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ABSOLUTE MAXIMUM RATINGS

All voltages referenced to GND. Operating Temperature Range ...........ccccccoeene. -40°C to +85°C
Ve, TDP, TDM, CBO, CB1, DP, DM, CEN, CEN....-0.3V to +6.0V Junction TEMPErature ..o +150°C
Continuous Current into Any Terminal ...............ccccoeve. +30mA Storage Temperature Range ...-65°C to +150°C
Continuous Power Dissipation (Tp = +70°C) Lead Temperature (soldering, 10S) ......ccccovviviviiiiaiiians +300°C

TDFN (derate 11.9mW/°C above +70°C)................. 953.5mW Soldering Temperature (reflow) ........ccccooiiiiiiiiiis +260°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion 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.

PACKAGE THERMAL CHARACTERISTICS (Note 1)

TDFN
Junction-to-Ambient Thermal Resistance (64a) .......... 84°C/W
Junction-to-Case Thermal Resistance (8)c) ............... 37°C/W

Note 1: 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 japan.maxim-ic.com/thermal-tutorial.

ELECTRICAL CHARACTERISTICS

(Voc =3.0Vt0 5.5V, Ta = TN to Tmax, unless otherwise noted. Typical values are at Vo = 5.0V, Ta = +25°C.) (Note 2)

PARAMETER | symBoL | CONDITIONS MIN TYP MAX | UNITS
POWER SUPPLY
V >V 3.0 55
Power-Supply Range Vee SE I V
Vceo = 0V (Note 3) 4.75 5.25
Vero = Ver1 = Vee = 5.25V, CM mode 50 100
Vero = Vee = 5.25V, Vegq = 0V, PM mode 4 20
Supply Current lcc Vero = 0V, Vegt = Vog = 5.25V, FM mode 10 50 HA
Vego = 0V, Vot = Voo = 5.25V (MAX14618) 130 200
Vero = Veg1 = 0V, AM mode 130 200
ANALOG SWITCH
Analog-Signal Range Vpp, Vbm 0 Vee \Y
On-Resistance TDP/TDM Switch Ron \gﬁf; Vrom = 0V'to Veg, fop = fom = 35 6.5 Q
On-Resistance Match Between AR Vee = 5.0V, Vpp = Vppm = 400mV, 01 Q
Channels TDP/TDM Switch ON Ipp = Ipm = 10MA '
On-Resistance Flatness Vee =50V, Vpp=Vpy =0to Ve,
TDP/TDM Switch RrLAT Ipp = Ipv = 10MA 0.1 Q
On-Resistance of DP/DM Short RsHORT \_/CZBOOKS OV, Vet = Ve, Vop = 1V, Rowm 70 120 Q
ITDPOFF Ve = 3.6V, Vpp = Vpy = 0.3V to 3.3V,
Off-Leakage Current ' -250 +250 nA
9 ITomMoFF | VTDP = VDM = 3.3V 10 0.3V
On-Leakage Current 'DPON: Voc =36V, Vpp = Vpu = 3.3V10 0.3V, -250 +250 nA
lomon  [Ves_ =Vce
DYNAMIC PERFORMANCE (Note 4)
) V1pp or Vrpm = 1.5V, R = 300Q,
Turn-On Time toN CL = 35pF, Vipy = Voo, Vit = OV, Figure 1 300 800 us
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MAX14600-MAX14605/MAX14618
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ELECTRICAL CHARACTERISTICS (continued)
(Voc =3.0Vt0 5.5V, Ta = TN to Tmax, unless otherwise noted. Typical values are at Vo = 5.0V, Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

V1pp or V1pm = 1.5V, R = 3009,

Turn-Off Time toFF CL = 35pF, ViH = Vce, Vi = OV, Figure 1 1 5 ys
(Note 5)

Elzll;,yTDl\/l Switch Propagation tbLi teL |RL = R = 500 60 ps
Skew between DP and DM when

Output Skew tsK connected to TDP and TDM, 40 ps
R = Rg = 50Q, Figure 2

TDP, TDM Off-Capacitance Corr f = 1IMHz, Vgjag = OV V)N = 500mVp_p 2.0 pF

(Dczna';/'cgg'tcoa_?ggﬁrg&) Con  |f=240MHz, Vgiag = OV Vjy = 500mVp.p 40 55 oF

-3dB Bandwidth BW R = Rg = 50Q 1000 MHz

Off-Isolation Viso YZDES?):\/IVHDZF,) ;ig(;l?rirg‘ AL =Rs = 500, -20 dB

Crosstalk Vet :/ngsg:\/lvHDzP, ;i gl?rzrg AL = Rs = 500, -25 dB

DPC INTERNAL RESISTORS

DP/DM Short Pulldown Rpp 320 500 730 kQ

RP1/RP2 Ratio RTrp 1.4 1.5 1.55 —

RP1 + RP2 Resistance Rrp 85 125 170 kQ

RM1/RM2 Ratio RTrRMm 0.85 0.86 0.87 —

RM1 + RM2 Resistance Rrm 60 93 125 kQ

DPC COMPARATORS (Note 4)

DM1 Comparator Threshold VDMA1F DM falling 40 41 42 %Veeo

DM1 Comparator Hysteresis 1 %

DM2 Comparator Threshold VDMmoF DM falling 6.31 7 7.6 %Veeo

DM2 Comparator Hysteresis 1 %

DP Comparator Threshold VDPR DP rising 45 46 47 A%ee

DP Comparator Hysteresis 1 %

CDP INTERNAL RESISTORS

DP Pulldown Resistor Rpp_DWN 14.25 24.8 kQ

DM Pulldown Resistor RpM_DWN 14.25 24.8 kQ

CDP LOW-SPEED COMPARATORS

Vpwm_src Voltage Vpm_src  |lLoaD = 0 to 200pA 0.5 0.7 \

VpaT_REF Voltage VDAT_REF 0.25 0.4 V

V| gc Voltage Vige 0.8 2.0 \Y

Ipp_siNk Current Ipp_sink | Vpp = 0.15V to 3.6V 50 150 pA

MAXIN
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MAX14600-MAX14605/MAX14618
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ELECTRICAL CHARACTERISTICS (continued)

(Voc =3.0Vt0 5.5V, Ta = TN to Tmax, unless otherwise noted. Typical values are at Vo = 5.0V, Ta = +25°C.) (Note 2)

PARAMETER | symBoL | CONDITIONS MIN TYP MAX | UNITS
LOGIC INPUTS (CBO, CB1)
CBO/CB1 Input Logic-High ViH 1.4 V
CBO/CB1 Input Logic-Low VL 0.4 Vv
Voo =5.5V,0V VNSV or

CBO/CB1 Input Leakage Current | -1 +1 A

P 9 N ViH<ViIN= Ve i
CEN/CEN OUTPUTS
Vgus Toggle Time tvBT CBO =V _to V| orVytoV| 1 2 3 S
N Vee -
CEN Output Logic-High Voltage CBO = V)_to V|4, IsourcE = 2mA 891 V
CEN Output Leakage Current Vce = 5.5V, VGEN = 0V, CEN deasserted 1 HA
CEN Output Logic-Low Voltage CBO = V_to V|, Igink = 2mA 0.4 \Y
CEN Output Leakage Current Ve = Veen = 5.5V, CEN deasserted 1 HA
ESD PROTECTION
ESD Protection Level VESD HBM +2 kV

Note 2:
Note 3:
must stay within 4.75V to 5.25V.

Guaranteed by design.

Does not include the delay by the state machine.

Note 4:
Note 5:

TANERR/ Y1V IR

All units are 100% production tested at Ta = +25°C. Specifications over temperature are guaranteed by design.
The device is operational from 3.0V to 5.5V. However, to have the valid Apple resistor-divider network, the Vo supply

Vee
Vee
N AXIMN

MAX14600~
MAX14605/MAX14618

vy 4 70- NS
CBO
> AL

<
=)
=
=

LOGIC
INPUT

Cr INCLUDES FIXTURE AND STRAY CAPACITANCE.
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LOGIC
INPUT

SWITCH
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ViL —
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tf < 5ns

IN DEPENDS ON SWITCH CONFIGURATION;
INPUT POLARITY DETERMINED BY SENSE OF SWITCH.
*NOT AVAILABLE ON MAX14602/MAX14605.
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MAX14600-MAX14605/MAX14618

USBRRAMFY—IvRBI/PITHITIaL—H
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RISE-TIME PROPAGATION DELAY =tp Hx OR tPLHY

FALL-TIME PROPAGATION DELAY =tpHLx OR tpHLY
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MAX14600-MAX14605/MAX14618

USBRRAMF+—IvBIBN/PII5ITIaL—5
> 2N/ 51 IV TR(EE)

Voo NETWORK OFF-ISOLATION = 20|og\/?%
| ANALYZER
v
0V OR Veg — Vee Vin 500 500 CROSSTALK = 20log~2UT-
Jon
—,—_ NAXIV i
= MIAX 14600~ =
MAX14605/MAX14618 g VouT —— = | MEAS — REF 9
— 500 500 =
GND
= == ==
MEASUREMENTS ARE STANDARDIZED AGAINST SHORTS AT IC TERMINALS.
OFF-ISOLATION IS MEASURED BETWEEN TD_ AND "OFF* D_ TERMINAL ON EACH SWITCH *FOR CROSSTALK THIS PIN IS DM.
CROSSTALK IS MEASURED FROM ONE CHANNEL TO THE OTHER CHANNEL. *NOT AVAILABLE ON MAX14602/MAX14605.
H3. #7074V L —3rBl0oO0X =2
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MAX14600-MAX14605/MAX14618
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IREEERE

(Ta = +25°C, unless otherwise noted.)

TDP/TDM ON-RESISTANCE

vs. SUPPLY VOLTAGE ON-RESISTANCE vs. VTpP/TDM DP/DM SHORT ON-RESISTANGCE vs. Vpp
50 — 50 o 90 _
y iro_= 1omA |2 y Ve =33V, Irp_=10ma [ I ] Iop = 10mA |2
. g . 8 80 Vec =4.75V 2
40 A g 40 —1 | PN E
. . A =
A
35 VC(‘ =28V 35 T 60 b= "
= 30 o 30 |- TA=EC Ta=+25°C = . [ )
S g - AT — | G % Voo =5.5V
= 25 =z 25 £y = ’
& = T = 40
2.0 2.0 }
Veg =55V Ta=-40°C 30
15 15
1.0 1.0 20
05 05 10
0 0 0
0 051.015202530354.0 455055 6.0 0 05 10 15 20 25 30 35 40 0 051.0 152025303540 455055 6.0
Vrop/ToM (V) Vrop/ToM (V) Vop (V)
DP/DM SHORT ON-RESISTANCE TDP/DP LEAKAGE CURRENT
vs. TEMPERATURE vs. TEMPERATURE SUPPLY CURRENT vs. SUPPLY VOLTAGE
100 z 80 T T T T 2 70 T T T 3
Ve =5.5V, Ip_=10mA £ Ve = 3.6V, Vipp = 3.3V E CBO = CB1 = Vg £
% ! Y /\ g 70 b — —1 60 2
80 f=s8C__ g ON-LEAKAGE || —+"] g P
NN = 60 1 I T I S B P 2
70 / z i 50 /%74
/ A—// ~ 2 5 L/ —
— 60 & — d
s 1A — £ ERRY >
g % | | 3 40 3 /f/
= TA=+25°C__ 1 _ oo w = 30 Ta=-40°C
10 Th=-40°C g =l
30 z ZERRes
5 20
20
10 10 10
OFF-LEAKAGE
0 0 ‘ 0
0 1 2 3 4 5 6 45 30 <15 0 15 30 45 60 75 85 28 31 34 37 40 43 46 49 52 55
Vop/om (V) TEMPERATURE (°C) Vee (V)
TURN-ON/TURN-OFF TIME LOGIC-INPUT THRESHOLD
SUPPLY CURRENT vs. LOGIC LEVEL vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE
180 . 500 1 2 12 T 2
0 Veo=5.8V § 150 ON i 11 - é
I NS S0 CB_RISING :
0 S L — = | S ——
2 30 = a
120 = ‘|‘ 2 08 E—
—_ £ 300 ! & —
= 100 S ToFF g 07 CB_ FALLING
= Z 250 = 06
(&) pun ]
= 80 = 900 = 05
= =
3 504
60 Z 150 g 1
40 2 100 —
02
20 50 0.1
0 0 0
0 05 10 15 20 25 30 28 31 34 37 40 43 46 49 52 55 28 31 34 37 40 43 46 49 52 55
LOGIC LEVEL (V) Ve (V) Ve (V)
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REBEFIERT)

(Ta = +25°C, unless otherwise noted.)

DIFFERENTIAL SIGNAL (V)

1V/div

MAXIN

EYE DIAGRAM

VIAX14600 toc10
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EVEE
TOP VIEW
CBO TDM TDP Vcc CB0O TDM TDP V¢ CBO TDM TDP Vg
81 i70 16} |5 80 i7) 16! |5] 80 (7] 16} i5]
MAXIMN / 7;:;?:6'0’7 vi MAXKIN
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MAX14603 AX1618 MAX14605
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10 120 130 14 11 T2 (3l 4 11 l2 (3l 4
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*CONNECT EP TO GND.
imFERAA
s F
MAX14600/ mgzggz MAX14602/ £ 0 Hae
MAX14603 MAX14618 MAX14605
7074 TO—DpMOSFETA =TV RLA Ui, ERHEBRZA Y F
1 — 1 CEN (CLS)HIfEHE /3. CBOANVILA BVIHE /= IZVIHA BVILCE L LT=1BE.
CENIZ/NAIZ/E) &Y,
1 CEN NMOSFETA—>RL A . CLSHIEH ., CBOAVILAS
o o VIHEZIBVHD O VILICZE L L2184, CENIZO—(ICRYUET,
2 2 DM USBOR U &D-#%#%
3 3 DP USBOR U5 D+I%H:
4 4 — CBH1 A UFFIEE Y, RIZSBELT S0,
— — 4 I.C. RERIERT. HBFTEBLENTLIEE 0N,
5 5 5 N BB, TEDRUT/NARITENWMIETVecET T ROBICO. 1uF
cc DAV T EBHELTIES 0,
TDP RZARNUSBR S > —/\D+3E#
DM RZRNUSBRZ > —/N\D-1E#%
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MAX14600-MAX14605/MAX14618
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TP 02AVFAPIS L

Ve

Ve

/NAXI
MAX14600-MAX14605

CHARGING
DOWNSTREAM PORT
EMULATION STATE

MACHINE
(e

DP
TDP

DM
DM

500k
POR
B 4+~——-+---—~
CB1* CONTROL LOGIC
77777777777777777 Vee
> ONESHOT I VaiAs
| CEN
(CEN)

() FOR MAX14601 AND MAX14604 ONLY. J_GND

*CB1 1S NOT AVAILABLE ON MAX14602 AND MAX14605.
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2]

MAX14600~MAX146058 K UMAX146187745 S5 T
IaL—5773IUl3. USBRAMAYRENE—RTUSB
TINAZDIZAAL = ETDOIZENTERNESIC,
USBR—hEFv+—2R—hELTHEBITDEDICUSB
RN ZEYR—KdBHi-Speed USB7FOT XAV F %=
A TWEd, INSDHi-Speed USBR 1V FId. 4pF
typ)DIEAVBEE3.5Q (typ)DEF EIREZEEL
TWhEd, DPBSELUDMIIEEDEREETOV~6VD
HEEDESEROIENTEEY,

s KSR
MAX14600~MAX14605/MAX146187732JlZ. 7—2%
SAUNIINA T ZHEDTTAPPleERD T/ NA 2 B 7R—
IDEHODEMAERZARFLCLVET, MAX14600~
MAX14605/MAX146187 7 ) AMEIA D ERE L TH
EI 2155, T/\ARIBFREEN OB DESR AL
THEEROEHZR/RICIHAZY, BERSESRT.
INZZ ) —E—RIFICIZER S NI A

Ay FHlH

MAX14600~MAX14605/MAX1461877 21 JIE. E—F
BIROLODT 17T IZIVAFICBOHELUCB1 Z KA
Th&E9d,

MAX14600/MAX14601/MAX14603/MAX14604 D
BE. BFREF v —vE—RAM)ICTBICIE. CBO
BLUCB1ZOT vy oL NI O—DEEICER LT
Sy BBHETTAT—TURTFY—vE—RFM)ICTSD
[ZIE. CB1DAZEO DY ILNIVNAICEBLTLSZE 0,
BEOSR/NZAZI—E—RPMIZTSHICIF. CB1DA
OV 7L NIO—ICZEBLTLZEL, CDPTZaL—
2AVERATESR/NZAZ I —F—RICM)IZT DI
CBOBLUCBT1ZO Y Il NILNAIZ3EHRLTLEE 0,
FIESBLTLES L,

MAX14618Mi5E. BEGHTF+— v E—RAM)IZT
2213, CBOEOS YL O—DEFEICESEL T
=0\ MAX146182BEDSE/ NI —F v —+
E—RPM)ICTBICIE. CBOZOSYILNILNADE
FICZEEL, CB1A2ODYILNIO—DEEICEELT
<fz&L\ COPIIal—2 3 amAlEER/ NI )L—
E—R(CM)ICTBICIE. CBOBKUCBIZO YL~
IWNATEHELTL S, R2ESBLTLES L,

CDPTZal—>3avE—RTld. CDP&HtEEA B 1
RYZJISIVIFUSBIIaL—2a VAL TELICEXR
1. BADTEERAFEALE I, MAX14602/MAX14605
. CBOFHILANFIEDAHEHATINET(ERI),
MAX14602/MAX146051FMAX14566EE E > /N F

1. FOIIWANDIREMAX14600/MAX14601/MAX14603/MAX14604)

CB0 CB1 CHARGER/USB MODE STATUS
0 Charger AM B#RHFr—vE—R
Charger FM BWHTF T —T Y RF—E—R  DP/DMIZREREENE T,
0 USB PM USB/XZ Z)L—FE—F : DP/DMIITDP/TDMICHfiENE 95
’ 1 USB oM CDPIZal—23>%fEalzUSB/XXX)L—F—RK : COPDIRREICIEL T

DP/DM%ZTDP/TDMICBE#IRIIC R L F 9,

R2. TIYIVANDIRE(MAX14618)

CBO CB1 |CHARGER/USB| MODE STATUS
0 X Charger AM VE—NDTA07 Yy T Bal-B8tEEFv—2+E—R
1 0 USB PM USB/XZ ZJL—E—NK : DP/DMIZTDP/TDMIZIEH S NET,
N —>3: WA= VA —E—K: JREE(ZIS L
1 1 USB oM CDPI 31l —> 3 %AEAUSB/SXRRIIL—E—R : COPDIRREIZIG LT

DP/DM#ZTDP/TDMIC B ENRIICH#E# L & T,

R3. FIOFIVAHNDIREMAX14602/MAX14605)

CBO | CHARGER/USB | MODE STATUS
0 Charger AM BEREHF—vE—NR
CDPI3al—3 a3 %fEx/=USB/SX 2 JL—E—K : CDPDMREEIZ[S L TDP/DM%E
1 usB CM TDP/TDMIC BB 5 L& T,
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MAX14600-MAX14605/MAX14618
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TILT, CBOBLUCBNINELTHEICEHRNTLD
=, TNSDTFNARICBRICT7YTIL—RLTCDP
T3l —23rvaF52ENHRETT,

BENRH

MAX14600 ~MAX14605/MAX14618 7 7 3 1 (3.
TTAT—TYRFr—2vBXVOUSBYRY—RADBEE)
BHF =P E—RERATLET, BBRETF v —v
E—REEEIEDICIE. CBOECBIO@MAEO—ICER
EIDRENHIET,
BEREFr—IvE—RTIE. TN SERE SN
FINAZDIEREE LIRS D/ DICDMEDPDEEZEERL
&9, DMOEEA2.05V (typ)A L. DPOEEA2.3V
typ) ATDIZE. BEISELLFE A, DMOEBEEH2.05V
(typ) DALY 3L REWELMBICEFI S NIBE. REB
DRAYVFIZEDTDMEDPHYEIR D ESH SEIUEE S .
DPEDMAMREICER SNT TFTAT—TYRF v —I 0T
E—RIZBUET,

F/fc. DPOEEA2.3V (typ) DR Ly =m)LRKIESVE
[RS8 E. RO A Y FICEL>TDMEDPAYE
moESEHLSYIVEES . DPEDMAMEEIZEREINT
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MAX14602ETA+T -40°C to +85°C CBO CEN No 8 TDFN-EP*
MAX14603ETA+T** -40°C to +85°C CBO, CB1 CEN Yes 8 TDFN-EP*
MAX14604ETA+T -40°C to +85°C CBO, CB1 CEN Yes 8 TDFN-EP*
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