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ABSOLUTE MAXIMUM RATINGS

Supply Voltage Range, VCC vvooovvvvviviiiiiiiiii -0.5V to +4.0V
Voltage Range at Output CML Pins..........c.......... -0.5V to +4.0V
Voltage Range at Input CML Pins, RES, VCC_T,

and GND_T ..o -0.5V to (Vcc + 0.7V)
Voltage Between Input CML Complementary Pair ........... +3.3V
Voltage Between Output CML Complementary Pair ........ +1.4V

Continuous Power Dissipation (TA = +70°C)
48-Pin TQFP (derate 36.2mW/°C above +70°C)........ 2896mwW

Operating Junction Temperature Range.......... -55°C to +150°C
Storage Temperature Range...........c.ccoocevoie -55°C to +150°C
Die Attach Temperature .........c.c.cooovieviiiiiiiiiieieeee +400°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to absolute

maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Vcc = +3.0V to +3.5V, Ta = 0°C to +70°C. Typical values are at Vcc = +3.3V, external terminations = 50Q +1%, MAX3815A in

automatic equalization mode (EQCONTROL = GND), TMDS rate = 250Mbps to 2.25Gbps, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
lock LKLOS = HIGH 210 270
Power-Supply Current lcc Clock present (€ OS& mA
Clock and data absent (CLKLOS = LOW) 12
Supply-Noise Tolerance DC to 500kHz 200 mVp-p
EQUALIZER PERFORMANCE
Residual Output Jitter (Cables 1dB skin-effect loss at 825MHz 0.05
Only) 0.25Gbps to 1.65Gbps ul
(Notes 1, 2, and 3) 24dB skin-effect loss at 825MHz 0.13 021
Residual Output Jitter (Cables 1dB skin-effect loss at 825MHz 0.1
Only) 1.65Gbps to 2.25Gbps ul
(Notes 1, 2, and 3) 24dB skin-effect loss at 825MHz 0.14 0.28
CID Tolerance 20 Bits
CONTROL AND STATUS
Differential peak-to-peak at EQ input
U e with max 225MHz clock (see the Typical
CLKLOS Assert Level Operating Characteristics for more 50 mvp-p
information)
CML INPUTS (CABLE SIDE)
Differential Input-Voltage Swing VID At cable input 800 1000 1200 mVp-p
Common-Mode Input Voltage Vcm Vga ) V%% * \
Input Resistance RIN Single-ended 45 50 55 Q
CML OUTPUTS (ASIC SIDE)
500 load, each side OUTLEVEL = HIGH | 800 1000 1200
toVce OUTLEVEL = LOW 500
Differential Output-Voltage Swing VoD mVp-p
With back termination as shown in Figure 4, 910
OUTLEVEL = OPEN
Output-Voltage High Single-ended, OUTLEVEL = HIGH Vce mV
; _ vece - vece -
Output-Voltage Low Single-ended, OUTLEVEL = HIGH 600 400 mV
Output Voltage During Clock T Vce - Vee +
Absence (CLKLOS = LOW) Single-ended 10 10 mv
2 AKX
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +3.0V to +3.5V, Ta = 0°C to +70°C. Typical values are at Vcc = +3.3V, external terminations = 50Q +1%, MAX3815A in
automatic equalization mode (EQCONTROL = GND), TMDS rate = 250Mbps to 2.25Gbps, TA = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
~ 50Q load, each side to Vcc, Vce -
Common-Mode Output Voltage OUTLEVEL = HIGH 095 \
Rise/Fall Time (Note 1) 20% to 80% 80 160 ps
LVTTL CONTROL AND STATUS INTERFACE
LVTTL Input High Voltage VIH 2.0 \
LVTTL Input Low Voltage ViL 0.8 \
LVTTL Input High Current VIHMIN) < VIN < VCC +50 LA
LVTTL Input Low Current GND < VIN < VIL(MAX) -100 HA
Open-Collector Output High
Vc?ltage P ¢ RLOAD > 10kQ to Vce 2.4 v
Open-Collector Output Low
Vcﬂtage P RLOAD > 2kQ to Voe 0.4 v
Open-Collector Output Sink
Current 5 mA
OUTLEVEL Input Open-State
Current Tolerance 5 WA

Note 1: AC specifications are guaranteed by design and characterization.

Note 2: Cable input swing is 800mV to 1200mV differential peak-to-peak. Residual output jitter is defined as peak-to-peak jitter,
both deterministic plus random, as measured using an oscilloscope histogram with 5000 hits. Source jitter subtracted.

Note 3: Test pattern is a 27 - 1 PRBS + 20 ones + 27 - 1 PRBS (inverted) + 20 zeros.

REEEIFIE
(Typical values are at Vcc = +3.3V, Ta = +25°C, data pattern = 27 - 1 PRBS + 20 ones + 27 - 1 PRBS (inverted) + 20 zeros, equalizer
in automatic mode, cable launch amplitude 1Vp-p differential, unless otherwise noted.)

SUPPLY CURRENT
vs. AMBIENT TEMPERATURE INPUT RETURN LOSS vs. FREQUENCY
250 o 0 .
OUTLEVEL = OPEN, EQCONTROL = Vg, g :
240 | CLOCK SIGNAL ACTIVE g 5 g
230 E 0 z
)
= — T | _. -15
2 210 i g — —
S 200 \ = 20 -
S TMDS SOURCE DC-COUPLED TO MAX3815A 3 /
g 190 INPUT (NOMINAL AMPLITUDE) | 25 %
3 180 /
] 30 N
170 1 N
160 | TMDS SOURCE AC-COUPLED TO MAX3815A - -3
o L—L 1 1 1 1 0
0 10 20 30 4 5 60 70 0 500 1000 1500 2000 2500 3000
AMBIENT TEMPERATURE (°C) FREQUENCY (MHz)

MAXIN 3
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TMDS

TAIINETAALISAY

REBEERIERS)

(Typical values are at Vcc = +3.3V, Ta = +25°C, data pattern = 27 - 1 PRBS + 20 ones + 27 - 1 PRBS (inverted) + 20 zeros, equalizer
in automatic mode, cable launch amplitude 1Vp-p differential, unless otherwise noted.)

EQUALIZER INPUT EYE AFTER 100ft OF 26 AWG
CABLE (TOP) EQUALIZER OUTPUT (BOTTOM)

MAX3815A toc04

EQUALIZER INPUT AFTER 100ft OF 26 AWG
CABLE (TOP) EQUALIZER OUTPUT (BOTTOM)

20mV/div

500mV/div

350mV/div

MAX3815A toc03

SHRI3DVIGear, Inc. DFIETY,

4

DATARATE=225Gops | | | | DATA RATE = 2.25Gbps [T ]
300B CABLE SKIN-EFFECT LOSS AT 1.11GHz —] 300B CABLE SKIN-EFFECT LOSS AT 1.11GHz —]
! A LAU“»
A e T MW
Ay LY y
350mV/div
M J%WUL il
5ns/div 100ps/div
EQUALIZER INPUT EYE AFTER 150ft OF 26 AWG TOTAL JITTER vs. DATA RATE
CABLE (TOP) EQUALIZER OUTPUT (BOTTOM) (50m HDMI CABLE)
MAX3815A toc05 200 MAX3815A toc06 05
DATA RATE = 742.5Mbps [ DVIGear SHR™ HDMI CABLE (22 AWG)
24dB CABLE SKIN-EFFECT LOSS AT 370MHz —| 180 ‘ ‘
| 160 PEAK-TO-PEAK JITTER — | 04
T 140 IN PICOSECONDS ~ —| T
£ 12 AN 03 =
{ & / N &
i [ E 100 f——— E
L—W 2 /7 >
= 8 02 =
! = 60 =
[ 4 / X 0.1
} PEAK-TO-PEAK JITTER
’ —
il;ﬁ“ ‘|=]_ 20 IN UNIT INTERVALS
0 ‘ ‘ 0
— 250 750 125 1750 2250
ps/dl DATA RATE (Mbps)
TOTAL JITTER vs. POWER-SUPPLY NOISE
FREQUENCY (DATA RATE = 2.25Ghps)
180 .
NOISE AMPLITUDE: 200mVp.p g
170} DATA THROUGH 50m DVIGear SHR z
HDMI CABLE, 22 AWG g
_ 160
& 150
&
E 140
= 130
120
110
100
1 10 100 1000 10,000
FREQUENCY (kHz)
AKXV
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REEBEREERE)
(Typical values are at Vcc = +3.3V, Ta = +25°C, data pattern = 27 - 1 PRBS + 20 ones + 27 - 1 PRBS (inverted) + 20 zeros, equalizer
in automatic mode, cable launch amplitude 1Vp-p differential, unless otherwise noted.)

TOTAL JITTER vs. CABLE LENGTH (CARLISLE TOTAL JITTER vs. SIGNAL AMPLITUDE INPUT
INTERCONNECT TECHNOLOGIES TWIN-AX 28 AWG) T0 CABLE (DATA RATE 2.25Ghps)
06 130

50m OF DVIGear SHR HDMI CABLE
120 | WITH 35dB LOSS AT 1.11GHz

2.25Gbps l /

MAX3815A toc08

MAX3815A toc09

H
i
— 05 !
N \
= I 1.485Mbps 110
04 + L p: =
E Tair A Y S AN
= T 2100 N
2 03 11— 7425Mbps = \
@ [ = 9
= ) E —
£ 02 [—NOEQ 7 7 , Z g \
& i1/ | wiTHMAX3815A EQ 5
o 1y 7
= T \/
]
0 E 60
0 10 20 30 40
CABLE LENGTH (m) 50
04 06 08 10 12 14 16
DIFFERENTIAL AMPLITUDE (Vp-p)
EQCONTROL VOLTAGE (RELATIVE TO Vgg) LOSS-0F-CLOCK ASSERT THRESHOLD
vs. CABLE LENGTH (MANUAL EQ CONTROL) vs. CABLE LENGTH
0 MAX3815A toc10 200 350 _
CABLE IS CARLISLE INTERCONNECT = CLOCK AMPLITUDE IS AT INPUT OF CABLE ]2
01} TEGHNOLOGIES TWIN-AX 28 AWG WITH - 180 & a0y | CABLE IS CARLISLE INTERCONNECT 2
APPROXIMATELY 1.350B OF LOSS L 160 E TEGHNOLOGIES TWIN-AX, 28 AWG / g
= 02 = =
= PER METER AT 1.11GHz // 0 o S 550 | | /
2. 2 = 225MHz CLOCK
5 03 ‘ - 120 & = FREQUENCY
S EQCONTROL VOLTAGE / E = 200
= X
Z 04 / 10 S z
= = = 150
S o e (o 2 2  ctooe
o | a = 7
S /74/\_/( 60 2 £ 10 e AR
06 N Z
—~ 0 - — M
07 RESIDUAL JITTER —{ £ 50 —
AT 2.25Gbps e
08 ‘ 0 0
0 10 20 30 0 6 12 18 24 30 3
CABLE LENGTH (m) CABLE LENGTH (m)

EQUALIZER OUTPUT EYE AFTER 50m OF 22 AWG
HDMI CABLE (DATA RATE = 2.25Ghps)

MAX3815A toc12

DVIGear SHR HDMI CABLE

200mV/div

100ps/div

MAXIN 5
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it 55 BF
imF 2 Hae
e 2 vee BRET. TNCOEV AV BRI IBENBUET,
2 RX0_IN- BDO7T—5 A, CML
3 RXO_IN+ EDOF—% AN, CML
6 RX1_IN- BO7F—5 AN, CML
7 RX1_IN+ EDOF—5 AN, CML
10 RX2_IN- B0O7F—5 AN, CML
11 RX2_IN+ EDF—5 AN, CML
14 RXC_IN+ EnoOvo AR, CML
15 RXC_IN- anuoyoAH. CML
AASAHYHIEH, COEVZFRATDEEMAX38I5ADE L NIV AHIHTDEZENTEET,
17 EQCONTROL BEICTHESIEDIERIT. ZOEVAEGNDIZEHRLTLES L, FhaR/NMMILEWESIS.
BE%EVce - TVICERELTLZE W\ FIeFBTERZTOHBEIFEE%ZV e - 1V~Vccll
RELTLES 0 FMICDNTIE, [T —2a BRIDEEZSRBLTIES 0,
18 CIKLOS QDvﬁﬁiﬁ%ﬁtﬂyﬂlﬁ—jyjbO@O:@E)H\7—7»#6@MMB7DU7Ab
DEELIBEICO—ICFY—hENFET, EVNGL.TKQDBEHREN LTV eallEHR LTS 0,
19 N.C. EBHEL, COEVISHETCEHEEINTLE A,
20, 23, 24, 25, )
28, 29, 32, 33, GND AN
36, 37
21 RXC_OUT- | &amr0OvoHA. CML
22 RXC_OUT+ | E@zOvoEH. CML
26 RX2_OUT+ | EDF—%HA. CML
27 RX2_OUT- B0O7F—%EHN. CML
30 RX1_OUT+ | [EDF—#EH. CML
31 RX1_OUT- B0O7F—%EHN. CML
34 RX0_OUT+ | [EDF—%#EH. CML
35 RX0_OUT- B0O7F—%HN. CML
HALILDHIEA S
39 OUTLEVEL - HIGH : 22D HIRIE(1000mVp_pZ=Eh)
- OPEN : 267 Q MAMI 1T R IKT CEEDH HIRIB(O00MVp_pZEE)) (H4%ESHR)
- LOW : ZBEDHEAIRED1/2 (500mVp_pZEEf)
40 OUTON HAA =T IEBAS(LVTTL), SOANEO—IC3EHITDE. CMLEAEA =T ILER,
NIRRT EEEO Yy oA EOICKYET,
41,43, 44 VCC_T FHIBEH. BEIMETII. VecllERIDRENHYET,
42 GND_T FHIEH. BEHETIT. GNDIZEBHRIDHNELHUFET,
45-48 RES FHEH BEHBECTIE. A —TUNITIRENHIET,
B Ep TORR—=ZRINYR, BRNPIOBIHICELVEMEEREEFRT D/-0H. TIRR—IR/VYRIG

ERERDT S MIFBMTLEITNSEY I EA.
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TERMINATED
RXO_INs/- |2 OV =B'G‘EEETR > ADAEFg'VE > ALl\llll\g:_TllF,\IlSR > DRIVER > RX0_OUT+/-
1 ]
TERMINATED
RXT_IN- [ ML > > ADAEFg'VE e > DRIVERA > RXT_OUT+-
1 !
TERMINATED
Rz |23V ML U > ADETIVE - ! DRIVER >—{ RX2_OUT+/-
A A T T
EQCONTROL
TERMINATED
RXC_IN+/- 33VCML >B'”EEETR > ALl\llll\g:_TllF,\IlSR B~ DRIVER >—| RXC_OUT+/-
\/ -
OIS ] CLOCKL0S i o

K1 77>023> 547050

i

TMDSA 54 HDMAX3815Al3. 250Mbps~2.25Gbps
DREE <2 DF I DT —7RE) CEHCMLASL T—5
A5 (TE) F9, MAX3815AI380 —T7ILDRESHRIEL
ZEHMICHEEL LT, MAX3815AIF4H#EDCMLA I/ Y
T 1oooOvoESRAEHE. 3SDOMIILE
BICEA OSA . HBEDOUITAIT7 0T BXULED
HANYTFTEBRINET (K1),

CMLAANYZ7EEXUTHEARZA4N
AFNYTF7EHARTANE BRE—RODYZ(CML)
ERNWCEEINTT(RA4EHSZESRE), HAORTA/NS
=72 o5 ThH'Y. OUTONEV AFEDTH IICT
BZENTEZY, F/=. OUTLEVELE>AfE>T. B
ERENEBAREIDDLNILDOEDI DIIRETDIENTE
F9, FMICDONTIE. [PTUTr—2a BRI ETHF
SRR DIBAESRBLTLES Y CMLEDA 2 FTT—2D
M DONWTIE. 7T —2 3> /—1291 [HFAN-
01.0: Introduction to LVDS, PECL, and CML] (Z&3)#%
SRLTEE 0,

MAXIN

IOvoRKESRKRES
sOvoELESHREEIICLKLOSE /ICcyOy k&L
EEEHHLEY, ZThigA—T L o5EBHTHY.
4. TKQDNMTVFTILT Yy T EN LTVl R T D
WEHAHIEY, 2T, LOSHAODERDEEIC
BAhodWETTY,

BHEBECISAY

DR TF—FF v I, BILCEISE A IS/ %
BATWWE T, FEFPRIVIE. ANESZEFTLUTEIM
INREZLDEERELF T,

VIFATPT

IFq 070 NE. BISEA DASA YD SDESEIERE
LT, BREOLEETEGNURY, BEBNALANIVES
BLUOO—LANIVESELTHARSA/NITHEBLET,
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DO > — D0
g; | mmam [T
| mAxss1oA
CLK —»»] > — CLK
MAXIM
MAX3815A
D3 —p] » D3
D4 —» » D4
D5 —»> > D5

2. Fa 7N oDT T )r—2 3 IlBIFDMAX3815A
DEHH

VAKX Vee

MAX3815 Ve

4.7kQ

TO CHIP POWER- CLKLOS

CONTROL CIRCUITRY

3. i81t L 7zCLKLOSH A ElE’ K

+3.3V
AKX

MAX3815A

RX_OUT+ 500 500

267Q

0—/\/\/\/—0 !

HDM/DVI

RX_OUT- RECEIVER

12.5mA

CLKLOSA'O—LNIUZTEDE. RXCINEVDES

4. #EH& ke

PV r—2avigik

RN —ILRMIE VA ZXMRTPT—=TIU(STP), —ILk
B IAZNRT T —=TILUTP). LU EE#T—TI
Tl REBNRIBEERICEOTIMDSESDSREIRART MY
NBRRLET, wRELT T—FI>—NELDNHN
HDNIT—TIHTRICRINEEIF. BET7A/N\T—>
MEEICEALTLENE Y. MAX3815AIET—FZ[EE L.
MESCETOCUES VI 2REE T,
BERWLETMDS A > 71 —RIAEDZEE )7V ) T
BRENCTWET, CORDIEDI U IIFENZENEXR
2.25GbpsD 7T =5 =mElL. 48BN D1
BR225MHZTENIEID103D1 (0. IXDRED IOy D
T, TMDSIZ7FOJDnVCGA > IDEDIC. &F
SEBREEER V) -V DEFREZRZDDEN DY
9. EROTAOYILITIIEREDERIS. HXZ
250Mbps~2.25CbpsT 9, EBEmBREE (A : QXCA)Z
WEETDTT)r—2aTld. (72722 1DDV
AV TI-ANMERENE Y, ZODVIM Uy T1—X(d,
62ODT—F ) oE1DDIOY ITERSNDIZD. 2D
DMAX3BI5ADE A DICICE B TETDLDOICI/OV I %
FIFoBENHUETT, H2ZSRL TS0,

MAX3815AIL. UFOBEZRCTEHLND. \D7EDTMDS
A2ETI—RADILRICEHFERITDIENTEET,

DVI (A PFIVEDATIVA > TT—2R), DFP™ (T4
W75y XHIV). Panellink, ADC™ (Apple7+4 2~
LA 3% 20%). BEUHDMI (SHEMVILFXFA 71 >
S TI—2R)

o0voRKES(CLKLOS)EN

70V o8'KESIE. CLKLOSHAICELDTRENE T,
IND—1t
ALY RANINZETREDEICE DI EZRLET,
ZEDF Y FIVCTRBEANBEFEBETI100mVp_pEE)
BREIWVAREWMBE)AMEIEESNTLVUE, CLKLOSIE/ \
IC78 &Y, CLKLOSHAIE. fe&xd. 7 —TILDRHE.
ROANDEIE. A ATA Y EDRERICE DX
V2ODB@BZRIBEICELTNEY, 7OV IRE
B3, RXC_INEVBEODCEEXIFACEEICEE
SNPINIEICBRLTLSES L, £30mV (R#(E)
FNERELDCEBEZIFACERIITI T4 70OV D
EEELTRAMEINE Y,

DFPIZVideo Electronics Standards Association (VESA)DEIZET Y,

ADCIZApple Computer, Inc. DEZETT,
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HDMI/DVI4—7)VF

o0V oEEERKIZ. JOVIESIELLLEDENT.
HEDEBEBREYILE T, AHDESHEONBZNESIT
Y, ZOBBMICEOD>THAZATICL. HEBEENZE
83mMWICIEB L £ 9, BIREKBF. MAX3815ADTMDS
HHE NS, NAAVE—=F D ZIRREIZIEUF T,
CLKLOSIZ#A—T>aLo5EHhTHY. EETDI=oHIC
IV EDRBICTILT Y TN WMETY, TILT7Y Tk
MOMEIZTkQ~10kQOEHICE) FT(R3IESH),

HALANIVEIH(OUTLEVEL) AR
OUTLEVELEVIINZAZXT—hANTHY. ZOEVZ
ERITDIET, IDDENBENDENLNIVZEIRTD
ZENTEEY, ZOEVAE/NAIIERBITDE, FRIRD
IEWNEEDENDESLANINIBUET, EVEF—TUIC
TDE 26TQDEHERIFHENICK OTIREDHS
RIBICEVET, COEVZO—-ICEBHITDE. RED
HEABESLNILD1/21218IET,

PR ER

PRIGENZEATOE. RPZRINTDIETESRSE
MzEESBDIENTEEY, oI ERIFIERIE
VDIV READERE/NA (V) EO—(V)IZ>TRL
9, RIS 3DDHDBRDZENZNTMAX3815A
ZERTDETDHNBEEZRLTNET,

A1/ FHH(EQCONTROL)A N
EQCONTROLEV A FERTDE. 2BUDHETEHLZE
BHIDIENTEEY, COEVETSURICETDE
1AM FISEBHETE-—RIBIET, £, ZDEV%E
Vee - W~VecDEBREIZTDEELNILDOFENFHIEA
AREICRYE T, T—ANERKICTDHICIE. Vel
BRELTLESWVEWNWT—TIV), T—INER/NMITD
1213, Voo - WICERELTLEE0hEWNWT—TIV),

1. LAHRELLDIRE

A5 71—RETIV

/NAXI /I
MAX3815A

Vee

RX_IN+/- —

5. ErLL 7z AAEEEK

MAXIV
MAX3815A

TRANSIENT
SUPRESSOR
CLAMP _

RX_OUT+

RX_OUT-

10mA OUTLEVEL = HIGH
12.5mA OUTLEVEL = OPEN
5mA OUTLEVEL = LOW

X6. Bt L7z EIEEE

DIFFERENTIAL SINGLE-ENDED HIGH | SINGLE-ENDED LOW
OUTLEVEL BACK TERMINATION SWING (mVp-p) (VH) VL)
High Open 1000 Vce Vce - 500mV
Open 267Q 910 Vce - 85mV Vce - 540mV
Low Open 500 Vce Vce - 250mV
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TYPICAL MAX3815A CABLE REACH
(DATA RATE = 2.25Ghps)

60

50
TYPICAL LIMIT OF CABLE

WITH EQ AT 2.25Gbps

40 >/

30

20 TYPICAL LIMIT OF CABLE
WITHOUT EQ AT 2.25Gbps

10 \

X

CABLE LENGTH (m)

28 26 24 22
WIRE GAUGE (AWG)

B7. 77— 7 ) BER#

774> (OUTON)A A
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