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ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND, unless otherwise noted.)

VDD e -0.3V to +4V
SEL1, SEL2, COM_, NO_, NC_ (Note 1).....-0.3V to +(VpD + 0.3)V
Vcom_ - VNO_I, IVcom_ - VNC_ I (Note 1) .o, 0to +2V

Continuous Current (COM_ to NO_/NC_)
Peak Current (COM_ to NO_/NC_)

+70mA

(pulsed at 1ms, 10% duty cycle)........ccceevviieiiiiiinin, +70mA
Continuous Current (SEL1, SEL2).....ccccooviiiiiiiiiiiis +30mA
Peak Current (SEL1, SEL2)

(pulsed at Tms, 10% duty cycCle)........c.coovvviiiiiiiiinins +70mA

Continuous Power Dissipation (TAa = +70°C)
28-Pin TQFN (derate 28.6mW/°C above +70°C)....... 2285mW
42-Pin TQFN (derate 34.5mW/°C above +70°C)....... 2758mwW

Operating Temperature Range ............c..ccoeeee. -40°C to +85°C
Junction Temperature ..........coooevviiiiiiiieeiie e +150°C
Storage Temperature Range............ccccoeeeen. -65°C to +150°C
Package Junction-to-Ambient Thermal Resistance (8Ja) (Note 2)
28-Pin TQFN. ...t 35°C/W
42-Pin TQFN. ..o 29°C/W
Package Junction-to-Case Thermal Resistance (6Jc) (Note 2)
28-Pin TQFN. ...t 2.7°C/W
42-Pin TQFN. ..o 2°C/W
Lead Temperature (soldering, 10S) .......ccccoovvviiiiiiiiiiians +300°C

Note 1: Signals on COM_, NO_, NC_, SEL1, and SEL2 exceeding Vpp or GND are clamped by internal diodes. Limit forward-

diode current to the maximum current rating.

Note 2: 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 japan.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.

ELECTRICAL CHARACTERISTICS

(VDD = +3.3V £10%, Ta = TMIN to TMAX, unless otherwise noted. Typical values are at Vpp = +3.3V, Ta = +25°C, unless otherwise

noted.) (Note 3)

PARAMETER | symBoL | CONDITIONS MIN TYP MAX | UNITS

ANALOG SWITCH
, Vcom_, VNO_, (VDD -

Analog Signal Range VNG, 18) \
Voltage Between COM_ and Vcom_ - VNO_I, 0 18 vV
NO_/NC_ IVcom_ - VNC_| '

. Icom_ = 15mA,;
On-Resistance RoN VNO_, VNG = OV, +1.2V 7 Q
On-Resistance Match ] B ]
Between Pairs of Same ARON xDD _—+§\./O(\l/\]o|?e2,\f1_ 5)15mA‘ VNO.. 0.1 2 Q
Channel NC_= ’
On-Resistance Match VbD = +3.0V; Icom_ = 15mA; VNO _,
Between Channels ARON VNC_ = 0V (Notes 4, 5) 10 4 Q

. VbD = +3.0V; Icom_ = 15mA; VNO _,
On-Resistance Flatness RFLAT(ON) VNG = OV, +1.2V (Notes 5, 6) 0.3 1.5 Q
NO_ or NC_ Off-Leakage INO_(OFF) VpD = +3.6V; Vcom_ = 0V, +1.2V; 1 ’ A
Current INC_(OFF) VNO_or VNC_ = +1.2V, OV H
COM_ On-Leakage VpDp = +3.6V; Vcom_ = 0V, +1.2V;
Current ICOM_(ON) VNO_ or VNC_ = VCcoM_ or unconnected ! ! HA
DIGITAL SIGNALS
SEL1 and SEL2 to Switch VNO_or VNC_ = +1.0V, RL = 50Q,
Turn-On Time fON_SEL CL = 100pF (Figure 1) 45 120 ns
2 AKX
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ARIAUX/HPDRHIHZERA . 2L —>HBLTV4L—>
DisplayPort/Yw TR A v F
ELECTRICAL CHARACTERISTICS (continued)

(VDD = +3.3V £10%, Ta = TMIN to TmAX, unless otherwise noted. Typical values are at Vpp = +3.3V, Ta = +25°C, unless otherwise
noted.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
EL1 and SEL2 witch = +1. =
?um—oafdei?ne oS 1OFF_SEL ZTO:_ f(;O\ijl\ll:C(_FingLg\)/’ e 5 50 ns
) ) ) f = 0.8GHz (Figure 2) -0.67
Differential Insertion Loss SbD21 ; daB
f = 1.35GHz (Figure 2) -0.95
. . f = 0.8GHz (Figure 2) -37
Differential Crosstalk SDDCTK = 135GHz (Figure 2) 34 dB
) ) f = 0.8GHz (Figure 2) -20
Differential Return Loss SDD11 - dB
f =1.35GHz (Figure 2) -14
Signal Data Rate BR Rs = RL = 100Q balanced 17 Gbps
Differential -3dB Bandwidth f-3BW Rs = RL = 100Q balanced 8.5 GHz
Differential Off-Isolation SDD21_OFF f =1.35GHz (Figure 2) -28 dB
LOGIC INPUT (SEL1, SEL2)
Input Logic-High VIH 1.4 Vv
Input Logic-Low ViL 0.5 Y
Input Logic Hysteresis VHYST 100 mV
Input Leakage Current [N VSgeL_ =0V or VDD -1 +1 pA
POWER SUPPLY
Power-Supply Range VDD 3.0 3.6 Y
VDD Supply Current IDD VSgEL_ =0V or VDD 500 850 pA

Note 3: All units are 100% production tested at Ta = +85°C. Limits over the operating temperature range are guaranteed by
design and characterization and are not production tested.

Note 4: ARON = RON(MAX) - RON(MIN).

Note 5: Guaranteed by design. Not production tested.

Note 6: Flatness is defined as the difference between the maximum and minimum value of on-resistance as measured over the
specified analog signal range.

= ~a >
HEREIR/ Y130
+3.3V tr < 5ns
| Logic  VH ‘ ‘ tr < 5ns
oo euT ﬂ
MAXIMN SEL T | §
MAX4998/MAX14998 1 b
o <t
NO_ OR NC_ COM_ | I s
W, ——————— A >o0—— Vout Do P
5 SWITCH U e Vour T 2% 09xVour

E R oL ouTPUT | ! o
SEL : I COM_ : 1 : :
—4|>..: —> <—fonsEL;

LOGIC 6D - - L L

INPUT T —» i lOFF_SEL! i

SEL : ' ! i

— SWITCH rooN 09 xVour 7~ 09xVout
— OUTPUT P : 1
CL INGLUDES FIXTURE AND STRAY CAPAGITANCE. COM_ P L . €—loN SEL
_ R ) | 1 | )
Vour —VN_( AL+ Ron

1. 241y F IS
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SEREIER/ 51 I TR(RE)

33V
0.1pF
= NETWORK
Vo PORT 1 QgLYZER
e SR B B
MAXIM =
MAX4998 PORT 2
MAX14998 A~ Vi Na =
COM - i
PORTS| -
Q
e+ =AM —
500
VAN =
— PORT 4
= 500 Vour- Sa  —
VA N NC. 9 —
= GND =

DIFFERENTIAL INSERTION LOSS/DIFFERENTIAL RETURN LOSS

DIFFERENTIAL INSERTION LOSS = ZOIOQ(M)

+3.3V

0.1pF

NETWORK
Voo PORT 1 g\o'ﬁLYZER
Vpp —] SEL1 COM + N ViNg AAN—
Vpp —{ SEL S
MAXIM — @
MAX4998 PORT 2
MAX14998 A~ Vi Na =
COM_- & W\/@
PORT 3 5 B
Q
NG+ | VouTs
500
VWV AN+ =
= o PORT 4 S0
= o ==
VAN NC. 9 —
= GND =

DIFFERENTIAL OFF-ISOLATION

DIFFERENTIAL OFF-ISOLATION = ZOIOQ(

ViN+ - VIN-
433V
0.14F
= NETWORK
ANALYZER
VoD PORT 1 500
OV OR Vpp —] SEL1 com s Ly i
OV OR Vpp —] SEL2 -
MAXIMN % W\/@
IMAX4998 PORT 2
MAX14998 A~ V- 0 =
COM_- Q
50Q —
COM_+
= 500 PORT3 5 -
COM_- Q
L NO_+/NC_+ |—()YouTs
= 500 ot
NO_+/NC_+ —
L PORT 4
- 50Q Vour. 50Q =
AN NoNG - Q ouT
= GND =
DIFFERENTIAL CROSSTALK

DIFFERENTIAL CROSSTALK = 20log(

MEASUREMENTS ARE STANDARDIZED AGAINST SHORTS AT IC TERMINALS.
DIFFERENTIAL OFF-ISOLATION IS MEASURED BETWEEN COM_ AND “OFF” NO_ OR NC_ TERMINAL ON EACH SWITCH.
DIFFERENTIAL ON-LOSS IS MEASURED BETWEEN COM_ AND “ON" NO_ OR NC_ TERMINAL ON EACH SWITCH.

DIFFERENTIAL CROSSTALK IS MEASURED BETWEEN ANY TWO PAIRS.

Vour - Vour-
VINg - VIN-

Vour- - Vour- )

VINg - VIN-

M2. Z8FEk. EBA VAV L—2aVBIUEH IO M=

MAXI N
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IREEERIE

(Ta = +25°C, unless otherwise noted.)

ON-RESISTANCE vs. COM_ VOLTAGE ON-RESISTANCE vs. COM_ VOLTAGE SUPPLY CURRENT vs. TEMPERATURE
8.0 - 10 o 800 .
Vpp =3.6V | Vpp=3.3V £ Vpp=3.3V E
75 | lcom_=15mA g ¢ Icom_=15mA g 700 g
5 . g 5
70 g _ T=+85°C 5 = 6 Z
g : S N : 2
o 65 » e o £ 500
- Pl
% 60 5 7 R = 400
i 2 Ta=-40°C >
< 55 N A T 300
S S 4 ]
50 | 200
5
45 100
40 4 0
010103 0507 09 1.1 13 15 17 19 01 01 03 05 07 09 11 13 15 -40 -15 10 35 60 85
Veom_ (V) Veom_ (V) TEMPERATURE (°C)
LOGIC THRESHOLD vs. SUPPLY VOLTAGE TURN-ON/OFF TIME vs. SUPPLY VOLTAGE DIFFERENTIAL INSERTION LOSS
15 = 60 o 0 o
Vpp=3.3V E £ | i £
g ¢ = ~~ g
13 : . P g 2 \\' :
— 2 — 2 n 3
= s 2 s 2 E
= \;'H S 5w \\ iz ° z
% 11 ; E toN_SEL E -4
3 s B 1 s z 3
I | = -
o 09 ——— 1 S R R R T R e A 1 B B e e
S = =
= \ s 2 z 7
— v [== ac
IL tOFF_SEL i
0.7 10 / L -8
o
y 9
05 0 -10
30 31 32 33 34 35 36 30 31 32 33 34 35 36 10 100 1000 10,000
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) FREQUENCY (MHz)
DIFFERENTIAL OFF-ISOLATION DIFFERENTIAL CROSSTALK DIFFERENTIAL RETURN LOSS
0 5 0 - 0 -
g 0 P P g
= = B : = ANV
g - e i NI g g -10 v g
= ATHIE 2 M < /] :
3 % A % =30 = -5 /
o g 2 ,-',. 2 /
£ -0 S 40 A B0
= /] = q = LV
= = =
£ 50 v Z 50 E 25
& /" é Vi e
©-60 £ 60 v £ -3
% // =] // =)
0 b4 70 -3
-80 -80 -40
10 100 1000 10,000 10 100 1000 10,000 10 100 1000 10,000
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
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EVERE
TOP VIEWS
Qéo‘i‘—gc\ﬁ(\lﬁto &N%méoi—&c\l%maévuté
322225222k ccgc2g2ss222f22¢e¢8
12411231122} 121 120; 119; 118}:171116: 115 36:137: 136: 135: 134} 1331 132! 131} 130; 129 128 127 126, 125 124; 123} 122!
nt-[2 0 NC1- [ 39 121 | NO4+
N1+ [267 | MAXI NG+ [407 | MAXIMN } 720] Nog-
noo- [27 | MAX4998 NCO- [417 MAX14998 - 18] Nos+
NCos 28 noor a2t o e | {18 Nos-
EHEREY 71181191i10! SHPHERY 8119110111} 112! ! 151 116! 117!
2229284383 8¢sizB84292428325]
888888 8 8888 38388888 88
TQFN TQFN
*CONNECT EXPOSED PAD TO GROUND.
s &% BF
mF -
MAX4998 | MAX14998 & Ll
1 2 COMO+ FFAIZAYF 1, EOTEViHF,
2 3 COMO- FFOIRAUF1, BOIEViHEF.
3 4 COM1+ FFOTRAYF2, EOIEViHF.
4 5 COM1- FFOAUIAYF2, BOIEViHF,
5 7 COM2+ FFOTRAYF3, EDOIAEVIHF
6 8 COM2- TFAIRAYvF3, BOIEVHF.
EDOEREEAS. VppZ+3.0V~+3.6VDERBEICIFEFHRLTLZS 0\ AJRER
7,9,15,19 | 1,6,13,26 VDD BRYT/NAZDIELICEREL /0. TuFDE S Iy I 7 28 TVppZGNDIC/ N1 /¥ 2
LTLEESN(TERL A7 I DIEESHR),
8 9 COM3+ FFOIRA T4, EOIEVHF.
10 16 SEL1 FIEES AT, BARIAVF U IEER,
1 17 SEL2 FEMES A, AUX/HPDZRIR,
12 28 NO3+ FPFOATRAYF4, ED/—)F—=Tix+F,
13 29 NO2- FFOUIRAYF3, BD/ = I)FA =T iEF,
14 30 NO2+ FFOATRAYF3, ED/ =) F—=TixEF,
16 36 NC3+ FFOIRA T4, ED/—)oO—-XiHEF,
17 37 NC2- FFOI2A4vF3, BaDO/—v)oO0—-XiHEF,.
18 38 NC2+ FFOATRAYF3, ED/—)o7O—HF,
20 31 NO1- FFOIRAYF2, BDO/ = )FA =T UiHEF,
21 32 NO1+ FFOATRAYF2, ED/—)F—="TixF,
22 33 NOO- FFOATRAYF1, BO/—)F—=TiEF,

MAXI N
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i FER A (R =)
I -
MAX4998 | MAX14998 & e
23 34 NOO+ FFOIRAvF 1, ED/ =Y I)FA =T UiHF,
24 — GND JZ R
25 39 NC1- FFAOTZAvF2, BaD./—<)7O—XiHT.
26 40 NC1+ FFOOIRAvF2, ED/—7)oO—-XiHEF,
27 41 NCO- FFATZAVF1, BaD/—<)rO—XiHT.
28 42 NCO+ 7HOIAYF 1, ED/—7)7O0—XiHEF,
— 10 COMS3- FPFATZAVF4, BOIAE VKT,
— 1 COM4+ FFOAYRAyF5, EDIEVIHFo
— 12 COM4- FFAOTZAYF5, BOIE VKT,
— 14 COM5+ FFATZAYF6, EOIE VKT,
— 15 COMS5- FPFATZAVF6, BEOIAE VKT,
— 18 NO5- FFAIRAvF6, BD/—Y)A =TT,
— 19 NO5+ FPFOATRAYF6, ED/—I)FH =T ix+,
— 20 NO4- FFATIRAYF5, BO/—<I)FA =T UiEF,
— 21 NO4+ FPFOTRAYF5, ED/ =T )FH =T iHF,
— 22 NC5- FPFATZAVF6, BaD/—<)7O—iHT,.
— 23 NC5+ FPFOTRAYF6, ED/—)7O—-XlHF,
— 24 NC4- FFATZAYFL5, an/—<')oO—ixT,
— 25 NC4+ FFOTRAYF5, ED/—)7O-iHF,
— 27 NO3- FFAIRAyF4, BO/—<)F—=TViEF,
— 35 NC3- FFAIRAvF4, BO/—7)IAO—XiHF,
o o Ep 177171'ff7£F/<;y Ro W?B?GNDLC?%?&TT??L?L\&E:'onﬁﬂﬁ'ﬁ%%ﬂt:?"ék&)ﬁ
AEEAEHICER LTS 2O/ RIBERHNAEREZF S TA,
=37 TY, MAX14998TI3. X1 vyF1. 2. 3BKUV4IIEE

BRAYFT AN IYFLEIUOIIERIREZAVF T,
MAX4998/MAX14998MEIBEXRIT. [T a3
AT L/EBER IS INTNET, S BEENEZ&
MBI, SEL_ ZOV~VppDEFRNRNTERF L TL 2
=0

7FradiEsLNb

MAX4998/MAX14998I3. Z2#MDDisplayPortiE=~(Vpp
- 1.8V)DERAEEZZITANE T, COM_+FRILDE
Sld. NO_+F 7= IENC_+F v RIVICIRIBERELF T,

MAX4998/MAX14998M &R/ N TAA Y FId. 2D
DA BELIZH R DN 5 B TDisplayPort DR &% E L
F9, MAX4998I3. 2L —>HXUVAUX/HPDDDisplayPort
VIR ZB=0ICER L. MAX14998(34L — HEK U
AUX/HPD®DisplayPort &t 2 27=HIZHER L ET,

MAX4998/MAX14998I32 DN 71 % )L ATI(SELT .
SEL2)ZfATHY. T TESREZIUIRZIT,

T4 IHEIEIAN(SELT, SEL2)
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MAX4998/MAX14998I32 DD 71 % )L ATI(SELT .
SEL2)Z#RH L. COM_ENO_/NC_Fv LB TESRER
ZBIRLE Y, SELNISERDR Ay FJT, SEL2I
AUX/HPDZZEIRL &9 MAX4998TId. XA vF1&£2
IIBERAAYF T, RAYFIEAIHITEFRZAYF

MAXIN

COM_-Fr I DESIF. NO_-F7/2IINC_-F+ IV
BEZRELE I MAX4998/MAX1499813 W75 @ R
AYFT. COM_. NO_BIUNC_ZADFIFHEADN
INNELCTERATDIENTEET,
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72023V FAPISLIERER

MAX4998/MAX14998

Vop
|
MAXIMN
MAX14998
COMO+ oA NCO+
COMO- oA NCO-
o AL Noow
oA NOO-
COM1+ O/;/A—_ NC1+
COM1- oA L i
oA | i Vop
oA NO1- |
COM2+ oA | Neot MAXIMN
1 MAX4998
COM2- m—_ NC2-
—O/;/A—— NO2+ COMO+ O’;/A—— NCO+
L o+a L noo- COMO- oA L neo-
COM3+ oA — 1 o3 —o AL Noos
COM3- oA NG3- o TA 1 oo
—O/;/A—_ NO3+ COM1+ O’E‘/A—— NC1+
—OS/A—_ NO3- COM1- m—_ NC1-
oA | yor
COM4+ : oTA 1 N4t — O A ——\ot-
COM4- O/A—_ NC4-
—O/ A1 onNo4 COM2¢ 3 OTA 1 Neo
g — T COM2- 1 oy S— R
COMS:+ i oA L s ‘ L No2+
COM5- : O/;/A—_ NC5- — NO2-
] oL s L Ne3s
oA NO5- L NO3+
SEL ——— § SELT ———
SEL2 ‘ SEL2
I I
GND GND
SEL1 EVENT SWITCH SEL1 EVENT SWITCH
0 | COM_TONC_| 1234 0 | COM_TONG_ 12
1 [ coM_TONO_| 1,234 1 [ COM_TONO_ 12
SEL2 EVENT SWITCH SEL2 EVENT SWITCH
0 | COM_TONC_ 5,6 0 | COM_TONG_ 3.4
1 | COM_TONO_ 5,6 1 [ COM_TONO_ 3.4
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1B {E O §]
Vpp =+3.3V
|
JNAXIMN DOCKING STATION
MAX4998 _
NOO+ I
NOO. | DPOT
NO1+ {}
NOL | DP11
NO2+ {}
N0 | AUX1
Vee T”V A1V
GRAPHICS AND MEMORY
CONTROLLER HUB 10kQ
COMO+ NO3+ HPDT
bPO COMO 1
i — OF THE 7WZ07 —
COM1+ 2
oPi COM1-
DisplayPort
AUX CoM2+ CONNECTOR
COM2-
HPD (< COM3+ - ; ]
+ 17
NGO | DP02
NC1+ {}
DP12
NC1- {1
NC2+ {}
AUX2
NC2- |1 v
+1.1V
10kQ2
CHANNEL SELECT ————»] SEL1 .
CHANNEL SELECT ———»] SEL2 NC3+
% OF THE 7WZ07 —

7WZ07 DUAL-GATE LOTIC OPERATES FROM +3.3V Ve

NOTE: THE APPLICATION SHOWN IS A TWO-LANE SWITCH BETWEEN THE DOCKING STATION AND DisplayPort CONNECTOR ON A LAPTOP. SEL2 NEEDS TO BE CHANGED FIRST
WHEN SWITCHING SO THAT THE AUX/HPD SIGNAL CAN ESTABLISH CONTACT AND SET PARAMETERS THROUGH DDC. THE HPD SIGNALS FROM THE DOCKING STATION AND DP
CONNECTOR NEED TO BE INPUT THROUGH A LEVEL TRANSLATOR, SUCH AS A 7WZ07 OR 742G07 NONINVERTING TO THE MAX4998. EACH OUTPUT IS PULLED UP TO MATCH THE
LOGIC LEVEL OF THE GMCH. THE COM SIDE OF THE MAX4998 NEEDS TO BE CONNECTED DIRECTLY TO THE GMCH, RUNNING AT LOW VOLTAGE (APPROXIMATELY 1.1V). THIS
ESTABLISHES THE COMMON-MODE VOLTAGE FOR THE SWITCH AND KEEPS THE SWITCH WITHIN ITS OPTIMAL RANGE. IF A FOUR-LANE DisplayPort SWITCH IS DESIRED, THE
MAX14998 SHOULD BE USED. THE CIRCUIT IS THE SAME EXCEPT THAT DP0 TO DP3 IS USED WITH AUX, AND THE HPD CIRCUITRY IS THE SAME.
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PIVr—2aVviEHk

Bl 17Uk

SRV FIE. REEEDLOHICELEL A7 IhE
HETFIRZRBELELI T, BEtRICHE ST E—
5 ZADPCBEHR/N\S — 2 ZTEDITEILTLIZE Y,
BIRD/NNA/NZAAV T Y ETEDRETT/INARTEERLT
BEBESNTI\DIEZMRLTLIZS 0, BHD/NA/XR
AT EHEBELI Y, 2ETCDITSUVRETIRR—XR
INYREREFIREICEELTIZS0N,

Fv 15
PROCESS: CMOS

<FIN- TP BRREH

PNyr—3

B/ NV T —UREBRBKIOZT RN —13, japan.
maxim-ic.com/packages =S BR L C</==\, EH. /v
T—UO—RIZEEND[+]. [#]. F£/IET-1IFRoHSYY
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