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(SPDT)FF%<. ®ADPDTH XA TEMII%. —1DPDTH %
ATFAUX. SPDTH *AFHPD. &S T 8T SELT
R, AUXFIHPDIEI SEL21E#H . 1Z5HIEREEMIBIE
DisplayPort fJ]##.

MAX14998 B /NN T1 /W (DPDT) F*<. WADPDT
FxAFEMmE. mADPDTH & A FAUXFIHPD. M
B RIEESELTER, AUXFIHPDIE I SEL 2% #%.
s IEE &4 I8 E DisplayPort 1.

MAX4998/MAX14998% FA+3.3V (stAU{E ) e R e,
MAX4998 K AT #/28H93.5mm x 5.5mm-. 2835IHITQFN
2 MAX14998K AR ERAI3.5mm x 9mm. 425]
BITQFNE 25, W 4 TIEE-40°CE+85°CH B4R
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£1LAPC
&1 PC

DisplayPort2 ¥ 5B FFr/Eh = (VESA) B 7o
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BBz RIAUX/HPD =
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¢ 3.3VEEEHE
¢ 85GHZ (MEE)HE

¢ $#¥1.6/5.4Gbps DisplayPortf&S
BEf5 4032 DisplayPort v1.1155
BEf5 4032 DisplayPort v1.2{85

¢ IRERNEERFERE: 2.7GHZTA-13dB
¢ MITRI ST AUXIEE

¢ BITRATRABE R R

¢ REFEIBRE

¢ 850pA (&K1E)RAERRT

¢ /INR~HEHEE
HRIESR3.5mm x 5.5mm. 285BI TQFNf2
HRIEE3.5mm x 9mm. 425 |BI TQFNEf %

¢ SIEMRIESHREHAS, ELRBIRTL
¢ FiEI/O5IM#HEBESDRIF: +4kVAKE (HBM)

EEE
PART TEMP RANGE  PIN-PACKAGE
MAX4998ETI+T -40°C to +85°C 28 TQFN-EP*
MAX14998ETO+T -40°C to +85°C 42 TQFN-EP*

+ SR (PO 7 & ROHS 892122,
T = B,
P = HYEAL

B TFRE B TEH IR A HBIR IR -

Maxim Integrated Products 1

AXRFATHIEAROEL, TRAEFERELOTARSSIR. MBE— WA, BECHDTHSZHTAR,
HEME. HERITMEE, EBEEMaximIH#EEFL: 10800 852 1249 (JtHEK), 10800 152 1249 (FHERK),

g ifEMaximByd 3L Miy: china.maxim-ic.com.
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ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND, unless otherwise noted.) Operating Temperature Range ............cccccoeene. -40°C to +85°C
VDD ettt -0.3V to +4V Junction Temperature .................
SEL1, SEL2, COM_, NO_, NC_ (Note 1).....-0.3V to +(VpD + 0.3)V Storage Temperature Range
Vcom_ - VNO_I, IVcom_ - VNC_I (Note 1) .o 0to +2V Package Junction-to-Ambient Thermal Resistance (6Ja) (Note 2)
Continuous Current (COM_ to NO_/NC_) ....coocevviviiiiiins +70mA 28-Pin TQFN
Peak Current (COM_ to NO_/NC_) 42-Pin TQFN

(pulsed at 1ms, 10% duty cycle)........cccevviiiiiiiiin, +70mA Package Junction-to-Case Thermal Resistance (6Jc) (Note 2)
Continuous Current (SEL1, SEL2)......cccooiiiiiiiiiiiiis +30mA 28-Pin TQFN. ..o 2.7°C/W
Peak Current (SEL1, SEL2) 42-Pin TQFN. ..o

(pulsed at 1ms, 10% duty cycle)........ccocevvviieiiiiin, +70mA Lead Temperature (soldering, 10s)
Continuous Power Dissipation (Ta = +70°C) Soldering Temperature (reflow) ........cccccooveiiiiiiiiiins

28-Pin TQFN (derate 28.6mW/°C above +70°C)....... 2285mwW

42-Pin TQFN (derate 34.5mW/°C above +70°C)....... 2758mwW

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 four-
layer board. For detailed information on package thermal considerations, refer to china.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) \Y
Voltage Between COM_ and IVcowm_ - VNO_L, 0 18 y
NO_/NC_ IVcom_ - VNC | '

) Ilcom_ = 15mA;
On-Resistance RoN VNO_, VNG, = OV, +1.2V 7 Q
On-Resistance Match ) _ )
Between Pairs of Same ARON xDD =—+(?\./O(\l/\iolge2’vl4_ ;)15mA, VNO_, 0.1 2 Q
Channel NC_= '
On-Resistance Match VpD = +3.0V; Icom_ = 15mA; VNO _,
Between Channels ARON VNC_ = 0V (Notes 4, 5) 10 4 Q

. VDD = +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_ = QV, +1.2V; 1 ’ A
Current INC_(OFF) VNO_or VNC_ = +1.2V, OV H
COM_ On-Leakage VpD = +3.6V; Vcom_ = 0V, +1.2V;
Current lcom_(on) VNO_ or VNC_ = VCOoM_ or unconnected ! ! HA
DIGITAL SIGNALS
SEL1 and SEL2 to Switch VNO_or VNC_ = +1.0V, RL = 50Q,
Turn-On Time {ON_SEL CL = 100pF (Figure 1) 45 120 ns

2 MAXI N
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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 to Switch V rv = +1.0V, RL = 50Q
?urn-Off Ti?ne ° {OFF_SEL CTO; 10 OOpl\II:C(_Figure(i)‘ Lo S 50 ns
) ) ) f = 0.8GHz (Figure 2) -0.67
Differential Insertion Loss SpD21 - dB
f = 1.35GHz (Figure 2) -0.95
Differential Crosstalk SDDCTK = 08GHz (Figure 2) o7 dB
f = 1.356GHz (Figure 2) -34
) ) f = 0.8GHz (Figure 2) -20
Differential Return Loss SDD11 . dB
f = 1.356GHz (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 \
Input Logic Hysteresis VHYST 100 mV
Input Leakage Current IIN VSeEL_ =0V or VDD -1 +1 LA
POWER SUPPLY
Power-Supply Range VDD 3.0 3.6 Vv
VDD Supply Current IDD VSeL_ =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.

iz eE 25/ Bt e
433V tr <508
| Logic Vi ‘ ‘ < 5ns
o euT ﬂ
MAXIM SEL T 3
IMAX4998/MAX 14998 3 b
—> -t
NO_ OR NC_ COM_ I D
W, ————4 No—] Vour Vo | P
5 SWITCH e xVour | 09 % Vou

E RL oL OUTPUT ¢ s o
- | I COM_ T P
—4|>..: —> lON_SEL|

LOGIC GND - - o P

INPUT T —»! < toFF_SEL! |

SEL — ; ' - '

- SWITCH ; - 0.9 x Vout 7 0.9x Vour
— OUTPUT Do : 3
CL INCLUDES FIXTURE AND STRAY CAPACITANGE. COM_ P e | e—1ON SEL
— RL | ‘ 3 i
Vour = VN*( RL+Ron )

B 1. FFxm B

MAXIN 3

866VIXVIN/866YXVIN



MAX4998/MAX14998

X iB 1B FT181& DisplayPort T B X,
B EMITRIAUX/HPDEH|

i EE B/ B FF I (45)

+3.3V +3.3V
0.1pF 0.1yuF
e NETWORK = NETWORK
VoD PORT 1 :[;ELYZER Vpp PORT 1 :;ELYZER
0V —| SEL1 COM. 3 b Vins Vpp —| SELT oM+ L Vi
0V —] SEL2 - Vpp — SEL2 -
MAXIMN ; WV\@ MAXIMN ; M/\/E\?
MAX4998 PORT 2 MAX4998 PORT 2
MAX14998 A~ Vi 500 — MAX14998 Vi N =
COM_- i M/\/@ COM_- i M/\@
PORT3 - PORT3 -
NG+ ) Vours S NG+ | Vours 5
) | ¥
50Q 50Q
o ¥ M/\@ . = M/\@
— PORT 4 — PORT 4
= 500 Vorrr. 50Q — = 500 Vour. 500 —
AN L o Ve L e = o
= GND — — GND =
T = T £k

DIFFERENTIAL INSERTION LOSS/DIFFERENTIAL RETURN LOSS DIFFERENTIAL OFF-ISOLATION

DIFFERENTIAL INSERTION LOSS = 20log (M) DIFFERENTIAL OFF-ISOLATION = 20l0g (LUH -Vour- )

VINg - VIN- VN - VIN-
133V
0.14F
= NETWORK
ANALYZER
VoD PORT 1 500
0V OR Vpp —{ SEL1 N Vine
COM_+
0V OR Vpp —{ SEL ‘e’ VA=
MAXIM = @
MAX4998 PORT2|
AX14998 v =
COM_- 9 W
50Q e
COM_+
= 500 PORT3 5 -
COM_- 0
L NO_4+/NG_+ |—()VOUT+
= 500 ~e’
NO_+/NC_+ =
= 0 PORT 4 500
p— V jp—
AN NONG 9 ot
= GND —
DIFFERENTIAL CROSSTALK
DIFFERENTIAL CROSSTALK = 20log ( /0UT: - Vour-
VINs - VIN-

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.

E2. Z2SERHE. EFKMIEEMESTEL

=y
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X 18 1B FO9i8 18 DisplayPort LB &,
HEMIIBIAUX/HPDEF
B TR

(Ta = +25°C, unless otherwise noted.)

ON-RESISTANCE vs. COM_ VOLTAGE ON-RESISTANCE vs. COM_ VOLTAGE SUPPLY CURRENT vs. TEMPERATURE
8.0 - 10 5 800 =
Vpp = 3.6V £ Vpp=3.3V £ Vpp=3.3V g
75 | lcom_=15mA g 9 Icom_= 15mA - 700 g
z o E H
70 g Ta=+85°C = = 6 g
& : S 3 N : 2 z
w65 L = 500
g /’ g LT | Ta=+25C g
5 60 5 72 - 3 400
wn w
‘sé & Ta=-40°C >
= 55 = | g 300
o o 6 4 c?)
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 2
Vpp=3.3V ! £ 1 g E
¢ £ @ ~ g
13 : %0 . NGl
= g = \ g Qg M g
=Y ‘;'H Sz \ iz ° g
% 11 ‘ = tON_SEL E -4
& — S 3 2 5
I | = -
S 09 5 5 = 6
8 \ E z
pur) v = = -
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 ) :
= ER ) : = AV
g - e i NI g g -10 7 g
= ATIE = ME S /]
a 30 v 2 =30 z 15 /
192] U
I A 2 LT = /
£ -0 S 40 g &= -0
— / = /| = A
= 50 % = 50 = i
= - o - = -
é // E il E
e 60 Pt L -60 pe £ -0
=) g 1 =
0 b4 -70 -35
-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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1L =
TOP VIEWS
R R N . A - A O SO S SV
EEEEE LR R ggggegegeggefacee
12411231122} 1211120; 119; 118} 1711161 115 138; 37} 136} 135; 134; 133} 132 131;130; 129; 1281 127126 (25124} 123 122;
NC1- | 25 4] No2+ -3 121 N4+
NC1+ |26 MAXIMN 113 | No2- NC1+ [ 40 MAXIMN 120 | NO4-
NCoO- | 27 MAX4998 1121 NO3+ NCO- [ 417 MAX14998 119 ] Nos+
Nco+[287 ;. Ep i difsme NCO+ 42t o *EP ;18] NOS5-
1121131 41i5006:07108119110! 1021731141151 6117118119710 11112 113 1141 1151 116} 17
s 2L dd 83887 S ot 8dddbTs 8B T
E5E555°:5°° “£585°58:5588725°%°%
TQFN TQFN
*CONNECT EXPOSED PAD TO GROUND.
5B A
E1L] a
MAX4998 | MAX14998 el e
1 2 COMO+ AR, AL E .
2 3 COMO- AR, Ak,
3 4 COM1+ T2, ARk,
4 5 COM1- BT %2, AR,
5 7 COM2+ REFFRS, AR,
6 8 COM2- T R3, AT fu.
7.9.15 19 | 1.6, 13, 26 VDD IERRFBEHIN, jfr_ﬂ\i@%?%@h&o\\é%&evEE?)EEEJE: B0 IUFEEBRE R VS BE
GND, EBAMRAIRESEIRRHUIE (S EEERAEET).
8 9 COM3+ R4, AEETFTR.
10 16 SELA BHIESEN, EESHTXR.
11 17 SEL2 EHESEAN, %3 AUXHPD.
12 28 NO3+ R4, B, Eif.
13 29 NO2- EHFFR3, B, k.
14 30 NO2+ MRS, B, Eifo
16 36 NC3+ ERFF R4, B, Elf.
17 37 NC2- MRS, B, M.
18 38 NC2+ TR, B, Eiko
20 31 NO1- EFR2, B, Ak,
21 32 NO1+ B FR2, B, Eik.
22 33 NOO- TR, B, Rk

MAXI N
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BE5 M 78 AUX/HPD #Z

MAX4998/MAX14998 &R TR FF KA At — DisplayPort
FSRYIERIFABirih, S TRETI%E. MAX49983FF
FRIE 1B Y] F1 AUX/HPD DisplayPort, MAX14998 37 #5 M
IBIEYIH AUX/HPD DisplayPorts.

MAX4998/MAX1499812 (M=l 4 A\ (SEL 1. SEL2).

AFU#BE

SiEIE.

HFEHIMA(SELT. SEL2)

MAX4998/MAX14998 1R At =4 N\ (SEL1. SEL2),
FECOM_MNO_/NC_EiE z [@#HATE S k. SELIHF
wEBMA R, SEL2 AT i%E#FAUX/HPD. MAX4998H,

MAXIN

5IBIEA (%)
B
MAx4998gl H]MAX14998 #h e
23 34 NOO+ BHFFHR, B, Ei.
24 — GND o
25 39 NC1- EHTTR2, EHis, flk.
26 40 NC1+ T2, ®AiE, Eif.
27 41 NCO- TR, EHIR, Ak
28 42 NCO+ TR, EHim, Eik.
— 10 COM3- BT R4, Ak,
— 11 COM4+ TR, AHEIEi,
— 12 COM4- TS, A k.
— 14 COMS5+ EFFR6, AFHEIEiw,
— 15 COMS5- T K6, s,
— 18 NO5- BT x6, B, .
— 19 NO5+ BT X6, BHIG, 1Eiko
— 20 NO4- BIFRS, B, Hik.
— 21 NO4+ BN XR5, &, 1Eim.
— 22 NC5- BT R6, HEH, ik
— 23 NC5+ BHTFHR6, HH, Fif.
— 24 NC4- BITFHRD, B, Ak
— 25 NC4+ HHTTRS, ®FiR, Eif.
— 27 NO3- B x4, EFm, k.
— 35 NC3- EHTFF4, B, k.
o o Ep ﬁé REMEREZ GNDs ERZI— MR AR, PSSR TEREEARS
1F 2% B FFRAFFR2ABINF R, FRIFAFF R 4N AEIAFF < ;

MAX149987, FFx1. FFR2. FXR3IFAFKRIATMA K,
FFRSFFF K6 AT K. MAX4998/MAX14998 R
BRNDEERERE/EEFRAR. LOVEVppEIRE Sz
SEL_. RAMEDNFEREZE&R.

BHIESET
MAX4998/MAX14998 8E 5 % =47/ B DisplayPortf5 5.,
BEAEA(Vpp - 1.8V). COM_+BEHIFSHITEINO_+
SNC_+iEi8; COM_-BBRESHIIHEINO_-3INC_-
1BIiE. MAX4998/MAX14998 M EFF %, COM_. NO_
FMNC_BERIBME SN, tATRAEA M.
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THEEXEE]/ EIEFR
Voo
I
MAKILM
MAX14998
COMO+ oA NCO+
COMO- o//A NCO-
L ora 1 oo
oA NOD-
COM1+ S SN IR
COM1- O/A—_ NC1-
—O/ A 1 NOI+ Vop
oA NO1- |
COM2+ oA | we MAXIM
cole. MA—_ o MAX4998
L o4 | Noos COMO+ OTA 1 NCo+
g S RS COMO- i — YV
COM3+ oA L o3 oA oo
COM3- o+a | e S o SN IS
—O/E/A—— NO3+ COM1+ O/A—— NC1+
o S— R COMI- oA 1 \ot-
—O/A—— NOT+
COM4+ oA 1 N4 gl Sa— T
COM4- oA | nNo4- ememenneed
s S 7 CoM2+ OTA L Neo
—CVE/A—— NO4- COM2- O/A—— NC2-
COMS+ odh L s —O// A1 No2+
COMS- 0/‘—— NC5- e — TR
ok L noss COM3+ ———E?A—— NC3+
oA NOS- e
SELt ——— ‘ SELT ——— |
SEL2 — SEL2 —|
| |
GND GND
SEL1 | EVENT SWITCH SEL1 |  EVENT SWITCH
0 | COM_TONC_| 1,234 0 | COM_TONC_ 12
1 [ COM_TONO_| 1,234 1| COM_TONO_ 1.2
SEL2 | EVENT SWITCH SEL2 |  EVENT SWITCH
0 | COM_TONC_ 5.6 0 | COM_TONC_ 3.4
1| COM_TONO_ 5.6 1| COM_TONO_ 3,4
8 AKX




1B 1B FAPT18 & DisplayPort T JEFF %,
HEMZBIAUX/HPD#EF

A T{EFE f&
Vop =+3.3V
|
JNAKIM DOCKING STATION
MAX4998 —
NOO+ I
DPO1
NOO- |1 0
NOT+ I
DP11
NO1- |1
NO2+ I
) ey | AUX1
Voo =+1.1V A1V
GRAPHICS AND MEMORY
CONTROLLER HUB 10kQ
HPD1
COMO+ NO3+
DFO COMo 1
i — OF THE 7WZ07 —
COM1+ 2
D1 COM1-
DisplayPort
AUX COM2+ CONNECTOR
COM2-
HPD | COM3+ - N ]
+ 1T
DP02
NCO- I}
NC1+ {}
e | DP12
NC2+ {}
\oo. i AUX2
+1.1V
10kQ
CHANNEL SELECT ————»] SEL1 | PO
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.

MAXIN 9
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MAES

R/
BRI AFEZAENBERMEINLTRAE, UL,
PRI ZIZHIPCBSI4 N RATRERE, HRERFZHBARARE
FOHRMNE. HEEAZNSHREE, HAEMRMNR
IR ERER R AT E.

10

PROCESS: CMOS

BH1EE

At =
= Z“anlé

NERILEHEINLERFIERETE, 1EZ B china.maxim-ic.com/

packages. 155,

HEMBAPR 4

"# 5" AR RROHSHR

o HEETAIEEETENERTH, BHEEAEHEAX,

EROHS KA T2
SRR | HEEE | eSS Eﬁg’%
28 TQFN-EP T283555+1 21-0184 90-0123
42 TQFN-EP T423590+1 21-0181 90-0078
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KHIR T B
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