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Absolute Maximum Ratings

(Voltages referenced to GND.) Continuous Power Dissipation (Tp = +70°C)
VGG veemrermenrente it ettt et -0.3V to +4V TQFN (derate 34.5mW/°C above +70°C).................. 2759mW
All Other Pins (Note 1) .....ccccoevviiieeeninenn. -0.3V to (V¢ + 0.3V) Operating Temperature Range............ccccceeueee.. -40°C to +85°C
Continuous Current IN_P/IN_N.......cccooiiiiiiiiiiiieeee +30mA Storage Temperature Range ...-55°C to +150°C
Peak Current IN_P/IN_N Junction Temperature..........ccocoeviiiiiiii e, +150°C
(pulsed for 1us, 1% duty cycle).....c.cccevveeiiiiinieennenns +100mA Lead Temperature (soldering, 10S) .......cccceevievinieiiiieennns +300°C
Soldering Temperature (reflow)........ccccccoeveviiieeriieennne +260°C

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

Package Thermal Characteristics (Note 2)

TQFN
Junction-to-Ambient Thermal Resistance (8,4) .......... 29°C/W Junction-to-Case Thermal Resistance (8jc).......cccovveue 2°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.

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, CcL = 200nF coupling capacitor on each output, R = 50Q on each output, Ta =-40°C to +85°C, unless otherwise
noted. Typical values are at Voc = +3.3V and Tp = +25°C.) (Note 3)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
DC PERFORMANCE
Power-Supply Range Vce 3.0 3.6 Vv
OEQ2 = GND, OEQ1 = GND,
OEQO = GND 205 260
OEQ2 = GND, OEQ1 = GND,
OEQO = Vee 212 270
OEQ2 = GND, OEQ1 =V,
OEQO = GND 214 210
OEQ2 = GND, OEQ1 =V, 247 305
OEQO = Ve
Supply Current Icc EN =Vcc mA
OEQ2 = Vg, OEQ1 = GND, 213 270
OEQO = GND
OEQ2 = Vg, OEQ1 = GND,
OEQO = Voo 263 330
OEQ2 = Ve, OEQ1 = V¢,
OEQO = GND 276 345
OEQ2 = Vg, OEQ1 =V,
OEQD = Voo 328 410

Maxim Integrated 2
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Electrical Characteristics (continued)

(Ve =+3.0V to +3.6V, CcL = 200nF coupling capacitor on each output, R = 50Q on each output, Ta =-40°C to +85°C, unless otherwise
noted. Typical values are at Vgc = +3.3V and Tp = +25°C.) (Note 3)
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
OEQ2 = GND, OEQ1 = GND,
OEQO = GND 13 150
OEQ2 = GND, OEQ1 = GND,
OEQO = Ve 122 150
OEQ2 = GND, OEQ1 =V,
OEQO = GND 125 155
OEQ2 = GND, OEQ1 = V¢, 150 185
OEQO =V¢c
Standby Current IsTBY EN = GND mA
OEQ2 = Vg, OEQ1 = GND, 122 150
OEQO = GND
OEQ2 = Vg, OEQ1 = GND,
OEQO = Voo 172 210
OEQ2 = V¢, OEQ1 =V,
OEQO = GND 184 225
OEQ2 = V¢, OEQ1 =V,
OEQO = Voo 237 290
Differential Input Impedance ZRXE')Z'FF' DC 80 100 120 Q
Differential Output Impedance ZTXE')[(’:'FF' DC 80 100 120 Q
Common-Mode Resistance to 7
GND When Input Terminations RX-HIGH- | _150mV < Viy_cm < 200mV 50 kQ
Are Not Powered IMP-DC
Common-Mode Resistance to
GND When Input Terminations ZRX-DC DC 20 25 30 Q
Are Powered
Output Short-Circuit Current ITx-sHORT | Single-ended (Note 4) 90 mA
Common-Mode Delta Between VTx-cum- 8 mv
Active and Idle States DC-ACTIVE-
IDLE-DELTA
. . V1x-
DC Output Offset During Active
State P g AcTIVE- | I(VouT_P-Vout N)I 100 mV
DIFF-DC
DC Output Offset During VTX-IDLE-
Electrical Idle oreoc | VouT_P-VouT NI 100 mv
Maxim Integrated 3



Electrical Characteristics (continued)

(Vce = +3.0V to +3.6V, CcL = 200nF coupling capacitor on each output, R = 50Q on each output, T = -40°C to +85°C, unless oth-
erwise noted. Typical values are at Vgg = +3.3V and Tp = +25°C.) (Note 3)
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PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
AC PERFORMANCE (Note 4)
f=0.05GHz to 1.25GHz 10
Differential Input Return Loss RLrx-DIFF | f=1.25GHz to 2.5GHz 8 dB
f=2.5GHz to 4GHz 5
Common-Mode Input Return f=0.05GHz to 2.5GHz 6
RLRx-cMm dB
Loss f=2.5GHz to 4GHz 4
f=0.05GHz to 1.25GHz 10
Differential Output Return Loss RLtx.pie | f=1.25GHz to 2.5GHz 8 dB
f=2.5GHz to 4GHz 4
Common-Mode Output Return f=0.05GHz to 2.5GHz 6
RLTx-cMm dB
Loss f=2.5GHz to 4GHz 4
Redrlvgr Operation Differential VRX-DIFE- 100 1200 | mVpp
Input-Signal Range PP
Full-Swing Differential Output V1x-DIFr- | [(VouT P - Vout NI, OEQ2 = GND,
Voltage (No Deemphasis) PP OEQ1 = GND, OEQO = GND 800 1350 | mVe.p
. . V1x.pe- | OEQ2 = GND, OEQ1 = GND,
Output Deemphasis Ratio, 0dB RATIO.0qB | OEQO = GND, Figure 1 0 dB
VTX-DE-
. . OEQ2 = GND, OEQ1 = GND,
Output Deemphasis Ratio, 3.5dB RATIO- OEQO = Ve Figure 1 3.5 dB
3.5dB ’
. . V1x-De- | OEQ2 = GND, OEQ1 =V,
Output Deemphasis Ratio, 6dB RATIO.608 | OEQO = GND, Figure 1 6 dB
Output Deemphasis Ratio, 6dB VTx-DE-HA- | OEQ2 = GND, OEQ1 = V¢, 6 dB
with Higher Amplitude RATIO-6dB | OEQO = V¢, Figure 1
Output Deemphasis Ratio, 3.5d8 | ' T*DE- | oEQ2 = Vee, OEQ1 = GND, a5 4B
with Preshoot PS-RATIO- | 0EQO = GND, Figure 1 :
3.5dB
Output Deemphasis Ratio, 6dB V1x-DE-Ps- | OEQ2 =V, OEQ1T = GND, 6 dB
with Preshoot RATIO-6dB | OEQO = V¢, Figure 1
Output Deemphasis Ratio, 9dB V1x-DE-PS- | OEQ2 = V¢, OEQ1 =V, 9 dB
with Preshoot RATIO-9dB | OEQO = GND, Figure 1
Output Deemphasis Ratio, VTX-DE-PS-
. . . OEQ2 = V¢, OEQ1 =V,
9dB \I-Vlth Preshoot with Higher HA-RATIO- | oEQQ = Voo, Figure 1 9 dB
Amplitude 9dB
Input Equalization, 5dB VR;Z:Q' INEQ1 = GND, INEQO = GND (Note 5) 5 dB
Input Equalization, 8dB VR;:;BEQ' INEQ1 = GND, INEQO = V¢ (Note 5) 8 dB
Input Equalization, 12dB VRXEQ- | |NEQ1 = Vce, INEQO = GND (Note 5) 12 dB
12dB
Maxim Integrated 4



Electrical Characteristics (continued)

(Vce = +3.0V to +3.6V, CcL = 200nF coupling capacitor on each output, R = 50Q on each output, T = -40°C to +85°C, unless oth-
erwise noted. Typical values are at Vgg = +3.3V and Tp = +25°C.) (Note 3)
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Input Equalization, 16dB VRX-EQ- | |NEQT = Ve INEQO = Vg (Note 5) 16 dB
16dB ’
AC PERFORMANCE (Note 4)
Output Common-Mode Voltage V1x-cm- | Max(Vout p + VouT N2 - 100 mv
Swing Peak-to-Peak AC-PP | Min(VouT p+ VouT N2 PP
Propagation Delay trp 120 160 240 ps
Rise/Fall Time fTXRISE- | (Note 6) 20 ps
FALL
Rise/Fall Time Mismatch TXRF- | (Note 6) 5 ps
MISMATCH
Deterministic Jitter tTX-DJ-DD :jg .Srapt):tie;rg_/?/cs:-coupled, RL =500, 10.5 23.5 pSp.p
. D10.2 pattern, no deemphasis, no
Random Jitter fTX-RJ-DD preshoot, data rate = 8GT/s 0.5 15 PSRMS
tTX-IDLE- -
Electrical Idle Entry Delay SET-TO- E;ct);nrzzu: t10G9rL;tSpUt’ D10.2 pattern, 5 8 ns
IDLE
tTX-IDLE- i
Electrical Idle Exit Delay TO-DIFE- z;ct);nr:tzui t10Gc3ru/tSput, D10.2 pattern, 5 8 ns
DATA
D10.2 pattern, data rate = 1GT/s
’ ’ 65 112 175
Electrical Idle Detect Threshold VTX-IDLE- | (Note 3) mVp_p
THRESH  'D10.2 pattern, data rate = 1GT/s to 8GT/s 12
Output Voltage During Electrical VTX-IDLE-
V -V 20 mVp.
Idle (AC) DIFEAC.P I(VouT_P - VouT N)I P-P
Rece.lver Detection Pulse VTX-RCV- Voltage change in positive direction 600 mV
Amplitude DETECT
Receiver Detection Pulse Width 150 ns
Receiver Detection Retry Period 300 ns
CONTROL LOGIC
Input Logic-Level Low VL 0.6 Vv
Input Logic-Level High ViH 1.4 Vv
Input Logic Hysteresis VHYST 0.1 Vv
Input Pulldown Resistance Rpp 200 250 kQ
ESD PROTECTION
ESD Voltage Human Body Model 15 kV

Note 3: All units are 100% production tested at Ta = +85°C. Specifications for all temperature limits are guaranteed by design.
Note 4: Guaranteed by design, unless otherwise noted.

Note 5: Equivalent to same amount of deemphasis driving the input.
Note 6: Rise and fall times are measured using 20% and 80% levels.
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Viow p-p VHIGH_P-P

DE(dB) = 20 Pog[i\/H‘GH—P’ Pj}
Viow_p-p

E1. i XM EREE

A T (R4
(Ta = +25°C, unless otherwise noted.)
INEQO = INEQ1 = 0, VIN = 200mVp.p, INEQO = INEQ1 = 0, VIN = 200mVp.p, INEQO = INEQ1 = 0, VIN = 200mVp.p,
0EQ2 =0, OEQ1 =0, OEQ0 =0, 0EQ2 =0, OEQ1 =0, OEQ0 =1, 0EQ2 = 0, OEQ1 =1, OEQO =0,
DATA RATE = 5GT/s DATA RATE = 5GT/s DATA RATE = 5GT/s
MAX14954 toc01 600 MAX14954 toc02 MAX14954 toc03
600
600
400 400 400
S 200 < 20 = 200
E E E
Ll 0 Ll w
= g = 0
S 200 S 2 S a0
-400
400 -400
-600
600 -600
-200 -150 -100 -50 0 50 100 150 -200 -150 -100 -50 0 50 100 150 -200 -150 100 -50 0 50 100 150
(ps) (ps) (ps)
INEQO = INEQ1 = 0, VIN = 200mVp.p, INEQO = INEQ1 =0, VIN = 200mVp.p, INEQO = INEQ1 = 0, VN = 200mVp.p,
0EQ2 =0, OEQ1 =1, OEQ0 =1, 0EQ2 =1, OEQ1 =0, OEQ0 =0, 0EQ2 =1, OEQ1 =0, OEQ0 =1,
DATA RATE = 5GTI/s DATA RATE = 5GT/s DATA RATE = 5GTI/s
MAX14954 toc04 600 MAX14954 toc05 MAX14954 toc06
600 600
400
400 400
- — 200 =
T 0 z T 20
w w [50)
S 200 2 L g 200
-400 -400
-400
-600 -600
-200 150 -100 -50 0 50 100 150 -200 -150 -100 -50 0 50 100 150 -200 -150 100 -50 0 50 100 150
(ps) (ps) (ps)
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(Ta = +25°C, unless otherwise noted.)

EYE DIAGRAM VOLTAGE (mV) VOLTAGE (mV)

VOLTAGE (mV)

Maxim Integrated

-200

-400

-600

INEQO = INEQ1 = 0, VN = 200mVp_p,
0EQ2=1,0EQ1=0,0EQ0 =1,
DATA RATE = 5GT/s

MAX14954 toc07

600

400

200

0

-200

-400

-600

-200 -150 -100 -50 0 50 100 150

(ps)

INEQ1 =0, INEQO = 1, VN = 500mVp_p,
0EQ2 = OEQ1 = OEQO = 0, 6in MICROSTRIP
ON INPUT, DATA RATE = 5GT/s
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600

400

200

-200

-400

-600

-200 -150 -100 -50 0 50 100 150

(ps)
INEQO =1, INEQ1 =1, V|N = 500mVp.p,

WITH 19in STRIPLINE, 0EQ0 = OEQ1 = OEQ2 = 0,

DATA RATE = 5GT/s
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600

400

200

-200 -150 -100 -50 0 50 100 150

(ps)

VOLTAGE (mV)
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INEQO = INEQ1 = 0, VN = 200mVp.p,
0EQ2=1,0EQ1=1,0EQ0=1,
DATA RATE = 5GT/s

MAX14954 toc08

600

400

200

-200

-400

-600

200 -150 100 -50 0 50
(ps)

INEQ1 =0, INEQO =1, VN = 500mVp.p,
0EQ2 = OEQ1 = OEQ0 =0, 12in MICROSTRIP
ON INPUT, DATA RATE = 5GT/s

MAX14954 toc!

100 150

600

400

200

-200

-400

-600

-200 -150 -100 -50 0 50
(ps)

INEQO =0, INEQ1 =0, V|N = 500mVp.p,
WITH 19in STRIPLINE, 0EQ0 = OEQ1 = OEQ2 =0,
DATA RATE = 5GT/s

MAX14954 toc1

100 150

600

400

200

200 -150 -100 -50 0 50
(ps)
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SR T VR (2E)

(Ta = +25°C, unless otherwise noted.)

INEQO = INEQ1 =0, VIN = 200mVp.p, INEQO = INEQ1 =0, V|N = 200mVp.p,
0EQ2 =0, 0EQ1 =0, 0EQ0 =1, OUTPUT 0EQ2=1,0EQ1=1, 0EQ0 =1, OUTPUT
AFTER 19in STRIPLINE, DATA RATE = 5GT/s AFTER 19in STRIPLINE, DATA RATE = 5GT/s
MAX14954 toc13 MAX 14954 toc14
300
300
200 200
< 100 < 100
E E
&g 0 & 0
= =
g 100 3 100
-200
-200
-300
-300
-400
200 -150 -100 -50 0 50 100 150 200 -150 -100 -50 0 50 100 150
(ps) (ps)
INEQO = INEQ1 =0, VN = 200mVp.p, INEQO = INEQ1 =0, VN = 200mVp.p,
0EQ2=1,0EQ1=1, 0EQO0 = 0, OUTPUT 0EQ2 =1, OEQ1 =0, OEQ0 =1, OUTPUT
AFTER 19in STRIPLINE, DATA RATE = 5GT/s AFTER 19in STRIPLINE, DATA RATE = 5GT/s
MAX 14954 toc1 MAX 14954 toc1
250 300
200
150 200
< 100 < 100
E 50 E
w w
g % g
-100 -100
-150
-200
-200
'250 _300
200 -150 -100 -50 0 50 100 150 -200 -150 -100 -50 0 50 100 150
(ps) (ps)
INEQO = INEQ1 =0, V|N = 200mVp.p, INEQO = INEQ1 =0, V|N = 200mVp.p,
0EQ2 =0, 0EQ1 =1, OEQ0 =1, OUTPUT 0EQ2 =1, 0EQ1 =0, 0EQ0 =1, OUTPUT
AFTER 19in STRIPLINE, DATA RATE = 5GT/s AFTER 19in STRIPLINE, DATA RATE = 5GT/s
MAX14954 toc17 MAX14954 toc18
300
300
200 200
E 100 g 100
w w
=" =
£ 100 g 100
-200
-200
-300
-300
-200 -150 -100 -50 0 50 100 150 -200 -150 -100 -50 0 50 100 150
(ps) (ps)
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(TA = +25°C, unless othe
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rwise noted.)

INEQO = INEQ1 = 0, VN = 200mVp_p,

0EQ2 =0, OEQ1 =1, OEQ0 = 0, OUTPUT

AFTER 19in STRIPLINE, DATA RATE = 5GT/s

MAX14954 toc19

250
200
150
100

VOLTAGE (mV)
8o g

o
o

-150

)
=3
S

)
153
S

-200 -150 -100 -50 O 50 100 150

(ps)

INEQO = INEQ1 = 0, VN = 200mVp_p,
0EQ2=0, OEQ1 =0, 0EQ0 =0,
DATA RATE = 8GT/s
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600

400

200

VOLTAGE (mV)

-200

-400

-600

100 -50 0 5 100
(ps)

INEQO = INEQ1 = 0, VN = 200mVp_p,
0EQ2=0, 0EQ1 =1, 0EQ0 =0,
DATA RATE = 8GT/s

MAX14954 toc23

600

400

200

VOLTAGE (mV)

-200

-400

-600
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-100 -50 0 50 100

INEQO = INEQ1 =0, VN = 200mVp_p,

0EQ2 =0, OEQ1 =0, OEQ0 = 0, OUTPUT

AFTER 19in STRIPLINE, DATA RATE = 5GT/s

500
400
300
200
100

-100
-200
-300
-400
-500

VOLTAGE (mV)

MAX14954 toc20

-200 -150 -100 -50 0 50 100 150

600

400

200

VOLTAGE (mV)
o

-200

-400

-600

600

400

200

VOLTAGE (mV)

-200

-400

-600

(ps)

INEQO = INEQ1 = 0, VIN = 200mVp.p,
0EQ2 =0, 0EQ1=0,0EQ0 =1,
DATA RATE = 8GT/s

MAX14954 toc22

4100 -50 0 50 100
(ps)

INEQO = INEQ1 = 0, V|N = 200mVp_p,
0EQ2=0,0EQ1=1,0EQ0=1,
DATA RATE = 8GT/s

MAX14954 toc24
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(Ta = +25°C, unless otherwise noted.)

VOLTAGE (mV) VOLTAGE (mV)

EYE DIAGRAM VOLTAGE (mV)

Maxim Integrated
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-600

600

400

200

-200

-400

-600

600

400

200

-200

-400

-600

INEQO = INEQ1 = 0, VN = 200mVp.p,
0EQ2 =1, 0EQ1 =0, 0EQ0 =0,
DATA RATE = 8GT/s

MAX14954 toc25

4100 -50 0 50 100
(ps)

INEQO = INEQ1 = 0, V|N = 200mVp.p,
0EQ2 =1, 0OEQ1 =1, 0EQ0 =0,
DATA RATE = 8GT/s

MAX14954 toc27

4100 -50 0 50 100
(ps)

INEQ1 =0, INEQO = 0, V|N = 500mVp.p,
OEQ2 = OEQ1 = OEQO = 0, 6in MICROSTRIP

ON INPUT, DATA RATE = 8GT/s

MAX14954 toc29

4100 -50 0 50 100
(ps)

VOLTAGE (mV) VOLTAGE (mV)

EYE DIAGRAM VOLTAGE (mV)

600

400

200

-200

-400
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800
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-200
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-200
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-600
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INEQO = INEQ1 = 0, VN = 200mVp.p,
0EQ2=1,0EQ1=0,0EQ0=1,
DATA RATE = 8GT/s

MAX14954 toc26

4100 -50 0 50 100
(ps)

INEQO = INEQ1 = 0, VN = 200mVp.p,
0EQ2=1,0EQ1 =1, 0EQ0 =1,
DATA RATE = 8GT/s

MAX14954 toc28

4100 -50 0 50 100
(ps)

INEQ1 =0, INEQO = 1, VN = 500mVp.p,
OEQ2 = OEQ1 = OEQO = 0, 12in MICROSTRIP

ON INPUT, DATA RATE = 8GT/s

MAX 14954 toc30

-100 -50 0 50 100
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(Ta = +25°C, unless otherwise noted.)

EYE DIAGRAM VOLTAGE (mV)

VOLTAGE (mV)

VOLTAGE (mV)

Maxim Integrated

-200

-400

-600

INEQ1 =1, INEQO =0, VIN = 500mVp.p,
OEQ2 = OEQ1 = OEQO = 0, 18in MICROSTRIP
ON INPUT, DATA RATE = 8GT/s

MAX14954 toc31

600

400

200

100 -50 0 50 100
(ps)

INEQO = INEQ1 = 0, VN = 200mVp.p,
0EQ2 =0, OEQ1 =0, OEQ0 =1, OUTPUT
AFTER 19in STRIPLINE, DATA RATE = 8GT/s

MAX14954 toc3

300

200

10

0

-100

-200

-300

4100 50 0 50 100
(ps)

INEQO = INEQ1 = 0, VN = 200mVp.p,
0EQ2 =1, OEQ1 =1, OEQ0 =0, OUTPUT
AFTER 19in STRIPLINE, DATA RATE = 8GT/s

MAX14954 toc35

250
200
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100

50
0
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-200
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-100 -50 0 50 100

VOLTAGE (mV) EYE DIAGRAM VOLTAGE (mV)

VOLTAGE (mV)
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-200
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INEQ1 =1, INEQO = 1, VN = 500mVp-p,
OEQ2 = OEQ1 = OEQO = 0, 24in MICROSTRIP
ON INPUT, DATA RATE = 8GT/s

MAX14954 toc32

600

400

200

60 -40 20 0 20 40 60
(ps)

INEQO = INEQ1 = 0, VN = 200mVp_p,
0EQ2 =1, OEQ1 =1, OEQ0 =1, OUTPUT
AFTER 19in STRIPLINE, DATA RATE = 8GT/s

MAX14954 toc3:
300

200

10

0

4100 50 0 50 100
(ps)

INEQO = INEQ1 = 0, VN = 200mVp.p,
0EQ2 =1, OEQ1 =0, OEQ0 =1, OUTPUT
AFTER 19in STRIPLINE, DATA RATE = 8GT/s

MAX14954 toc36

300

200

10

0

-100

-200

-300

-100 -50 0 50 100

11



EEAE. FHHERENNEEPCIEEEIRE,

BLRY T (B4 (5E)

(Ta = +25°C, unless otherwise noted.)

VOLTAGE (mV)

VOLTAGE (mV)

Maxim Integrated

-100

-200

-300

INEQO = INEQ1 = 0, VIN = 200mVp-p,
0EQ2 =1, OEQ1 =1, OEQ0 = 0, OUTPUT
AFTER 19in STRIPLINE, DATA RATE = 8GT/s

MAX 14954 toc37

300

200

10

0

4100 -50 0 50 100
(ps)

INEQO = INEQ1 = 0, ViN = 200mVP-P,
0EQ2 =0, OEQ1 =1, OEQ0 = 0, OUTPUT
AFTER 19in STRIPLINE, DATA RATE = 8GT/s

MAX 14954 toc39

250
200
150
100
50

0
-50
-100
-150
-200
-250

4100 50 0 50 100
(ps)

VOLTAGE (mV)

VOLTAGE (mV)

-100
-200
-300
-400
-500

MAX14954

TIEAET RRESCHE

INEQO = INEQ1 = 0, VIN = 200mVp.p,
0EQ2 =1, OEQ1 =0, OEQ0 = 0, OUTPUT
AFTER 19in STRIPLINE, DATA RATE = 8GT/s

MAX14954 toc38

(ps)

INEQO = INEQ1 = 0, VIN = 200mVp.p,
0EQ2 =0, OEQ1 =0, OEQD = 0, OUTPUT
AFTER 19in STRIPLINE, DATA RATE = 8GT/s

MAX 14954 toc4

500
400
300
200
100

0

-100 -50 0 50 100

12



MAX14954

—_ == - \ 1 v e B = |
SEFE. TAHEEENMEEPCIHEZEIKEE,
TEEY RIRETCHE
S| E
TOP VIEW
5 3 e = &z s 3
g2552552g25525584g
> O O O 0O OO0 O > 0O 0 0O O o o o =
13811371 1361 135! 1341 1331 1321 1311 130} 1291 128! 127 1261 125! 1241 1231 122
evfs ep T i ok
RXDET 40 MAX14954 20 OFQ
OEQ2|41: ! ! 119]INEQO
el e
111021031 14115116117 18119110} 111112} 113 1141 115! 16} 17
83288z:8%8358%82¢838°¢8
TQFN
*CONNECT EXPOSED PAD (EP) TO GND.
5| B0 AR
5| H 2R IhaE
PO Voo | A, HAIUFROILFEE B BRVeCHBEGND, SRREFLBHMLE,
2,5,8,10,
13, 16, 23,
26, 29, 31, GND o
34, 37
3 INOP BIEORMEH N o
4 INON BIBEORMEHE N
6 IN1P BIE1RMEHE N
7 ININ BiERMERAN,
" IN2P WIE2FRMEHE N
12 IN2N WBE2RMEREAN,
14 IN3P BIE3RMEHE AN
15 IN3N WBEIRMARE AN,
18 INEQ1 WA EREFEMSB, INEQ1REF250kO (£ 21E) N EB T AL B PH,
19 INEQO WA ERFLSB, INEQORBE250kO (B EME) NI T hr BRE,
20 OEQ1 WHEMEREGSE1M, OEQIEF250kO (HBEE) KB T BkH,
21 OEQO WHENERFILSB, OEQOEF250kO (HBEME)RIB T BE,
24 OUT3N |B#E3RMBHEL,
25 OUT3P | @i&E3REMEH i,
27 OUT2N |Bi#E2RMBHEH,
28 OUT2P ﬁﬁZﬁ*ﬁiﬁﬁo
32 OUT1N WiE1RMEHE
33 OUT1P BiE1EMEHE

Maxim Integrated
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MAX14954

BT, SEE AN EPCIEEIRNE,

TIEAET RRESCHE

5| BPi5 AR (£%)
EL E40 IgE
35 OUTON | ®@iEORA#H
36 OUTOP |BEORMHH,
39 EN fEREMI N, ENARELN, BEALTFHINER, ENASBEN, SHELTERIMEERES, ENEF
250kQ) (BLEH) RS T Fz B E .
40 RXDET B NREI AL, RXDETAS BEN, BiZESENohse;, RXDETAREER, S[44TENE
X, RXDETE B 250k ($1 5 {E) 4126 T 4z B BH,
41 OEQ2 HWHENERFIMSB, OEQ2EHF250k0 (FEE)AER T hi B,
42 I.C. REiSER=EN
— EP HIEH, AMEEEGND, FEPEEERRNEHXE, MUKEGHARMTHHRES,
IheeHEE

MAX14954
INOP OUTOP
INON OUTON
IN1P N OUT1P
ININ OUTIN
IN2P U OuT2P
IN2N OUT2N
IN3P U OUT3P
IN3N OUT3N

DETECTION AND CONTROL CIRCUIT

EN |RXDET  |INEQ[:1] | OEQ[0:2]

Maxim Integrated
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B

¥ 4815t A

MAX14954 4 i & 13 {fr 28 /%4% 3 3K 5f) 28 < £ Gen Il (8.0GT/
s). Gen Il (5.0GT/s)#1Gen | (2.5GT/s) PCle BB X, 281
SHNBRERNIKE, 8MEEEHEE SR/ ZEBENI
B, MR/ EME/MUT, AUMEBBRRE, TH
BRRANEEERRAEMER, XEESTEM. S
W AEYRREE L RNEAUTTIGE, LU XEPCleTH
AR, XFERNHIRE., BFL B85,

AT ARTZE N1
THBBNEE R

F1. WNHE

INEQ1FIINEQO (5& 1),

INEQ1 | INEQO INPUT EQUALIZATION (dB)
0 0 5
0 1 8
1 0 12
1 1 16
B 4 A2 5 H K N E/ T

UREEHHENEG=1&FZ. OEQ2. OEQ1FOEQO
REXME/FUTLE: 0dB. 3.5dB. 6dBF19dB (¥%2),

2. W X NE/F

OUTPUT DEEMPHASIS/

OEQ2 | OEQ1 | OEQO PRESHOOT RATIO (dB)

0 0 0 0

0 0 1 35

0 1 0 6

0 1 1 6 (peak-to-peak swing is 1.2V)

1 0 0 3.5

1 0 1 6

1 1 0 9 (peak-to-peak swing is 0.9V)

1 1 1 9 (peak-to-peak swing is 1.0V)

Maxim Integrated

MAX14954

« wHHE IR UEIEPCIFEEIKEIES,

TIEAET RRESCHE

e g gl

BHESTBERTEERSILNIIE, M LB,
RENA S BE, BahEWwSRQNI s, ENA S BEH,
STERXDETH AN B EF- 3 T 08 8 shi Was e M Th g8, &
tEEAE, BHERFEDESTIRRN, EENASEFE R
ik, ESENE M BENE KRS, ERRNEBIE
BEUHERES, uR—TMRERNIERES, 5 —
i E H E I B E BRI E100ms(H# 1), 5588185 s

ST EERERES, fFREM N SE4R ICED B PR A = RRZS 1
(F&3)o

= AR AT

BUHEETRRSENINEE, BRITRFESEERNTEH
8 é%ﬁinu)\"l’ﬁ%i']ﬂﬂﬁm W 17 BRVTX-IDLE-THRESH
BTRRE, Z2iEHH, ZE9HAESSTERRESIR

VTX-IDLE- THRESHE’]J:BEET BHITIHHFEERDNES,
TRRSNEEZERNER AN A EEEREER,

2R3, HUW AN ThRE

RXDET EN DESCRIPTION

X 0 Receiver detection is inactive.
Following a rising edge of the
EN signal, indefinite retries until

X 1 receiver detects at least one
channel. Retries stop after 100ms
(typ) if any channel receiver is
detected.

Rising/falling 1 Initiates receiver detection.
edge
X =FE%,

15



MAX14954

BEETTRE., WAL I EPCIE IR,

TIEAET RRESCHE

MAIN BOARD REMOTE BOARD
MIDPLANE
Tx - MAX14954 4 DIFFERENTIAL PAIRSV - Rx
PCle PCle
Rx MAX14954 4 DIFFERENTIAL PAIRS Tx
AN Wl
CONNECTORS
B2 #ENFER
MAER FiRHEF

B2~ EAMAMAXT14954 BNV B, W R 884513
BEAIRLE, MIXREBWANG LS, MNICHAME,
MAX14954 Rxig# 28R E N #E BB IS P HE BB F 8
EHREHMANZn BERERES, REDPHHHERSR
RONFxEBHIE, XBIEBESRERESS, FERHDE
B (EIE),

whE

BREABIAEITNEHEHENZHEEEE, XARYT
MEMRITRAR, BERTRERMRERBR, XBERR
EHNEEESERLS, BREBESENMREERVcCR
%, Ve UR A BIR X E, BIWEREBERE
MEERWSBIRERES, EHMEER/N,

BIEEEIE

HIRIE R MA25| TQFNS S A 88 s IR T IRIR B9 74
PR, SSMFIRIER MTURET BRRANEDXE, Mk
EWMHANEREE, XTRESIENESZELR, %
N F % 18862: HFAN-08.1: Thermal Considerations of
QFN and Other Exposed-Paddle Packages,

Maxim Integrated

by BNBHAXNEABMEE, MRTIEFHBHEG
HEEE, BSEMREXARR,
EUNmAStRHESNHBINT, ERBERLT, TE
EFIMGNDFVee, REHEMES, HHRERESSEE
RABIZHTo

EMER

AR SR ElL S

MAX14954ETO+ -40°CE+85°C 42 TQFN-EP*

+ 3 R #(PD)/fF & RoHSFR A B9 31 %o
*EP = #RIEH

SHER
PROCESS: BICMOS

HEFER

WERTHHFENELNERSB(SMNER), EHEHEchina.
maximintegrated.com/packages, &I &, HERLDPE+",
“#E - R FROHSIK S, HEBTITHEEERNANERFH,
BHEEEAASHEFX, SROHSKAETL %,

B 5 =
sgxm | HEER | Spss | AT
HS
42 TQFN-EP | T423590+1 21-0181 90-0078
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