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ENABLE 32 32 I, LVCMOS |ENABLE Jyi##f i P24 SR AL B oM IE W17k . ENABLE B 855 L
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BRATIERED
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SPI it - CS_N &5 . 24 CS_N AT IZAK AT 1 |, Z5] mT 3 X LMH12x9 4k
| LV?;\LAO.S YA SPI Vi1, CS_N /& LVCMOS Hi N , BRI T e %8 5 a5,
CS_N_ADDRO 1 1 SMBuUS jist . | SMBus #=, (MODE_SEL = L) : ADDRO
W 4 EET ADDR([1:0] /& SMBus At B (strap) , FH M 16 42 LR SMBus Huhik %
' HH 2 —. ADDR[1:0] /& 4 H-FECE (strap) , 7 AR HREGE
B, 2% 6-10,
SPI #:{ (MODE_SEL = F) : POCI
- POCI “#MEHIHEHISHMN” & LMH12x9 I SPI 5] B 4T St .
o LVCII\AOS POCI £ VIN J2EAER) LVCMOS #ith .
POCI_ADDR1 28 26 SMBUS fist . |SMBus X (MODE_SEL = L) : ADDR1
W 4 EE$ ADDR([1:0] & SMBus Huli-fit & (strap) , M 16 42 L Fr i) SMBus Hutik %
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. LMH1229 | LMH1239 RO BiBA
WS WS
SPI #=, (MODE_SEL =F) : PICO
SPI#ix :  |PICO “AMEFmAIEfIZ Hth” F/E LMH12x9 4 i) SPI #4547 BN -
I, LVCMOS |PICO #LL VIN JyFE# ) LVCMOS #i\
PICO_SDA 13 13 SMBus #= : |SMBus #= (MODE_SEL =L) : SDA
10, SDA ZIERE] LMH12x9 HAR#S s M 1Z 2544451 H 7 SMBus XUH iR SDA %
LVCMOS. OD |##:i%. SDA AT 10, Tif 3.3V HiJE. SDA T3~ 2k Q % 5kQ [\ L
L PR E SMBuUs £ Hi T o
SPI #:{ (MODE_SEL = F) : SCK
SPI 5 : | SCK 2&MtZs LMH12x9 4% SPI 475 NI . SCK A2 LA VIN S3& i1
|, LVCMOS |LVCMOS.
SCK_SCL 29 27 SMBus #3, : |SMBus ## (MODE_SEL =L) : SCL
|, LVCMOS. |[SCL # )5/ SMBus 245 LMH12x9 HFras4: ) SMBus i A K48, %51 B
oD HH SMBus %l #:1¥1 LVCMOS FFimIksh a7 0K3h |, fif 3.3V HJE. SCL FZE—
ANARE 2k Q F 5k Q [Pk HLBH R IER: SMBuUs £ HEL T .
RESERVED
RSV1 10 A&
RSV2 25 NiEH AiEH TREERIBIE. & 2ER: .
RSV3 26 AN&EH
ZE
VSS 3. 6. 20|3. 6. 20 I, #s SHEH.
. VIN BOERE R [F— AN 2.5V £ 5% HJi. T 0K 280 i 22 0% R T e s im 4>
VIN 30, 21 | 28. 21 I, HE VIN 2 .
, VDD_LDO A # 1.8V LDO Fa k2% ¥4t . VDD_LDO %t & b — AN
VDD_LDO 31 31 O Ml 1 R1 0.10F 54y 25 506 B VSS. 35 LDO B T-0L 4 L .
EP & QFN &35 s e d5 k. Sh IR A0 — A 3x3 i FLI4 51 34 12 3 2
EP |, H P

(1)

=%\, O=4%ith , 10 =H At , OD = JFis , LVCMOS = 2 Hi24H , 4 HIF = 4
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5.1 X KB E

7E H AR KA R I AR R s (BRIES A6 ) O

B/ME BKME| B
2.5V BJFHBE (VIN) -0.5 2.75 v
4 HSFH N -0.5 2.75 \%
2 H1°F- LVCMOS A -0.5 2.75 v
SMBus i N /4 th SDA. SCL 05 4 v
R L gIlDJIf!IEi\ SDI_IN1+, SDI_OUT#, OUTO. 05 275 Vv
LB PGV SDI_IN£. SDI_IN1+ -30 30 mA
ghiR T, -40 125 °C
AR Tetg -65 150 °C

(1) R HRBUEISAT T RE X A F I R ATIR . 83T i KBIUE (B I A TR SR L T B BB AT 25 LM A Hofh 2%
PFTRREIERIBAT . AR B BOEAT SRR B R BUE S A, S8 FPTREAN 28 R IERIBAT | KXW eSS AT 52k
THRERME RETF A AR 2% 1 7 6 o

5.2 ESD %%
& HfL
NARTREBEAER (HBM) , #F4& ANSI/
ESDA/JEDEC JS-001 #5#E , B ol | BTA 51, a6 i 5| @) +6000
Veso) | HEIHE o v
7o HL AR (CDM) |, £ 4 JEDEC #i +1500
3 JS-002 , Fits 5l HG) B

(1) JEDEC ck4 JEP155 }i5E : 500V HBM Al SzHlfEksfE ESD $#fife T 2 4tk =
(2) 73 /O Bl BL4E : SDI_IN£. SDI_OUT+. OUTO# il OUT1+.
(3) JEDEC 4 JEP157 351 : 250V CDM I fighs fEkifE ESD # bl T 22477

5.3 @I TR
75 1 SRIBKA A 0 T AR T 7 (R 3 )

B/ME  WRME  BAMfE| B4

VIN 2.375 2.5 2.625 \%

VDDsyiaus SDA. SCL 2.375 36| V
VsDI_INx_LAUNCH SDI_IN+. SDI_IN1+ 720 800 880| mVpp

T, TAESS IR 10| °C

TRampvce VCC HLJF A I ] MOV ZE 2.5V 0.150 100 ms

Ta B IR -40 25 85 °C
50Hz | 1MHz , 1IE5% <20 mVpp

NTpsmax FLRE 7 Jp K2 2 (1) -

1.1MHz %] 6GHz , 1F5% <10 mVpp

(1) LU LU IR A I R e 7 2 AN B s LA P ey PR e LR Y

5.4 #MERER
AR RIV (87 i
32 51
Roa GBI 30.6 °CIW
R0 yc(top) AT (W) #H 18.4 °C/W
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HAERETEFR() S §:2¥ivA
32 5|1
Rous 25 55 L AR AR 11.6 °C/W
Yor SR THEAE S5 0.2 °CIW
Vg 455 R AE S 4 1.5 °CIW
R0 Jc(oot) GEEA T (KB ) B 2.0 °CIW
(1) AXRHIARIRFROTEZAZ L, |, 1S 2L AR 1C 3B 048 b B FAt .
5.5 B HRFE:
TE ORI KSR T 1 TAR R SE N AR ( BRAES A Ui )
2 WA B/AME  HAUE  BAMfE| A
LhE
LVCMOS ELRHH
2 BN (CS_N. SCK. PICO. 0.72 x VIN#0.3 v
Vin B PR T SDI_OUT_SEL. ENABLE ) VIN
2 HTHIN (SCL. SDA) 0.7 x VIN 3.6 Y,
2 P4 ( CS_N. SCK. PICO.
Vie oA R B NGNS SDI_OUT_SEL. ENABLE. SCL. 0 0.3xVIN Y
SDA)
VoH 4 v T4 R lon = - 2mA , (POCI) 0.8 x VIN VIN \Y
VoL B loL = 2mA , (POCI) 0 0.2xVIN \Y
loL=3mA, (LOCK_N. SDA) 0.4 Y,
LVCMOS ( SDI_OUT_SEL. ENABLE ) 15| pA
I iﬁﬁz\%ﬂ%_:tmﬁﬁ SPI #= : LVCMOS ( CS_N. SCK. 15| A
(Vinput = VIN) PICO)
SMBus 3 : LVCMOS ( SCL. SDA) 15| pA
LVCMOS ( SDI_OUT_SEL. ENABLE ) -50 A
" Eﬁﬁ_)\ﬂii)%i B SPI #: : LVCMOS ( SCK. PICO) -15 A
(Vinput = GND) SPI % : LVCMOS (CS_N) -50 HA
SMBus #iz : LVCMOS ( SCL. SDA) -10 A
4 BEZHERME (BRTHA 4 BPESmAEHGIH )
Vive H LEVEL-H 4 A JE ﬁg;ﬁgﬁfﬁ%ﬁgu VINES, 74 & VIN v
Vv F LEVEL-F ERilE2JE BRANFE IR TE 4 BT 51 LIS B S 2/3x VIN \Y
ViR LEVEL-R #IA féfrj ﬂiﬂ;‘ﬁu gggf? FIVSS I , 1.4 113 X VIN v
4 ¥ ( LOOP_BW_SEL.
I N TR {75E\)A_UDXIE_\SI§/ILC\>D28;E'|\_A}J )(()_USTE_LCETRL 20 ° 80) bA
(Vinput = VIN) SDI_VOD)
il\DAg;i ff)ﬁfc : 4 #1°F ( ADDRO, 20 45 80| A
8 TR 15 Copyright © 2024 Texas Instruments Incorporated
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£ HARE KGR T I CARIR VG NS (BRIESA )

SR PRK A B/ME  HAME  BAfE| B4
4 H1°F ( LOOP_BW_SEL.
IN_MUX_SEL. OUT_MUX_SEL. 160 90 40 A
| N3 T VOD_DE. MODE_SEL. OUT_CTRL.
I (Vinput = GND) SDI_VOD )
SMBus #i= : 4 H1°F ( ADDRO. i i i
ADDR1 ) 160 90 40| pA
SDI B AEHA% (SDI_IN+(*)
VAR iy i I | # ;H\: i L
Rspi_IN_TERM E AN B K i fglﬁﬁﬁﬂ HIICHUREL ) SDI_IN+ Al 63 75 87 Q
S11, 5MHz % 1.485GHz -30 dB
RL 5] 750 [t SDI_IN+ Hufe  |S11, 1.485GHz % 3GHz 25 dB
SPLIN.S™! RGENGFE T A S11, 3GHz % 6GHz 16 4B
S11, 6GHz % 12GHz 13 dB
7 OUTOx Lill#3 , PRBS9 , BER EfEfL
T 1E-12, TX Ja3hiRiE = 800mVpp , 100 m
/1] B1694A Iif it N g | BERT
&, 2/ oUuT1x M 5.94Gbps + 1000ppm (6G-SDI) 150 m
SDI_OUT+
- 2.97Gbps + 1000ppm (3G) 220 m
1.485Gbps + 1000ppm (HD) 300 m
Reachpress 270Mbps + 1000ppm (SD) TBD m
£ OUTOx _Lill48 , PRBS9 , TX B ahiRIR
= 800mVpp , AR 90 m
/1] B1694A Kl A gk | 11.88Gbps (12G-SDI)
B, A8 LMH1239EVM il 5.94Gbps + 1000ppm (6G-SDI) 140 m
# . i OUT12 A1
SDI_OUT+ 2.97Gbps + 1000ppm (3G) 220 m
1.485Gbps * 1000ppm (HD) 300 m
270Mbps + 1000ppm (SD) TBD m
B Sk S 2R SRR T A
SMPTE 12G , /1 11.88 Gbps
SMPTE 12G , /1.001 11.868 Gbps
SMPTE 6G , /1 5.94 Gbps
SMPTE 6G , /1.001 5.934 Gbps
LOCKRatE I o Ak S S B R SMPTE 3G , /1 2.97 Gbps
SMPTE 3G , /1.001 2.967 Gbps
SMPTE HD , /1 1.485 Gbps
SMPTE HD , /1.001 1.4835 Gbps
SMPTE SD , /1 270 Mbps
BYPASSRaTE BRI E 2% E Sh kN5 5 | MADI 125 Mbps
ff A48 5°C IR | #LFHAARL
TEMP ock VCO i 5 8 Vi 1l [% , -40°C & 85°C TAFIRETLEH , 125 °C
11.88Gbps
ISR E AR E S H 3 (OUTOo:. OUT1)
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£ HARE KGR T I CARIR VG NS (BRIESA )

ZH RS B/ME  BAE  BRE| B
7E£ OUTO EJli#53 , PRBSO. TX JashkIE
=800mVpp , HZiHT 0.12 0.20
11.88Gbps : 100m Belden 1694A
P (BER < 1E-12) , M4l |594Gbps : 150m Belden 1694A 0.08 ul
Mgt Ak M @
Wit , 24 SDI_OUT 2.97Gbps : 220m Belden 1694A 0.07
1.485Gbps : 300m Belden 1694A 0.05
270Mbps : 600m Belden 1694A g
TJpirr_out — —
1 OUTOx _[ill45 , PRBS9. TX JE#hikIE
=800mVpp , HLAIHT 0.12 0.20
11.88Gbps : 90m Belden 1694A
S$13) (BER < 1E-12) , % |5.94Gbps : 140m Belden 1694A 0.08 ul
MR Ag (1))
A, 5 M SDI_OUT 2.97Gbps : 220m Belden 1694A 0.07
1.485Gbps : 300m Belden 1694A 0.05
270Mbps : 600m Belden 1694A 1%
£ OUTOx LS , PRBS9. TX JashiRIE
=800mVpp , HALHT , ZEHEF] SDI_IN+ 35 80
A 11.88Gbps : 100m Belden 1694A
i +3h (BER < 1E-12)
Eﬂ?ﬂ‘fﬁ’ﬁﬁﬁé ok ) 5.94Gbps : 150m Belden 1694A 26 mul
I s AN
SDI_ouT(M @ 2.97Gbps : 220m Belden 1694A 16
1.485Gbps : 300m Belden 1694A 20
270Mbps : 600m Belden 1694A 145E
DJpirr_out — ———
1 OUTOx Rill43 , PRBS9. TX JE3hRIG
=800mVpp , HLZiHT , &EHZE] SDI_IN+ 35 80
11.88Gbps : 90m Belden 1694A
s P #HE (BER < 1E-12)
T 5.94Gbps : 140m Belden 1694A 26 mUI
SDI_ouT) @ 2.97Gbps : 220m Belden 1694A 16
1.485Gbps : 300m Belden 1694A 20
270Mbps : 600m Belden 1694A 5
1 OUTOx _Lill43 , PRBS9. TX JA3hiRIE
=800mVpp , H45HT , %85 SDI_IN+ 6.2 1
11.88Gbps : 100m Belden 1694A
BEALEHE) (BER < 1E-12) , I
BRI 255 SDI OUT™ 5.94Gbps : 150m Belden 1694A 5.3 muUIrms
@ 2.97Gbps : 220m Belden 1694A 53
1.485Gbps : 300m Belden 1694A 4.5
270Mbps : 600m Belden 1694 R
RJbiFF out — —
7 OUTO+ Li#3 , PRBSY. TX Ja shiRIE
=800mVpp , HAGHT , %S SDI_IN+ 6.2 1
— " 11.88Gbps : 90m Belden 1694A
HHLEF3) (BER < 1E-12) , I
SRR | B SDI OUT™) 5.94Gbps : 1540m Belden 1694A 5.3 mUlrms
@ 2.97Gbps : 220m Belden 1694A 5.3
1.485Gbps : 300m Belden 1694A 4.5
270Mbps : 600m Belden 1694A 1%5E
v Z 7E OUTOx S , PRBS9. TX Ja3h#kiw
B BER < 1E-12) , 5%} I .
Toraw oo )2 - goomvipp , i , 5] SDI_IN+ e ul
& 125Mbps : 600m Belden 1694A
BT 4k 2% SDI % tHEl 3 (SDI_OUT+)
- 7t SDI_OUT+ FA{{ifH 12G-SDI 4%
s Lz (1) —
Adspi_out 55 ] OUTOR 1 OUT+ TBD ul
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£ HARE KGR T I CARIR VG NS (BRIESA )

ZH RS B/AME  HAUE  BAMfE| B
TMJspi_out Ny =257 0 g; ;%—Lﬁ%z;f O{%ﬁ_ﬁéZG-SDI s TBD ul
E5IEshE M (OUT0:, OUT1t)
RbiFF_ouT_TERM B 2 G i #£ OUTO+ Il OUTO- Z [al15 80 100 120 Q
VODpirr_out LR VOD_DE =F TBD 560 TBD| mVpp
VOD_DE =R 635 mVpp
VOD DE=L 810 mVpp
VODpirr out pE | 4fith &N e VOD_DE =F 500 mVpp
VOD_DE =R 480 mVpp
VOD DE=L 400 mVpp
trite S FH R R ) {8 /A 8T B , 20%-80% HrIE 45 ps
VDIFF_oUT_cM OUTO: LIyzcifidbpim R | BRNEE , PRBSY , 11.88Gbps 7 mVrms
SDI IEzh4 4 (SDI_OUT+)
RouT _TERM ELYEA 3 SDI_OUT+ ffl SDI_OUT- % VIN 63 75 87| @
] Phabrix Qx L84 LL 1m B1694A
Vbc_oFFSET BRI B 7t SDI_OUT+ L | $0.2 \
12G/6G/3G/HD/SD
S22 , 5MHz % 1.485GHz -23 dB
Rlep < HEfE] 750 ff SDI_OUT+ 3% | S22 , 1485GHz % 3GHz 16 dB
- P e L A ) S22, 3GHz % 6GHz -16 dB
S22 , 6GHz % 12GHz -15 dB
(1) WZHOE M LMH1239EVM ( LMH12x9 $FAlHg ) a1 .
(2)  ZRHI eGP , REETH.
(3)  ATAELLLMH1229 Ff) SDI_IN% HEATHRHAE AT RS 33E F T LMH1239 1f SDI_IN+ #1 SDI_IN1+,
5.6 BHATEH (SM) M&E: DM FER
FEHERE (0 T A PR AT B Y6 Rl a3 ( BRAE S A 1 ) (1) () G)
B/ME FRME BAE|  Hfr
FscL SMBus SCL #ii% 400 kHz
Tsur 15 115 J8 B 5 2 1) AR 28 2 PR [ 1.3 s
Thp:sTA (EH ) BEh R . EULRNE | B — . 0.6 us
Tsu:sTa HE R B S AT LI R 0.6 s
Tsu:sTo 15 1 2% A 2 S I ) 0.6 s
THo:DAT HARIRAE I 8] 0 ns
Tsu:pat HHie 7 S ) 100 ns
TLow U FL T B [ 1.3 us
ThiGH e v EL ST B[] 0.6 us
Tr I b A T T 300 ns
TE RF 5 T B N i 300 ns
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FEFEA 1 A FUERIIR FEE S (BRIESI A ) (D@ ©)

B/ME PRARAE BAE| B

50 ms

T POR 2 J5i ) SMBus #4015/ VIN %] SMBus 545 A /AL Vi
POR {1l

(1) RXEESHEHF SMBus 2.0 #E.
(2) EESHCREE B
(8) AHXRSHULY , WS SMBus I PS4 .

5.7 BATAMEEED (SPI) ORI FFER
FEMERE A0 A LRI S R 5 ( Rl AT ) (D @)

B/ME FRFRAE BoRME| AL
Fsck SPI SCK #i% 10] MAz
Ton SCK [k i , 1T 40 S%@?{:ﬁﬁ
o SCK kb e | T 40 S%;\%Lfﬁ
Teu PICO % 37 i i 4 ns
T PICO f-F i i 4 ns
Tessu SS i A 4 ns
TesH SS {4 1] 4 ns
Tssor | SS il ! Hs
Tooz POCI 5583 = A I 1] 20 ns
Tozo POCI =& AN I 1] 10 ns
Too POCI 4 th 4 iR ] 15 ns

(1) #A SPI g AN 2pF.
(2) HRSEWM , ESH SPI N FSHA.
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5.8 JLAUKRFE
5.8.1 TX #FH

LR 4458 (BAERH UM ) : Ta=25°C ; VDD = 2.5V , ify &30 28 F LMH1239EVM $hAT .

125mV/div

14ps/dv

&l 5-1. 7 OUTOx L:Ji48 , 100m Belden 1694A , SDI_IN+ Bf , 2%
H sDI_ouT

125mV/div

14ps/dv

Kl 5-2. 7£ OUT1% LJii%8 , 100m Belden 1694A , SDI_IN+ Rf , 2%
A SDI_OUT

i LMH1239EVM Ji45
B 5-3. 7E SDI_OUT+ Li#8 , 1m Belden 1694A 5

-5
-15

522 (dB)
&
3

0 2 4 6 8 10 12
Frequency (GHz)

£/ LMH1239EVM 5 .
B 5-4. % FI B HAE (RL) SHEFARR

5.8.2 RX #F1%£

LRSS (RAEBEBP )  Ta=25°C ; VDD = 2.5V , i E# 24 H LMH1239EVM $4T ) .

-20

S11(dB)

-25

-30

35 — SDIINO
— SDIINT
— SMPTE

-40
0 2 4 6 8 10 12
Frequency (GHz)

£ LMH1239EVM 75 .
B 5-5. WA FIBHFE (RL) SHERKRR

Graph Placeholder

Bl 5-6. $i% PLL H % 5HMRAINXR
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6 VE4NUt e

6.1 MR

LMH12x9 &5 4 S s b 2 2210 T1 25 AR EE B 12G UHD-SDI & v f4e 472 | S2fFmi& 11.88Gbps (1)
KA SMPTE #A# 3%, LMH12x9 BA 75Q HZEHATaHAN |, BeiF3M7A 100m [ Belden 1694A HL 4,

75Q HATIETASNKF NEE 75 Q L AIAME M 4L, AT L RS H SMPTE RIS IRFEER . 75Q gt asfa
NIB I — AN A 7] R FEI B 2% 10 22 A R Bk B 2% .

Fr Bk ek 28 v ek 59 ARl 3h 948 Al (AR B S b oe 4 R AR BN . R Bh K 52 88 ELE Y B IR IR B
2%, HAFEARMEASER 8. LMH12x9 157G P IR B 5k 7 B AL 28 Al mT g A 51 B, DAfE#E1T CDR 8 g
T~ BRSNS A A T, AT SE R R GRS WA FL AR B

e E R 5 1:3 M2 A . AWML 1000 IREN88 | A% EE sl 405 51 PCB A4k #4720
O, MBI 75Q KEhEs | UGN iR 2 i i Bh VK 5K SDI 3438 A 34T T .

LMH12x9 %H 5mm x 5mm 32 3| il WQFN 3 | B4 /5] s LS

* LMH1229 : LMH1297 12G-SDI Xl /O ( #3fi7as#EaC ) B51 B 51 B EL 52X fh
© LMH1239 : Jies| IHES , GFESISMY 2:1 75Q MIANZ B EHIB U TR G TR

LMH12x9 i EA F L 1.8V LDO Fa L& FI A 2.5V AEJEALHE . LMH12x9 Fig 7 RA& @ 4 5 | . SPI 8
SMBus H TGO FTRE . MRANEEMAGES , LMH12x9 2 A #EANE B . Bl blhds
ENABLE # il 5] I F-3h 504 LMH12x9 #E A& HiER . LMH1297 K A/M L 5mm x 5mm 32 5|l QFN $f2%: .,

6.2 ThEETTHEE

C
i
ES
° 2 Cable
DI_IN+ —H & §
SDL| c & Ea 3 1000 L» ouTO:
535 N Driver
~ X - 5
5 CDR =
________ ° —
.~ = + ] 3
x e e 1=
ES 0 S DFE g
SDI_IN1+ ° 2 Cable b 100Q
e = £ .4 Lable =, » = > OUT1+
(LMH1239 only) o] 2 EQ Driver
[fog] s
4 g
ES
o 2 Cable
1= 2
SDI_OUT+ < c2 Driver
EI _
x Control
Power . .
LDO e Management le— Control Logic le—»| Serial Interface
4 A A A3
v v
o) 0w z J Q0 JdJwJdwz 1O = Jd<
H LWuouwAax o
9 g > o020 Ea K hEE55
| 11712100 <0 aa
[a) X5520,.20 W <X0o
a 220pS kLS Q1190
> =00 72 ozphz
1= o O =5 o
=" O ]
o0 o oo
ov 3
*2:1 Input mux is only applicable with the LMH1239 variant. For LMH1229, SDI_IN+
data path is routed directly to the CDR.
14 FEZ VR Copyright © 2024 Texas Instruments Incorporated
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6.3 FEME Ui B

LMH12x9 | AR JUAN s B Ak

o 4 HCPRIARCE S

o NI S SR ]

o AN

o HIEMNHSHIATES ( SDI_IN+. SDI_IN1+)
o IR FIEEEKE (CDR)

+  CDR ¥ v 45 il

o DR

o M IRBh AR ]

o ARSI

6.3.1 4 H-FIN 5/ BIFIETE

4 3T L 51 ISR PR L BEL A3 R S0 R AR A0 51 B 0 DU BB IR . 31 BT — O 8 30K Q. by
LA 60k Q T , IR 2/3 x VIN I HOBRIFELR o ey 5 i AR T G5 A, ST 7 P
. BT 1KQ TR, 20kQ TR, CHERA 1KQ FA B, AP AR A A B R
FERUR T | 0% 6-1 .

R 6-1. 4 B PHEH G HEE

B wE B85 e
H # 1kQ HELERES] VIN VIN
F B (BRI ERE ) 2/3 x VIN
R H# 20kQ HLERS] VSS 1/3 x VIN
L ¥ 1kQ HBLES:S] VSS 0

ST 4 PR B

© LAIRZIFIAEEIE = 0.2 x VIN

© RAF ZIAFNEE{E = 0.5 x VIN

© FATHZIAF MR {E = 0.8 x VIN

6.3.2 A AR Hi e S ITER]

LMH12x9 i N AN 45 53 e IN_MUX_SEL ( {XfR LMH1239 ) . OUT_MUX_SEL # SDI_OUT_SEL 75| /iif
SE o

6.3.2.1 Sy AN Z B H F 88 ({XUPR LMH1239 )

LMH12x9 #1i 75Q SDI #iAf55 . % LMH1229 , 7£ SDI_IN+ 324N . XF LMH1239 , ¥ 6-2 i
HE IN_MUX_SEL 5|24 % 8 |, i\ E T AT SDI_INE Al SDI_INT+ 2 i) X865 & 0] i id 75 17 2% bl
kA, WA TR AN EE G E. AREZEL , HSH LMH12x9 Fifefhr .

% 6-2. IN_MUX_SEL 3| &

B EX
H
= 4% SDI_IN%
R
- % SDI_INT#

(1) AKX LMH12x9 51 IBGT VRS S, W50 5 W EMThge .
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&
T 75Q SDI ¥ A5 S , W% SDI_IN+ F1 SDI_IN1# i FIE (+) 5l (<) M. ARl A pl b o 3 it 4
BB 4.7uF HZRERA1 75 Q HIPH2S (&R GND ) BET8 i .

6.3.2.2 B £ M E 381 SDI_OUT &+

OUT_MUX_SEL #1 SDI_OUT_SEL 3| Iy %4 LMH12x9 # i ¥R B2 E . % 6-3 F13 6-4 o5 7 Wi ££ & Fi
BB I E M E 5 AT

% 6-3. OUT_MUX_SEL B[k &

B X
H ] OUTO+
2% OUT1x
F Ja Fl OUTO+
M OUT1x
R A H OUTOx
Ja il OUT1+
L JA F OUTO+
M OUT1+

(1) 4555 LMH12x9 31 BIBUHI VEARTS B | 18200 5 IR E R g
% 6-4. SDI_OUT_SEL 3|} E

e EX
H #:f] SDI_OUT#
L JH SDI_OUT#

(1) X LMH12x9 3| IS RIS 2 | 1S 0 5| N E FI )6
6.3.3 A BRI

LMH12x9 EA A g , af T SNE SAERAG T AT A W5 G 5 35 i o 25000 46 0 A R
i, LMH12x9 ¥ LUEHE #1217 .

WRAFAERMAGE S, LMH12x9 & B3l N A AT 4 DR A I B4 205 5, LMH12x9 & B3R
A, FE A E A AIEAT . IR ENABLE 51 2R, LMH12x9 S gicam ik AW i, £
BT, B I FE B A R AT 1 LV R E SRS . AEWT BT, A AT DR A RS

FH P T 38 0 A A7 2 g R 1 5 2R I B R RS o AT SEBLIX — H Y, AT RLKE LOCKO N 51 BT B i H
CD_NVIRZS | B AT DAl 2 A MR 2 o A7 45 o

6.3.4 HiZ/N 4% #% ( SDI_INX, SDI_IN1+ )

LMH12x9 U 28 HAT — N B 3E B ESE R (R 2R P 257 28 (CTLE) All—ANIESE & B =il Sk ) v [ B 2 167 2% (DFE).

« CTLE : #MEZRAEH AT EE S S 2 S AR M L4586, CTLE @it x4 N5 5 B Al A3 25 K S
M IR THE S AR AEBAR AR . CTLE Beal§ {5 5% |, IKEE S IRIE |, H R Em N ol
1) 1Sl. CTLE 7E&/ME SR S 5 #H 4T — IR H I M

« Z=#i3k DFE : 5 CTLE th[A TAERIEHEBSM I NBFEAM2 LA SR A S I 5 75 . DFE HA 74 H iE N AT
P, ATRMEIEIE R A DG AR

#iE
IR E , CTLE Al DFE Y] illid Z5 fF 81k Tahib 17 o
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BRSO R 438 F &N B 45 1947 . LMH12x9 SDI_input ( SDI_IN. SDI_INT ) 5 — N 3% 22 1) 5y N\ FL R H 6 ()
75Q A L&, A E A BEAT R SERMEI L | AR M SMPTE Rl R E R . A28 A &
TSR A B | AIRMEET V2 T R A A A it ) [F) B R ( Eb i Belden 1694A HLZR ) 4 NFFE

SR
AN LMH12x9 #£4t MADI (125Mbps) f AR , AN H EHEN . #H MADI IZ4THS , 2205 3l %6 A0 B 1)
EQ 8Bt T4 fe

6.3.5 1/ #FI%#5 % R (CDR)
M NG TR OGN G AR S, I A AR K 1k B e A Pk 2 (CDR) B, E s fE A 9 PLL
CDR 28l 7E 248 NI B S | HRE — NG F BRI S kons 25 1 Bl #8 Rk . LMH12x9 CDR Refig 45 &
BRI | BREEIET PLL A 98 FOICIAARIE) | RS AR PLL 25 35 AR B30 . b I Bl %
YT 6-5 H1,
£ 6-5. R ESR

WA HIEEE RS A%
11.88Gbps. 5.94Gbps. 2.97Gbps. 1.485Gbps. 270Mbps(!) it

125Mbps ik

SDI_IN+ 5 SDI_IN1+

(1) LMH12x9 3 #F 11.88Gbps. 5.94Gbps. 2.97Gbps 1 1.485Gbps ff] 1.001 7 i g %

6.3.6 CDR #5584/

CDR 3247 HH 1 — AN BRI R BR B 7 95 . i T -3dB CDR RIS %8 (AT T A4 N+ )il B CDR HEATZEW , 1
fik T -3dB CDR ¥Rt 58 (AR T I A E B SR ER | (A2 /E CDR H i weml. MR LMH12x9 fiy A /745
IS AEL B EL N T LMH12x9 fath 3 #5K , AT LLE % CDR A 96 -

LMH12x9 Ef5 & B v i & ) CDR RT3 |, bt 58 vl B 51 I Bl a5 A7 2 1 B BEA T 45 1)
&E
ERINF LMH12x9 CDR g 9 ( LF+ A1 LF- 51 AT AL ) 5 E—48 LMH1219 A1 LMH1297
(EQ#iK ) SN, AT LIBKA CDR S % |, 75 8AE LF+ A1 LF- L —4> 470nF AM5BH
k.
6.3.7 FHITIEER

LMH12x9 X B 2l SDI_OUT £1 OUTO % H i AU EHE 1% B DhRe 3zl B OUT_CTRL 5|7 RCE . OUT_CTRL
5 JEI R 5E A 15 55 B P N HL 2 X 1 2 RN/ BRI B K 2 8% . TEIEH 1847 (OUT_CTRL = F) H , #g N X517 2% i £h ik &
_YEH.

% 6-6 H 7 OUT_CTRL 5|24 E . X8 & ol a7 e isfoR B 75, BITE 21788 b B FH AH B (B 78 35 4L
. HREZELE , EZH LMH12x9 $fEfare .

* 6-6. FHAA ) OUT_CTRL I E

OUT_CTRL(") | SDI#j A Hiiose EeREHE |EX
EH BT
H. F G ffifig OUTO. SDI_OUT #1 OUT1 : j& MK E %d. #145 EQ ( CTLE. DFE ) filf
e AL A
OUTO 1 SDI_OUT : B EH#E. W% EQ ( CTLE. DFE ) Flmf £k 53 4%
R G e OUT1 : i ¥R < 2.97Gbps , M2 R E 4. R AEEE% >
2.97Gbps , I}y 297MHz PR i 4k
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# 6-6. FHHIEAN OUT_CTRL BB (4)
OUT_CTRL(") | SDI#y A FEZissas BERER 'L

A
L ffife Eoyd OUTO. SDI_OUT #1 OUTA1 : ja 5 %# . #45 EQ ( CTLE. DFE) , 5%
B B A 2R (2)

(1) A2 LMH12x9 51U VERS B | 1208 51 AL B FITh At .
(2) M OUT_CTRL =L, WA 25 BB A S (W, (58E8UE ) , Ay DFE S BRI ST 24 IR LA«

6.3.8 Bt Iz a2

6.3.8.1 ZRE%MNI 75 Q #irtH L 4iTKF) A% (SDI_OUT)

LMH12x9 & —AN -+ SDI_OUT (#fi i B 45 UK 5h 28 (CD) k. SDI il 5 75 L% 11.88Gbps (15 i KUK 5)
75Q Hum[EHHYE. SDI_OUT HA SR 75Q 2 fl Bl FERME M4 | BEGEH & 4% 1) SMPTE [Hl% ke 2
6.3.8.1.1 #4/#k)E (VOD)

SDI_OUT Mttt , % ohis 75Q HimPHyifEHmim veit. SDI HAIIKEN &3 hr Pk i JkE (VOD) Jy 800mVpp
(% ) o MAEKKHBEKES AP |, SDI_VOD 31 m H TR SEbrFr IR iF Kb B 25 ik sh g . 3% 6-7
VELNPE ] T AR T SDI_OUT i) VOD % & . SDI_VOD 5| BIm il i 29 77 se AT o6 . M | a6 7] L@ 27
FEA RS Sha Ak VOD #RiE. HXREZEE | 152 M LMH12x9 fifar

R 6-7. &M% HHRIER SDI_VOD &% E

sbi_voD(") WA
H ZUAFRRER] +5%
F 800mVpp ( FFR{H )
R ZUABRRA R +10%
L ZURBRARA ] -5%

(1) X LMH12x9 3| IS 405 B | 520 51 BIAC B A sh g .
6.3.8.1.2 HHFINE

K7 SDI HL45IKZ)#% VOD =41 , LMH12x9 it ] LAja) B 450K 20 4 4 i 8 D0 S0 B D Re , AT AE B Sk 2 380k &
UHD ( 12G. 6G ) 8¢ HD ( 3G. 1.5G ) % N\ 1 28 i) 4 =i A5 5 U e 3 k. BB L T, &%) 12G 71 6G
B idR s O E |, it BT A HAb SR R AR U E . A U E S, B SDI_IN g2 mifE SDI_OUT L
/M. JARTUNE G |, N T H 28 3K 20 45 6 H o 00 0000 35 A2 B2 bl 27 A A P il g o G SR A Pk 520 488 e 55 %
O BREWMRHAAEEH A UNE , W LUAd FaESERRTIEHBME. §XEZELE , ESH
LMH12x9 4ufE4Em -

6.3.8.1.3 #ili [F1BE

SMPTE #iit £ R AR 12 47 Ec e ol 2 R A AN [B] 1 i B IR B 28 B AT BRIER] . Oy 136 R IX BB Bk, SDI_OUT M4
H YR K B S AR I Bk R AR R G ST R . AT R ROR T A IR B A v ) SR O v
WA 2R 55 Bt s, P AR I A AR R T I R I R AT AR . AREZER 152N
LMH12x9 4ifE45r

6.3.8.1.4 FHRIERF

SDI_OUT it sy e isk 25 A7 42 i) (1) 5 SRS el e e -

6.3.8.2 EHLM 100 Q %iHIKSI8E ( OUTO:, OUT1+)

OUTO F1 OUT1 2 SDI & N\ s 45 47 22 i =AM 100 Q IREh#s&H . OUTO F1 OUT W#R ST bl | 5 .
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IR B A O VE AT X R SR Bl 2% 7 4 B T T e USc A R B 10 H B A A 2 e 35 B v M o R IR IR AN SN . SRS 2R
FINE Lh e AT SCIUAE A I , WM B IR R AR AT 28 5 S A5 18] 5 3R (IS8T

VOD_DE 5| iy v+ OUTO A1 OUT1 PCB IRzh#% % tH R 1% (VOD) M EmESH . Wk FHERE A E&
FIHEEE ) I a] DL I 2 A7 g 4 1) o B X s % B

2 6-8 VEANTEHA 7wl LLR ) OUTO A1 OUT1 VOD LA K 5 E ' E . VOD_DE 5| s & v il il %5 47 28 42 1) iR AT
B, UXBBHOA T FARFITERE , VOD MEMEL N AMFETRE. BRAEZELE , HESH
LMH12x9 ZRF245 s

% 6-8. VOD_DE 3| &

VOD DE( OUTOx f1 OUT1+ | OUTOx F OUT1+ OUTO A1 OUT1+ E&NK
= VOD (mVpp) DEM (dB) HLEEAR A 25 ()
H 400 0 <1 #~)
F 570 0.4 1-2 Hif
R 660 2.1 4-5 B~
L 830 -4.4 8-10 Hi~f

(1) A% LMH12x9 31 it vt 4n(s |
(2)  11.88Gbps I H L[ Eb B A A 2k -

6.3.9 AL B
6.3.9.1 KR ETRFF E BEALES (EOM)

LMH12x9 7 —> iy _EIRIEGKIT AL & (EOM) , AT T2« MEARANIZ Wik i 4k Jm 13 (£ CDR I B R 4%
ZHT) .

EOM R £ — > B AL IR 1) 111 585 FR) ) 20 A — > 5B 58 +400m V1) AT TC B F s Y0 Bl PN S AR B4 I RO T o IS 6
HUE G AT 70 64 MK, XFE—ok , IRIEIHSE W] 2R 64 x 64 drrp sififs |, Hrp A SRR — A 5 B8 Rk
AR IR 58 H IS AN AL RS o AR RUIC S B0 i v B8RRI Fi s TR i 2 A L 00 281 ) 7 8RS B8k, A
TR RE 2 s 00 S AR

EOM A 64 x 64 FEFFFIEIE BN EE | I 2R NESHT AT AL . B 6-1 AT 6-2 Sor 7 TRl AL ALt 2R 4L
P B AR W5 . IR 2 1 ) R 1 M s i R IR R . 55— MR L2 (1] EOM Hidls 41 & ASCII
FRFRIFEAIRE RG], 0 TI2Wris AR L] . 5 IR R T EOM Bi 1 —Br S8, oo 1 il B & L Al sk
BB LB A BRI P R 58 S

2R 5| I E AT RE .

FE 6-1. Py A\ AR I A 45 th 2R

B 6-2. PR HR P M AL A8 R R b £ 1R
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EOM # I+ M & /KT A3 B IR B 5T . ACFHR KT (HEO) AR Tk A AR EAE OV Z /3 4RiE RN S8/
LLFRARL I (8 TR B 5 B2 A5 (ps) Dy il . 3 ELAR B 5K IT R (VEO) AR 5 IR B, AR BT 20d % ik
(DN . %A B X NI 18] 55 CDR SRAER BOHIL . L 35 A7 4421w Lk [l HEO Al VEO & AH .

6.3.9.2 PRBS R4 5. HRRERMERIENRE

HFIRRE K, B4 LMH12x9 ik g5 AR mT DL E & 8% PRBS-7. PRBS-9. PRBS-23 5 PRBS-31.
it PRBS /55 , LMH12x9 fii AL Z00f CDR 8 26 MM GES , HHEHER 57K PRBS i H A= s
FHIE

LMH12x9 SDI #U#s4 N ( SDILIN 2% SDI_IN1 ) AT A E - PRBS HiR R K: 28 , REW IR FIER B PRBS-7.
PRBS-9. PRBS-23 & PRBS-31 [ 5 &G H 1% , NMH#ET K. Z)5H PRBS 57K 562 Ih6E , LMH12x9
N E AR SDI BdE ik %,

NT T PRBS R SRS, AN RILSRAER BN PRBS KA #F | At Hib AT gae |, Nimid it 25 fEae
FRIEN—A single-bit 1% . X R RENIIRE RVFH FI04E PRBS KA #8104 2 /5 1EHG , LA PRBS 4%
R & B IL TIHIEAT o

6.3.9.3 AT RES N+

LOCK_N 5|2 3.3V k. (K- FH AR . ZHEBIETEEER — MEHEE. LOCK N 3] fid &
AR NI B IR R 2R BN AN L EE 2 A R A I P B A

6.3.9.3.1 LOCK_N ( i &#57 %)

BRATEIL T , LOCK_ N ARk 2 838 f8nds |, 1Z51 BI7E LMH12x9 4172 26 R SMPTE £ i & i A5 A Ik
F-o LOCK_N 5| JiThagd ny LR A 2837 A & , A LIE2R CD_N (( #ukail ) 88 INT_N ( Al ) S5
HRAMTE R E LOCK_N 5 HIThAe I E 255 |, 1655 LMH12x9 JmfEfE e

6.3.9.3.2 CD_N ( Z5#80 )

LOCK_N 5| Bmr Dhis i 25 A7 g5 42 i 3E 47 9 e & A 4877 CD_N ( #ygAail ) k. 4ACE N CD_N e
1% 5| IS8 B ade S N (R A A I e B A TN B RS 5 5 . EE N AR, B RHF . Al E LOCK N 3
JILLSZEL CD_N REIFE 25 R | &5 % LMH12x9 246 .

6.3.9.3.3 BHHEERI ( (KR SDI_OUT+ )

LMH12x9 B 45 ik M oh A8 |, AT #87~ SDI_OUT+ iy H i A 7% 52 o 25 O AR 0 o i 205 ik 5 A 0 ) T A 5
SDI_OUT+ iX 600m Belden 1694A HZ5 M., fEBIbThEE , F P ol DA B 48 R TR AR BRAT A H I M

JiH SDI_OUT _SEL J& , LMH12x9 £x 4l SDI_OUT+ #RME . 4 S b ok TE st 42 (i ik ot 482 1) Wy 4 B0 A b 2
Ui ), DU e S AR AG A R o N R W SRAE T IERA 75 Q K, N A8 H ARG IS S A B N TR

T TR A E 2 B G U 1 g 5 ENABLE 51156 H] LMH12x9 |, ZHAE LMH12x9 %5 %7 F s 15 3 T 5 B % ) LA
W45 SDI_OUT+ £t .

3
(LA ] SDI_OUT+ HEkief , F s bk I o) i 4 i«

6.3.9.3.4 INT_N ( 147 )

LOCK_N Bl #a] LAFC B 87 INT_N (R ) F4E. BLEN INT_N & | MGG AR Ve i rh i |, %51

TER AW A N 5 RHHALT |, Al 25 A7 a4 il 10 77 A A2 DU AN B g FERD A R R TR

* % SDI f N K AEAE 5 RS (LOS) H4F |, AP NidiE ( SDI_INE 8¢ SDI_INT+ ) A (AN S0 14
i) .

o R E KA CDOR BlEFHft ( A RIS ) -
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INT_N Jykbiify , Fomiz e g A a 2 AiRd , JFHAESRRRTAEE . SRR BREF A8 A |, INT_N 5]
FECRE B N R T AT ORI TG E LOCK N 5] RIELSEEL INT_N ZhEEIE 25 5, 1§20 LMH12x9 Zifefs
F o

6.3.9.4 ffIingmEThRE
LMH12x9 #rilit SPI 8 SMBus 471818 3t TH R dmfe . dnngttds
YFETREE AT

%1 EQ 54 (CE)
° %{? MUTEREF

6.3.9.4.1 A4 EQ #5%¢ (CEl)

Hi4i EQ #8544 (CEI) 87~ SDI_IN+ A LS EQ M5mta 4. CEl nldid #7 fAas 4t AT Ui a6 7 B EE
+HEHITEREA 0 3] 55 ( —i#EHI8 000000'b ) 110111'b ), He A i (AR X N T SDI A N i Jt fin (4 45 A 184 25
6.3.9.4.2 % MUTEger

K7 MUTERgr 7T ¢ B 7647 6 0 BR 22 17 7 B I 47 A 1) SDI g N3t B K FRL S K FE Y BRIME . MUTERer 291728 53
ALK B RIE . MUTERgr S8R A K. W27 LMH12x9 HfETaFg , AFT T AT SDI &% &
MUTERgr B
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6.4 S3FThEEAE

LMH12x9 LRI 2 —iz4T © RGEH ML (SMBus) B 174211 (SPI) . AffiEisiT it |, BAE
LIS X MODE_SEL 51 R F IERAR X E |, 15152 W% 6-9.

% 6-9. MODE_SEL 3|i% &

L) & X

H®) M AR | R SPI (T Hofh e L )
F 1EPE SPI LA ) 7 4745

R PRE DU T H 00K - 15 201 A

L e SMBus £ 1 LAV i 95 17 4%

(1) #% LMH12¢9 5IBBSHIO AN, , 52005 AR RIh it
(2) T SCHUAI BN , R LMH1297 5| BIRELS H st SOy  GRETBUR Tt/ W0 - 2148
iR

6.4.1 Z4 EH 526 (SMBus) Bz

SMBus #1107 Fl 45 iZ 2844 . W% MODE_SEL = fikHF ( 1kQ H[Hi#EH:%E VSS) , lJ PICO_SDA i
SCK_SCL 5|l & »v SDA i1 SCL. CS_N_ADDRO #1 POCI_ADDR1 5| 7E L s ATH] A bt Bl B (strap)
ADDRO 1 ADDR1. SMBus 5| I3z £ (1 %Kiz 4T3 v 400kHz.

% 6-10. SMBus 234 B 7k ()

ADDRO ADDR1 7 AL EBR 8 L5
(LEVEL) (LEVEL) Hhk [-7NRER] el vl
L L 3D 7A
L R 3E 7C
L F 3F 7E
L H 40 80
R L 41 82
R R 42 84
R F 43 86
R H 44 88
F L 45 8A
F R 46 8C
F F 47 8E
E H 48 90
H L 49 92
H R 4A 94
H F 4B 96
H H 4C 98

(1) 854 7 A7 HbsHhlk (47 7:1) F1 LSB JEHimA 0 % , AT Hi/k SMBus S#:4E. il , i
H 7 iz HAxHbE Yy 0x3D (011 1101'b) , U] 8 75 4RI 24 0x7A (0111 1010'b).
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6.4.1.1 SMBus EH%
SMBus & —

ANPILHI AT D, ATAES Al RGOS S i H] 8 AT A .
W ZH AT R O i SCL 1 SDA {5 515 SCL & A5 2 5 2k BT H ARG - ehda i

H bR 2% 4 B AR 1 A8 1R Ho bk 23R4T AR
SDA =4

il 45 A H AR 2 [ XA B 5 5 . LMH12x9 SMBus SCL #1 SDA 5 5 AR E S |, & EERSNT LR

B
BEIAELL
P A PRI 55 T 46 A0 25 R AR R s A 1B

© 1% : SCL RGN | SDA MG FHIEMTHT ( TR )«
+ Ak : SCL RHFRIBTHT | SDA MR FHHER AT ( LI ) .

[
SDA \l

[~ T T /T
' | [
| | | |
[ [
1 _ 1
scL Ty / — \ ST
1S 1P
Start Stop
Condition Condition

6-3. H I AE L&A

P A N RRR T AR R AR BRI B KR . 5 9 NI Bk i ACK . KIE AR SRR SDA |, fe VR RIS K

1% ACK 55 . 43FK SDA TH MK TR,

ACK Signal
from Receiver

%

i |

[0}
Q
=
(IJ

r——t----
|

Condition

Byte Complete
Interrupt Within
Receiver

Kl 6-4. ##1I\ (ACK)

6.4.1.1.1 SMBus S#&(E#s

Kl 5 B AR F B 2 N =0, i 6-5 inid -

1. PEHIB SRR B, SRR B bR | - H RW A% E R 07 b,
Sha, TR H RS R 8 LA A7 ay ik .

2. TEWE] B Frdsfh & ) ACK 15

L/'LJ'E‘

by Receiver While
Interrupt Serviced

2903 ACK ; MBSO+ = B TR , NiE % NACK.

| |
) ACK ACK LP!
Start Stop
Condition
Clock Line Held Low

3. fEWEIHbRE A A ACK (F 5 )5 , Il g A HinasfF 5N 8 sl , Ja iR — Mz k2% 1.

E  Device £ g
?» Address =  Word Address Data »n
sop [TTTTTTT] | [TTTTITT] [TTTTTT |‘|
Line
LLI1L1 HEREEN LLIIL
5 h258 S
> —r<s —<
6-5. SMBus E#1E
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6.4.1.1.2 SMBus 3EE2/E#s=;
SMBus BEHEAE B PYANT 4k , Wk 6-6 Fiow

PRI e RIB B A | IR E AR B |, JF H RIW AL E N 0'b.

FEUCE] HARAS A ACK (55 Ja , 42 HI8% A AR F SN 8 fr a7 f7 s 7l o

TR Bhras R 0 ACK 555 | Hel#s R EHH B &M, JFIRHAIE , H RIW AN 1.
FEUSCE H bR ds A 0 ACK (55 Ja , Fiil s i lnl 8 fr it . WIREFRILBEZ M 737 , WA 1 ACK A
RSP, foa — REHR A R R Sad i 1k 2 A

s Device £ s Device
7] Address = Word Address (n) »n Address Data (n)

PO~

(O]

Read

SDA
Line

| Stop

( MSB
LSB
R/W
ACK
MSB
LSB
ACK
MSB
LSB
ACK

No ACK

<

Set word address in the device
that will be read following restart
and repeat of device address

& 6-6. SMBus iZ#4E

6.4.2 F1r5f £ (SPI) #H=(
R MODE_SEL =F 8 H , #t4 LMH12x9 4F SPI 5. 7E SPI 8~ , LN 51 T SPI A2k s

PICO_SDA : #h &t N4 il g i Hi
POCI_ADDRT1 : #hist%n #2285 A\
CS_N_ADDRO : Fif (fRHEFEL )
SCK_SCL : H:47m & ( LMH12x9 M HIHIAN )

6.4.2.1 SPI i 5¥%

AR A SPI HSYW N 17 A K, B AEHE TR CS_N #p. H% CS N BN (=HEF) | F
2= PICO # N\, 3K POCI %t &=,

XA i WA BN A IR AL . 55— RIW , T 22 #84E | %6 1'b , % T 5 #8:4E |, i%460A 0'b. £z A7-
AO Ny 8 frZiffdethl | 12 D7-DO Ny 8 f7i/ S5 ¥ ¥E. ZaiH) SPI a4 HuhkAIEEE POCI B | i 24w 1Y iy
A HibERIEEAE PICO B\ TEFTA SPI 345 | 24 CS_N BAL A H-FEI K 348 5 POCI #itifs 5. g
PICO & POCI F55- Wi N & ansk 6-11 fis.

£ 6-11. 17 LL 84 SPI FH &1

‘R/W‘A7‘A6‘A5‘A4‘A3‘A2‘A1‘AO‘D?‘DG‘DS‘D4‘D3‘D2‘D1‘DO‘

6.4.2.1.1 SPI GHEH

XT SPIE#HAE | RIW £y 0'b. BEANaR1FRY SPI 535508 17 A7, JHE CS_N [ EFH-EHATAr 4. SPI #5544
AR B ) BT TR

SPI 55 M= S P 6-7 fizm. POCI5if 2 {8 ( bl A7') Rk BT — SPI 55 IR AL A8 N 2
I H 5 HRTHSZ TR,
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tssor —:<—>'

| |
CS_N _\ tssn ‘N—ﬂ_
| |

|
—> :<—tsssu tPH_,l |<__N :‘_tPL

|
|
|
| | | |
|
| ! ! |

|
[ — [
tsu —>, — :

o P EEOEEEOEEEREERE

I

! >t

| — tooz
|

oo () =

& 6-7. SPI EEE&HE SN/

___|_N___

6.4.2.1.2 SPI {zF £

AL — SPI SN 34 41, A 17 Ailie 55— 17 AL s 55 WiFe N fRrisc sl | BE 5 Rl 5%
BN AT A . TS, RIW AN 1, Wi 6-8 A

u%Rm%Tﬂﬁ’57ijwﬂﬁ8ﬁ*M8ﬁﬂMA7M HuhEJE AN 1 2RI . B AR S
[Fx ikl OXFF AT BL#RAE |, HERG. Ak, A# i POCI fith f5 8 frrh i iidds D7-DO , fFEHBi%H 5% .
55 SPI G —#¢ , POCI 7EHT 16 AN B IR ) 2 (H 5 F SR E LK. Ja 17 /\BT%EFEEIEUE POCI # i 1%k
{E2 RO 2 BT 55 S b A 8 A7 B dfs

tssor —¥
CS_N \ ! '
(host) | | |
. t et tssor ——»!
- r_tsssiﬂ '4—: ! o tssh—>! 4—: '
SCK |
(host) A !
|—>| ety I | "
tsy—» “8X1" Pl “17X1" : gl
PICO T1
A6 JAs Y Aa) A3 A1) A0 | !
(nost) : WIIIIEI | | "
tozp — > le— foo—> | topz —> ¢
POCI
(device) —( Don’t Care
> =]
& 6-8. SPI LHE & MfE SR P
Copyright © 2024 Texas Instruments Incorporated TR 15 25

Product Folder Links: LMH1229 LMH1239
English Data Sheet: SNOSDCA1

ADVANCE INFORMATION


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lmh1229?qgpn=lmh1229
https://www.ti.com.cn/product/cn/lmh1239?qgpn=lmh1239
https://www.ti.com.cn/cn/lit/pdf/ZHCSL94
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSL94&partnum=LMH1229
https://www.ti.com.cn/product/cn/lmh1229?qgpn=lmh1229
https://www.ti.com.cn/product/cn/lmh1239?qgpn=lmh1239
https://www.ti.com/lit/pdf/SNOSDC1

NOILVINYOANI 3ONVAQV

LMH1229, LMH1239

ZHCSL94 - JUNE 2024

13 TEXAS

INSTRUMENTS

www.ti.com.cn

6.4.2.2 SPI % 1b5%
LMH12x9 #FLL SPI Zfesk 1 E 2 A4, WK 6-9 Fios.

Host

POCI

PICO

SCK

cs

l

B LMH12x9 &3 fF B #HGER S EHLA SCK 1 CS_N 51l 5 4EEETH A28 — > LMH12x9 &3 52 5] £ L)
PICO 5IH , S 1465E 18 f — NS IEH B =L POCIH 51 1. G 16%E i) % LMH12x9 #3451 PICO 5l &%
FHT— LMH12x9 #3110 POCI 511, NI — DN EAT LA A7 4% . 7E N > LMH12x9 #3241 R ) % 7e B i
B, T EN, S EATAE DN 17 x N (B AL A7 4 , T AR SPI 455, 7ERLR 55 WA

Device 1 Device 2 Device 3 Device N
LMH12x9 LMH12x9 LMH12x9 LMH12x9
PICO POCI PICO POCI PICO POCI PICO POCI
X Z| X ZI 4 Z| X ZI
O (] (@] (] (@] [9]) O [}
(%] O %] O n [&] n [&]
i i i i I
L L L

& 6-9. Z5TE R E

CS_N £ 17 x N AN 1 A ELAZ SR T

26 MERXXFIRIE
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7 N AL
B/

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

71 MRGE
7.1.1 SMPTE ZRFIH

SMPTE #87& T # AT B -4 i [Rl il R SR B A E 5 1 2 DOCER BOR . XU BR AR e . SN

A b TR B ) 5 00 33 2R A DG

1. BEIEIREE - TR T S R R R AN S 75 Q BHPTRIEEIEFEE . LMH12x9 7E SDI_IN. SDI_IN1 Al
SDI_OUT FEANE 75Q RIEIFEMLE , v 55K PR H RS 27 A8 0N H 4 B A5 5 e B 1k

2. RS N TS KEMRIN AR EA BT RN , &EAHCRME AR @ 47uF
MG AR, BRI E RIS .

3. EFHTFRERE ;i 75Q (545 T B L SEEE A S T RUR BRSPS . X AT DASSCE AT I A
IR E I . LMH12x9 SDI_OUT H4itkzh#s B B3V R MR Re , v 2 SMPTE EAAT [#
N [A] 25K

NFFE SMPTE BUYE , T 230K LMH12x9 il E /E R AT RESEIT 75Q BNC i A E (K291 35F ) .
7.1.2 (L4 B E N FIEE ERT 5]

LRI E A S LMH12x9 244 4534 88 B 2h i B 2= st CTLE #1 DFE & |, JF49i € 2% < 1) SDI
AR . EHAEATA SDI S MR A T, S 7O B 3h R 5 25 JF S8l CDR 88 2G5 TR
Il Ta) , AT Fah4FE LMH12x9 DAV E BT B 2 . G0 ZHAEE |, S0 LMH12x9 it .
7.1.3 £1X BT R AT T LI B 7 7 iR E

LMH12x9 BRI\ IR 55 5 B 415t & b S 3EAT 700k . X T2 W 20868 ), SDI_OUT i 45 Bk 5h g th v] T
WO, R BRI AR i . O T TR IR FE M PR AIC B A AH ] CDR B & 58 150 B 1) 2 AN B B S B Bl 3l
R sz, Ay U@ 5| IECE (LOOP_BW_SEL) 377 17 &8 44 il i 77 S AE B & B BE Al 138 hn sk LMH12x9
CDR ¥ 9. 5% CDR Mg S Hl M5 5 , 1520 CDR H 4 w7, R FHEL LOOP_BW_SEL 5|
Tic 25 4 T BE A 400 () R B A BE A ), S LMH12x9 SRR TR o

7.1.4 LMH1229 71 LMH1297 ( EQ #= ) 5/ Bi5/ 5/ B 2514

LMH1229 5] IS fld 2 5 EQ B R4 A A9 LMH1297 (A 8 e sk B 281 12G-SDI WA 1/0 ) 3% . It
5| I 20 T SEEL AT B T R Bk A, AT HE v SDI B K PERE . & 7-1 Bon 7 5l S 22 S O 2
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x
a
a
o 5
-
o
w 9 8 2] z
_ | | s |
[a) [a] x X
2S¢ §:8. s
& 5 @ x S z oz
L 8 z @ 2 z ¥ «
J J 3 0 | o~
o | Z | = X » N
= 8 z 5 8 8 3 3
u > > o o I ¥
& = o o o ! lmﬁmi
SDI_IN+/SDI_IO+ {247 spi_vop/sbI_vob
SDI_IN-/ SDI_IO- 1287| outo+/ouTo+
VSS /VSS 22| ouro-/ouTo-
LOOP_BW_SEL / OUTO_SEL 24| viN/vDD_CcDR
LMH1229 /
OUT_MUX_SEL / EQ/CD_SEL LMH1297 7207| vss/vss
VSS /VSS {19 ouT1+/INo+
SDI_OUT-/SDI_OUT- {187| ouT1-/INo-
SDI_OUT+/ SDI_OUT+ EP=VSsS A7 | OUT_CTRL/OUT CTRL

9]

I

LF+/RSV2
LF-/RSV3

RSV1/RSV1

VOD_DE / HOST_EQO

MODE_SEL / MODE_SEL |42
PICO_SDA/MOSI_SDA |31

SDI_OUT_SEL/SDI_OUT_SEL |41

1
|
|

-~
|

o
o
[a)
[a]
<
z
(2]
(2]
-
o
14
a
[a]
<
z
0
(&}

& 7-1. LMH1219 5 LMH1297 15| 5| =5

&t

To it BRIE B

G| i A

E G| s E A E S

B SAES| ThEE A L EE O |, SRR 7-1,
% 7-1. LMH1229 5 LMH1297 ( EQ = ) 51 JIx 5] B Hbie

3| = LMH1229 LMH1297 = RaEE
1 SDI_IN+ SDI_|O+
I
2 SDI_IN- SDI_IO-
8 SDI_OUT+ SDI_OUT+
I
7 SDI_OUT- SDI_OUT-
23 OUTO+ ouTO+
x
22 OuTO- OuTO-
19 OUT1+ INO+ LMH1229 : ¥k% 100Q PCB #iii.
LMH1297 : RH%E. 78 EQ Bl N AR A 51 .
18 OUT1- INO- . S .
TS AR I ThEE « RFFEAS.
LMH1229 : 4 H1°F- CDR ¥R 52 45l .
4 LOOP_BW_SEL OUTO_SEL  |LMH1297 : AHIFE. 78 EQ B F 44 )5 Al OUTO.
XHF 5 AR SRR (EFF) .
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# 7-1. LMH1229 5 LMH1297 ( EQ 8= ) 5/ BIx 51 JtbE (4:)
5| g2 LMH1229 LMH1297 EZRRED
LMH1229 : 4 st P4l th 2 B 52 P 28
5 OUT_MUX_SEL | EQ/CD_SEL |LMH1297 : 4t EQ B (L4 o1 P
X F 512 (1 TheE - ALk 100 Q OUTO PCB i Hi AR FFE H T
9 VOD_DE HOST_EQ0 | %
LMH1229 : H1°F H sl gt N & s (S5 H SPI) «
12 MODE_SEL MODE_SEL  |LMH1297 : {#f #°F H.
T2 Thae - AUEF B FL REL.
14 SDI_OUT_SEL | SDI_OUT_SEL |%
15 LF+ RSV2 LMH1229 : A3 [ /MR B e s 25 88 ( RIEREMIE O P AR ARz 1T ) «
LMH1297 : frEH ( NEHE ) .
1 LF- ROV e raimsemmsie - fisss.
LMH1229 : 33 OUTO. OUT1 41 SDI_OUT ikt 5 Bk iz AT »
17 OUT_CTRL OUT_CTRL  |LMH1297 : {0y OUTO %4 35 Bg iz 17
T 5 AR TIRE  RFEE (BT F) .
24 SDI_VOD SDLVOD  |%
27 LOCK_N LOCK_N x
32 ENABLE ENABLE %
¥
11 CS_N_ADDRO | SS_N_ADDRO
- - FERE © LMH1229 5 LMH1297 SMBus #3038 (M 2 i) 471E 2 57
T
28 POCI_ADDR1 MISO_ADDRH1
FERE © LMH1229 5 LMH1297 SMBus #3038 - ik 2 i) 775 2 57
13 PICO_SDA MOSI_SDA |
29 SCK_SCL SCK_SCL | %
10 RSV1 RSV1 T
25 RSV2 RSV4 x
26 RSV3 RSV5 I
3. 6. 20 VsS VsS I
30 VIN VIN %
21 VIN VDD_CDR Too HEFEFEIS T 30 (VIN) A F[F 405 H 8 .

(1) ZRHEHEE LMH1297 £ EQ = FigfT.
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7.2 AN A
LMH12x9

SDI i N K kafe s 45 Y5 4% (LMH1239).

F FAT RSN PR A5 (L B S FL B8R4 |, SCRF A 11.88Gbps [ SDI A id K .

MWL FE L2 M E , A L —C EQ 20 LMH1297 5] 3R B A2 7= i (LMH1229)
7-2 85T LMHA1229 [ #7857 F HeL B

, WA RATTAR

PLUR /N VRGN 4H T LMH12x9 S 78 5 H (1) B A s 1
25V
Place 0.1-yF Capacitors
—L“i —L W My 1y 14 —|~ & close to each supply pin
=) - - - s -
=1 | |5 | I°1
. . 4.7 uF 100-Q Coupled Trace
Line-Side Input VIN VIN VDD_LDO
708N (@ | F——sDLin+ (18v) outor p—H ——Rxo+
—]soLn T — S LS
= 8 S 4.7 uF
75Q g —>§2_NEQDDR0 52% - g
Z———PsckscL RSV3 [ & Host-Side
g ePcosm 2 FPGA/Video
) —— 4{POCI_ADDR1 LMH1229 - Processor
200 Q D Level F (SPI Mode) ~—»{MODE_SEL Vs
M LOCK_N . 2 o VeSS
w 7] = 100-Q Coupled Trace
Line-Side Output @ ' 2
75-Q BNC | F——<qsoLoum 5 3 g E w OUTt+— H A rxi+
B — 1= [SA=)
e EENSE PR e S e——
= 47 yF G5L4593838 47 uF
Al t t A A4
VIN VIN VIN
. Optional pullup or pulldown
Optional pullup or pulldown + ¢ 1ka TkQ 1kQ 1kQ re[;istors ?or 4-pLev§I Strap
resistors for 2-Level Strap . . A
Configuration Pins Configuration Pins
Level H=1kQto VIN 1kQ 1KQ 1kQ 1kQ teve: r:l—:rl k(é to VINt
Level L=1kQto VSS 1kQ 1kQ or or or or eve' T = N0 Lonnec
*Internally pulled high 20k 20kQ < 20 kQ 20kq Level R=20kQto VSS

& 7-2. LMH12x9 SPI B EBE

Level L=1kQ to VSS
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7.2.1 REHEHEER) B 7

LMH12x9 7] ic & oy B A R85 1 B i i 8% . LMH12x9 78 SDI_IN [ 38 )37 Fe 2 24747 2 i N 4252 SDI #dfE |
FELE OUTO ( Wikt ) A1 OUTA ( mlikk it ) B &t w2k &1 SDI 155 . [Fl , 78 SDI_OUT k<
B LA 2L B R B O FRE SDI S S LU T ZR G0 Wi sk 1B H 1Y .

7-3 R T LMH12x9 {E A 45 IR IE 834 i s AU B o ZE 7Rl Fh , LMH12x9 7E OUTO #1 OUT1 E\ SDI
FPGA 24t SDI {55 . R, Lt LA e E i SDIIN 55 &K% 338 SDI_OUT H 25 BX 5 2% 4 H it o

5 [FET , FPGA it FA £ 5 sk 5 25 1) LMH1228 X% FiL 45 IR 5 2% R 1% 2403 J5 AL B KT SDI ik .

SDIL_IN
750 SDIM LMH12x9 ouTo SerDes Rx
Input Cable EQ+ OUT1
75Q SDI , SDI_OUT [ oo ocker | (optional)
Loop-Through ¥ o |-~~~ ™ |spiFPca
75Q SDI SDI_OUT1 INO
Primary Output I|:_>M|-||1CZD2§+ < SerDes Tx
750 SDI _ SDI_OUT2 R'::Iocker
Secondary Output
&l 7-3. LMH12x9 s 453038 3 H
7.2.1.1 BIFER
R LMH12x9 H— M ER | ES R 7-2 H IR .
o - 5 L A IR N e R I R 2R T gy TE SR 7-3 RIFE R
R 7-2. —BBITER
TS ER

SDI_IN+. SDI_IN1+ ( {Zf LMH1239 ) .
SDI_OUT+ XX iiH & LA 2%

W 4.7 u F 0402 35S B R 2R 2%

SDI_IO - . SDI_IN1T - ( U/ LMH1239 ) .
SDI_OUT - Wi & B

FEWAEH] 4.7 W F 0402 SR Rl A4 | IR 32 VSS (1 75 Q HIBHIEEAT S
i . BIRIEMMEIEIL IEER) VSS 19 75 Q HBHREAT AT | AT LR pkd

OUTO+ il OUT1+ A48 4 B B8

SR 4.7 1 F 0402 22 W g 26 i 2 2.

i NV 25 0

PIBERAE AR N AR H 28 3 o BTN AN 463 o

=l OUTO+ Al OUT1+ Mk BH BT

FAFA B IR AT 26 A 100 Q 2 4r BTN OUTO+ 1 OUTA+ HEATATZR .

SMPTE [l #14%

H% BNC JS#E S LMH12x9 BEE AT 1 38 Az &, ¥ BNC HER T SRBCE UCR T )
BNC R &4 J& Lhi 2 SMPTE #K.

SDI_IN+ #1 SDI_OUT+

4 SDI_IN+ #3210 Rl B 25 K, SDILIN+ _ERIE S IRIETT e A JLA mVpp. %4
2 EAT R R I, AT RE IR AR AR 3 SO AR 3 11 SDI_OUT+ Sl s, Ak
FHZXHEE RN, Riff SDI_OUT+ Mk R I figiz s SDI_IN+. A/ SDI_OUT+ i ,
TI B4 L (SDI_OUT_SEL = H) I3k FAR K 45

R A LMH1239 B, ABFI 1T EER & A T SDI_INT+ #1 SDI_OUT+.

H IR LA

10LF Fl 1 uF REEHEES | SEEASE.
0.1 uF HASS  SEESA R S| KA -

VDD_LDO #4175 53

1uF F10.1uF 2% RESEITRM VDD _LDO 3 E . #2404 vDD_LDO H1E4h
IR 1.8V IR,

MODE_SEL 3l #

SPI : {f MODE_SEL fRERZEHIRZES (HEFF)
SMBus : ¥ 1kQ HFLZERR VSS (L)

N SDI I ik R g %

11.88Gbps. 5.94Gbps. 2.97Gbps. 1.485Gbps 5 1.001 484 ¥ % % Al 270Mbps. *
T HAR S AN B R | AR S 2 S T R e
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& 7-3. WA BERK B

Bt R

OUT_MUX_SEL ] Ji

1k Q HPHERESR] VSS (HAF L) BUES (AP F) WU OUTO+.
1% 20k Q HEBHZERES] VSS ( HIF- R) AR A OUTO+ 1 OUT 1+,

LOOP_BW_SEL 3l

1 1k Q HBHZERES] VIN ( F H) 80858 ( #°F F ) WSEEBA CDR gl i1y
(LF£ EEAMTHRESS ) -

H 20k Q HBHZERES] VSS (( HSF R ) B0k 1kQ HIBHERES] VSS (( HSF L) wTREARIA K
W (LF+ ERZEAMBRAS ) .

SDI_OUT_SEL 3

¥ 1k Q HIBHEREF] VSS ( HIF L) AT A 45 FRiE SDI_OUT.
95 1k 0 HIBLERS] VIN ( % H ) ATAER s 483038 SDI_OUT.

7.2.1.2 4RI R
ELA @ N A 28 ST 83 v iR I R

wn =

IEPEH R T R B AAS I SR A R

RN 0402 RIS M & AR SAE NG AR, DB RFFRFIERE ST

RS S FF 11.88Gbps M E i & 75Q BNC &4y, & BNC {3 i1 Jeidi A4 Fe . FHPTMIE A
FERSFE R, DUl 2 SMPTE Bl AR K

VA A7 75 5 IR AL VRGN sl AT R AR U, DMETERE 75Q F1 100 Q {55 HES] LMH12x9 I A H a5
S

5 15 T 23T SPI 8% SMBus (5. 15 LMH12x9 % Zigmfe NAE T 5 ke gt 8 |, P Lo
Fl SPI 5 SMBus f& AT HANRAE .

HE 48 7 75 90 I 5B T (0 7 AL DY B 5 . 35032, o) I B r il S A g i bl AT o

%t VOD_DE 100 Q BRE)2$4% 8 51 AT IR LLES 6 OUTOx Al OUT1+ ( Wi fei ] ) 2 )5 PCB #ar i A%k
Wi AEL | AT DU A B A7 A 5 R SR ECE 2 A Lk I .

15 SDI_OUT H T2 Wrek it S |, 154 %323 SDI_OUT+ I HL45 K kA1 SDI_VOD % H i
SR HORE SR E. WA BE , v DU %577 853 6 R SR EUE 2 /81810

7.2.1.3 ML
LMH12x9 PERE 2381 K] 7-4 FIIE] 7-5 v Fros et 15 B HE AT B

cc LMH12x9

Pattern 250 Coax Cable oUTO+ Oscilloscope
Generator o soi N+ or _ or
Vo = 800mVpp, v - > Error
OUT1+
PRBS9 Analyzer

& 7-4. LMH12x9 PCB #ji ( OUTO:. OUT1:) A& E

Pattern 5 cc o LMH12x9
Generator 750 Coax Cable

»| sDI N DI_OUT
Vo = 800mVpp, SDLIN+ — SDI_OUT*
PRBS9

& 7-5. LMH12x9 338 (SDI_OUT+) [l st B

\4

Oscilloscope

A/NFEFE LMH1239EVM B FIRE S8 T LMH12x9 7 OUTO+ 1 OUT1+ Ef 100Q Z%4» PCB #iHi |, LA
LMH12x9 7£ SDI_OUT+ ki) 75Q FRiE i .
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125mV/div

14ps/dv

VOD_DE =F. SDI_OUT_SEL =H. OUT_CTRL=F
& 7-6. OUTO% 4 11.88Gbps (12G-SDI) , CC = 100m
Belden 1694A , &3t B4k S

125mV/div

14ps/dv

VOD_DE = F. SDI_OUT_SEL =H. OUT_CTRL=F
&l 7-7. OUT1% 34 11.88Gbps (12G-SDI) , CC = 100m
Belden 1694A , £33 b4tk S

VOD DE =F. SDI_OUT_SEL=L. OUT CTRL=F
&| 7-8. SDI_OUT+ X 11.88Gbps (12G-SDI) , CC =
90m Belden 1694A , &4k S

Graph Placeholder

VOD_DE =F. SDI_OUT_SEL=L. OUT_CTRL=F
& 7-9. OUTOx BER # 11.88Gbps (12G-SDI) , CC =
100m Belden 1694A , £&5Ti 8k &
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7.2.2 REJL# SDI A 178 1677 ( (KR LMH1239 )

LMH1239 wJc & A H A TU 4 SDI fy N4 8% | & T E RS R M AAG & RIGHERINH . SDI iy N Bk
i 2:1 N E 23 M SDI_IN 5% SDI_INT 3Tk %. A5 , Pkl SDI & N\l i [ N oL 28 7 28 iik | JIf
1E OUTO ( MIgkfaH ) A1 OUTA ( mridek &t ) L & ik E /) SDI /55 . AR , £ SDI_OUT L&
LA B2 i bk S B PR3E SDI S5 DU T & 48 Wil s 056 H 1

7-10 B8 T HA U4 SDI H K LMH1239 RN . fEAEIH | LMH1239 7F 3= BNC i\ (SDI_IN) 14

FI BNC i A (SDIIN1) Z Al TS . EAHFIH , {NAE SDILIN &I R @ A4 f# ] SDI_INT. LMH1239 &
OUTO f1 OUT1 [ SDI FPGA &4t SDI 55,

SerDes Rx
750 DI SDLIN ouTo
Input ———— | LMH1239 oUT1 >
Cable EQ +
750 8DI_ SDLINT_Jf Reciocker | (optional) | SPIFPGA

Redundant Input

750 SDI SDI_OUT
Output

7-10. LMH1239 E A 774 SDI %\ e85 354523 5

7.2.21 WIFER
HR— B LMH12x9 Wit R | &S @2k,
ST BG4 SDI #y AN I EER ) LMH1239 H4ifiiss | i5S%% 7-4 TR

£ 7-4. LMH1239 B A U4 SDI #y A\ R g a3 =R
®itsH ER
1k Q HPLERES VIN (7 H ) B E2 (87 F ) 7i%# SDI_IN
# 20k Q BY 1k Q 3%EE#] VSS ((HF R, L) ATEE#Hk SDI_IN1

IN_MUX_SEL ] Ji

7.2.2.2 FAIEITHERE
G5 E R, R R ETE DR, FRIU4 SDIAN A |, SR TS,

1. BT AT AR SDI fiN. N T HEE 283 iE N A (SDI_OUT_SEL = L) H$HiitfE |, 2k SDI_IN1
FITERIgcm N, DAE B KPR B s 5 SDI #i A AT SDI 4t (SDI_OUT) Z [a] (4 BERG B e ( I &b B 4k
SRR ) .

2. IR¥EATH A SDIfIN , BiE IN_MUX_SEL 4 H PN,

7.2.2.3 B £

LMH12x9 P REZ L & 7-11 vh o 8t e B AT I & 1

cc LMH1239 :
Pattern Oscilloscope
Generator 75Q Coax Cable - SDIO_r|N+ OUO'Ir'Oi R or
Vo = 800mVpp, v » Error
PRBS9 SDLIN1+ ouT1 Analyzer

B 7-11. LMH12x9 PCB %t & JU4& SDI B\ IR % &
ANFE LMH1239EVM AR B S~ 7 LMHA12x9 £ OUTO+ F1 OUT1+ 17 100 Q %4> PCB %,
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125mV/div

14p.s/dv
IN_MUX_SEL =F. VOD_DE =F. SDI_OUT_SEL =H.
OUT_CTRL=F
& 7-12. OUTO% 34 11.88Gbps (12G-SDI) , CC =
100m Belden 1694A £ F SDI_IN+ , £33 8k 5

125mV/div

14p's/dv
IN_MUX_SEL =L. VOD_DE =F. SDI_OUT_SEL = H.
OUT _CTRL=F
&l 7-13. OUTO% 3 11.88Gbps (12G-SDI) , CC =
100m Belden 1694A {7 T SDI_IN1+ , &3t hehik &

125mV/div

14p;/dv
IN_MUX_SEL = F. VOD_DE =F. SDI_OUT_SEL =H.
OUT_CTRL=F
& 7-14. OUT1% 4 11.88Gbps (12G-SDI) , CC =
100m Belden 1694A £iF SDI_IN+ , ZidmH4i k&S

125mV/div

14p;/dv
IN_MUX_SEL =L. VOD_DE =F. SDI_OUT_SEL = H.
OUT_CTRL=F
&l 7-15. OUT1+ 3y 11.88Gbps (12G-SDI) , CC =
100m Belden 1694A fi-F SDI_IN1+ , &t 4k &

Graph Placeholder

IN_MUX_SEL =F ( #3 SDI_IN ) . VOD_DE =F.
SDI_OUT_SEL =H. OUT_CTRL=F
&l 7-16. OUTO0x BER % 11.88Gbps (12G-SDI) , CC =
100m Belden 1694A , &5 iHéhikE

Graph Placeholder

IN_MUX_SEL =L ( %% SDI_IN1) . VOD_DE =F.
SDI_OUT_SEL =H. OUT_CTRL=F
&l 7-17. OUTO0x BER % 11.88Gbps (12G-SDI) , CC =
100m Belden 1694A , 253 B4k E
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7.3 EJRMREIL

LMH12x9 75 B 2 #l dy 25 28 AR AR Ao g I FE VR . N SeB sV 548 |, 020K 0.1 nF 381 U5 2 g % L 25 R S8 il &%
VDD _LDO #1 VIN HJFE5| I E , FF&EHEE VSS. ZE Uk VIN FRAB K RKREEBES (Hlan , 10uF
1uF )

25V
T
R * 1uF 10 pF
I0 1 pF 0.1 uFI
VIN VIN

— EP

VSS LMH12x9 VDD_LDO —— 1

VSS (1.8V) | 1puF 0.1 pF

VSS I I

K 7-18. LK RIE LA

N T SRBLRAF B RS B, R S AR R R AR S . Ot AT DU e 2 A/ TR 3 TG 2 5 B R A AL R A
B, AT GR35 AR FELR B B o 8 ZEIA RIS 4 B8R, T LALE BNV R BR AR Th A el 2mil 25 4mil A0 J52 B 25 10
VDD 1 VSS P A Ui 245 -

7.4 7 )7
7.4.1 G5

HitE 2 B DA TR KA LMHA2x9 [ LB A A 2%
7.411 BEBOE BRI

o EPFESIIHEIBRMES | HEE BRI R R 750 BB 100Q ZAE . N T S2Ilix— &, 8
100 Q ZEMARLAE 48 2 ERe iR uk | X 75 Q BAUmAG LM 55 3 R Re P i R k.

o WIRAS SARL MBI UESL TR/ — 2, WINAE 8] O BE 2 /D AR50 FE ) 5 f5 . IXFERT DL LA AE BT
AL B AR AL

o BRI A B SRR A £ K — S TR R M . B R (N I S & S B AE B BT R AL .

7.4.1.2 % PCB fig &

TG LR — R ) e S A 2 L

o XFTZESK, RATREREFREAZ 0 10 T8 FERIR] BE — . MATZR A 05> I (Bl , B TACimAih A s as )
T HIRAT I 5] 4 A I

o BT IEARZE SRR AT, B R RAT 22 it B A 450, ST EMES il ATSR A BN 45° #h . 4R s
2 AR PR IR

o WRMHE S WRAIERE SIS, WAZEE S I L A E — MR Rl 42 (GND) i fL , PAMEHE L
— BIUAR e b R o o B Mk D B AN 4

o DAERF, BRI ETTE A FLARE

7.4.1.2.1 SDI_IN* 7 SDI_OUT% :

o I HEA 75Q HimlHPARRE S A 2= S5 %) SDI_IN+ 1 SDI_OUT+.
o ARLRTEEEE T A 8-10mil , DL 3 ST A L.

o fHEA LMH1239 i}, [FIFERIAG mFe X SDIIN1: HiEH .

7.4.1.2.2 OUTOx #1OUT1*

o R A 100Q 25 BHPTH AR & A1 2005 5 % th 2] OUTO+ A1 OUT1+.
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o ARLRYERLE TN 5-8mil , LLEE 2 E i T A .
7.41.3 RIER

o TEREEFIAECF L, B RS (BB ) BT 4.7uF MM A AR IC FRIER T, DR
AIREIRR /N AT AE AR o OSSR I RSE DLS B S SR A 1) 2 A e T L B AR S, ]l = 4R R B AR
€ o

7.4.1.4 BNC 8840 R AAG 28

o SR BTHE R B BNC i J5 ki ff BNC (15 5 & Fi AR AL Be 0 SCRF 75 Q RHAEFHAT. BNC )87 i 2 ik i f
FERCR I BNC i Jm R AR G

« {#3F BNC #1 SDI_IN+ 2 [A] (A 28 K FE#c4E . SDI_IN+ Al SDI_IN - 22 [l (AT LR AR R AT AR |, KT |, sk
4. SDI_OUT+ il SDI_OUT - /2 #tt.

« MM LMH1239 i), [FIFE )46 R RS % SDI_INT+ Hi&EH .

7.4.1.5 HIRAEHEE

o HEBERELEEK S HETESIHE ( VIN. VDD_LDO ) &2 MR ekt . & FLIEE AL T 5 iR 5| 5 G
JERADIRAL B, FAT 2600 B o

o AR A S B AN RS (10402 8(FE/N ), FREEIEH YRS BBCE |, DAE T KR B /s
B, XUEHAJBEFMELIKZ , 5 EP ( AMNRIEAL ) B .

7.4.1.6 HEEEN

* EP ( 4MEJEAD ) FIFLATAR LA & T 2SR S 80HE G BUTARE & . N T IREHBRAE & | 53
FUEWAEREAT QFN S 2640 5 2 B B bR . Wi A A4 s fLAFLAR T 1 AR R AT e 275 EP H
AR MRsh. A, HLERA T K RTV 33K R T FLATF DA LA B R 25

o B EP M AUEIT 3 x 3 L FLMESER BT IT . X L@ LT A SRS |, BT AR & AR A R R
MNWGEFL. PLAE. /LERE T 5.6 1 RTV 33 KW EoR 7 e Tt fLR ~F TG E B

£k QFN FEERIEZER | W2 QFN/SON PCB 7% NI Tt
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7.4.2 w0

B 7-19 F I REIERT /@455 P ESNEH LMH1229 15/ . T4 8 LMH1239 iR , &M T
SDI_IN+ (¥4 Ja 45 7 [RIAE & A T SDI_INT+.

SDI_OUT+

| Layer 3 GND Reference for

Layer 2 GND Reference for
Differential Traces

© © O NEEEE T
=— |
| \\\\ BNC Footprint Larger bulk capacitors (10 pF, 1 pF) |
{ b Anti-pad for VIN can be placed farther from |
- I K 20=750 IC. :
| W =10 mils
5 | i « :
7] ] = Via to I
! I I VDD_LDO |
_ 4TyFy Pour Place 0.1-pF decoupling caps on |
| Bottom Layer close to pins. Connect I
| Via to VIN to Pour and EP with vias. 47pF 100-Q coupled I
: i ‘ trace :
75 Q 4.7 uF
—— LU Gzl e W=8mis | H
1 C) s=10mis | £
. W T D ) e w=gmis |
- | '
47 pF :
|
VSS Via to I
GND I
|
4T F :
: |
”””””” W=8mils | H
S = 10 mils : =
,,,,,,,,,,, W = 8 mils | O
Via Array on Bottom EP W O | I
Layer shared with VSS (Exposed Pad) 47uF 1000 coupled :
Il pins and decoupling caps trace |
=— 47 PFi | where applicable |
~ 1 | |
e I
|
|
|
|
|
|
|
|
|
|
|

| Single-Ended Traces

Note: All high speed signal traces are assumed to be on Layer 1 (Top Layer).

Bl 7-19. LMH12x9 =3EA5 A0 Rl
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8 BRI SCHRE
8.1 FW R BE il A

BRSO EOFRE A , T SR ti.com LRSI S OCIER . st A AT BVR] AR i A IS A
o HREMMEAELE | i RTS8k

8.2 T RIE

TIE2E™ h 0 e ipdn & TRIM R EES E Y0kl | W EE L RO RAYOE . S IiF s it 5e. Bk
G R B A TR B SRS T PSR BT 7 B

VRN A B S AN TR “HERE” SR, XES AR TI HARMVE | I EAR—E B T A 530
TI A8 I 22K

8.3 M
TI E2E™ is a trademark of Texas Instruments.
FrA bR A B A E I .
8.4 HHAHEE
Fr LR (ESD) SR X AN LR LS o AN A (T1) BESGEE 2 00 TR 18 M A B AT A SR AR B o SRS I3~ I A 3
A FIZETRT | 7T 2 PUR R L .

m ESD MR/ NE FEBUNOITERERE , KBS FEE IR REE A 5 R BIBUE |, R BV IEH A2
HOE R AT e 2 BT 5 H R AT R AT

8.5 RiE%R
Tl REX RAVE RS IR T ARE. 8 ZREIE A E X .
9 T i e
H#d BT iEH
June 2024 * WIUH RATHR

10 MUK HEMTTEGE R

PAR DU RS AU, BRI (S B X5 B R R e A R I ol ol A . B i A2, A S ATE R,
HASHS BSCRBAT BT o A R MER R AP ST IRA 15 20 Bl 2 AR S A
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PACKAGE OUTLINE
RTV0032E WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES:

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

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

RTVO0032E

WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

([J3.45)

SYMM

" TyuUuiTu oy

EBG569

L 1475)4

(4.8)

LAND PATTERN EXAMPLE
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SOLDER MASK DETAILS
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’ OPENING

I
kMETAL UNDER

—’ SOLDER MASK
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN

RTV0032E WQFN - 0.8 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 33:

75% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

SCALE:20X
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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BN
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R
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10.2 B EERME R
REEL DIMENSIONS TAPE DIMENSIONS
A |¢ KO |¢— P1—¥
RIS T
of o ol s W
Reel | L l
Diameter
Cavity +| A0 |¢
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
i P1 | Pitch between successive cavity centers

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O OO 0O OO0 Sprocket Holes
| |
[ [
Q11 Q2 Q11 Q2
| |
4--g--1 t--1-—-1-I ﬁ
Q3 | Q4 Q3 | Q4 User Direction of Feed
| w A | v
I I
"
Pocket Quadrants
a1 B AR | SIS sPQ B ﬁgﬁﬁ” A0 BO Ko P1 w Pin1
P EA£ (mm) (mm) (mm) (mm) (mm) (mm) (mm) SR
LMH1229RTVR WQFN RTV 32 3000 180.0 12.4 5.3 5.3 1.1 8.0 1.1 Q2
LMH1229RTVT WQFN RTV 32 250 180.0 12.4 5.3 5.3 1.1 8.0 1.1 Q2
LMH1239RTVR WQFN RTV 32 3000 180.0 12.4 5.3 5.3 1.1 8.0 1.1 Q2
LMH1239RTVT WQFN RTV 32 250 180.0 12.4 53 53 1.1 8.0 1.1 Q2
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TAPE AND REEL BOX DIMENSIONS

B bR e Bl sPQ | K (mm) | g (mm) | B (mm)
LMH1229RTVR WQFN RTV 32 3000 210.0 185.0 35.0
LMH1229RTVT WQFN RTV 32 250 210.0 185.0 35.0
LMH1239RTVR WQFN RTV 32 3000 210.0 185.0 35.0
LMH1239RTVT WQFN RTV 32 250 210.0 185.0 35.0
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
XLMH1229RTVR ACTIVE WQFN RTV 32 3000 TBD Call Tl Call T -40 to 85

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

OBSOLETE: Tl has discontinued the production of the device.

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

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

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

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

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

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

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

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

RTV (SfPWQFNfNBZ) PLASTIC QUAD FLATPACK NO—-LEAD
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Bottom View
4206245/C 10/11

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

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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