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ABSOLUTE MAXIMUM RATINGS
(Voltages Referenced to GND.)

VO C it -0.3V to +4.0V
HAP, HAM, DBP, DBM, EN,

CAD, BA, BB (Note 1) ...cooooooiiii . -0.3V to (Vce + 0.3V)
Short-Circuit Output Current

(HBP, HBM, DAP, DAM) ....cooiiiiiiiiiiiiieiiieeee +30mA
Continuous Current at Inputs

(HAP, HAM, DBP, DBM) .....ooveiiiiiiiiieieieeeeee +5mA
Continuous Current

(EN, TAD, BA, BB)..ccvvovorveeeeeeeseeeeeeeeeee e, +£5mA

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

Continuous Power Dissipation (TA = +70°C)
20-Pin TQFN (derate 25.6mW/°C above +70°C) ..... 2051mW
Junction-to-Case Thermal Resistance (6Jc) (Note 2)

20-PIN TQFN Lo 6°C/W
Junction-to-Ambient Thermal Resistance (6Ja) (Note 2)
20-Pin TQFEN ..o 39°C/W

Operating Temperature Range ...........c..ccceeennn
Storage Temperature Range ...............
Lead Temperature (soldering, 10s)

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

(Vcc = +3.0V to +3.6V, CL = 10nF, RL = 50Q, Ta = 0°C to +70°C, unless otherwise noted. Typical values are at Vcc = +3.3V,

TA = +25°C.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Power-Supply Range Vce 3.0 3.6 \
. BA = BB = V¢cC 75 100
Operating Supply Current lcc BA = BB = GND =0 90 mA
Power-Down Supply Current IPWDN EN = GND or CAD = Vcc 0.35 2 mA
Differential Input Resistance ZRX-DIFF-DC 85 100 115 Q
Differential Output Resistance ZTX-DIFF-DC 85 100 115 Q
AC PERFORMANCE
f = 160MHz to 300MHz -18
. . f = 300MHz to 600MHz -14
(D,\'lf;f;e:)“a' Input Return Loss RLRX-DIFF | f = 600MHZ to 1200MHz 10 dB
f=1.2GHz to 2.4GHz -8
f = 2.4GHz to 3.0GHz -3
f = 160MHz to 300MHz -5
f = 300MHz to 600MHz -5
fﬁg?ﬁg@”iﬁe Input Return RLRX.CM | f = 600MHz to 1200MHz 2 dB
f=1.2GHz to 2.4GHz -2
f =2.4GHz to 3.0GHz -2
f = 160MHz to 300MHz -14
. . f = 300MHz to 600MHz -8
(D,le?;e;)hal Output Return Loss RLTX-DIFF |f = 600MHz to 1200MHz -6 dB
f=1.2GHz to 2.4GHz -6
f = 2.4GHz to 3.0GHz -3
2 AKX
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +3.0V to +3.6V, CL = 10nF, RL = 50Q, Ta = 0°C to +70°C, unless otherwise noted. Typical values are at Vcc = +3.3V,
Ta = +25°C.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
f = 1560MHz to 300MHz -8
c Mode R . f = 300MHz to 600MHz -5
ommon-Mode Return Loss RLTX-CM | f = 600MHz to 1200MHz 2 dB
(Note 4)
f=1.2GHz to 2.4GHz -2
f = 2.4GHz to 3.0GHz -2
Differential Input Signal Range VRX-DFF-PP | SATA 1.5Gbps/3.0Gbps 220 1600 mVp-p
BA = BB = GND 425 525 625
f = 750MHz
Differential Output Swin V BA = BB = Voo 525 625 725 mV,
P ¢ TXDFEPP BA = BB = GND 400 500 600 PP
f=15GHz
BA = BB = Vce 500 600 700
Propagation Delay tPD 240 ps
Output Rise/Fall Time tR/F Figure 1 (Notes 4, 5) 67 136 ps
Deterministic Jitter TTx-DJ-DD | Up to 3.0Gbps (Notes 4, 6) 15 pSP-P
Random Jitter TTX-RJ-DD | Up to 3.0Gbps (Notes 4, 6) 1.8 PSRMS
OOB Detector Threshold VTH-00B | SATA OOB pattern 50 200 mVp-p
QOB Output Startup/Shutdown 1008 (Note 7) 3 5 ns
Time
CONTROL LOGIC (BA, BB, EN, CAD)
Input Logic High VIH 14 \
Input Logic Low ViL 0.6 \Y
Input Logic Hysteresis VHYST 0.1 Vv
Pullup/Pulldown Input Resistor RuP/DOWN 330 kQ
ESD PROTECTION
All Pins Human Body Model +8 kV

Note 3: All devices are 100% production tested at Ta = +25°C. All temperature limits are guaranteed by design.
Note 4: Guaranteed by design.

Note 5: Rise and fall times are measured using 20% and 80% levels.

Note 6: DJ measured using K28.5 pattern; RJ measured using D10.2 pattern

Note 7: Total time for OOB detection circuit to enable/squelch the output.
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REEEE

(Vce = +3.3V, Ta = +25°C, all eye diagrams measured using K28.5 pattern.)
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REEEFIERS)

(Vce = +3.3V, Ta = +25°C, all eye diagrams measured using K28.5 pattern.)

DIFFERENTIAL INPUT RETURN LOSS DIFFERENTIAL OUTPUT RETURN LOSS
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HBM % ] DBM

HBP <0/ DBP
CONTROL LOGIC

A A A A

oD
=
o

|||—

BA BB EN CAD

EN CAD STATUS

0 0 Low-Power Standby

0 1 Low-Power Standby

1 0 Active

1 1 Low-Power Standby
BB BA OUTPUT LEVELS

0 0 A and B are Standard Levels
0 1 A is Boosted and B is Standard
1 0 A is Standard and B is Boosted
1 1 A and B are Boosted

5T : BA. BB. HEUENIZ. 330kQMDIEHICE>THETONDIZ IS Y anTIEF, CADIE.
330kQDIEHICE D> TREB TV clo T 7Y TSN TINET,
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ICld. BAE/cIIBBZO—ICEREN I Dh\ HDL MIAREHD
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_[ 0.1uF 0.001uF
o Hual
10F (X7R) 100F (XTR)
—— ] e oap —— —»2
k 100F (X7 NAXI 10nF (X7R) fix
> HAM MAX495TAE oA —— f—=3
4 esAA
SATA HOST T DEVICE
CONTROLLER 10nF (X7R) 10nF (X7R) CONNECTOR
<—| |— HBM DBM <—| |— 5
R|  10nF (X7R) 100F (X7R) | T
<—| |— HBP D8P <—| |— 6
CAD 70R1*
EN BA BB GND
GPI0 433V B

“PIN 1 AND 7 CAN BE INTERCHANGED DEPENDING ON THE LAYOUT.
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