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ABSOLUTE MAXIMUM RATINGS

(Voltages referenced to GND.) Operating Temperature Range ...........c...coee. -40°C to +85°C

VOC vttt -0.3V to +4.0V Junction Temperature Range ............ccccovee. -40°C to +150°C

All Other Pins (Note 1) ... -0.3V to (Vg + 0.3V) Storage Temperature Range .. -65°C to +150°C

Continuous Current RX_+, RX_-, TX_+, TX - vveveeeenn. +30mA Lead Temperature (soldering, 10S) .......cccoovvviviiiiiieienns +300°C

Continuous Power Dissipation (Ta = +70°C) Soldering Temperature (reflow) .........cccccoevvviiiiiiiiennn. +260°C
TQFN (derate 27.8mW/°C above +70°C) ............ 2222.2mW

Note 1: All I/O pins are clamped by internal diodes.

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 2)

TQFN
Junction-to-Ambient Thermal Resistance (6a) -........ 36°C/W
Junction-to-Case Thermal Resistance (8c) .......c..ooev... 3°C/W

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.maximintegrated.com/thermal-tutorial.

ELECTRICAL CHARACTERISTICS

(Voo = +3.0V to +3.6V, Cc = 100nF coupling capacitor on each output, R = 50Q and C|_ = 1pF on each output, Ta = -40°C to +85°C,
unless otherwise noted. Typical values are at Vg = +3.3V and Tp = +25°C.) (Note 3)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX | UNITS
DC PERFORMANCE
Power-Supply Range Vee 3.0 3.3 3.6 Vv
ENRXD = 1, data rate = 5.0Gbps, D10.2 92 195
pattern, DE_ = Vg, OS_ = GND
ENRXD = 1, CM = 0, no output 7 10
Operating Supply Current Icc termination mA
Dynamic power-down mode,
ENRXD = 1, CM = 0, with output 25 32
termination, no input signal
Standby Supply Current IsTRY ENRXD =0 600 HA
Differential Input Impedance Zpx-De-DIFF  |DC 72 120 Q
Differential Output Impedance Z1x-pc-DIFF |DC 72 120 Q
IS‘anrfelilfnncdeed High Input ZRX-SE-HIGH | No output termination, CM = 0 (Note 4) 25 50 kQ
Common-Mode Input Impedance Zrx-Dc-cMm | (Note 4) 18 30 Q
ﬁ:g;rgzg:\fde Output Zrx.po.om | (Note 5) 18 30 Q
Common-Mode Input Voltage Vex-Dc-cm | (Note 4) 0 Vv
Common-Mode Output Voltage V1x-Dc-cm | (Note 4) 2.75 Vv
Active LFPS Common-Mode Delta|  AV|Fps.cm ?gﬂ;itgis squelched and not 50 mV
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +3.0V to +3.6V, Cc = 100nF coupling capacitor on each output, R = 50Q and C|_ = 1pF on each output, Tp = -40°C to +85°C,
unless otherwise noted. Typical values are at Voo = +3.3V and Ta = +25°C.) (Note 3)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX | UNITS
AC PERFORMANCE (Note 6)
Redriver-Operation Differential
Input Signal Range Vex-DIFF-pp  |USB 3.0 data 150 1200 | mVpp
LFPS Detect Threshold VLFps-DIFF-pp |USB 3.0 LFPS pattern 100 300 mV
) , 50MHz < f < 1250MHz 13 18
Differential Input Return Loss RLRX-DIFF dB
1250MHz < f < 2500MHz 8 12
) , 50MHz < f < 1250MHz 13 16
Differential Output Return Loss RLtx-DIFF dB
1250MHz < f < 2500MHz 8 10
Common-Mode Input Return Loss RLrx-cMm 50MHz < f < 2500MHz 11 13 dB
E;’Srgmon'MOde Output Return RLtx.cmM  |50MHz < f < 2500MHz 10 13 dB
OS_= 0,DE_=0 1120
OS_= 0,DE_=N.C. 940
Differential Output Amplitude v OS_= 0,DE_=1 1210 Y
(Transition Bit), Figure 1 TX-DIFF-TB-PP OS_=10orN.C.,,DE_=0 1180 P-P
OS_=1orN.C,, DE_=N.C. 1010
OS_=1orN.C,,DE_=1 1270
DE_=N.C. 640
Differential Output Amplitude ~
(Nontransition Bit), Figure 1 Vix-DiFF-NTB-PPDE_ = 0 840 mVe-p
DE_=1 940
LFPS Idle Differential Output VLFPS-IDLE- Highpass filter to remove DC offset 30 mV
Voltage DIFF-PP
Voltage Change to Allow Receiver v Positive voltage to sense receiver 500 my
Detect DETECT termination
o K28.5 pattern, data rate = 5.0Gbps,
Deterministic Jitter tTX-DJ-DD EQ_ = not connected 12 pSp.p
. D10.2 pattern, data rate = 5.0Gbps,
Random Jitter tTX-RJ-DD EQ. = not connected 1 PSRMS
Rise/Fall Time tTX-RISE-FALL |(Note 7) 40 ps
Differential Propagation Delay tpD Propagation delay input to output at 50% 250 ps
LFPS Idle Entry Delay tDLE-ENTRY  |USB 3.0 LFPS pattern, active state 4 ns
USB 3.0 LFPS pattern, active state 4 6
LFPS Idle Exit Delay YDLE-EXIT  |USB 3.0 LFPS pattern, dynamic power- 156 oo s ns
down state ' ’
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +3.0V to +3.6V, Cc = 100nF coupling capacitor on each output, R = 50Q and C|_ = 1pF on each output, Tp = -40°C to +85°C,
unless otherwise noted. Typical values are at Voo = +3.3V and Ta = +25°C.) (Note 3)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX | UNITS
CONTROL LOGIC
Input Logic-High VIH ENRXD, CM, EQ_, OS_, and DE_ 15 vV
Input Logic-Low VL ENRXD, CM, EQ_, OS_, and DE_ 0.5 \Y
Input Logic Hysteresis VHYST ENRXD, CM, EQ_, OS_, and DE_ 0.075 \Y
ESD PROTECTION
HBM ESD Protection Human Body Model +8 kV

Note 3: All parts are production tested at Tp = +25°C, +85°C.

Note 4: Measured with respect to ground.

Note 5: Measured with respect to V.

Note 6: Guaranteed by design, unless otherwise noted.

Note 7: Rise and fall times are measured using 20% and 80% levels.

VTX-DIFF-NTB-PP VTX-DIFF-TB-PP

DE(dB) = 20 POQ[WJ}
VTX-DIFF-TB-PP

B mHENEREE
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(Vcc =3.3V, Ta = +25°C, EQ_ = N.C., using 5Gbps +K28.5 pattern, unless otherwise noted.)
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(Vcc =3.3V, Ta = +25°C, EQ_ = N.C., using 5Gbps +K28.5 pattern, unless otherwise noted.)

DE_=N.C,0S_=1,
VRX-DIFF-PP = 150mVp-p
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