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MAX4950A

T2 PJVPCI ExpressA 514 Y/ KS514/Y

ABSOLUTE MAXIMUM RATINGS
(Voltages referenced to GND.)

Junction-to-Case Thermal Resistance (64c) (Note 2)

VG et -0.3V to +4.0V 36-Pin TQFN ... 1°C/W
All Other Pins (Note 1)........ccccoooiiiiiei, -0.3Vto (Ve + 0.3V) Junction-to-Ambient Thermal Resistance (6Ja) (Note 2)
Continuous Current IN_P, IN_M, OUT_P, OUT_M............ +30mA 36-Pin TQFN.....oooiiii 28°C/W

Peak Current IN_P, IN_M, OUT_P, OUT_M

(pulsed for 1us, 1% duty cycle)......ccoovenrinn,

Continuous Power Dissipation (Ta = +70°C)

36-Pin TQFN (derate 35.7mW/°C above +70°C)

.......... +100mA

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

....... 2857mW

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/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 = 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
DC PERFORMANCE
Power-Supply Range Vce 3.0 3.6 \
EN = Vce, Vo_AMPA = VGND,
Supply Current | ! 130 165 mA
PRy ce Vo_ampPB = VGND (Note 4)
Differential Input Impedance ZRx-DIFF-DC | DC 80 100 120 Q
Differential Output Impedance Z1x-DIFF-DC | DC 80 100 120 Q
Common-Mode Resistance to ZRX-HIGH- | VIN.P = VIN_m = 0 to +200mV, input
- = 50 kQ
GND IMP-DC-POS | terminations not powered
Common-Mode Resistance to ZRX-HIGH- | VIN.P = VIN_M = -150mV to O, input
- = 1 kQ
GND IMP-DC-NEG | terminations not powered
Common-Mode Resistance to
GND, Input Terminations Powered ZRX-DC 40 50 60 Q
Output Short-Circuit Current ITX-SHORT | Single-ended 90 mA
Common-Mode Delta Between VTx-cMoC- N _v 100 mv
Active and Idle States ACTIVE- O_AMP_ = VGND
IDLE-DELTA
DC Output Offset During Active | VTx-CM-DC- NoUT P - VouT Ml o5 Y
State LINE-DELTA - -
DC Output Offset During VTX-IDLE-
Electrical Idle pFFDC | VOUT-P - VouT M 10 mv
AC PERFORMANCE
Differential Input Return Loss f =0.05GHz to 1.25GHz 10
RLRX-DIFF dB
(Note 5) f=1.25GHz to 2.5GHz 8
Common-Mode Input Return Loss RLax.cM | = 0.05GHz to 2.5GHz 6 dB
(Note 5)
2 M1V
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52 PJVPCI Express4 54/ KS514/Y

ELECTRICAL CHARACTERISTICS (continued)

(Vce = +3.0V to +3.6V, CcL = 75nF coupling capacitor on each output, R = 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 Loss f = 0.06GHz to 1.25GHz 10
RLTX-DIFF aB
(Note 5) f=1.25GHz to 2.5GHz 8
Common-Mode Output Return N
Loss (Note 5) RLtx-cm |f = 0.05GHz to 2.5GHz 6 dB
Redriver-Operation Differential B
Input Signal Range VRX-DIFF-PP | f = 0.05GHz to 2.5GHz 120 1200 mVp-p
Full-Swing No-Deemphasis . _
Differential Output Voltage VTx-DIFF-PP | ABSIVouT P - Vout_Mml; O_AMP_ = GND 800 1000 1200 mVp-p
Low-Swing No-Deemphasis VTX-DIFF- ) _
Differential Output Voltage PP-LOW ABSIVouT_p - Vour_ml; O_AMP_ = Ve 600 750 900 mvp-p
Output Deemphasis Ratio, 0dB VTxDE- | f - 2.5GHz, ODE_1 = GND, ODE_0 = GND, 0 dB
RATIO-0dB | Figure 1 (see Table 3)
Output Deemphasis Ratio, Vix-De- |f=25GHz ODE_1 = GND, ODE_0 = Vcc, 35 dB
3.5dB RATIO-35dB | Figure 1 (see Table 3) :
) ) V1x-De- |f=25GHz ODE_1 = Vcc, ODE_O = Vg or
Output Deemphasis Ratio, 6dB RATIO-6dB | GND, Figure 1 (see Table 3) 6 dB
o VRX-EQ- |f=2.5GHz, INEQ_1 = GND,
Input Equalization, 0dB (Note 6) 0uB INEQ_0 = GND (see Table 2) 0 dB
Input Equalization, 3.5dB VRx-EQ- |f=2.5GHz, INEQ_1 = GND, INEQ_O = Vcc 35 dB
(Note 6) 3.5dB (see Table 2) '
L VRx-EQ- | f=2.5GHz, INEQ_1 = Vcc, INEQ_O = Vce
Input Equalization, 6dB (Note 6) o or GND (see Table 2) 6 dB
Output Common-Mode Voltage VTx-oM-AC- | MAX(VouT_p + VouT_wm)/2 - MIN(VouT_p + 100 mVp-p
PP Vout_m)/2
Propagation Delay (Note 5) TpD f=25GHz 160 280 400 ps
Rise/Fall Time TTIXRISE- | (Note 7) 30 ps
FALL
Rise/Fall Time Mismatch TTXRF- (Note 7) 20 ps
MIISMATCH
Same-Pair Output Skew (Note 5) TskK f=25GHz 10 15 ps
Lane-to-Lane Output Skew
(Note 5) TskL f=25GHz -50 +50 ps
o K28.5+ pattern, 5.0GT/s, AC coupled, RL =
Deterministic Jitter (Note 5) TTX-DJ-DD 50Q, effects of deemphasis deembedded = PSP-P
Random Jitter T1x-RJ-DD | DIO.2 pattern 1.4 PSRMS
Electrical Idle Entry Delay TTX-IDLE- From input to output 15 ns
SET-TO-IDLE
Electrical Idle Exit Delay TIXIDLETO- From input to output 12 ns
DIFF-DATA
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MAX4950A

T2 PJVPCI ExpressA 514 Y/ KS514/Y

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
Electrical Idle Detect Threshold | " 1XIDLE- 65 95 120 | mvpp
THRESH
Output Voltage During Electrical VTX-IDLE-
ABSIV -V [, f = 500MHz 25 mVp-
Idle (AC) DIFFAC.P OUT_P - VOUT_M pp
Receiver Detect Pulse VTX-RCV- ) - . .
Amplitude (Note 5) DETECT Voltage change in positive direction 600 mV
Receiver Detect Pulse Width 100 ns
Receiver Detect Retry Period 200 ns
CONTROL LOGIC (INEQ_1, INEQ_0, ODE_1, ODE_0, EN, RX_DET, O_AMP_)
Input Logic-Level Low ViL 0.6 Vv
Input Logic-Level High VIH 1.4 V
Input Logic Hysteresis VHYST 130 mV
Input Leakage Current N VCONTROL_LOGIC = +0.5V or +1.5V -50 +50 HA

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. Table 5 summarizes the predicted power
consumption.

Note 5: Guaranteed by design, unless otherwise noted.

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

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

YAL4IVIH

Viow_pPp  VHIGH_P-P

il

PE(dB) = 20 [Iog VhigH_p-p ]
Viow_p-p
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(Vce = +3.3V, Ta = +25°C, unless otherwise noted.)
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INEQ_O0 = INEQ_1=0,0_AMP_=0,
Vin = 200mVp-p, ODE_0 =0, ODE_1=0

MAX4950A toc01

-150ps-100ps -50ps  Ops  50ps 100ps 150ps

INEQ_O = INEQ_1=0, 0_AMP_=0,
Vin = 200mVp-p, ODE_0 =0, ODE_1 =1

MAX4950A toc03

-150ps-100ps -50ps  Ops  50ps 100ps 150ps

INEQ_O = INEQ_1 =0, 0_AMP_=1,
Vin = 200mVp-p, ODE_0=1, 0DE_1=0

MAX4950A tocO!

-150ps-100ps -50ps  Ops  50ps 100ps 150ps
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INEQ_0 = INEQ_1=0, 0_AMP_=0,
ViN = 200mVp-p, ODE_0=1, ODE_1=0

MAX4950A toc02

-150ps-100ps -50ps  Ops  50ps 100ps 150ps

INEQ_0 = INEQ_1 =0, 0_AMP_=1,
Vin = 200mVp.p, ODE_0=0, ODE_1=0

MAX4950A toc04

-150ps-100ps -50ps  Ops  50ps 100ps 150ps

INEQ_0 = INEQ_1 =0, 0_AMP_=1,
Vin = 200mVp.p, ODE_0 =0, 0DE_1=1

VIAX4950A tocO!

-150ps-100ps -50ps  Ops  50ps 100ps 150ps
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T2 PJVPCI ExpressA 514 Y/ KS514/Y

REBEEREGERES)

(Vce = +3.3V, Ta = +25°C, unless otherwise noted.)

INEQ_O =1, INEQ_1 =0, 0_AMP_ =0, Viy = 500mVp.p,
WITH 6in STRIPLINE ODE_0 = ODE_1=0
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52 PJVPCI Express4 54/ KS514/Y

i 55 BR
% F E4 HaE
1,4,6,9 19, N
0o o4 97 GND JgZ R
2 INAP JEREZATIA
3 INAM REEASIA
5 EN AX—TIANe RZVINAT—RIZTDITISENEO—IZBREN L TS0, BEDE— RIZT DI
ENZ/N\AIZBRE L T 20N ENLE. 50kQ (typ)DIEHIC K D TRERT LT I ENTINET,
7 ouUTBP JE&ERH B
OUTBM REnH B
10, 18, 28, 36 N.C. B, RECTHEREINTIVEEA.
11.17 29 35 Vee BIBAN. Veeld, TINAZADTEDRIIEL T, 1TwFE0.0TpFOI Y FUoHELFICAINT.
e GNDIZ/NA /X2 LTLIEE L,
i ODEBA HABDFT I T 7 Z#H#HMSB, ODEB1IE. 50kQ (typ)DIEHAICK D THRE TS ILT I
INTNET, RIZSHBLTLES L,
13 ODEBO HAOBDFT I 7 7 Z#H#HLSB, ODEBOIE. 50kQ (typ) DIEHIZ LD THRETIILT I
INTWET, RIZSBLTLEE0,
14 O_AMPB HABDIRIERIRA . O_AMPBIZ. 50kQ (typ) DIEFUCE D THEBCTIINT D EINTINE T,
15 INEQB1 ANBOEHIFEMSB, INEQB1IE. 50kQ (typ)DIEFAICE D THRET IV TSN TINET,
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- RX_DETId. 50kQ (typ) DIEFIC LD THE T INIIvEnTINET,
25 OUTAM RERH DA
26 OUTAP JERERHE A
20 ODEAD HAOADT I 77 2 HELSB, ODEAOIE. 50kQ (typ) DIEHICL D THRE T ILT T
INTWET, RIZSBLTLEE0,
31 ODEA1 HAOADT IV T 72 2HEHEMSB, ODEATIE. 50kQ (typ)DIEHMICK D THREBT S ILT I
INTWET, RIZSBLTLZE 0,
32 O_AMPA | BHADIRIEZEIR AN, O_AMPAIZ. 50kQ (typ) DIEFUC L D TRE TS ILI I ENTNET,
23 INEQAD ABDADZEALHIFEILSB, INEQAOLE. 50kQ (typ) DIEHFAIZE D THEBC IV T ENTINET,
K2ESBLTL 20,
ABADEHIEIMSB, INEQATIE. 50kQ (typ) DIEMICKI D THET IINI TV ENTNET,
34 INEQAT | somsmLT< R a0,
ep ITORAR=ZR/NY R, RETCGNDIZIEHRINTINVET, BAREOHMMEEEED-DIC.
- WIS RTL—UICEPAEEHE L TL S0\, EPIIBSHAEHRATIIH Y T A.

MAXIN

VOS6PXVIN



MAX4950A

52 PJVPCI Express14 54 Y%/ KS514/Y

EN RX_DET  O_AMP_
NAXIVI
MAX49504 GLOBAL Y Y
POWER SAVE
INEQ_O RECEIVER DETECT |
INEQ_1 $ MANAGER ~
Y A
IN_P > SN OUT_P
EQUALIZER
IN_M ® > A oUT_M
EQUALIZER LY
R <
\
ELECTRICAL IDLE
DETECTOR
ODE_O ODE_1
2. &FvRIOTOAVITAT IS
8 WA




F1 P JVPCI ExpressA 514 Y/ KS514/Y
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O_AMPB (mVp.p)
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INPUT EQUALIZATION
INEQ_1 INEQ_O (dB)
0 0 0
0 3.5 (typ)
1 X 6 (typ)
X=1ZFE

HREARLENTFIVIFPOR

MAX4950Al3. 2DD#IHEY NODE_1&KXU0ODE_O
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3?~)I/0)1’D?7F§H:'1?31’L5<‘:\ TTEG)?V??\)I/?E—XTBIEL
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ODE_1 ODE_0 OUTPUT DEE(I:;)HASIS RATIO
0 0 0
0 1 3.5 (typ)
1 X 6 (typ)
X ==

MAXIMN

FIVHADEBRH 7 A RIVEED A —TILENET
(FR4=zZR),
R4, Lo—/INRHEADikEE
RX_DET EN DESCRIPTION
X 0 Receiver detection inactive
0 1 Following a rising or falling edge,
indefinite retry until receiver detected
Rising or » . .
Faling Edge 1 Initiate receiver detection
1 1 Following a rising or falling edge,
indefinite retry until receiver detected
X=a=E
BIN7 A FILEH

MAX4950AIE. BN/ A XN HNTHEEI SN
BWNEDICTDIOHOICEBIN 1 MILDOBEKEEZ e A
TWET, MAX4950A13. ZEIA NNV TXIDLE-THRESH
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ZEASIES IV IX IDLE-THRESHZ EEIDIBE T,
MAX4950AIZHENE A VICLTESZBREL 9,
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MAX4950Al3. T/N\AR%&Z2 vy NI L TCERE
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®5. FHEFIVT 7 ROETHER

QUIESCENT POWER | QUIESCENT POWER | QUIESCENT POWER | QUIESCENT POWER
EN O_AMPB | O_AMPA | SUPPLY CURRENT | SUPPLY CURRENT DISSIPATION DISSIPATION
(typ) (mA) (max) (mA) (3.3V, typ) (mW) (3.6V, max) (mWw)
0 0 0 60 75 198 270
0 0 1 55 68 182 243
0 1 0 55 68 182 243
0 1 1 50 60 165 216
1 0 0 130 165 429 594
1 0 1 125 157 413 565
1 1 0 125 157 413 565
1 1 1 120 150 396 540
PTV—23ViEHk IHRR=ZX RNy RREDNYr—

TORR—=Z R/ RFEDI6ETQRFN/ Ny o — 2

123, IChODRAERET DIeOHICIERBIT/NE BRI

NORTHBRIDGE T Cemg Cx;OR R EER T DEENNEINTNET, BPBLUE

' S[BNCBIFRMEREZEED=HICIE. MAX4950AD IO X

. — 5> R—Z K5y KEEBERDSS> KT L— LA

| > \TTDREN DI EY, TURR—=Z R/ RFED/ Y

PCle T=UDFMICDNTIE, YEFE LD T =23y

.
-

e
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ICTDIEHRELREZRDBTCTETIDI L. it
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/— NTHFAN-08.1: Thermal Considerations of QFN
and Other Exposed-Paddle Packages| (EX)%=SH8
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