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ABSOLUTE MAXIMUM RATINGS

VCC 1O GND .. -0.3V to +4V
AlIPINS 10 GND .o -0.3V to (Vce + 0.3V)
Short-Circuit Duration (all outputs)........c.cccocvveiieinnnn. Continuous

Continuous Power Dissipation (Ta = +70°C)
32-Pin Thin QFN (derate 21.3mW/°C above +70°C) .1702mW
48-Pin Thin QFN (derate 27.8mW/°C above +70°C) .2222mW

Operating Temperature Range ....................... -40°C to +85°C
Junction Temperature ..o, +150°C
Storage Temperature Range ........................ -65°C to +150°C

ESD Protection
Human Body Model (Rp = 1.5kQ, Cs = 100pF)
IN_D_and OUT_D_to GND.......ccceovviiiiiiiiiiiiec +1.5kV

Junction-to-Case Thermal Resistance (6yc) (Note 1)

32-Pin Thin QF N +1.7°C/W

48-Pin Thin QFNL....ooiiiii +0.8°C/W
Junction-to-Ambient Thermal Resistance (6Ja) (Note 1)

32-Pin Thin QFN....ooiiiiiii e +29°C/W

48-Pin Thin QFNL....ooiiiiiic e +25°C/W

Lead Temperature (soldering, 10s)

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a 4-layer board.
For detailed information on package thermal considerations, refer to Application Note 4083 at www.maxim-ic.com/thermal-tutorial.

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.

DC ELECTRICAL CHARACTERISTICS

(Vcc =3V to 3.6V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc = 3.3V, Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
OE INPUT
Input High Level VIH1 2.4 V
Input Low Level ViLd 0.5 V
Input Current [IN-EN VIN =0to Voo 24 pA
DDC_EN INPUT
Input High Level VIH1 2.4 V
Input Low Level ViL1 0.5 \
Input Current IIN-DDC | VIN=0to Vce 100 pA
HPD INPUT AND OUTPUT
Input High Level VIH2 2.4 5.3 V
Input Low Level ViL2 0.8 Vv
Input Current lIN2 VIN =0to Vee 80 pA
HPD_SNK Pulldown Resistance RHPD 40 60 kQ
Output High Level VOH-HPDB 2.5 Vce Vv
Output Low Level VOL-HPDB 0 0.18 0.4 Vv
DIFFERENTIAL INPUTS (IN_)
Differential Input High Threshold VIDH VID = VIN+ - VIN- 50 mV
Differential Input Low Threshold ViDL VID = VIN+ - VIN- -50 mV
Common Input Voltage Vcowm Vcobp = DC Avg [(VIN+ + VIN-) / 2] 0 1.43 2 V
Common-Mode AC Tolerance Vem_ac PP | Vem Ac_pP-P = (VIN+ + VIN-) / 2 - VcoD 100 mV
Differential Input Termination RIN 40 60 Q
2 N AXI/V
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DC ELECTRICAL CHARACTERISTICS (continued)

(Vcec =3V to 3.6V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc = 3.3V, Ta = +25°C.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX UNITS

DIFFERENTIAL OUTPUTS (OUT_)
Single-Ended Output Swing Vosw With a 50Q load to V¢ at both pins 450 600 mV

) ) . . Ve - Voo +
Single-Ended Output High VOH3 With a 50Q load to V¢ at both pins 1omy 10mV mV

) . . Vce - Vee -
Single-Ended Output Low VoL3 With a 50Q load to V¢ at both pins 600mV 400mV Vv
Single-Ended Output Current in
High-Z lOFF 10 +10 pA
QOutput Short-Circuit Current los Output pins connected to Vcc or GND -20 +20 mA

POWER CONSUMPTION

Includes 4 channels CML termination
Icc —_— 77 90
Supply Current supply current, OE =0 mA

IPD OE =1 5

AC ELECTRICAL CHARACTERISTICS

(Vcec =3V to 3.6V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc = 3.3V, Ta = +25°C.) (Note 2)

PARAMETER | symsoL | CONDITIONS MIN TYP MAX | UNITS
DIFFERENTIAL SIGNAL
Maximum Data Rate D 1.85 Gbps
Differential Propagation Delay tPD 350 500 o]
Channel-to-Channel Skew tsk 20 50 ps
Output Rise/Fall Time tR/F 180 515 ps
Added Random Jitter tRJ 1GHz clock input 0.5 1 PSRMS
Added Deterministic Jitter tDy rp = 2Gbps, 2*° - 1 PRBS pattern 11 30 pPSp.p
SINGLE-ENDED SIGNAL
CLK Frequency fsck Supports 1°C fast mode 400 kHz
HPD_SRC Rise/Fall Time tRF-HPDB 1 20 ns
HPD Propagation Delay tHPD 200 ns

Note 2: AC parameters are guaranteed by design and characterization.

MAXIN 3

90v6 XV



MAX9406

DisplayPort Z DVI™/HDMI| B 3£ # 88

BRTEFFIE

(Vce = 3.3V, outputs terminated with 50Q, Ta = +25°C, unless otherwise noted.)

Icc (mA)

85

84

83

82

81

80

79

SUPPLY CURRENT
vs. SUPPLY VOLTAGE

8°C
TN A

+25°C\ ]

/

/ -40° \/
/

MAX9406 tocO1

(o]

50mVy/div |+

EYE DIAGRAM

1.65Gbps PRBS

I

200ps/div

MAX9406 toc02

MAXIN



DisplayPortZ DVI™/HDMI| BB 3£ #% 88

5| i BF
Bl
323 H 483 A ThaE
TQFN TQFN
1,5, 12, 18,
1 3'22’ 18, 24, 27, 31, GND .
36, 37,43
2,11, 15,
2,7, 24 21, 26, 33, Vee FLIRE A, SRA0IpFMO0IpFr A Ve 32 ZGND, HA N R ATREREIE S E .
40, 46
— 3 ;;1’6:;5‘0' NC. | AR, RREER A
4 HPD_SRC | 3.3V i 5 M #hii s 4Gl .
5 SDA_SRC | HAT8E, 33VIBEMIPCEHRL.
6 SCL_SRC | #f7Ht4h, 3.3VIBHMICH k.
9 13 OUT_D4+ | 2&43 4 i 11 4+.
10 14 OUT_D4- | Zr-faiir4-.
1 16 OUT_D3+ | Z4r%iHhus 113+,
12 17 OUT_D3- | Z4rfithumr3-.
13 19 OUT_D2+ | 2&43H o 11 2+.
14 20 OUT_D2- | Z4rfithumr2-.
15 22 OUT_D1+ | 4o 11 1+.
16 23 OUT_D1- | Zsr-fdiur 1-.
17 25 OE Wi AR, K OBIK o) Z A HLF-IH (H AB 4 5 K OB I 2h 38 i A PR 2% (R St
19 28 SCL_SNK | HRATH4H, SVIBIEMITRCH 4Lk,
20 29 SDA_SNK | #3174k, SVZH#HMPCH L.
21 30 HPD_SNK | +5V 3248 {l| Bt ek ] .
23 32 DDC_EN | DDCHEB& i fiE.
25 38 IN_D1- oA 1-.
26 39 IN_D1+ ZEO AN T 1+,
27 41 IN_D2- ZEATHT AN 1 2-
28 42 IN_D2+ 20T ARG T 2+
29 44 IN_D3- ZE4H A 1 3-.
30 45 IN_D3+ ZE0T ARG T 3+.
31 47 IN_D4- EATHT A 1 4-.
32 48 IN_D4+ ZEAT AN 1 44,
— — EP WIRE, EPVIERE M.

MAXIN

90v6 XV



MAX9406

DisplayPort Z DVI™/HDMI| B 3£ # 88

ThEEHER

Ve GND  OE DDC_EN

I I
VT
50Q
§ §x2
IN_D1- ® > —» 0UT_D1-
IN_D1+ - — OUT_D1+

VT
§ § 50Q
x2

IN_D2- L > — 0UT_D2-
s e

VT
IN_D3- L 2 > — 0UT_D3-
I s

T

500
X2
IN_D4- PY > L OUT_D4-
IN_D4+ > L OUT_D4+
SDA_SRC <e— L SDA_SNK
SCK_SRC —— L SCK_SNK
HPD_SRC <&—| L HPD_SNK
60k
NAXI/N
MAX9406
TELA I R

MAX9406 2 = . (K ImZE . DUE I 22 43 i A 2 CML -
gy, YHFDPEHDMIN (5 5. it EA
350ps #8166 1% i #E 38 F1/NT-20ps Y 8 18 7] i 22, MAX9406
5 2Gbps ST A %K

MAX9406 7] 3 HDMI ) DDC FIHPD 2 i A1 S 4, 45V
B Uity Y5 R RSP A 48 A 3.3V FRL b B R LT

B S EFE
OF F 1 PU A~ 3 28 {7 1l ik 1 2= B AL ALPR Y . K OE AR AT
EREFT A o {7 S ad P OF B il 4% [ 4811wy 6 %
S T TT PR A B R s, PR R AR I RR AR . (R TR
N, DDCAHIHPD H 3SR 4L T TARIRES

¥ #EIEE(DDC)

MAX9406 7] SLBLSV £ 3VAR# DDCHE M 2 [0 A9 fle . 44T
B — g h £ GNDRF, 5 — M bE 2 Bk, k28K,
DDC_EN#HIDDCHE i 1) 38 , DDC_EN B &1 s 7014 50
W DDC, MDDC_EN & {%H4% 11 DDCHER .

g (HPD)
MAX9406¥ HPD § 5V iZ #5543V iZ 15 .

RAlES

DVI/HDMI 3K 5158

MAX9406 7] 7k F 4 A HDMI{E S WK 5 2%, MAX9406
CML %t $2 K F400mV (19 224 HDMIgi i, FF7E 2247 i
W 2 RE3.3V Ehr . BCFRERH IR SRE RIS R 25
HSRIEEER FAD %N HDMIE B2 4% .

B s S HLAIERE/ZIE
MAX9406 fu i FIDDC 4k, 5 {754k Ll X OE 5| iKY

RAETCI, WTAERME AT A &S S0 T iE
DDC LB A5 -

g
{6 FH SO FEL BEL K CMIL A i 342 52 V oo 8R 47 AL B 48 T
S 4% . PO B R A T 9 g e A R AT i 22,68 i L 1)
i Zf /)N

R =
LD ERY-E D i B G e N Ik 1 U RS U
J7 58 FHO.0 T FY w39 3 U g e P2 KE Ve 55 B 2 GND, -
RN SE T AR F I B LA .l 255 B fL A7 4 2
AR AR 77 A FLRK

MAXIMN




DisplayPortZ DVI™/HDMI| BB 3£ #% 88

E[FE B #R (PCB) f 4%

g A 5 2k 4 B IMAXO406 O PERE, &AL
R R AEBEL BT M S0QE 51 2% . 3l 5 22 4 BHL BT Y R
P, FERRRE B M5 LB, G B LB
M A, DU LR o, L BUR D F B TR
MR BT ATE LR . R R e AL B I - AIE FEL BT 4 50Q
A AG R PG S T, AR5 4R 10 FR K B AR L IC i A A T
NP

MAXIN

BIE#
MAX9406 7 % F 9 78 0 QEN S 285 IE F5afr A 1A 4, I {0
FEW RAVE SRS S . o A LS R
FRZEX SPCB B — MM ELZE, MBI MAX94065
JE ] 25 ST B AR

BHIEE

PROCESS: BiPolar

90v6 XV



DisplayPort Z DVI™/HDMI| B 3£ # 88

HEEE

R B FORHR (9 £ 25 [ T REA 2

RITHHNS, IR RITMERINEFER,

1# 2% 1) www.maxim-ic.com.cn/packages. )

2X
A [o.15][c[B]

MAX9406

E/2

2X

DETAIL A (NE-1) X E
TN
“I / N

/

32, 44, 48L QFN.EPS

AEEEN |/ \
onoooaomoooog }
I A = T =]
D/2 A A A A ———+—MARKING _1— -
L =
-
D _ _N - Al (ND-1) X ] = - — + - —E——I—Q D2
= =
— —_
i - ! ':z ' |
\ ] b
RN . |'||'||'||'|f'||'||'|g|;|1 A
A/ L | —e2e —| \ CR.EnE
PIN # 1 1D, TOP VIEW N I EQZ ?25541--"“' /N
BOTTOM VIEW
¢ {R IS(PTmAL)\ ¢ '
wws )] L.
\TEMAL 11P—/
EVEN TERMINAL QDD TERMINAL
[7To0[c]
I:IEII:IEIEIEIEIEIEIEID_I_‘_J S[o0slc] A\
7 wd o ~ PRALLAS /I /AXI/VI

%ﬁﬂge SIDE VIEW ™= PACKAGE OUTLINE
32, 44, 48, 56L THIN QFN, 7x7x0.8mm
APFROVAL DOGUMENT GCONTROL NO. [} 1
-DRAWING NOT TO SCALE- 2120144 E /2
8 M AXI/MN



http://www.maxim-ic.com.cn/packages

DisplayPortZ DVI™/HDMI| BB 3£ #% 88

HEELE ()

CRBE FORHR AL A S R T BE AN R BT MG, TR il 35 4ME(E B, 1% i www.maxim-ic.com.cn/packages. )

3
A
A
A

9

DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—1994.
ALL DIMENSIONS ARE IN MILUMETERS. ANGLES ARE IN DEGREES.

N IS THE TOTAL NUMBER OF TERMINALS.

THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO JESD 95-1
SPP—012. DETALS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EMTHER A MOLD OR MARKED FEATURE.

DIMENSION b APPLUES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN

0.25 mm AND 0.30 mm FROM TERMINAL TIP.

ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.

COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
DRAWING CONFORNS TO JEDEC MO220 EXCEPT THE EXPOSED PAD DIMENSIONS OF

14877-1/—3/-4/-5/—6 & T5677-1.

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
CUSTOM PKG. PKG. DEPOPULA 02 E2 *%cm
(re877-1) CODES LEADS N, | Nou. | wax. | . [ non [ wax. | rev.’c
PKE 32L 7 L 77 8L 757 8L 77 S6L 7x7 N 256|470 [+35 (458 | 470 e85 | -
svmaoL | win. [ Now. [ wax. | i Trow [ wex. | wn. Trow. Tuax | win Trow [wax T TvowTuax | [ |- 4551470 [ 485 455 | 470] 485 =
A | 070 075]| 080 | 0.70 [0.75 | 0.80 [0.70 [ 075 [0.80 [070 |0.75 |080 070 075 |00 | [tar7-2 |- 4.55] 4.70 | 4.85 | 4.5 4.70] 4.85 ko1
Al 0 1002/005| 0 [002]005]| 0 [002]005]| 0 Jo.02|005| 0 | - |o05| |TH477-3 - 455|470 | +.85 | 4.55 | 4.70) 4.85 [WKKD-1
2 020 REF 020 REF 020 REF 020 REF. 020 REF. THET7-1™ | 13,24,37,48 | 420| 430 | 40| 420 | 4.30| 4.40| -
b [025[ 030 035]0.20 | 025 |0.30 |0.20 | 0.25 | 0.30 [0.20 [0.25 [0.30 [0.15 |0.20 [0.26 | [M#8773 |- 48515.101525] 495) 5101 525] -
D |690[7.00]7.10] 590 |7.00 [7.10]690 [7.00[7.10 |6.90 [7.00 [7.10 [6.90 [7.00 [7.00] [TH877-4 [~ 540550 |5.60|540] 550/ 560 -
E_[690]7.00] 710690 [7.00|7.10 [690 [ 700 [7.10 [6.90 [7.00 [7.10 [6.90 [700 | 7.0 | |T4&77=5 |- 24012501260 | 240 ] 250/ 260| -
e 0.65 BSG. .50 BSC. 0.50 BSC. 050 BSC. 0.40 BSC. e |- 540)5.50)5.60 | 540 350/ 560 | -
T Toml -1 —Toml <1 —Toml <1 —Teml -1 —Toml -1 =1 = 4.95]5.105.25] 495 510525 | -
L | 045 | 0.0 | 065 | 045 | 000 | 065 | 0.30 | 040 | 050 | 045 | 000 | 0.65 | 030 |00 | 050 | pmre! [~ 54015501560 154015501 5601 -
T4IN-8 |- 5.40| 550 | 550 | 540 | 5.50| 5.60| -
N 32 ) 48 44 . T4ATTNN-B |- 540|550 |5.60 | 5.40[ 5.50[5.60] -
ND 9 n 12 10 14 15677-1 - 540|550 [5.60 ] 5.40] 5.50[ .60 -
NE 8 " 12 12 14 15677-2 |- 5.40]5.50 [5.60 | 540 5.50[ 580 -
*x NQTE: T4877—-1 IS A CUSTOM 4BL PKG. WITH 4 LEADS DEPQOPULATED.
TOTAL NUMBER OF LEADS ARE 44.
NQTES:

10. WARPAGE SHALL NOT EXCEED 0.10 mm.
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY & PACKAGE OUTLINE
12, NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY 32, 44,48, 56L THIN QFN, 7x7x0.8mm
APFROVAL DOGUMENT GCONTROL NO. [ "} 2
-DRAWING NOT TO S8CALE- 21-0144 F /

(DDALLAS /1 /N X1/VI
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COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG 16L 5x5 20L 5x5 28L 5x5 32L 5x5 40L 5Sx5 PKG. D2 E2
SYMBOL | MIN. | NOM. | MAX. | MIN. [NOM.| MAX.| MIN. |[NOM.|{ MAX.| MIN. | NOM. | MAX.| MIN. [NOM. | MAX. CODES MIN. [NOM. [ MAX. | MIN. | NOM. | MAX.
A 0.70 0.75) 0.80 0.70 | 0.75| 0.80| 0.70 |0.75 | 0.80 [ 0.70 [ 0.75 [ 0.80 | 0.70 | 0.75| 0.80 Ties5-2 | 300 | 310 | 320 | 300 | 310 | 320
Al 0 looeloos| o loo2faos| o fo02[005| 0 [o02]005] 0 a02|a0s Tes5-3 | 300 | 310 | 2201 300 | 310 | 220
A2 0.20 REF. 0.20 REF. 020 REF. 0.20 REF. 0.20 REF. TI6SSN-1 | 300 | 310 | 3.20| 3.00 | 310 | 320
; 0.25[0.30 [ 0.35/0.25[0.30 | 0.35]0.20 | 025)|0.30 | 0.20)| 0.25) 0.30| 015 | 0.20| 0.25 120553 | 3.00 | 310 | 2.20 | 300 | 210 | 320
4.90]5.00 | 5.10 | 4.90|5.00 | S.10 |4.90 |S.00 | S.10 | 4.90| 5.00 | 5.10 | 4.90 | S.00 | S.10
£ 490500 [ 510 [ 4.90]5.00 [ 510 [4.90 |5.00 [ 5.10 [4.90] S.00[ 5.0 [ 4.90[5.00] 540 12055-4 | 300 | 310 | 320 | 3.00 | 310 | 320
e 0.80 BSC. 0.65 BSC. 050 BSC. 050 BSC. 0.40_BSC. 120555 | 345 | 3£5] 3.35] 345 | 35| 335
K 02s5| - - loes| - - loes| - - loes| - - loes| - _ T2055MN-5| 315 | 325| 3.35| 3.15 | 3.25| 335
L 0.30 | 0.40 [ 050] 045|055 0.65]0.45 |0.55 | 0.65 | 0.30 | 0.40] 0.50] 0.30{ 0.40] 0.50 T2855-3 | 315 | 385|335 315 | 325 | 335
N 16 20 28 32 40 T2855-4 260 | 270 | 280 | 2,60 | 2,70 | 280
ND 4 S 7 8 10 T2855-5 260 | 270 | 280 | 2.60 | 2,70 | 280
NE 4 S 7 8 10 T2855-6 315 | 3.25| 335 3.15 | 325 | 3.35
JEDEC WHHB WHHC WHHD-L WHHD-2 I T2855-7 260 | 270 | 280 | 2.60 | 2,70 | 280
T2855-8 315 | 325| 335 315 | 325 | 335
NOTES: T2855N-1 315 | 3.25| 335 3.15 | 325 | 3.35
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994, ;:::j 2:: ii: z: 2:: ::z i:
2 ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. : :
3 N IS THE TOTAL NUMBER OF TERMINALS. T3255M-4 | 3.00 | 310 | 320 3.00 | 340 | 320
/A THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL T9255-5 | 3.00 [3.10 | 3,20 | 3.00 | 340 {320
CONFORM TO JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE T3255N-1 | 3,00 | 340 | 320 | 3.00 | 310 [ 320
OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1 T4055-1 | 3.40 | 350 | 360 | 3.40 | 3.50 | 3.60
IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE. T4055-2 | 3,40 | 3,50 | 360 | 3.40 | 3.50 | 3.60
A\ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN T40S5MN-1 | 3.40 | 3.50 | 360 | 3.40 | 3.50 | 3.60
025 mm AND 030 mm FROM TERMINAL TIP,
ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHIDN.
/B\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC MO220, EXCEPT EXPOSED PAD DIMENSION FOR
T2833-3, T2853-6, T4035-1 AND T4055-2.
AD WARPAGE SHALL NOT EXCEED 010 mm.
1. MARKING IS FOR PACKAGE DORIENTATION REFERENCE ONLY.
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. EDM /VI/JXI/VI
AN LFAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION ‘e, 0,05, T
14, ALL DIMENSIONS APPLY TO BOTH LEADED AND PbFREE PARTS. PACKAGE OUTLINE,
16,20,28,32,40L THIN QFN, S5x5x0.80mm
_ _ APPROVAL DOCUMENT CONTROL NO.  [REV. | o
DRAWING NOT TO SCALE. 51-0140 L A
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