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ABSOLUTE MAXIMUM RATINGS

(Voltages referenced to GND.)

Junction-to-Case Thermal Resistance (6yc) (Note 2)

VEC ittt -0.3Vto +4.0V

All Other Pins (Note 1)...............

-0.3Vto (Vcc + 0.3V)

Continuous Current IN_P and IN_N ... +30mA
Peak Current IN_P and IN_N (pulsed for 1ps,

1% AULY CYCIE) . vt +100mA

Continuous Power Dissipation (Ta = +70°C)

42-Pin TQFN (derate 34.5mW/°C above +70°C) ....... 2759mW

Note 1: All I/O pins are clamped by internal diodes.
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.cn/thermal-tutorial.

42-Pin TQFN ..ot 2.0°C/W
Junction-to-Ambient Thermal Resistance (6Ja) (Note 2)

42-Pin TQFN
Operating Temperature Range...
Storage Temperature Range
Junction Temperature
Lead Temperature (soldering, 10s)

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 = 75nF coupling capacitor on each output, RL = 502 resistor on each output, Ta = 0°C to +70°C, unless
otherwise noted. Typical values are at Vcc = +3.3V and Ta = +25°C.) (Note 3)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DC PERFORMANCE
Power-Supply Range Vce 3.0 3.6 \
S v C t | O_AMP = GND, EN =Vcc 262 328 A
u urren cc - m
PRl P_SAV = GND (Note 4) | EN = GND 100 125

Differential Input Impedance ZRX-DIFF-DC | DC 80 100 120 Q
Differential Output
Impedance Z7x-DIFF-DC | DC 80 100 120 Q
Common-Mode Resistance ZRX-HIGH-IMP- | VIN_P = VIN_N = 0 to +200mV, input terminations

- - 50 kQ
to GND DC-POS not powered
Common-Mode Resistance ZRX-HIGH-IMP- | VIN_P = VIN_N = -150mV to O, input terminations

1 kQ
to GND DC-NEG not powered
Common-Mode Resistance
to GND, Input Terminations ZRX-DC DC 40 50 60 Q
Powered
Output Short-Circuit Current [TX-SHORT Single-ended 90 mA
Common-Mode Delta VTX-CM-DC-
Between Active and Idle ACTIVE-IDLE- | O_AMP = GND 100 mV
States DELTA
DC Output Offset During VTX-CM-DC-
Active State LINE-DELTA I(VOUT—P + VOUT_N)l 25 mV
DC Output Offset During VTX-IDLE-DIFF-
Electrical Idle DC IVout_p + VourN)! 10 mv
AC PERFORMANCE (Note 5)
. ) f=0.05GHz to 1.25GHz 10
Differential Input Return Loss RLRX-DIFF dB
f=1.25GHz to 2.5GHz 8

Egng”'MOde InputRewmn |- o o om | = 0.05GHz 1o 2.5GHz 6 dB

2
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +3.0V to +3.6V, CcL = 75nF coupling capacitor on each output, RL = 50Q resistor on each output, Ta = 0°C to +70°C, unless
otherwise noted. Typical values are at Vcc = +3.3V and Ta = +25°C.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Differential Output Return f = 0.05GHz to 1.25GHz 10
RLTX-DIFF dB
Loss f=1.25GHz to 2.5GHz 8
Common-Mode Output
Return Loss RLTX-CM f = 0.05GHz to 2.5GHz 6 dB
Redriver Operation
Differential Input Signal VRX-DIFF-PP | f=0.05GHz to 2.5GHz 120 1200 | mVp-p
Range
Full-Swing Differential Output 2 x I(Vout_p + VouT_N)I, O_AMP = GND;
Voltage (No Deemphasis) VTX-DIFF-PP f = 500MHz 800 1000 1200 | mVp-p
Differential Output Voltage VTX-DIFF-PP- | 2 X I(VouT_P + VouT N)I, O_AMP = Vcc;
(Low Swing, No Deemphasis) LOW f = 500MHz 600 750 900 | mVp-p
Output Deemphasis Ratio, VTX-DE-RATIO- | f = 2.5GHz, OEQ1 = GND, OEQO = GND;
0 dB
0dB 0dB see Table 3
Output Deemphasis Ratio, VTX-DE-RATIO- | f = 2.5GHz, OEQ1 = GND, OEQO = V¢c;
3.5 dB
3.5dB 3.5dB see Table 3
Output Deemphasis Ratio, VTX-DE-RATIO- | f = 2.5GHz, OEQ1 = Ve, OEQO = V¢ or GND;
6 dB
6dB 6dB see Table 3
o f=2.5GHz, INEQ1 = GND, INEQO = GND;
Input Equalization, 0dB VRX-EQ-0dB see Table 2 (Note 6) 0 dB
o f=2.5GHz, INEQ1 = GND, INEQO = Vcc;
Input Equalization, 3.5dB VRX-EQ-3.5dB see Table 2 (Note 6) 35 dB
L f=25GHz, INEQ1 = Vg, INEQO = Ve or GND;
Input Equalization, 6dB VRX-EQ-6dB see Table 2 (Note 6) 6 dB
Output Common-Mode Max(VouT_p + VouTt_N)/2 = Min(VouT P +
Voltage Swing Peak-to-Peak VTX-CM-AC-PP VouT N)/2 100 mVp-p
Propagation Delay TpPD f=25GHz, K28.7 pattern 160 280 400 ps
Rise/Fall Time TTX-RISE-FALL | (Note 7) 30 ps
Rise/Fall Time Mismatch TTXCRF- (Note 7) 20 ps
MISMATCH
Output Skew Same Pair Tsk f=25GHz 10 15 ps
Output Skew Lane to Lane TsKL f=25GHz -50 50 ps
L K28.5 pattern, 5.0GT/s, AC-coupled, RL = 50Q,
Deterministic Jitter TTX-DJ-DD effects of deemphasis deembedded 15 PSP-P
Random Jitter TTX-RJ-DD | K28.7 pattern, f > 1.5MHz, BER = 10-12 1.4 | psRMS
Electrical Idle Entry Delay TTX-IDLE-SET- From input to output 15 ns
TO-IDLE
Electrical Idle Exit Delay TTX-IDLE-TO- From input to output 8 ns
DIFF-DATA
/X1 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +3.0V to +3.6V, CcL = 75nF coupling capacitor on each output, RL = 50Q resistor on each output, Ta = 0°C to +70°C, unless
otherwise noted. Typical values are at Vcc = +3.3V and Ta = +25°C.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Eﬁgg;ﬁ;ldle Detect VTT'_TF':EDSLE' Squarewave input at 500MHz 65 85 120 mVp-p
(E)litcpt:tczlollflgf A%J)””g VTX"/?E_EF‘)D'FF' I(VouT_p - VouT_N)l, f = 2.5GHz 20 | mvpp
E(ranc;:;/jc;eDetect Pulse VDTSTES\T/ Voltage change in positive direction 600 mV
Receiver Detect Pulse Width 100 ns
Receiver Detect Retry Period 200 ns
CONTROL LOGIC (INEQ1, INEQO, OEQ1, OEQO, EN, RX_DET, O_AMP, P_SAV)

Input Logic-Level Low VL 0.6 V

Input Logic-Level High ViH 14 V

Input Logic Hysteresis VHYST 130 mV
Input Leakage Current IIN VCONTROL_LOGIC = +0.5V or +1.5V -50 +50 pA
ESD PROTECTION

All Pins | | Human Body Model (HBM) | +2 | KV

Note 3: All devices are 100% production tested at Ta = +70°C. Specifications for all temperature limits are guaranteed by design.

Note 4: Currents are applicable for both PCle Generation | and Generation Il speeds. Power-saving mode (P_SAV), where electrical
idle and receiver detection are only performed on channel 0 and reduced output swing (O_AMP) reduces this current. Table
5 summarizes the predicted power consumption.

Note 5: Guaranteed by design, unless otherwise noted.

Note 6: Equivalent to same amount of deemphasis driving the input.

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

B R

Viow_p-p VHIGH_P-P

!

/VHIGH_P—P\}

DE(dB)=20[IogL Viow pp

B 1. fr i 250 R
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BT EFFIE

(Vce = +3.3V and Ta = +25°C, unless otherwise noted. All eye diagrams measured using K28.5 pattern.)

INEQO = INEQ1 = 0, 0_AMP =0, INEQO = INEQ1 =0, 0_AMP =0, INEQO = INEQ1 =0, 0_AMP =0,
VN = 200mVp.p, OEQO = 0, OEQ1 =0 VN = 200mVp.p, OEQD = 1, OEQ1 =0 ViN = 200mVp-p, OEQO = 0, OEQ1 =1

. E _ i 400 H
E E E 300
() (s} (&)
2 = = 100
o o o
> = > O
S z =
< < o -100
Q- 2 2
= a- & 200
E ) E E -300
-400
-500
-150ps-100ps -50ps  Ops  50ps 100ps 150ps -150ps-100ps -50ps  Ops  50ps 100ps 150ps -150ps-100ps -50ps  Ops  50ps 100ps 150ps
INEQO = INEQ1 =0, 0_AMP =1, INEQO = INEQ1 =0, 0_AMP =1, INEQO = INEQ1 =0, 0_AMP =1,
Vin = 200mVp.p, 0EQO = 0, OEQ1 =0 Vin = 200mVp.p, OEQD =1, OEQ1 =0 Vin = 200mVp.p, OEQO = 0, OEQ1 =1
500 z : 400 :
= = 2 = _ A z
Z 300 = =
= o0 E E 200
(2] (&) (&)
= 100 = = 100
S S =
= = =
= -100 = - = -100
2 2 2
= -200 =3 =
£ 300 5 s
_400 - '300
-500 -400
-150ps-100ps -50ps  Ops  50ps 100ps 150ps -150ps-100ps -50ps  Ops  50ps 100ps 150ps -150ps-100ps -50ps  Ops  50ps 100ps 150ps

INEQO = 1, INEQ1 = 0, 0_AMP = 0, Vjy = 500mVp.p, INEQO = 0, INEQ1 =1, 0_AMP =0, Vjy = 500mVp.p, INEQO =0, INEQ1 = 0, 0_AMP = 0, Vi = 500mVp.p,

WITH 6in. STRIPLINE OEQO = OEQ1 =0 WITH 19in. STRIPLINE OEQO = OEQ1 =0 WITH 19IN. STRIPLINE OEQO = OEQ1 =0

600 : 600 : 600
< 400 T oz = = a0
E E E
g 8 200 g an
o o o
= 0 Z 0 = 0
= = =
2 -200 2 -200 £ -200
o o o
& -400 & -400 & -400

=2
o
IS
D
S
S
'
2]
=3
S

-150ps-100ps -50ps  Ops  50ps 100ps 150ps -150ps-100ps -50ps  Ops  50ps 100ps 150ps -150ps-100ps -50ps  Ops  50ps 100ps 150ps
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BT (EHF1E(5)

(Vce = +3.3V and Ta = +25°C, unless otherwise noted. All eye diagrams measured using K28.5 pattern.)

INEQO = INEQ1 = 0, 0_AMP =1, Vjy = 200mVp.p, INEQO = INEQ1 = 0, 0_AMP = 0, Viy = 200mVp.p, INEQO = INEQ1 = 0, 0_AMP = 0, Viy = 200mVp.p,
0EQO =1, OEQ1 = 0, OUTPUT AFTER 6IN. STRIPLINE OEQO = 0, OEQ1 = 1, OUTPUT AFTER 19IN. STRIPLINE OEQO = 0, OEQ1 = 0, OUTPUT AFTER 19IN. STRIPLINE

400 ; 250 é 500 é
E%VJ 200 E%T 100 (::; 200
5 100 5 50 5 100
%108 % ,53 émg
= o0 = -100 = 200
& & -150 & -300
-300 -200 -400
-400 -250 -500
-150ps-100ps -50ps  Ops  50ps 100ps 150ps -150ps-100ps -50ps  Ops  50ps 100ps 150ps -150ps-100ps -50ps  Ops  50ps 100ps 150ps
51 i B
El): E4 Ih&e
RN vee FL G A . R A LFFIO.0L nF IR A4 Voo 3 B OND, 13 AT REARIE B8 F AR
2,5,8,10,13,
16, 23, 26, 29, GND .
31, 34,37
3 INOP [ A% A0
4 INON SO,
6 IN1P [l AR%I AL
7 INTN SABHIAL.
11 IN2P [l A A2
12 IN2N SAHEA2
14 IN3P [ AR A3
15 IN3N SRS
18 INEQ1 A\ HIMSB . INEQI7E N ARl I 60k (S AUE)HLFH N, 2032,
19 INEQO WA HILSB. INEQOTE P &l i 60kQ (MEIE) I NHL, & &2,
20 OEQ1 i b A N HIMSB . OEQLAE P #Bil i 60k (MURIE) R FHr, 2 0L33.
21 OEQO iyt AN HILSB. OEQOTE P #fil 1t 60kQ (MLAU(E )P Fhr, £33,
24 OUT3N B4 3.
25 OuT3P BRI
27 OUT2N SORHA 2.
28 OouT2P AR 2.
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5|l BE(4E)
SIH A AL
32 OUT1IN KA.
33 OUT1P BRI
35 OUTON KRGO,
36 OUTOP (A A% HH 0.
39 EN fHREHIA . KFENIKSh ZACH-F, S AR BENIRh 2 & F, A IER T/ERK. ENFER
HE 3 60k (ML I {E ) FLFH N L .
RS RX_DETIR ) 2 & H -, skl 1E# TAERESNT, B RX_DETHR ) 24K
40 RXDET | g, RX_DET/EPI #5@ 60kQ (T ()L 4.
41 O_AMP I B B A . O_AMPYE P BBl 13 60kQ (BT (E) FRBH L.
42 P_SAV AT A . P_SAVIENFE T 60kQ (MLEIE) B FHL, & WEK6.
— EP BRE . WFEBZGND, HEPER S K2 ISGER, EPRREAMERSES.
IhEEHEE
RX_DET
EN P_SAV 0_AMP
N AXIV \4 Y Y
IMIAX4950 GLOBAL <
INEQO POWERSAVE | REGENVER DETECT
NEQT /I( MANAGER [
Yy \/
IN_P > o« \ = ® QuT_P
IN_N > § /4 § OUT_N
A
OUTPUT r A
ENABLE
RHi <
Y
ELECTRICAL IDLE
DETECTOR
0EQO
0EQ1
MAXI/MN 7
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A 4GB HI N\ B 17

MAXA4950 B4 ] i AT T aE, 18 1% & 45 i i
INEQIFIINEQO ] #2£4t0dB. 3.5dB & 6dB 1) EisitE FH(.322).
A4S H L ME

MAX4950 54 T gmfe gt 25 M E DhRE, 3 15 & 4 71
IOEQIHIOEQO AT 424t0dB. 3.5dBak 6dB [ 2= E (. 323).

=2l gl
MAX4950 &4~ ¥ BA Yo I BE . #ids Lrmk, an
RENCHEHF, WS ShE R MTIRE . 2AEN g & I,

WA RX_DET it A B _ETHG S sl M Zh aE . A il
WAEF, TICENA T A ZEIRE, fOF R
FERFILRE IR 25 kA ik . 7R3l T AG T B A eI R
T R BRI . R — Nl E B AN T A REE
Wl 5, U HEE A ) RS IR PR D 3. AR
HelSCR I A £ R, (ol AE I i AT S PRSI

E X TS LIFRYREIT, fEFFRHENf % 53, DLk
LR T

R
MAX4950 BA 2= Rkl DI 6E,
ANFREMAX4950 k2 2 73 AT 2 VrxapLe-taresg A T
MAX4950 4425 -4t s 42200 i A M55 5 T VX IDLE-THRESH
B, MAX4950% 1 Jo i I35 ST sh . 25 R AT
A TR RS — S ER.

&R IIEE
MAXA950 BA A, n FERE S IR . A

N, SCPAEE 1. 3 8 2 R0 3 A9 725 PR G IR H dSe G )
B, FTAEERIE RS THIEO. ST AEE RS T

1. W EIRTIRR

O_AMP | DIFFERENTIAL OUTPUT VOLTAGE (mVp.p)
0 1000 (typ)
1 750 (typ)

®2. WANBE

LA BT5 L4 e e X 50 8 i

INEQ1 INEQO INPUT EQUALIZATION (dB)
0 0 0 at 5.0GT/s
0 1 3.5 (typ) at 5.0GT/s
1 X 6 (typ) at 5.0GT/s
X = Ex.
x3. WHEME
OEQ1 OEQO OUTPUT DEEMPHASIS RATIO (dB)
0 0 0 at5.0GT/s
0 1 3.5 (typ) at 5.0GT/s
1 X 6 (typ) at 5.0GT/s
X = k.

R4, WA N ThEE

RX_DET EN DESCRIPTION

X 0 Receiver Detection Inactive

0 1 Receiver Detection Inactive
Rising 1 Initiate Receiver Detection
Edge

’ ’ Following a Rising Edge, Indefinite

Retry Until Receiver Detected
X = E*.

fEl, X —INREnT AR IIRE. WM TIEA T, g
T T LA ST 1 25 R AR ORI T RE . K P_SAVIRZh £ &
FLF T A E S W P_SAVIRZh B ALHEE, #44abT
TR ARFE IR TAER, AT I FIMAX4950
M REALEE Hl A (EN), BE— B BRTIRE . K ENIK ) 24K
B, #RPER A RERLRE L K ENGR 3 2 /) H 5 U £6f i
B, FSPIR AT ARSI T R A
TR SR S5k i f) ST Ty FE 25
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K5 HREBENFHEING

P2 7 9 195 MAXA9S0 Fy S RURY Y, S48 7 4 22 3 7
Er b, WMLV E R AR S, DLSCBLR AR RE
VR U T g, G R 2 3 2 g AR A i SRR Ok
H i AR R AR S . R (R A /N 2 8 s
ity TxEo R MR R R AR5 S, IR H A R R
FHOIHE(E N E) -

il

R AR A R RBETE & 2 8 I MAXA9S0 R PERE . R TR
TR R B, B B AR [ B O R R
K HIBL G = FE R M ek . W UE 2SR A% 10 B 1% ] RE S0l
Vel &, VeclhZEZBYIRZ . HERRRERIN &£ 5]
BOEAEARFEERZ, DI

QUIESCENT POWER | QUIESCENT POWER | QUIESCENT POWER | QUIESCENT POWER
EN | P_SAV | O_AMP | SUPPLY CURRENT SUPPLY CURRENT DISSIPATION DISSIPATION
(typ) (mA) (max) (mA) (3.3V, typ) (mW) (3.6V, max) (mW)

0 0 0 100 125 330 450

0 0 1 80 100 264 360

0 1 0 100 125 330 450

0 1 1 80 100 264 360

1 0 0 262 328 865 1181

1 0 1 242 303 799 1091

1 1 0 214 268 706 965

1 1 1 194 243 640 875

i AEE IR FE

WARR AN A25 B . TQFN 241 At T — SR PAPHEGHE ,
RICHIH . MAXA950 F H 0 25 00 000 422 1) F B A 1) 30 )2
PRI AR, ARBIRENELEFER, S % Maxim
W %10 HFAN-08.1: Thermal Considerations of QFN and
Other Exposed-Paddle Packages.

BB LRI
BE: FOBHBATMTSY, BHATHHTHETLE
SHEUK AR
HE 2 AT 20 FEIE 24 ML L . IR 52 2 T,
FEAHEGND, SRJG HEVee, 5 BURTE (S B8 LA HUA I A
BN T

-+ =
/A #{El%
PROCESS: BiCMOS
MAIN BOARD REMOTE BOARD
MIDPLANE
> 5
Tx 3 4 DIFFERENTIAL PAIRS Rx
> 2
PCle PCle
- =
Rx § 4 DIFFERENTIAL PAIRS Tx
< 3
CONNECTORS
2. TR R
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