYEIE T AV mute F57%, XZFEA7EH FPD-LINK N #8f-A&5m A s s, 78
Blanking #[i], 1% SOC Bhb i Hi Rk e #% AR (W1 0x666666 ) , HtA il fEs FEL
SerDes # %t N AV Mute 15:X; 7E AV Mute #z0U T, SerDes 2 [8][] 12C i#15, GPIO #EfLT)
REERA AR, (HRM S 2R A MR L, HA PCLK B4 L AT RIS ES WL, Br
PLSER &AW, (HRE S IIREIE R ; 18id 0x5B[5] = 0 Al ffj 1k 947 #f+# A\ AV Mute
.

initB 77 = B IR EEAMEARAY, BB pollstate BAES ) 947 HPIRASHL, HfRILEREFIRSZ
Ja, T B BPRISIECE, BENEsh RGN, SNSRI AR (SoC MR EfE By B 3 i HoAth
FRIRZR) DU 947 RS RN B0 RIRE . R ELIRE, SoC/IMCU ¥ Xt 947 f¥] PLL page
A ENAFPE, ES% initB HiER; IEMACESE 947 [ errata 2 )5, THEFIHEN
OLDI PLL #ift (Errata #3) .

THTEBARMTXT 947 s O R £f 25 34T B AR A IR PRIX ST E, D iR i DR SRR AL
JEHEBCE A I errata AS;  HIESAM TG PLL R AL H < SBUWSRBT (AKX
) 5 SR LB AT errata K T 804 AT 45/ R 2 8E B VUE 1N [R] 1 038 6.6ms.

HHHHHHHHHHH AR A

# DS90UB947-Q1 Init Code Example v1.1 2024

# 947->948, Dual FPD-Link STP, 1920x1080@60Hz
HHHHHHHHHHH AR A

import time
import sys

# System dependant variables - adjust according to system

UB947 = 0x18 #947 12C Address

UB948 = 0x68 # Remote 948 Address

StartAmbTemp =25 # Example temperature measured by local sensor on PCB (Ambient temp around 947). In real system this should be read back
from temp sensor during initialization

Hres = 1920 # Expected horizontal active resolution

Vres = 1080 # Expected vertical active resolution

def pollstate():
count=0
board.Writel2C(UB947,0x23,0x80)
board.Writel2C(UB947,0x24,0x80)
mask = int('11111',2)
state = board.Readl2C(UB947,0x24,1)
while (state & mask) 1= 27: #27 =5'h11011
time.sleep(0.01) #10ms delay
state = board.Readl2C(UB947,0x24,1)
count = count +1
if count == 10:
print "Error: Serializer is not in Normal state"
return(1)

board.Writel2C(UB947,0x23,0x0)
board.Writel2C(UB947,0x24,0x0)
def initsequence():

board.Writel2C(UB947,0x03,0xDA) # Set 12C passthrough

linked =0

retry =0

mask = int('10000000',2)
while linked == 0:

STS = board.Readl2C(UB947,0x5A,1)
if ((STS & mask) !=0):

AT LMG3427 £ TCM PFC /1 #5/5]HE 25 5/#8H9 ZCD B/ /& 11
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linked = 1
print "Deserializer Detected"
else:

time.sleep(0.1)

retry = retry + 1

if retry == 10:
print "Error: No Deserializer Detected"
return()

board.Writel2C(UB948,0x4A,0x01) # Disable OLDI outputs on 948 to prevent screen glitches from appearing during the init process
#i#H#H Init A Sequence

# Errata #5 and 6
board.Writel2C(UB947,0x5B,0x03) # Force dual FPD-Link, disable reset on PLL frequency change

# Errata #10
board.Writel2C(UB947,0x16,0x02) # Adjust BCC watchdog timer to minimum

# Errata #11
board.Writel2C(UB947,0x04,0x90) # Prevent AVMUTE for non-HDCP systems

state_error = pollstate() # Poll 947 state machine prior to applying init B errata

if state_error == 1:
return()

it Init B Sequence

# # Errata #2 (only for older non-eFuse devices)

# board.Writel2C(UB947,0x40,0x10)  #//set Page to oLDI PLL registers
# board.Writel2C(UB947,0x41,0x4A)

# board.Writel2C(UB947,0x42,0x3F)

# board.Writel2C(UB947,0x41,0x4B)

#if StartAmbTemp < 10:  #//based on temperature reading from external sensor:
# board.Writel2C(UB947,0x42,0x88)

# else:

# board.Writel2C(UB947,0x42,0x89)

# board.Writel2C(UB947,0x41,0x49) #Reset oLDI PLL

# board.Writel2C(UB947,0x42,0x10)

# board.Writel2C(UB947,0x42,0x00)

# board.Writel2C(UB947,0x40,0x14) #set Page to FPD PLL registers
# board.Writel2C(UB947,0x41,0x4A)

# board.Writel2C(UB947,0x42,0x3F)

# board.Writel2C(UB947,0x41,0x4B)

# if StartAmbTemp < 10:

# board.Writel2C(UB947,0x42,0x88)

# else:

# board.Writel2C(UB947,0x42,0x89)

# board.Writel2C(UB947,0x41,0x49) #Reset oLDI PLL

# board.Writel2C(UB947,0x42,0x10)

# board.Writel2C(UB947,0x42,0x00)

# Errata #3

board.Writel2C(UB947,0x40,0x10)
board.Writel2C(UB947,0x41,0x49)
board.Writel2C(UB947,0x42,0x16)
board.Writel2C(UB947,0x41,0x47)
board.Writel2C(UB947,0x42,0x20)
board.Writel2C(UB947,0x42,0xA0)
board.Writel2C(UB947,0x42,0x20)
board.Writel2C(UB947,0x42,0x00)
board.Writel2C(UB947,0x41,0x49)
board.Writel2C(UB947,0x42,0x00)

time.sleep(0.01)
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#itHH# Timing Confirmation

retry =0
Hconfirm =0
Vconfirm =0
while (retry < 3):

board.Writel2C(UB948,0x68,0x08) # Enable PATGEN BIST
time.sleep(0.1) # Critical time delay - do not adjust to a shorter value
board.Writel2C(UB948,0x68,0x19) # H active High monitor
Hhigh = board.Read12C(UB948, 0x69, 1)
board.Writel2C(UB948,0x68,0x09) # H active Low monitor
Hlow = board.Readl2C(UB948, 0x69, 1)
board.Writel2C(UB948,0x68,0x39) # V active High monitor
Vhigh = board.Readl2C(UB948, 0x69, 1)
board.Writel2C(UB948,0x68,0x29) # V active Low monitor
Vlow = board.Readl2C(UB948, 0x69, 1)
board.Writel2C(UB948,0x68,0x00) # Disable PATGEN BIST

mask = int('00111111',2)

hlowmask = Hlow & mask
hhighmask = Hhigh & mask
vlowmask = Vlow & mask
vhighmask = Vhigh & mask

hhighmask = hhighmask << 6
vhighmask = vhighmask << 6

Hactive = hhighmask | hlowmask
Vactive = vhighmask | vlowmask

if Hactive != Hres:
retry =retry +1
board.Writel2C(UB947,0x40,0x10) # Reset OLDI PLL
board.Writel2C(UB947,0x41,0x49)
board.Writel2C(UB947,0x42,0x16)
board.Writel2C(UB947,0x41,0x47)
board.Writel2C(UB947,0x42,0x20)
board.Writel2C(UB947,0x42,0xA0)
board.Writel2C(UB947,0x42,0x20)
board.Writel2C(UB947,0x42,0x00)
board.Writel2C(UB947,0x41,0x49)
board.Writel2C(UB947,0x42,0x00)
time.sleep(0.1)

else:
Hconfirm =1

if Vactive = Vres:
retry =retry +1
board.Writel2C(UB947,0x40,0x10) # Reset OLDI PLL
board.Writel2C(UB947,0x41,0x49)
board.Writel2C(UB947,0x42,0x16)
board.Writel2C(UB947,0x41,0x47)
board.Writel2C(UB947,0x42,0x20)
board.Writel2C(UB947,0x42,0xA0)
board.Writel2C(UB947,0x42,0x20)
board.Writel2C(UB947,0x42,0x00)
board.Writel2C(UB947,0x41,0x49)
board.Writel2C(UB947,0x42,0x00)
time.sleep(0.1)

else:
Veonfirm =1

if (Hconfirm == 1) and (Vconfirm == 1):
break

if (retry > 2):
print "Error: Timing confirmation failed. Double check expected video resolution and OLDI video input"

return()
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else:

initsequence()

print "Initialization Complete"
board.Writel2C(UB948,0x01,0x01) # Digital reset to restart AEQ
time.sleep(0.1) # Allow time for 948 to relock
board.Writel2C(UB948,0x4A,0x00) # Enable OLDI outputs on 948

3.3.2 KBHFF#
947 n] LLIE L F U1 7 A7 25 0x40\0x41\0x42 Wb (Bl 2 A7 28 J T L ARRD Hh 1 S B 2 A7 2 4D 78 filk

B

Table 6.

OLDI PLL Analog [ %7728

ADDRESS

REGISTER NAME

| 0 [=T0)

TYPE

DEFAULT

DESCRIPTION

0x49

olLDI_PLL_STATE_MC_CTL

T

o

RESERVED

R

0

Resened

4 |OLDI_STATE_MC_RESET

RW

Enable oLDI PLL reset state:
0 : Disable state machine reset (normal operation)
1: Enable state machine reset

3

=]

OLDI_STATE_MC_CTLS

RW

0000 = RESET

0001 = INITIAL_VCO_SETTLING
0010 = SELECT_DIVIDER_PPM
0011 = FREQ_DAC_TIMER

0100 = FREQ_DAC_PPM

0101 = FREQ_DAC_SELECT

0110 = PFD_CLOSE_LOOP_TIMER
0111 = MONITOR_FREQ_LOCK
1000 = CHECK_FREQ_LOCK

1001 = FREQ_LOCK_TIMER

OxdA

oLDI_PLL_PPM_COUNTER

T

=]

'OLDI_PPM_CNTER_DPTH

RW

oLDI PLL reference clock to feedback clock frequency skew paris-per-million

{PPM) counter depth
00: 8-bit counters
01: 9-bit counters
03:10-hit counters
07:11-bit counters
OF-12-bit counters
1F:13-bit counters
3F 14-bit counters
TF:15-bit counters
FF:16-bit coutners

0x48

oLDI_PLL_SETTING

7 |RESERVED

RW

6:

=

RESERVED

RW

3

=]

oLDLINIT_LOOP_FLTR_VLTG

RW

0xA

oLDI PLL loop filter initial charge woltage setting
0:0.244
0.325
0.407
0.4a38
0.569
0.651
0.732
0813
0.895
0.976
1.057
1.139
122
1.301
1383

OOmEP LoD mEWLN

om

~1.464

14
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Table 7. FPD PLL Analog [Ej#: 5175
ADDRESS REGISTER NAME BIT JFIELD TYPE DEFAULT DESCRIPTION

FPD_PLL_STATE MC_CTL

7:5 |JRESERVED R 0 Resenved

Enable FPD PLL reset state

0 : Disable state machine reset (normal operation)
4 J|FPD_STATE_MC RESET RW 0 1 - Enable state machine reset

3:0 JRESERVED RW 0 Always write '0000b' to this field

Ox4A

FPD_PLL_PPM_COUNTER

FPD PLL reference clock to feedback clock frequency skew parts-per-million
(PPM) counter depth
00: 8-bit counters
01: 9-bit counters
03:10-bit counters
07:11-bit counters
0F:12-bit counters
1F:13-bit counters
3F 14-bit counters
7F:15-bit counters
7:0 |FPD_PPM_CNTER_DPTH RW 7 FF-16-bit coutners

0x4B

FPD_PLL_SETTING

7 JRESERVED RW 1

6:4 JRESERVED RW 0

FPD PLL loop filter initial charge woltage setting
0: 0.244
1:0.325

2: 0.407
3 0.488
4: 0569
5 0.651
6:0.732
70813
3. 0.895
9: 0.976
A 1.057
B: 1.139
c:122

D: 1.301
E: 1383
FPD_INIT LOOP_FLTR VLTG RW XA F: 1.464

3!

o

R AR EE

11 Figure 10 #& i1— %} DS90UB947-Q1 5 DS90UB948-Q1 #H B i A 37 Fi 47 55, Sl I Ak
LS B WoRum i mar 5E . (R EMI ARAUE RS . R ARREZS (SoC\MCU) (1% R H #47& OLDI
PERI AT ZE 05 5. T2 DS90UB947-Q1 ¥ A\ 1) OLDI A5 5 il i ayid 72 015 5 B %
(FPD-Link D #A7T B AT B ffar e o {5 5 i@t [l 48 COAX B STP W&t
DS90UB948-Q1 fiti %, SEmmB A i@ s, A fed, B 7 MMEEE SN, RIS T 1P
C 1 SPI #ZHl{E 5, fSBIN#RIEE (BCC) AW TiEdliE s, BUd s T3dEm
DS90UB948-Q1 fif i # ks ik iy OLDI e R 47 A% =0 it SHA—8, 8Ny
HymmiE, v EBERKS) LVDS £ 1SR RS 5 — AN ER AR, 12C T340 E 5k
SN GPIO/SPI Al ¥k il A HEE, R &EET. B0, FPEEAE. AR S
AL (0 1.8V, 1.2V, 3.3V £) , DILE REHIFE S HEMET R,

AR XS AR Ge i i A n] S B Y e LR AT VRGN A 5
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Applications Diagram

VDDIO VDDIO

. 1.8V 18V 14V 12V 33V 1.8V or 3.3V FPD-Link
FPD-Link T T FPD-Link Il TT T (OpenLDl)
(OpenLDI) 2 Janes @3Gbps / per
Lane
e CLK+- ==p]
f— . —
s CLIC DOUTY+ ] | — R
| — R | DOUTO- el I L
= —
i P -
D0UT e o = v =}| LVDS
— — Displa:
Graphics — 0 = DOUTS . frmme ] 5t- —J— < 1uagpsyo
Processor — N DSQSUU_B|9_47'Q1 DS90UB948-Q1 —— or Graphic
erializer il —cur+- =] Processor
= os. =] Deserializer .
— 0. =3 [
= 05 =3
— |t 120 12C <]
oo I} | 1D 1D s— —— A — <
— 07+ =} D_GPIO D_GPIO
G N e = 07

Figure 10. DS90UB947-Q1 5 DS90UB948-Q1 K # 7 5 F 375t

4.1 EFHEETH

4.1.1 PLL #

PLL &P it s wipL i) SEEUR FAR A 81 e R FE M, 40 Figure 11, A% Co A -G 35 AR A7 A4S I
. RV A R IED S (VCO) FImEIE . VCO 154 PLL FIZ-O 24, @i+ i H
R AR, SCUHE S RS )

AL EEIES (Phase Detector, PD) LW AZSE G S (WZSFEEP) 5 VCO fir {55 2 A #AH
fiZe. WRMEAAANZE, MAANESSHE — MR EGS . HEIEHSs (Loop Filter, LPF)
XEAROL RSN 2 4 R Z (S T 3T g AR, A— Al EE (Veont) , FT1R% VCO 140
F, EERG 4 (VCO) WA s A sl s (Veont) HiE. 43| s A0,
VCO i AR A N AR . S mlEg: VCO K% 5 5@ % B R counter/N counter (4
s, B AT H S R IR L, AR VCO Fa AR E RIS . ARBIFAAL
R as, R — NAM RS B AR VCO IR, f5Hi(E S 5MASEE 5 KA AT
RORFF—H.

R Counter Phase Detector | ——————— 1
0 | Z I Bout
1/R in . 8 l I J_ (S)_L @ ou
Ref Osc | Ko Ko |
A | fveo |
] s :
|
LG_(S_) __________ |
:_ N Counter |
|
|
—{ 1N !
| |
1H(s) |
a

Figure 11. 9iAH3f PLL BtitHB&
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412 BERE

MBS AR ) 60° C 8L EEF, FEABUER (PLL) FREEIRG % (VCO) M
FHWARMER K TS . BT ZRER, RGERATREHIEUE R E SN R . AT R
XA, H 2019 4F 5 e, TR HlIE A NE RGN T8 E IE DA DR B IC T 51 & 1)
@, H 2019 £ 5 H CEMAME =95) k2 JaEr=astt, T XA LN R8I %
(initB) , BP ATk 2% F M i B C A YERE (et 1 Re

SEHEHY initB AR 7E 3.3 1t A IARRS, AR HE AT AR A AR R AT 141 ) 3
board.Writel2C(UB947,0x40,0x14)
board.Writel2C(UB947,0x41,0x4B)
if ambient temp < 10°C
board.Writel2C(UB947,0x42,0x88)
else
board.Writel2C(UB947,0x42,0x89)

ERBARA AT R SR B BN, MR E SRR VEE Y -20° C £ 80° C IFIEH
THE: EHREEAME T, MR 80° CME 25° C MIRMASMGEIE . #7 HTE S Bh & 1F F sk
IS B TR e N AR R 1B AT, WM N R B AD
oard.Writel2C(UB947,0x40,0x14)
board.Writel2C(UB947,0x41,0x4B)
if ambient temp < 10°C
board.Writel2C(UB947,0x42,0x88)
if 10°C < ambient temp is < 60°C
board.Writel2C(UB947,0x42,0x89)
if ambient temp is > 60°C
board.Writel2C(UB947,0x42,0x8A)

AR A, I T A AT A Ox40 IR R AF A H 3%, Wi R 74 Ox4B W B R AN )
i) VCO il AR R A B3R () K, 4R 0x4B WIUEE S ANANE,  MIATEE ) R
HEA AR, W TEE A, B, C A, & Ox4B = Ox8A, MIFIEEH K A B, VCO EFE T
VCOX. TSR B R, VCO IR IREF &, MEKEEEET, &Y
FE ST (EWRE VCOX M k4 i 200K i 8 TR (A 4k th) 5 (HEABIEERRFFAAE,
NT REFFBUE XN EEIR, 4RSS, BUHIM BRI S B AT E R R )T D, R
FRE AR e . IR PRRE 2 TR . M T (BEE BRI Bl —eJul, VCOx R
ELA A YRR (A\C ) , VCOx LRI B A RGeS, Mg RBIRER T —
VCOx+1 Hahiiwe, HaHIETSR H Ox4B 17547 2% W B 1R E o

fE Errata /7, N7 REMEE BB &R ALY, ASHBUNE . KIRSOFSE, TG
LI VCO R iR IER /N — i, DU ARE R VCO f 28 1) & & 25 AR ARETE-40~105°C
A2 3 CDR VCO FREKJ 4
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| 0x80 [ 0x81 | 0x82 | 0x83 | 0x84 | 0x85 | 0x86 | 0x87 [ 0x88 | 0x89 | 0x8A | 0x8B [ 0x8C | 0x8D | 0x8E | 0x8F |
©a VCO¥IGHEEXIE =i

Initial Control Voltage

U VCO1 VCo2 === pmm-m-- - VCON
1.4v—

=,
ol S

f

Figure 12. JE#IR% 2% VCO I E th £k w44 & K X 8]

Frem@ncy (GHz)

THVEEIER SNLS454A 17 TCHLL A1 TCHL2 B BHHRAEBF S8R SCRMN I R “--- A5
&R % ambient temperature is failling-+-” MANE “--- HREEE BT o B REE T —
MR RGP EIE.  BIE SR SCARIT N R TR

TeLHt temperature is rising under the following condition: Ts 80 °C

Allowable ending ambient temperature for continuous PLL lock when ambient

—40°C < starting ambient temperature (Tg) < 0°C. ("

TeLHe temperature is rising under the following condition: Ts 105 °C

Allowable ending ambient temperature for continuous PLL lock when ambient

0°C < starting ambient temperature (Ts) < 105°C.(")

TeHL1 temperature is falling under the following condition: 25 Ts °C

Allowable ending ambient temperature for continuous PLL lock when ambient

45°C < starting ambient temperature (Ts) € 105°C.(1)

TeHL2 temperature is falling under the following condition: Tg - 20 Ts °C

Allowable ending ambient temperature for continuous PLL lock when ambient

—20°C < starting ambient temperature (Tg) < 45°C. M

Table 8. DS90UB947-Ql iR EMEH B IEHE (FEFM 6.3)

1 Figure 13 fiizn, VCO WA ERS (R I A8 T A MR8 LOCK 2% (PLL

unlock) , FEMTREIEEA RG BRI 5 BoR i E, —MERZ NN, EIUEEshalde %5
WG, EIRTXFEN, REUEH T EDEL AR E S AN FR FEE R A2 A i PLL B
Rl 947 & LT 2450 T PLL BB RFRESLBUE MM KM (Ts) o MR R B
(-40° C < Ts<0° C) FiH LFAN, PLL gefAFrEieiRE, HEEmSEE 80° C. iR EL
FrERB (0° C < Ts < 105° C) yulEM, JHELFES PLL i —HE{RFFBE, HF 105° C,
MR VSR (45° C < Ts<105° C) , fERFRIREF, BRI EZAREIRE AN 25° C.
R AJEEGL R, PLL X PR BN U, JEHAE BB RHAIK A 4E 51 KIS EURFE T, 2nik
EPN IR, MUIREES) (20° C<Ts<45° C) , nJRZMIMERIRE N&E 20° C. KN
— SR ZERbR, BWRE KGR L WRERRE N 20° C, MAR4sxHE EH .
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-40°C

Figure 13. DS90UB947-Q1 & bF+ BT FESL5 v 2 iR Y

4.2 RGEFIER

iH LI SerDes [ AR 2 MR G A 2 FEAUIUR < 8RB 40 Figure 14 31 HORAE SR H B DL T

R AR R IR

A MEER RN AL |
HRTHIRE A LB
I EEHEEK
FONE A !
SRS SHIEILE i Asourceig
| OLDIETaE
i\ :
FETHEHINE HaiAerrata
I A IER AN FE
EIAMODE/IDx '
PIN fc 2 FIABCXI R ERES
| AILOCKIRZS

Figure 14. DS90UB947-Q1 A4 R RIEE

FE A R TP AT DS TR AEA DS90UB947-Q1 EVM GREAi ) #E475F LLilli; {8/ ALP
A AT Ak B A7 A e B IR A
| R |

AR |
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ZHCAG36 INSTRUMENTS
(1) NSRS 1. VDD 5 5| BEDA T A2 AR B g A IR b A
PRI 2 i e Bk By A R R RS b R Haup;

2. FLYEAUME RS L M T

6 FZR;
3. FLIR IS5 F A A
&

4. TorE e R L o

. HEFEAE T OCHYE+LDO A5,

RT3

. N3 TVS ERiERE .

(2) WNBELFAT
LR BT R S

THEREEDOR

PS5 ACRCE

1. OpenLDI #1: CLK*,
DO+ ~ D7+, HXfFHILAD
100Q E5 Pt

2. FPD-Link & 4744
DOUTO+. DOUT1+, %
PESHIKCE . B, Zo%t
P

. ZEOPAE LR ZE < 100mil;
. ZEOyELIAEE 3W JE I ()]

B = 3X ) ;

. fERBESSN S R I AL

YA
.

(3) Wik
RATHEE TR i
it

1. MODE. IDx 5|4 =/ Hik
772

2. HESMMNL (PDN) ;

3. 12C HihtfdE . REM_INTB
P 1B

4. GPIO Diie EH S5 E .

. XHE DS90UB947-Q1 #¥s T/t

A EVM J5 3 BB T 0

. A TIHE4ER) ALP (Analog

LaunchPad) #ff T B A28+
ID. RRAS FIACE 748

(4) #ik MODE
1 1Dx PIN fit & /&
HULH R4t

1. MODE[2:0] & A A
¥z (OpenLDI/TTL) . i
E# (single/dual) . fif

Py

3

ID;< PLE W4 12C Mtk

- R AR B e A b

P/ LB A A B

. JFHUEEI 12C SLEEC B A

& WAERL

W OLDI 155
FasE

1. OpenLDI A% (n
74.25MHz) 2 51EE

2. EHESIEE. MR, 4
S

LA IR :

1. GPU %t BRIAATE
OLDI;

2.
3. WREERKSHETRLE
BE B IE AL .
(5) Wl LHE | % 3.2 LHFFER RV A B AR A T AR
7 A 75 i A R FEIH X e E e T LR
. R SRS RN E
B N A IR S HL

(6) ik source | KyFEZH: . f H EER P ARl CLK £ 1

DO+

- A5 P AR P R 15 5

i
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2. ELHRSEAHAEE. B
P FEM.
il errata &5 %# 3.3 1 4.1.2 8 S A R AT A RS I B
iff B FH
N 5 i HR AR O 1. LOCK 5| fERIG G F. | LOCK J%8i L A«
R (LOCK) =F 1. DOUT ZE/NE 5 RIEHEBUR I
2. JE A OXLE[O] 2. fEH AT HT 1R MODE;
(LOCK RZASHL) Hi; 3. PLL R#iw, WEHINER.
3. 12C Wl fE RN FERS IR
SE

4.3 AERNRE R PATGEN

M E R E K #s (Pattern Generator-PATGEN) S MG 8, HiRARGHTFB. 70 NI
AR 205 N R P AR

TEANE PR, BIRRAERSETHAE S DE (Data Enable) 5 VS (Vertical Sync)
55 BRI S AT AR S5 R . 47 VS SRR IR R B A PE S, SR EE gk
TG e (B DE = 0 B BIED , FFHIBH 2 A YA AT KRB A, AT HERT H
HHRRIX (Vertical Blanking) (i 5. 75 EBET P ar, SR AR B Hn 4% 1) 27 A7 2% TR Tl 1
MARSHOIAT EG IS P A . Ak, BRI P A T I 48 s AT N B0k Bl . 947 22 LT

M 20 Figure 15 fis.

Checkerboard pattern

1 --

Full screen primary color patterns

Horizontal gray shade patterns

.Z
T ]
- Vertical color bars pattern

Full screen programmable color

Figure 15. JRAE FER#E (PATGEN) HLHBER

FERAGE LM PCLK 2% 1 A fil%i i 1920x1080@60Hz HIMIR K% ; WF B RS
BUEFEA RS HN B, 16 EE AR RAE SO B A7 4% o

Import UB947=0x18

board.Writel2C(UB947,0x66,0x07) # enable PGAFS1

board.Writel2C(UB947,0x67,0x80) # Active Horizontal Width.

board.Writel2C(UB947,0x66,0x08) # enable PGAFS2

board.Writel2C(UB947,0x67,0x87) # Active Vertical and Horizontal Widths

board.Writel2C(UB947,0x66,0x09) # enable PGAFS3

board.Writel2C(UB947,0x67,0x43) # Active Vertical Width
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5

board.Writel2C(UB947,0x66,0x04) # enable PGTFS1
board.Writel2C(UB947,0x67,0x98) # Total Horizontal Width
board.Writel2C(UB947,0x66,0x05) # enable PGTFS2
board.Writel2C(UB947,0x67,0x58) # Total Vertical and Horizontal Widths
board.Writel2C(UB947,0x66,0x06) # enable PGAFS3
board.Writel2C(UB947,0x67,0x46) # Total Vertical Width
board.Writel2C(UB947,0x66,0x0C) # enable PGHBP
board.Writel2C(UB947,0x67,0x94) # Horizontal Back Porch Width
board.Writel2C(UB947,0x66,0x0D) # enable PGVBP
board.Writel2C(UB947,0x67,0x24) # Vertical Back Porch Width
board.Writel2C(UB947,0x66,0x0A) # enable PGHSW
board.Writel2C(UB947,0x67,0x2C) # Horizontal Sync Width
board.Writel2C(UB947,0x66,0x0B) # enable PGVSW
board.Writel2C(UB947,0x67,0x05) # Vertical Sync Width
board.Writel2C(UB947,0x66,0x0E) # enable PBSC
board.Writel2C(UB947,0x67,0x00) # horizontal and vertical sync polarities to “Positive"

board.Writel2C(UB947,0x65,0x0C) # set external clock and internal PATGEN timing
board.Writel2C(UB947,0x64,0x05) # enable PATGEN with color bars

IS

ASCEISE T A ZE LR B AT #5405 A DSO0UB947-Q1, MRS 2EH it OpenLDI Hrl /43
R G . I EARA 7. PLL IRVERRME . et 2 S M PATGEN ThfeZE 2 /N7, )
R T HAE FPD-Link 11 ZEA T (R8N B S %
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LVDS Owner's Manual Design Guide, 4th Edition [M/OL]. Texas Instruments.
SNLA359 — DS90Ux947-Q1 Startup Procedure

DS90UB947-Q1, DS90UH947-Q1 Errata

SNLA132-Exploring Int Test PatGen Feat of 720p FPD-Link Il Devices
SNLS454A- DS90UB947-Q1 1080p OpenLDI to FPD-Link Il serializer
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