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¢ B—TEERFE : +3.0V~+3.6V

¢ &7 R (Roy) : 6.5Q (typ)

+ -3dBODEIEIE : 1200MHz (typ)
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PART TEMP RANGE PIN-PACKAGE
MAX4999ETJ+ -40°C to +85°C 32 TQFN-EP*
+HIFAT =Ny T—D%RLE T,
BEP = TORR—=XR/%y R
EEE
TOP VIEW e S e o9 o
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5mm x 5mm
*CONNECT EXPOSED PAD TO GND.
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ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND.)

VG i -0.3V to +4V
All Other Pins (NOte 1) ..o -0.3V to +4V
Continuous Current (COM_to any switch) ..........ccccoene. +60mMA
Peak Current (COM_ to any switch) (pulsed at 1ms,

10% AULY CYCIE) eiiiiiiiiiiiciee e +120mA

Continuous Power Dissipation (Ta = +70°C)
32-Lead TQFN (derate 34.5mW/°C above +70°C)....2759mW

Junction-to-Case Thermal Resistance (6yc) (Note 2)
32-Lead TQFN ..o 2.0°C/W
Junction-to-Ambient Thermal Resistance (64a) (Note 2)
32-Lead TQFN ..o,
Operating Temperature Range
Storage Temperature Range ............
Lead Temperature (soldering, 10S) ........cccoovviiiiiiiiiinnnn. +300°C

Note 1: Signals exceeding GND are clamped by internal diodes. Limit forward-diode current to 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 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.

ELECTRICAL CHARACTERISTICS

(Vce = +3.0V to +3.6V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc = +3.3V and Ta = +25°C.) (Note 3)

PARAMETER | symBoL | CONDITIONS MIN TYP MAX | UNITS
POWER SUPPLY
Supply Voltage Vce 3.0 3.6 \
. Charge pump on 5
Quiescent Supply Current lo PA
Charge pump off
ANALOG SWITCH
On-Resistance RoN lcom_ = £10mA 6.5 12 Q
On-Resistance Match ARonsc | Vcom_ =1V, Ta = +25°C 0.8 Q
On-Resistance Match Between o
Channels ARonBe | Vcom_ =1V, Ta = +25°C 1 Q
Leakage Current COM_, D_0, D_1 I Vee = +3.6V -1 +1 PA
SWITCH AC PERFORMANCE (Note 4)
Any switch to non-paired switch at 500MHz
Crosstalk VDCTH (Figure 3) 30 dB
. Any switch to non-paired switch at 240MHz
Off-Isolation VOFF (Figure 3) -27 dB
Bandwidth -3dB BW RL = 45Q unbalanced (Figure 3) 1200 MHz
) f=1MHz 6
On-Capacitance CoN pF
Taken from S11 parameters at f = 240MHz 3.0
) f=1MHz, COM_ 5
Off-Capacitance CoFF pF
Taken from S11 parameters at f = 240MHz 3.0
Propagation Delay tPD RL = Rs = 50Q (Figure 2) 300 ps
. Vpo or Vp1 = +1.5V, RL = 300Q, C|_ = 35pF,
Turn-On Time toN Vi = Voo, ViL = OV (Figure 1) 10 us

MAXIMN
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ELECTRICAL CHARACTERISTICS

(Vce = +3.0V to +3.6V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc = +3.3V and Ta = +25°C.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
e T vl IR
o | o e 0 s
SWITCH LOGIC
Input Logic Low ViL Vce = +3.0V 0.6 V
Input Logic High VIH Vce = +3.6V 1.7 \
Input Logic Hysteresis VHYST 200 mV
Input Leakage Current ILEAK Vce = +3.6V, Vcom_ =0V or Vce -1 +1 pA
ESD PROTECTION
All Pins Human Body Model +2 kV

Note 3: All units are 100% production tested at Ta = +85°C. Limits over the operating temperature range are guaranteed by design
and not production tested.
Note 4: Guaranteed by design.

AEREIRR/ Y1 I VIR
v
MAXIM v 1R < 5ns
MAX4999 | Logc M {F < 5ns
e gg_m o Vour " w—

7: 0.9x Vour

0—4[> .
LOGIC GND SWITCH
INPUT 1 OUTPUT

C INCLUDES FIXTURE AND STRAY CAPACITANCE. IN DEPENDS ON SWITCH CONFIGURATION:;
RL INPUT POLARITY DETERMINED BY SENSE OF SWITCH.
Vour =Vn_ (7)
RL+Ron

B1. 2oy F U IRE

MAXIN 3
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AMERER/ 51 IV IRERE)

Vee
ViNg

ov

ov
Vee
Vours
Vour-
ov

V+ j
VIN-

N ———-

Voo ——

£ 50% N

N 50%

PLH—pp  |t—

¢ 50%

N 50%

PHL — | | €—

50%

tPHL —

tPLH —p

N
—

50%

0UT-

MAXIMN
MAX4999
Rs Do_1
Ny —AAA—— Ao Sl PR
Rs  poo : =
N —AA—— Ao co2 .
Co C1Co

RISE-TIME PROPAGATION DELAY = tp| .
FALL-TIME PROPAGATION DELAY = tpy.

tsk = ItpLH - tpHLI.
Rs=Ri =50Q.

M2, CEELES LU RF1—

MAXIMN
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AMERER/ 51 IV IRERE)

Voo 0.1uF
|__I_ NETWORK
= y ANALYZER y
IN
e L. N -] 2 502 —»  OFF-ISOLATION = 20i0g %
orne /|, o
SELECT o
] MAXIM Vour
— N-LOSS = 20l0g ——"
MAX4999 = = ON-LOSS =20l0g -0
O s REF. | /N
HIGH —»{ EN COM_ ' : Vout
GND CROSSTALK = 20log AT
l 50Q  50Q
L L —+ <L L

MEASUREMENTS ARE STANDARDIZED AGAINST SHORT AT SOCKET TERMINALS.
OFF-ISOLATION IS MEASURED BETWEEN COM_ AND "OFF" USB_ TERMINAL ON EACH SWITCH.
ON-LOSS IS MEASURED BETWEEN COM_ AND "ON" USB_ TERMINAL ON EACH SWITCH.
CROSSTALK IS MEASURED FROM ONE USB_ CHANNEL TO ANOTHER USB_ CHANNEL.

SIGNAL DIRECTION THROUGH SWITCH IS REVERSED; WORST VALUES ARE RECORDED.

3. #7744V L—3y AVORX BFLUTvOX =2

MAXIN 5
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IREBDEIIE

(Vce = +3.3V, Ta = +25°C, unless otherwise noted.)

Ron ()

QUIESCENT SUPPLY CURRENT (pA)

6.0

5.8

5.6

5.4

52

5.0

48

46

1.25

113

1.00

0.88

0.75

0.63

0.50

ON-RESISTANCE

vs. Vcom
Voo =+30V  Vgg =433V z
\ [y
\/ L
A
Vee =+3.6V

0 0.6 1.2 18 24 3.0 36
Veom (V)

QUIESCENT SUPPLY CURRENT
vs. TEMPERATURE

I [
Voo =+3.3V
|

MAX4999 toc04

| Voo =+36V Voo = +3.0V

40 1510 35 60 85
TEMPERATURE (°C)

Ron (@)

LOGIC THRESHOLD (V)

ON-RESISTANCE

vs. Veom
70 . 120
Vee=+33V | 1 _igsec -
65 z 100
Y .
=
6.0 < g
Tp=+25°C =
&
55 ¥ S 60
o [da]
50 TA:I‘U ¢ Z W
45 20
40 0
0 11 22 33
Veom (V)
LOGIC THRESHOLD
vs. SUPPLY VOLTAGE
1.00 0
10
v
0.95 lH 20
090 %0
g
085 ViL o 50
8
¢ S 60
0.80 70
-80
0.75
90
0.70 -100
30 32 33 35 36
SUPPLY VOLTAGE (V)

EYE DIAGRAM - SINGLE

MAX4999 toc07

LEAKAGE CURRENT
vs. TEMPERATURE

Vee =+3.6V

MAX4999 toc03

COM ON-LEAKAGE
|

COM OFF-LEAKAGE

-40 15 10 35 60 85
TEMPERATURE (°C)
FREQUENCY RESPONSE

A N g
/]
ON-RESPONSE 11} H
LA
CROSSTALK [ILANY
7
/’
/’/'
/
[/ OFF-ISOLATION
1 10 100 1000 10,000

FREQUENCY (MHz)

EYE DIAGRAM - DOUBLE

VAX4999 toc08
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i 5 AR
WF e Hae
1,11, 14, 17, s= ke
21, 24, 27, 30 GND 7ok
2,20 Vee EBEAN. VecDTEBEWIELICEEBL/=0. 1pF I F T, VecZEGNDIZ/NA /SR LET,
3 EN A *—=TIVAS
4 COMO | Z7FAJRA yFIAED-IHF
5 COM1 FFAY2A yF AT UDHHF
6 Co HIEIASIO
7 C1 HIEIAL T
8 c2 HIEIAS2
9 D0_0 7FAag24 vF0 D-iHF
10 DO_1 7FOJ24vF0 D+iRF
12 D1_0 7FOTZAyF1 D-twF

13 D1_1 7FHrAJgdZ2A4 Y F1 D+im¥f

15 D20 7FAYJRAyF2 D-isF
16 D2_1 7FAT A Y F2 D+imF
18 D3_0 7FOTZAyF3 D-twF
19 D3_1 7+ AT 24 F3 D+imF
22 D4_1 7FAYJ 24 F4 D+imF
23 D4_0 7FATRA Y F4 D-lmF
25 D5_1 7FOT A yF5 D+imF
26 D5_0 7FAYJ24vF5 D-isF
28 D6_1 7FOT Ay F6 D+imF
29 D6_0 7FAYJ2AyF6 D-isF
31 D7_1 7FAYT A UFT D+imF
32 D7_0 7FATdRA Y FT D-ixF
— EP IOZR—=Z R/ R, EPZGNDICEHR T D0, FEIFEEROZTZICLET,

Z8)/\1 2E— RUSB77F OV ILF T LoHDMAX4999
. BHEERA VY F U IT7 T Ir—2 3 ICRBERK
FUBE(Con) EEA VIBIM(Ron)ZBATNET, 1K
Conld. USBH—/V/ABERREBT/\1 XHIZEE
TNTNET, ZOT/NA ZF. 480MbpsESDUSB 2.0
NARE=RT7T)T—2 3 IIlBETHD EBEIC,
USBO—/TIRE=R7TUS—2 3 VOBHICEHE
gLTWEd,

T4 OF VA R(CO. C1. C2)

MAX49991%. COM_&D-/D+F v RILBD77F+0O7
EERBEEIRTDIZDOIC. 3DDT 1 DFIVHIHEIAL
(CO. C1. C2)ZfHATI\&E T, MAX4999DEIE(E
RS (7720232054705 L/ERERIICRSN
TWET, BIANZL AL LAIVICEREN T D L&
HEBAONRIMEESNE T,

MAXIN

A 3*—TIVAF(EN)

MAX49991d. M *—TILANZRA. O—ICERE
nreBa. 7N R NAE—RICBITSEET,
AT VINAT=RTIE. IRXNTDF T RIVIENA A
E-522EBY REFY—2RTET12—7
hendlizeh. BeHEBREZR/NRICHFILE T,
BESEDIZSIE. ENZ/N\TICEFEIL X T,

PFraJEsnoLKil

COMTIZENMENDESIE. D_ _1HFICREBERESIN
9. COMOICEMMNENDESIE. D_ _OlnFICIRIRERTE
INFET, ZOVIFTILIHIZ. WEBTHDH.
COM_BKUD-/D+imFIE. ADFzFHDDNTH
ICHBRTDIENTEE T, F/co MAX49991F, USB
DA DESHBEEFEEBEICADLBEE. 2o
EBICHFERTDIEHTEET,
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EELNIVEBEREELIIVAELTDIENTEZT,
7F+OJ AN/ EHES%E[Absolute Maximum Ratings
(fENRAER) ] CEREICHPRLET,
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T7002a0F47 IS5 L/ERER

Vee
|
NAXI/W D0 1
WMAX4999 ot
D2 1
COM1 MUX D3 _t
D4 1
D5 _1
D6 _1
D7 1
D0_0
D1 0
D2_0
COMO : MUX D3_0
: D4 0
D5 _0
D6_0
D7 0
EN
co CONTROL CHARGE
o1 LOGIC PUMP
)
[
GND
MAX4999
EN |2 | ¢l co FUNCTION
1100 0 |coM Do
1100 | 1 |coM—nt
110 |1 ] 0 |coM—D2
110 | 1] 1 |com—n3
111 0] 0 |com—n4
111 0] 1 |coM—ns
111 [ 1] 0 |com—ne
111 1] 1 |com—or
STANDBY MODE.
ALL SWITCHES IN HIGH-
O 1 X | X1 X 1\ iPEDANGE STATE.
CHARGE PUMP IS OFF.
X = DONT CARE

PIVr—2a gk

USBF+ L&

MAX4999(3. 2DMDMAX4999% T D ENTE
54 F—TIVANZHBA TSI, 16BDUSBF+
FIETZENNTDIENTETZET, K4lF. 1ED
USBOEVimF&EBDDF v RIUICZEL(8:1) T DR
7TV —230BRLTNET, [TZESHEFE]D
[Eye Diagram - SinglelJZ 7SR LTLZE Y,
X513, 16BDUSBF+#ILICZE(L(16:1)=N/=USB
OE ViFF TRBR S NIZ2DDOMAX4999F /N1 2 &R L
TIWET, [TEEFHERIE]DIEye Diagram - Double] D
J57SBLTLIES 0. MAX4999(13. 16: 1185k
EERTDHIC. 20T HR— MHEREICEN
EIRCT/NSLIICERT DI ENTEDLDIC, [TMIC
HEfESNTWET, 16 1EBRTEET DI5E5. 2&H
DTFINA ZDCOMOBLVUCOMIZANE X T, D+
HBRUOD-mFEFEICLEFT, TNICKDT, E77EIOX
ZFF—INOEHRBRICIEY) £ (H5),

USBRA Y Fo

MAX4999 7+ OV ILF FLoHIE. USB 2.0+
ICRSICHERL TV ET, MAXA999DEH ik E
BAVBRBICEST. FNA UL, BUBEZ A VF T
PIUS =LA VICBETT,

R—FKLA7D b

BRERIAYVFII. RELHREZEDLHIC. B
LAT7D b EREFFIBNBETT,, HEEtHHcnd 1>
E-52ZXDPCBML—XZTEDRUBILET,
SmEDNANIEZ Iy oAV T Y (XTR, X5R
ME)ZTEDRYT/NAZADIELICEEEL. HJRELIES
IIRENWT SV RaERLTIES0,
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USB4  USB3
+ - + -
7 |5 5] |4
051 2322 1918 01
USBs 2 16 ™" Use2
- 2% Bhb——-
D5_0 02.0
D6_1 D11
USBs 28 13 " usst
ca— 1 AAXIM 12 -
D60 MAX4999 D10
D71 Do_1
use7 T S 3 10 ™" Usgo
-e———32 I——>-
D7.0 D0_0
433V
v
el PN 1,11,14,17,
45367 8 21,2427,30
v PHEE Lo
EN CO C1 C2
-+
COMMON
4. MAX4999(38DDEENF ¥ #IL(8:1)ICZ &1L
ONE PAIR SHOWN
- C2 C1 COEND ENT
Ad
D20
6 15 R
8o 1
7
; 3
W AXI N AXI
IIAX4999 5 4 IAX4999
DEVICE 0 4 * 5 DEVICE 1
31— 6
7
1 8
* 15 16
D20
\J
USB TYPE A -
COMMON
USB D+, D- MUST BE REVERSED IF DEVICES ARE CONNECTED AS SHOWN,
THIS IS TRUE OF D0-D7. C0, C1, C2 ARE CONNECTED IN PARALLEL.
ENO AND EN1 ARE USED TO SELECT BETWEEN DEVICE 0 AND DEVICE 1.

X5. 16:1 USBEHRIC2DMDMAX49997 /3 R & #EE
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