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ABSOLUTE MAXIMUM RATINGS

Supply Voltage Range, VCC vvooovvvvviviiiiiiiiii. -0.5V to +4.0V
Voltage Range at Output CML Pins..................... -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)........ 2896mW
Operating Junction Temperature Range......... -55°C to +150°C
Storage Temperature Range -55°C to +150°C
Die Attach Temperature ...........c.ccoovieviiiiiiiiiiiieeee +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 Ilcc 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 826MHz 0.05
Only) 0.25Gbps to 1.65Gbps ul
(Notes 1, 2, and 3) 24dB skin-effect loss at 825MHz 013 021
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
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 Vg’a ) V%% * Y
Input Resistance RIN Single-ended 45 50 55 Q
CML OUTPUTS (ASIC SIDE)
500 load. each side | OQUTLEVEL = 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
. _ Vce - vce -
Output-Voltage Low Single-ended, OUTLEVEL = HIGH 600 400 mV
Output Voltage During Clock . vee - vee +
Absence (CLKLOS = LOW) Single-ended 10 10 mv
2 AKX




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.)

TMDS £+ ity tE 22,
FFHDMI/DVIE 4

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 HA
LVTTL Input Low Current GND < VIN < VIL(MAX) -100 HA
Open-Collector Output High
VcF))Itage P ¢ RLOAD > 10kQ to Vce 2.4 v
Open-Collector Output Low
Vc?ltage P RLOAD > 2kQ to Vce 0.4 v
Open-Collector Output Sink
Current 5 mA
OUTLEVEL Input Open-State
Current Tolerance 5 WA

Note 1:
Note 2:

AC specifications are guaranteed by design and characterization.
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.

HTERFIE

(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

250 .
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240 | CLOCK SIGNAL ACTIVE g 5
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H

87 TIEHFIE(5E)

(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)

MAX3815A toc03

DATARATE=2.25Gbps | | | |
30dB CABLE SKIN-EFFECT LOSS AT 1.11GHz —
! A LAU‘*»
20m/div w\“,. ”’f\',\ \NW\M,J M vf\
M il
500mV/div H
5ns/div

EQUALIZER INPUT EYE AFTER 150ft OF 26 AWG

350mV/div

DATA RATE - 2.25Gbps [ ]

30dB CABLE SKIN-EFFECT LOSS AT 1.11GHz —]

100ps/div

TOTAL JITTER vs. DATA RATE

CABLE (TOP) EQUALIZER OUTPUT (BOTTOM) (50m HDMI CABLE)
MAX3815A toc05 2[]0 MAX3815A toc06 05
DATA RATE = 742.5Mbps [ DVIGear SHR™ HDMI CABLE (22 AWG)
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. £ 1 //\\ 4 03 2
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BITHERHE(D)

(Typical values are at Ve = +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

INTERCONNECT TECHNOLOGIES TWIN-AX 28 AWG)

06 T T l / 5 130
i
05 1] L1 225Gbps g 120
B
= 1) agshps 110
é 04 ,,"-4,,',' o i
5 i 7\‘ / & 100
2 03 1 742.5Mbps o
c | A Eow
& 02 —NOEQ 7 7 =
5 A7 | wmiwsisa o ’ s
01 g ;i 70
i
0 E 60
0 10 20 30 40
CABLE LENGTH (m) 50
EQCONTROL VOLTAGE (RELATIVE TO Vgg)
vs. CABLE LENGTH (MANUAL EQ CONTROL)
0 MAX3815A toc10 200 350
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CABLE LENGTH (m)

TOTAL JITTER vs. SIGNAL AMPLITUDE INPUT

TO CABLE (DATA RATE 2.25Ghps)
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WITH 35dB LOSS AT 1.11GHz
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DIFFERENTIAL AMPLITUDE (Vp-p)

LOSS-OF-CLOCK ASSERT THRESHOLD
vs. CABLE LENGTH

CLOCK AMPLITUDE IS AT INPUT OF CABLE
CABLE IS CARLISLE INTERCONNECT
TECHNOLOGIES TWIN-AX, 28 AWG

| |

I I
225MHz CLOCK
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5B A
SR AR IigE
5 e 2 vee mIR, B S TEREE Vecs
2 RXO_IN- HIBM N TR, CMLo
3 RXO_IN+ IR IET, CML.
6 RX1_IN- BB TR, CMLo
7 RX1_IN+ IR IES, CML.
10 RX2_IN- AR\ Tum, CMLo
11 RX2_IN+ IR IES, CML.
14 RXC_IN+ B N IE 3, CML.
15 RXC_IN- RPN T, CML.
RS, Z5 M APESIMAX3S ISARIIIET T, RHZ5 | #IEEGND, /B TEH TIEER
17 EQCONTROL | 3| EIZERE Ve - 1V, WEHENGR/NSEERRN, SR ETE Ve - IVEVecZ B, FanifAHiaE.
HERIES BN HEEED.
18 CIRIOS e S Z KM, L\/‘TT[_%EEWEE%W&O SREBSAMNTMDS I ELRT, Z5|MEMAZE
KT, BITATKQEIRZE [ BIZERE Veeo
19 N.C. REERE, %5 NS EER.
20, 23, 24, 25,
28, 29, 32, 33, GND .
36, 37
21 RXC_OUT- | RI#h#itfis, CML.
22 RXC_OUT+ | FIfh#iHHIESs, CMLo
26 RX2_OUT+ | #¥E#HIEw, CML.
27 RX2_OUT- FIRWE AT, CML.
30 RX1_OUT+ | #¥EiHIEw, CML.
31 RX1_OUT- | #E@mHH MR, CML.
34 RXO0_OUT+ | #iE#HIER, CML.
35 RX0_OUT- HIRHH AR, CML.
I B SR B
39 OUTLEVEL * S ARAEENR(E1000mVp-p) e
o FRHE: FERINB26TQE IR, RAUTERIR(Z2900mVer) (SILE4)
o (LY FRERIRA—F (Z2500mVep)
40 OUTON HHREREEHEIN, LVTTL. IZMNETREFR, FaoMiiat; ETEREM, MHhEDBIE0.
41,43, 44 VCC_T RER, WIEEVecPAIER T,
42 GND_T REE, WIMEEGNDLAIEE T1E.
45-48 RES RER, wivE=EETIE.
— EP IS, BEEVEEZB R TE, MRIEESAIEHRFBSIRE,
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TERMINATED
3.3V CML | weuT ADAPTIVE | ummng _ _
RXO_IN/- (U > AV - > DRIVERT | RX0_OUTH/
TERMINATED
3.3V CML | weuT ADAPTIVE | ummnG -
RXT_IN4/- (e > A - > DRIVERT | RX1_OUTH-
TERMINATED
3.3V CML | weuT ADAPTIVE | LmmNG -
RX2_IN4/- > UFFER S FQ > AVPLIFIER | DRIVER >——®| RX2_0UT+/-
I T T
EQCONTROL
TERMINATED
3.3V CML | weuT | ummNG -
RXC_IN+/- ™ BUFFER ™ AMPLIFIER > DRIVER >+ RXC_OUT/-
\/
MAXIM L OUTON
CLKLOS |- CLOCK LOS MAX38154
Bl 1. ThEeHER]
N .y 0 =2 sl
liéﬁlﬂ H,’é’ Rt 5 E LTz
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#ZO#E=
N AKXV
MAX3815A
Vee
RX_IN+/- — !g
E]5. N IER
MAXIM
MAX3815A
TRANSIENT ®
SUPRESSOR i % *
CLAMP % % RX_OUT+
@ ® RX_OUT-

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

El6. #tBkE L ER

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
VL7 9
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TYPICAL MAX3815A CABLE REACH
(DATA RATE = 2.25Gbps)

60
50
TYPICAL LIMIT OF CABLE
— WITH EQ AT 2.25Gbps
E 4
o
£ b
g 30
% 20 TYPICAL LIMIT OF CABLE
WITHOUT EQ AT 2.25Gbps
10 4
0
28 26 24 22

WIRE GAUGE (AWG)
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VIDEO PROJECTOR
| RGBHV

LAPTOP VGAINPUT ADC/SYNC IMAGE PANEL LCD,

SCALER AND | INTERFACE | | DLP,

TIMING AND OR
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DESERIALIZER
EQUALIZER
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