19-0813; Rev 2; 12/10

/

8%
MAX3814 TMDS™ EQ/HK 3 #% IC ] T #MEFR-4. HL45 |
DVI™/HDMI® 4 1% i i #8510 45066, 4255 22DV
HDMI TMDS 2K it . #3440 ] 1T DVI/HDMIHE. 4,
PUE R AL Hi i 55, 48 S s an UMl R 25 il iE 1 B sh A &
P TMDS BK 3 #5% % R bm v L LT, MR A DV
HDMIAE T e & % 4%, 0 mT DU 2009 15 1) it 422 FELFHL
(ANDTEC)$E = S0% M FLE ,  MTAT 3R A5 10dB /Y [l 57 B 2EY (1Y
DVI/HDMI 4 H 0K 2h 2% 77 76 & 2 4% 5 M B & BBt (F %)
DVI/HDMI Tx 4 thi 2 [8] B¢ 5 5 [l 38 . AT 3 45 ) i 14 FL
(LEVEL 5| ) $2 (3 5 oty B2 e T (0 0, 25 40 75 $2200Q
FLBH), A RCBRAG ST, R] A4 AR O 22 B Bl /)N

LA FE TR 28 )F’JE’JLL_ T SEE R R DVIAIHDMIE
Fe s (B A AN 0 18 e )Af A, AT DU B0 e B 2R 4
510 1

MAX3814 % H3.3VELE LA, & H TDVI/HDMI= &, R
FASmm x Smm x 0.1mm. 325 I TQFP )%

INAXI N

DVI/HDMI TMDS FR-4 %1
B 2 ) es /9K Bheg

#Fit

¢ HEFR-ABE BRI H A FIE S HFREE,
T{E7£0.25Gbps E 1.65Gbpsht, 825MHz 85 &
ATiR {4 15dBRIIRFEAME

¢ FEFHDMI 1.38%E

¢ 7E825MHz. & 41.65Gbpshf, ¥F0ZE15dBHY
BERE, BB/ F0.2Ulpp

* W NIHHE: 50Q (BMIEVce) £10%

* IRENEEH H L FADVI/HDMI TMDS B 43R

¢ BHIEE: Z£51.05Vpp

¢ {ERESIHNE B IEE TES K BiER

¢ LEVELS|HIEEHHER, RASARAERmHE

¢ ABE325| I TQFPE%E; E—iBE#FAT IR TMDS
iR ES

¢ Voo =3.3V; BESSI ML R XEEEAS.5V
(R &)

A ElES
AN TMDS ¥ #8 5 WK 5l 2% PART TEMP RANGE PIN-PACKAGE
35 TMDS 15 46 2% 15 1K 5y 3 MAX3814CHJ + 0°C to +70°C 32 TQFP
HiL 45 TMDS 47 58 + 2N T (PO)/FF & ROHS b HfE I £1 5
5| B E B A FIBIRIF A .
B THEEHEE
TERMIATEDTOVGe | i .
IND#f- ===--==d Dot bonoeoenad o A OUTD+/-
INC4/- ==-----1 Db . Popeeeeo ORI JSSRREEE OUTCH-
INB4/- ------- T bofiioens 0 Feeeo -+ OUTBH/-
INA+/- ———=  EQUALIZER 2 > ALl\l/Il\glLTllF’\llEGR OUTA+/-
1 1
ENABLE
MAXIM LEVEL
MAX3814 OUTPUT LEVEL CONTROL

TMDS /2 Silicon Image, Inc.[1] 45 -

DVIZZDigital Display Working Group i #its. HDMIZEHDMI Licensing LLCHY i br A BHR 55 s«

MAXI N

Maxim Integrated Products 1

ARSOEYE SRR BORH IS, SCPATREAFE B LR AER SRR . Rt — 28N, SR 23Rk

BRMiE. HERITHEER, BEEMaximiIlHiEEH L
g% 3 18] Maxim B9 F ST s : china.maxim-ic.com.

10800 852 1249 (At EK),

10800 152 1249 (A EK),

vI8EXVYIN


http://china.maxim-ic.com

MAX3814

DVI/HDMI TMDS FR-47#1
B4 ¥ a5/ WK 577

ABSOLUTE MAXIMUM RATINGS

Termination-Supply Voltage Range....................... -0.5V to +4.0V
Signal Voltage Range on Any One Signal Wire ....-0.5V to +4.0V
CML Common-Mode Voltage Range on
Any 1/O Pair (sustained) .........cc.ocoeeiiiiiii, -0.5V to +5.5V
CML Common-Mode Voltage Range on Any I/O Pair
(sustained, within Vcc and GND) ...-3.3V to +3.3V, Differential

CML Output Loading (termination)...........cccccoevevrene. 0Q to Open
Operating Ambient Temperature Range ................ 0°C to +70°C
Storage Ambient Temperature Range........ ....-40°C to +150°C

ESD Human Body Model, Any Pin........ccccooiiiiiiiiiii 2000V
Lead Temperature (soldering, 10S) .......ccccoovvviiiiiiiinnnn. +300°C
Soldering Temperature (reflow) ........ccccooeviiiiiiiiis +260°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.

SPECIFICATION TABLES

(Typical values measured at Vcc = 3.3V, Ta = +25°C; external terminations = 50Q +1%; min/max values valid over Vcc = 3.3V
+0.3V, Ta = 0°C to +70°C; with external terminations = 50Q +1% to voltage = 3.3V +0.7V. Tested at 1.65Gbps. AC parameters guar-

anteed by design and characterization.)

OPERATING CONDITIONS

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce 3.0 3.3 3.6 \
Operating Ambient Temperature 0 25 70 °C
Data Rate 0.25 1.65 Gbps
Maximum Channel Loss ,2:] E(Bj?\ly;Hz, FR-4 microstrip compensate 15 dB
) o)
Source Output Rise/Fall Time 20% to.80/°’. measured at source 240 ps
transmitter (input to channel)
Differential Input-Voltage Swing (’_‘;/'heaansn“ersd at source transmitter (input o 700 1050 1400 | mVp.p
Maximum Supply Noise DC-5000kHz, all specifications maintained 50 mVp_-p
Tolerance
POWER SUPPLY
PARAMETER | CONDITIONS | v TYP  mAX |uniTs
DC PARAMETERS
Supply Current | | 110 140 | mA
TMDS EQUALIZER PERFORMANCE
PARAMETER CONDITIONS MIN TYP MAX | UNITS
Residual Output Jitter (15 x Subtract source jitter for DJ, 0 to 15dB FR4 loss at
RJrmMs + DJ) from 0.25Gbps to 825MHz (Note 1) 0.2 Ulp-p
1.65Gbps
2 W AXIW
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SPECIFICATION TABLES (continued)

(Typical values measured at Vcc = 3.3V, Ta = +25°C; external terminations = 50Q +1%; min/max values valid over Vcc = 3.3V
+0.3V, Ta = 0°C to +70°C; with external terminations = 50Q +1% to voltage = 3.3V +0.7V. Tested at 1.65Gbps. AC parameters guar-
anteed by design and characterization.)

CML INPUTS

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
DC PARAMETERS

- Vee - vee +
Common-Mode Input Voltage 200 100 mV
Input Termination Voltage When disconnected from source V?S ) Vﬁ% * mV
Single-Ended Input Termination With 502 load, each side to Vcc 45 50 55 Q
AC PARAMETERS
Differential Input Return Loss ‘ < 1.6GHz | 14 ‘ dB
CML OUTPUTS

PARAMETER CONDITIONS MIN TYP MAX | UNITS

DC PARAMETERS

With 502 load, each side to Vce;
LEVEL = low 900 1050 1200

Differential Output-Voltage Swing mVp.p
With 50Q2 load, each side to Vcc; 900 1050 1200

LEVEL = high; 200Q back termination

Single-Ended High Output LEVEL = low Vce - Vee + mv
Voltage 10 10
Single-Ended Low Output B vee - Vee -
Voltage LEVEL = low 600 a0 | ™
Output Voltage When ENABLE B AR b Vee - Vce +
Disabled LEVEL = low, ENABLE = high 10 10 mV

AC PARAMETERS

20% to 80%; with 502 load,

Output, Rise/Fall Time each side o Ve

80 170 230 ps

MAXIN 3
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SPECIFICATION TABLES (continued)

(Typical values measured at Vcc = 3.3V, Ta = +25°C; external terminations = 50Q +1%; min/max values valid over Vcc = 3.3V
+0.3V, Ta = 0°C to +70°C; with external terminations = 50Q +1% to voltage = 3.3V +0.7V. Tested at 1.65Gbps. AC parameters guar-
anteed by design and characterization.)

LVTTL/LVCMOS AND OPEN-COLLECTOR LVTTL

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
DC PARAMETERS
LVTTL Input High Voltage 2.0 \
LVTTL Input Low Voltage 0.8 \
LVTTL Input High Current -100 +100 pA
LVTTL Input Low Current -100 +100 A

Note 1: The specified FR-4 loss is from 12-mil traces, 7-mil spacing, and 6-mil depth (Prepreg) with no solder mask. The test pattern
isa27-1,20 zeros, inverted 27 - 1, and 20 ones.

BT (4514
(Vce = +3.3V, Ta = +25°C, unless otherwise noted. Residual jitter is measured directly from the eye diagram histogram after 5000 hits.)
POWER-SUPPLY CURRENT MAX3814 INPUT: EYE DIAGRAM OF MAX3814 OUTPUT: EYE DIAGRAM OF MAX3814
vs. TEMPERATURE 1.65Ghps DATA AFTER 80in OF FR-4 EQUALIZING 1.65Ghps DATA AFTER 80in OF FR-4
150 ‘ ‘ - ' MAX3814 toc02 : MAX3814 toc0:
LEVEL = HIGH z
g N :
=
& 100 - -
s g g
> o o
T LEVEL = LOW E E
2 = =
o 50
=
g
0
0 10 20 30 40 5 60 70 100ps/div 100ps/div

TEMPERATURE (°C)
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BT (EFFIE(4E)

(Vece = +3.3V, Ta = +25°C, unless otherwise noted. Residual jitter is measured directly from the eye diagram histogram after 5000 hits.)

MAX3814 OUTPUT: 1.65Ghps DATA AFTER MAX3814 OUTPUT: 250Mbps DATA AFTER MAX3814 OUTPUT: 2.25Ghps DATA AFTER
30ft OF TENSOLITE 28 AWG CABLE 30ft OF TENSOLITE 28 AWG CABLE 33ft OF 24 AWG SPECTRA STRIP CABLE
MAX3814 toc04 IAX3814 10005 MAX3814 toc06
T T T T ——
= = b
[S N
2 sl | .
) L
100ps/div 100ps/div 74ps/div
SINGLE-ENDED/DIFFERENTIAL INPUT DETERMINISTIC JITTER vs. DETERMINISTIC JITTER vs.
RETURN LOSS (S11/SDD11) LENGTH OF FR-4 BOARD LENGTH OF 24 AWG CABLE
0 ————————— . 250 o 50 -
(INPUT SIGNAL LEVEL = 0dBm) g (SOURCE SIGNAL LEVEL = 700mVp-p/1200mVp.p |2 g
(UTPUT DISABLED) 5 DATA RATE = 0.825Gbps AND 1.65Gbps, E 2.256bps H
5 | z 200 |LOSS =0.2000B/in AT 820MHz) z 0 N z
Lo
" SDD11 700mVp.p / /7
g /‘7’ i ) N A - » L~
= 15 2 16560ps / g <
= ) - T /
= /\) 3 \L / 3 ~——
100 20 165Gb
R 1200mVp-p . ps
20 Q 700mvV
' P st L / \ 825Mbps ‘ ‘
5 50 2 10 (SOURGE SIGNAL LEVEL = 700mVp.p, |
é DATA RATE = 1.65Gbps AND 2.25Gbps,
“ . ) CABLE LOSS = 0.261dB/ft AT 1.12GHz)
0 1000 2000 3000 0 10 20 30 40 50 60 70 80 90 100 0 5 10 15 20 25 30 35 40
FREQUENCY (MHz) LENGTH OF FR-4 (in) LENGTH OF 24 AWG CABLE (1)
DETERMINISTIC JITTER RESIDUAL JITTER DUE TO POWER-SUPPLY
FOR 28 AWG TWIN AX CABLE SINUSOIDAL NOISE RESIDUAL JITTER
200 - 100 - 150 o
(SOURCE SIGNAL LEVEL = 700mVp-p/1200mVp.p, | 2 g (SOURCE SIGNAL LEVEL = 300mVp-p TO 1800mVp.p. |
DATA RATE = 1.65Gbps, ] 2 DATA RATE = 1.65Gbps, 60in OF FR-4 BOARD, |2
LOSS = 0.3584B/1t AT 820MHz) Z % 50mV NOISE g FR-4 LOSS = 12.61dB AT 820MH2) z
150 _ _
= < 100 ©
& &
- =60 f =
= 100 = NO NOISE 2
2 4 3
w
2 2 50
50 VN = 700mVp-p /
20 (SOURCE SIGNAL LEVEL = 700mVp-p,
Y NOISE SIGNAL LEVEL = 50mVp.p,
, B2 Vi =1200mVp-p ) DATA RATE = 1.65Gbps, 60in FR-4) 0
0 0 2 30 4 50 0001 001 01 1 10 100 300 700 1100 1500
LENGTH OF TWIN AX CABLE (1) NOISE FREQUENCY (MH2) INPUT SIGNAL LEVEL (mVp-p)
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DVD [
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HD-DVD
Blu-ray is a trademark of Blu-ray Disc Association.
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