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PART TEMP RANGE PIN-PACKAGE CODE
32 Thin QFN-EP*
MAX9406ETJ+ -40°C to +85°C (5mm x5mmx  T3255-4
0.8mm)
48 Thin QFN-EP*
MAX9406ETM+  -40°C to +85°C  (7mm x 7mm X T4877-6
0.8mm)
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£33 32 TQFN-EP
48 TQFN-EP 5mm x 5mm
7mm x 7mm *EP EXPOSED PADDLE. CONNECT EP TO GND.
*EP EXPOSED PADDLE. CONNECT EP TO GND.
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ABSOLUTE MAXIMUM RATINGS

VCCTO GND ..o -0.3V to +4V Operating Temperature Range ....................... -40°C to +85°C
AllPINs to GND ..o ...-0.3V to (Vcc + 0.3V) Junction Temperature ..o, +150°C
Short-Circuit Duration (all outputs)..........cccoeeiiriinn Continuous Storage Temperature Range ........................ -65°C to +150°C
Continuous Power Dissipation (Ta = +70°C) ESD Protection

32-Pin Thin QFN (derate 21.3mW/°C above +70°C) .1702mW Human Body Model (Rp = 1.5kQ, Cs = 100pF)

48-Pin Thin QFN (derate 27.8mW/°C above +70°C) .2222mW IN_D_and OUT_D_1t0 GND.......ccceeiriiiiiiiiiiiiee +1.5kV
Junction-to-Case Thermal Resistance (64c) (Note 1) Lead Temperature (soldering, 10S)...........cccocvvviinn.n. +300°C

32-Pin Thin QFNL....ooiiiiiiicece e +1.7°C/W

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

32-Pin Thin QFNL....ooiiiiiiii +29°C/W

48-Pin Thin QFN.....oiiii e +25°C/W

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

(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
OE INPUT
Input High Level VIH1 2.4 V
Input Low Level VL1 0.5 \
Input Current IIN-EN ViN =0to Vee 24 HA
DDC_EN INPUT
Input High Level VIH1 2.4 V
Input Low Level Vit 0.5 V
Input Current lIN-DDC VIN=0to Vce 100 pA
HPD INPUT AND OUTPUT
Input High Level ViH2 2.4 5.3 \
Input Low Level ViL2 0.8 \
Input Current lIN2 VIN=0to Vce 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 \%
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 Vcom Vcob = DC Avg [(VIN+ + VIN-) / 2] 0 1.43 2 Vv
Common-Mode AC Tolerance Vem_Ac PP | VoM Ac_P-P = (VIN+ + VIN-) / 2 - VcoD 100 mV
Differential Input Termination RIN 40 60 Q
2 NAXI/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

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

) . , Vce - Vce -
Single-Ended Output Low VoLs With a 50Q load to V¢ at both pins 600mV 400mV Vv
Single-Ended Output Current in
High-Z lOFF 10 +10 pA
Qutput 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 Voc = 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 ps
Channel-to-Channel Skew tsK 20 50 ps
Output Rise/Fall Time tRIF 180 515 ps
Added Random Jitter tRJ 1GHz clock input 0.5 1 PSRMS
Added Deterministic Jitter tpJ rp = 2Gbps, 2*° - 1 PRBS pattern 11 30 pSp.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.

MAXIMN 3
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(Vce = 3.3V, outputs terminated with 50Q, Ta = +25°C, unless otherwise noted.)
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40, 46

— 3 :jfégo' NC. |E@BHEL. RSTEESNTOE A, REBOFFICLET,
4 HPD_SRC |3.3VOZ oMKy N TS J&H
5 SDA_SRC | VU TFPITF—554 >, 3.3VAS Y IDICCTF—551 >
6 SCL.SRC |2 U7IonvosS4r, 3.3VAUYIDICCoOOvoISA
9 13 OUT_D4+ | ZB)HIKR— M+
10 14 OUT_D4- | EEHEHR— ~4-
11 16 OUT_D3+ | ZBHANKR— M3+
12 17 OUT_D3- | Z&HHKR— ~3-
13 19 OUT_D2+ | ZB)HNDKR— M2+
14 20 OUT_D2- | E#HEHHR—~2-
15 22 OUT_Di1+ | ZEBHAR—M1+
16 23 OUT_D1- | EEIHEIIR—K1-
17 25 OE A 2T Ei1%A 2=T T BICIE, OFAO—ICFBLE T, HhET (=TT 210, OF&/\1ICEEILET,
19 28 SCL.SNK | U)o voS4r, BVADYIDI2CoOy o541
20 29 SDASNK | S PIT—554 2, BVOAD Y IDICCT—55 1 >
21 30 HPD_SNK | +5VO v oMk y b 75T
23 32 DDC_EN |DDCYU oA =T
25 38 IN_D1- EEASIR— K1~
26 39 IN_.D1+ | ZEIASAR— 1+
27 41 IN_D2- EE)ASR—K~2-
28 42 IN_D2+ | ZBIAHKR—F2+
29 44 IN_D3- EEASIR—K3-
30 45 IN_.D3+ | ZE)ASKR— K3+
31 47 IN_D4- EEASIR— -
32 48 IN_D4+ | ZBIANKR— M+
— — EP TOAR—=ZR/INY R, EPEIZ YV RICERLET,
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NVTr=2
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#11D. € .
TOP VIEW = 6 L AR
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= e =T
-DRAWING NOT TO S8CALE- 21-0144 F /2

8 MAXI N




DisplayPorth*SDVI""/HDMIN®D LNV 7 5

NYT—(RE)
(ZOTF—5—PMIBEHINTND/ Ny T —DHERIE. BFRNIRMENTNDEIIRY FHBA. BD/ YT —JI1EHIT.
japan.maxim-ic.com/packages = ZS BT =\, )

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
CUSTOM PKG. PKG. bEPOPULA 0z 7] JEDEC
(r4877-1) CODES LEADS MIN. | NOM. | MAX. | MIN. | NOM. | MAX. MRE\F‘(]:
PKE 3oL 747 ML 77 48L 7x7 48L 7x7 S6L 7x7 TR 50470 485 | 235 | 470l 485 | -
svmaoL | W Trow. [ aax. | san. Trow.Tmex. | wn. Tow. Tuax [ uin. Tnow Tma [ mn TnowJuax| [rzor73 |- 455 4.70 | 465 455 | 470] 485 | -
A | 0.70] 075 080 | 0.70 [ 0.75 | 0.80 [0.70 | 075 [0.80 | 0.70 [0.75 | 0.80 [070 [075 [ 080 | [tea77—2 |- 4.55| 4.70 | 4.85 | 455 4.70] 4.85 o1
Al 0 (002|005 0 |002]005]| 0 |002[005| ¢ |0.02 (D05 | @ - loos| |T4477-3 - 4.554.70 | +.85 | 4.55 | 4.70/ 485 [WKKD—1
2 0.20 REF. 0.20 REF. 020 REF. 020 REF. 020 REF. THGTI-1™  |13,24,37,48 | 4.20| 430 | 440 | 4.20| 430 440 -
b | 025|030 0.3 [0.20 025 [ 0.3 |020 [ 0.25 | 0.30 [ 0.20 |0.25 |0.30 [0.15 |0.20 026 [ [T8772 |- 485151015251 495] 5101 5.25| -
D |690]7.00]710]56.90]7.00]7.10 680 [7.00]7.10 [6.90 [7.00 [ 7.10 [690 [7.00 [7.10] [877—4 |- 5.4015.50 [5.60] 540 5.50{ 560 —
E 690 | 7.00 [ 7.10 | 6.90 [ 7.00 | 7.10 [ 6.90 | 7.00 | 7.10 [ 6.90 | 7.00 | 7.10 [6.90 | 7.00 [ 7.10 | [T4877=5 — 24012501260 | 240 2.50] 260 | -
. py— 050 BSC. 050 BSC. 550 B0, 04D BC. e 5.40| 550 [5.60 | 540 5.50[ 560 -
k lozs] =] - |om] = | - lozs| - | - |ozs| - | - |ozs] - | - | |87 |- 4.95[5.10[5.25| 495] s.10[525[ -
L | 045 | 060 | 0.65] 045 | 0.65 | 0.5 | 030 | 0.40 | 050 | 045 | 05 | 065 | 030 |0 | 050 | et |- 5401550 15801540] 5501560| -
T4STIM-8 |- 540|550 560 540 5.50[ 580 -
N 32 4 4 44 36 TABTIMN-B |- 5.40]5.50]5.60 ] 540] 550[ 560 -
L. 3 LY 1z 10 LLJ 15677-1 - 5.40| 550 [5.60 | 540 5.50[ 5.60 [ -
NE 8 il 12 12 14 T5677-2 |- 5,40 5.50 [ 5.60 | 540 5.50[ 580 [ -

*x NQTE: T4877-1 IS A CUSTOM 4BL PKG. WITH 4 LEADS DEPOPULATED.
TOTAL NUMBER OF LEADS ARE 44.

NQOTES:

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. DETAILS 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.

1.

2.

A

A DIMENSION b APPUES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN
0.25 mm AND 0.30 mm FROM TERMINAL TIP.

6. ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.

7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.

A COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.

9. DRAWING CONFORNS TO JEDEC MO0220 EXCEPT THE EXPOSED PAD DIMENSIONS OF

T4877-1/—3/-4/-5/—6 & T5677-1. @ /VI/JXI/VI

10. WARPACE SHALL NOT EXCEED 0.10 mm.

MARKING IS FOR PACKAGE ORIENTATION REFERENCE QNLY B 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 SCALE- 21-0144 F |24

MAXIMN 9

90P6 XVIN



MAX9406

DisplayPort#*SDVI"/HDMIN®D LNV S 25

Ny — S (1)

(DT —=Z2— MIBEHNTIND/ YT — IR,

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

BHRAIRBMENTNDEIIRY FEA. BHD/ VY T— BRI,
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PIN # 1
ID.
AN TOP VIEW
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SEATING
SEATIA | [7Tot0]c
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Al A2
SIDE_VIEW
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-— | [
] ! — } c
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// :I\\\ ! |-
= | =
L= 54 ! =
sl Pt 2
€]
€
(R IS OPTIONAL)

DETAIL A L

T — & — TERMINAL TIP
EVEN TERMINAL

PRALAZ ZVIAKIVI

PACKAGE OUTLINE,
16,20,28,32,40L THIN QFN, Sx5Sx0.80mm
APPROVAL DOCUMENT CONTROL NO. REV. 1
L |

21-0140
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NYT—2 (IRE)
(ZDOTF——MIBEHINTND/NyT—IAKIT. BFARMENTNDEIFRY A RO/ VYT — JERIS.
japan.maxim-ic.com/packages = S BT =\, )

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 lo70]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 Tess—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 _T - loes| - - loes| - _ T2055MN-5| 315 | 325| 3.35| 3.15 | 3.25| 335
L 0.30 | 0.40 [ 050{ 0.45[0.55] 0.65[0.45 |0.55 [0.65 [ 0.30 [ 0.40] 0.50] 0.30] 0.40] 0.50 T2855-3 | 3.5 | 3.25]| 335 315 | 325 | 335
N 16 20 28 32 40 T2855-4 260 | 270 | 280 | 2,60 | 2,70 | 280
ND 4 5 7 8 10 T2855-5 2,60 | 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, ;::::i 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 | 3.10 | 3.20
/A\ THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL T3255-5 | 3.00 | 310 | 320 | 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, T2855-6, T4035-1 AND T4055-2.
AD VARPAGE SHALL NOT EXCEED 040 mm.
1. MARKING IS FOR PACKAGE DRIENTATION REFERENCE ONLY.
4& NUMBER OF LEADS SHOWN ARE FOR REFERENCE DNLY. EDM /VI/JXI/VI
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION ‘e, +0.05. i
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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