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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) ..........cocoovviiiiiiiinn -0.5Vto +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)..............ccccoeenn 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......ccccooooiviiiiiii 2000V

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 +85°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 85 °C
Data Rate 0.25 1.65 Gbps
Maximum Channel Loss ért] iifr)y;Hz, FR-4 microstrip compensate 15 dB
o, O,
Source Output Rise/Fall Time 20% tO.SO /°’. measured at source 240 ps
transmitter (input to channel)
Differential Input-Voltage Swing iﬂheaansn“ersd at source fransmitter (input to 700 1050 1400 | mVp.p
Maximum Supply Noise DC-5000kHz, all specifications maintained 50 mVp_-p
Tolerance
POWER SUPPLY
PARAMETER | CONDITIONS | N 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
RJrms + DJ) from 0.25Gbps to 825MHz (Note 1) 0.2 Ulp-p
1.65Gbps
2 N 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 +85°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 400 100 mV
Input Termination Voltage When disconnected from source V?g ) V(i% * mV
Single-Ended Input Termination | With 50Q 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
\(\Q?EiOf)lg)vid, each side to Vcc; 900 1050 1200
Differential Output-Voltage Swing Wi ond e v mVp-p
ith 50Q load, each side to Vcc;
LEVEL = high; 200Q2 back termination 900 1050 1200
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 _ —_—ET Vce - Vce +
Disabled LEVEL = low, ENABLE = high 10 10 mV
AC PARAMETERS
O, o/ i
Output, Rise/Fall Time 20% to 80%; with 502 load, 80 170 230 | ps
each side to Vcc
N AXIMW 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 +85°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
isa 27 -1, 20 zeros, inverted 27 - 1, and 20 ones.

RERESGE
(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 I\_IIAX3814
vs. TEMPERATURE 1.65Ghps DATA AFTER 80in OF FR-4 EQUALIZING 1.65Gbps DATA AFTER 80in OF FR-4
150 _ MAX3814 toc02 . - MAX3814 toc03
\ \ 2 T
LEVEL = HIGH g
£ N :
& 100 — - -
= - | s =]
o = 5
> o a
5 LEVEL = Low E E
£ 50 h h
=
o
0 :
0 10 20 30 40 50 60 70 100ps/div 100ps/div

TEMPERATURE (°C)
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REBEEREGERES)

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

MAX3814 OUTPUT: 1.65Gbps DATA AFTER
30ft OF TENSOLITE 28 AWG CABLE

MAX3814 OUTPUT: 250Mbps DATA AFTER
30ft OF TENSOLITE 28 AWG CABLE

MAX3814 OUTPUT: 2.25Ghps DATA AFTER
33ft OF 24 AWG SPECTRA STRIP CABLE

MAX3814 tocOf

MAX3814 toc04 MAXZ&SY& LD_C'QF
= = rs}
100ps/div 100ps/div T4ps/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
) ———————— = 250 s 50 -
(INPUT SIGNAL LEVEL = 0dBm) g (SOURCE SIGNAL LEVEL = 700mVp-p/1200mVp-p,| 2 | g
(QUTPUT DISABLED) H DATA RATE = 0.825Gbps AND 1.65Gbps, & 2.25Gbps ]
5 | z 900 |LOSS =0.2090B/in AT 820MHz) - z 10 N g
" SDD11 700mVp_p / /7
g /7 I B AN A - » L~
= 5 =t 1.65Gbps / & <
= - e i
3 /'\) = \L / 3 \_/
100 20 1.65Gb!
R 1200mVp-p . ps
20 ) 700mVp.p ‘ ‘
‘ P4 St Ll / \ 825Mbps
5 50 10 (SOURCE SIGNAL LEVEL = 700mVp-p, |
é DATA RATE = 1.65Gbps AND 2.25Ghps,
" . ) CABLE LOSS = 0.2610B/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 ()
DETERMINISTIC JITTER RESIDUAL JITTER DUE TO POWER-SUPPLY
FOR 28 AWG TWIN AX CABLE SINUSOIDAL NOISE RESIDUAL JITTER
200 - 100 - 150 o
(SOURGE SIGNAL LEVEL = 700mVp-p/1200mVp-p | 2 g (SOURCE SIGNAL LEVEL = 300mVp-p TO 1800mVp.p, | =
DATA RATE = 1.65Gbps, g E DATA RATE = 1.65Gbps, 60in OF FR-4 BOARD, |3
LOSS = 0.3580dB/it AT 820MH2) ] 80 50mV NOISE 2 FR-4 LOSS = 12.61dB AT 820MHz) E
150 _
2 < 100 |\
- S T £
= = =
= 100 3 NO NOISE =
o =
A =
50 ViN = 700mVp-p /
20 (SOURCE SIGNAL LEVEL = 700mVp-p,
D NOISE SIGNAL LEVEL = 50mVp.p,
, B Vii=1200mVe-p ) DATA RATE = 1.65Gbps, 60in FR-4) .
0 10 20 30 4 50 0001 001 01 1 10 100 300 700 1100 1500
LENGTH OF TWIN AX CABLE (ft) NOISE FREQUENCY (MHz) INPUT SIGNAL LEVEL (mVp-p)
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2 INB+ IEDTMDS A, CML
3 INB- BNDTMDSAF. CML
4,59, 32 Vee BB, IXTDHFISVecl BRI D2REBEAHIFT,
6 INC+ IEDTMDSA /3. CML
7 INC- BDTMDSAF. CML
10 IND+ IEDTMDSA /3. CML
1 IND- BMNOTMDSAA. CML
12 ENABLE | 7971470=A%=TJIAR. WTTL T4 &=TIUITBBE/\1, Bh7 T, 41 F—=TIUTBBEO— $h7,
B2 e | amEGSY )
14 OUTD- BMDTMDSH . CML
15 OUTD+ IEDTMDSH A3, CML
18 OUTC- BDTMDSH . CML
19 OUTC+ EEDTMDSH . CML
22 OUTB- BOTMDSH 3. CML
23 OUTB+ IEDTMDSH 3. CML
26 OUTA- BDTMDSH . CML
27 OUTA+ IEDTMDSH /1. CML
9 LEVEL Edt%iﬁ\l/\‘)b%ﬂiﬁwﬂ\ Ll/T_TLo 10MADHEHERDBEITO—. 15MADERDIBE I/ N1,
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30 INA+ EEDTMDSAF. CML
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BEFPTVr—2a VERERE)

DVI-D OR HOMI
EXTENDER BOX
UP TO 60m MAXIMN STANDARD
DVI-D OR WAX3816 LENGTH DVI-D
HDMI CABLE 000 B ENDER OR HDMI CABLE
3=C] HDTV
MAXIMN AN
MAX3815 3 MAX3814
FQUALIZER DRIVER/EQUALIZER
| s s | s | s | s | s | O
VIDEO SOURCE
[T
DIGITAL BROADCAST | ]
DIGITAL CABLE
DIGITAL SATELLITE
DVD [
Blu-ray™ DISC
HD-DVD
Blu-ray is a trademark of Blu-ray Disc Association.
33V+10%  Veo
T T
V LEVEL
Voe 33V +10% 33V
MAXIMN
01uF 500 Maxss14 mOQOWF CONTROLLED IMPEDANCE  °%
I 1" TRANSMISSION LINE OR CABLE
| 1 hd hd | 1 hd
) EQ/DRIVER }
7 OFFERENTIAL = 1000 o oo 0 L (DIFFERENTIAL) = 1000 R
| | a o | | a
CONTROLLED IMPEDANCE | ! T AC-COUPLING APPLICATION:
TRANSMISSION LINE OR CABLE (NOT FOR A DC-COUPLED
500 1002 DVIHDMI TMDS LINK) 202
Voe 33V =10% 33V
GND  ENABLE
L

s
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DVI/HDMI TMDS FR-4& &£ T
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Fv 755

EVEE
= % E HoH % g o
TOP VIEW i
24 [23] [22] [21] [20] [19] [18] [17
Vee [ 25 16 ] vee
OUTA- [ 26 | 15 ] ouTD+
0UTA+ [ 27 14 ] ouTn-
Vee [ 28] MAXIM 13 ] Ve
eve [29] MAX3814 [12] eweere
INA+ [ 30 [11] IND-
INA- [ 31 10 ] inD+
Vee [32 [ 9 ] vec

oooooooo

TQFP
(5mm x 5mm x 1.0mm)

PROCESS: SiGe Bipolar

MAXIN

13

VIBEXVIN



MAX3814

DVI/HDMI TMDS FR-4& XU
T=TNAAS1AY/F>1/¥

NyTr—o
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TOPMARK:
A N

32L TQFP, 5x5x01.0.EPS

JI0P VIEW BOTTOM VIEW
- 2
/ \
A BETRY
=7 | -
\ \SEE DETAIL “A’ AIJ | 0-7°
\_ L 1.00 REF—
/" LEAD TIP DETAIL N DETAIL A’

WITH LEAD FINISH \

Nl B K ) BRALAS M AXIMI
N -

N —bo1

Base METAL PACKAGE OUTLINE, 32L TQFP, 5x5x1.0mm
_— TR
APPROVAL DOCUMENT CONTROL NO. REV. 1
-DRAWING NOT TO SCALE- 21-0110 B /2
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Ny — S (1)

(CDOT—=F = MIIBHESNTND/N\NY T — K. BFRRIRBENTND EEFRY EEBA. BHD/ VY T— BRI,

japan.maxim-ic.com/packages = S BT =\, )

NOTES!

-DRAWING NOT TO SCALE-

1. ALL DIMENSIONING AND TOLERANCING CONFORM TO ANSI Y14.5-1982,
2, DATUM PLANE [EH- IS LOCATED AT MOLD PARTING LINE AND

COINCIDENT WITH LEAD, WHERE LEAD EXITS PLASTIC BODY AT JEDI,';ENEMVI’:RHIIL‘L‘ITEITER':S
BOTTOM OF PARTING LINE.
3. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION, AAA
ALLOWABLE MOLD PROTRUSION IS 0.25 MM ON D1 AND El
DIMENSIONS. 5x5x1.0 MM
4, THE TOP OF PACKAGE IS SMALLER THAN THE BOTTOM OF PACKAGE
BY 015 MILLIMETERS. MIN. MAX.
5. DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE A —~ 120
DAMBAR PROTRUSION SHALL BE 0.08 MM TOTAL IN EXCESS OF THE :
b DIMENSION AT MAXIMUM MATERIAL CONDITION. A1 0.05 015
6. ALL DIMENSIONS ARE IN MILLIMETERS. Az 0.95 1.05
7. THIS OUTLINE CONFORMS TO JEDEC PUBLICATION 95, REGISTRATION 280
MS-026 D . 780
8. LEADS SHALL BE COPLANAR WITHIN 004 INCH, D 4.80 S5.20
9. TOPMARK SHOWN IS FOR PACKAGE ORIENTATION REFERENCE ONLY. E 6.80 7.20
Ey 4.80 5.20
L 0.45 0.75
N 32
e 050 BSC.
017 027
bt 017 0.23
c 0.09 0.20
cl 0.09 0.16

IPRALLAS /W1 AXI/VI

PACKAGE OUTLINE, 32L TQFP, 5x5x1.0mm
APPROVAL DOCUMENT CONTROL NO.

REV,
21-0110 B %

<FILN I RASH

7169 -0051 RRHHMBEX FHERTEAE3-30-16 0k L 1E)
TEL. (03)3232-6141 FAX. (03)3232-6149

VHEIVLARRR2ICVFOLEBIHEAFIFNCEEMADREOFERICOVWTC—IEEZANIRET, BEFF>ZI 2V AEIPEESNTHEEA,

VEFILSHERTELS<EBRRUMLEZEEY SEMNZERLI T,
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