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MAX4950ACTX+T 0°C to +70°C 36 TQFN-EP* 

+
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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(VCC = +3.0V to +3.6V, CCL = 75nF coupling capacitor on each output, RL = 50Ω 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)

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.

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.

(Voltages referenced to GND.)
VCC........................................................................-0.3V to +4.0V
All Other Pins (Note 1)................................-0.3V to (VCC + 0.3V)
Continuous Current IN_P, IN_M, OUT_P, OUT_M............±30mA
Peak Current IN_P, IN_M, OUT_P, OUT_M

(pulsed for 1μs, 1% duty cycle)..................................±100mA
Continuous Power Dissipation (TA = +70°C)

36-Pin TQFN (derate 35.7mW/°C above +70°C) .......2857mW

Junction-to-Case Thermal Resistance (θJC) (Note 2)
36-Pin TQFN...................................................................1°C/W

Junction-to-Ambient Thermal Resistance (θJA) (Note 2)
36-Pin TQFN.................................................................28°C/W

Operating Temperature Range...............................0°C to +70°C
Junction Temperature Range ............................-40°C to +150°C
Storage Temperature Range .............................-65°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

DC PERFORMANCE 

Power-Supply Range VCC  3.0  3.6 V 

Supply Current ICC
EN = VCC, VO_AMPA = VGND,
VO_AMPB = VGND (Note 4) 

 130 165 mA 

Differential Input Impedance ZRX-DIFF-DC DC 80 100 120 

Differential Output Impedance ZTX-DIFF-DC DC 80 100 120 

Common-Mode Resistance to 
GND 

ZRX-HIGH-
IMP-DC-POS

VIN_P = VIN_M = 0 to +200mV, input 
terminations not powered 

50   k

Common-Mode Resistance to 
GND 

ZRX-HIGH-
IMP-DC-NEG

VIN_P = VIN_M = -150mV to 0, input 
terminations not powered 

1   k

Common-Mode Resistance to 
GND, Input Terminations Powered 

ZRX-DC  40 50 60 

Output Short-Circuit Current ITX-SHORT Single-ended   90 mA 

Common-Mode Delta Between 
Active and Idle States 

VTX-CM-DC-

ACTIVE-
IDLE-DELTA

VO_AMP_  = VGND   100 mV 

DC Output Offset During Active 
State 

VTX-CM-DC-

LINE-DELTA
|VOUT_P - VOUT_M|   25 mV 

DC Output Offset During 
Electrical Idle 

VTX-IDLE-

DIFF-DC 
|VOUT_P - VOUT_M|   10 mV 

AC PERFORMANCE 

f = 0.05GHz to 1.25GHz 10   Differential Input Return Loss 
(Note 5) 

RLRX-DIFF 
f = 1.25GHz to 2.5GHz 8   

dB 

Common-Mode Input Return Loss 
(Note 5) 

RLRX-CM f = 0.05GHz to 2.5GHz 6   dB 

http://www.maxim-ic.com.cn/thermal-tutorial
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

f = 0.05GHz to 1.25GHz 10   Differential Output Return Loss 
(Note 5) 

RLTX-DIFF
f = 1.25GHz to 2.5GHz 8   

dB 

Common-Mode Output Return 
Loss (Note 5) 

RLTX-CM f = 0.05GHz to 2.5GHz 6   dB 

Redriver-Operation Differential 
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 ABS|VOUT_P - VOUT_M|; O_AMP_ = GND 800 1000 1200 mVP-P

Low-Swing No-Deemphasis 
Differential Output Voltage 

VTX-DIFF-

PP-LOW
ABS|VOUT_P - VOUT_M|; O_AMP_ = VCC 600 750 900 mVP-P

Output Deemphasis Ratio, 0dB 
VTX-DE-

RATIO-0dB

f = 2.5GHz, ODE_1 = GND, ODE_0 = GND, 
Figure 1 (see Table 3) 

 0  dB 

Output Deemphasis Ratio, 
3.5dB 

VTX-DE-

RATIO-3.5dB

f = 2.5GHz, ODE_1 = GND, ODE_0 = VCC,
Figure 1 (see Table 3) 

 3.5  dB 

Output Deemphasis Ratio, 6dB 
VTX-DE-

RATIO-6dB

f = 2.5GHz, ODE_1 = VCC, ODE_0 = VCC or 
GND, Figure 1 (see Table 3) 

 6  dB 

Input Equalization, 0dB (Note 6) 
VRX-EQ-

0dB

f = 2.5GHz, INEQ_1 = GND, 
INEQ_0 = GND (see Table 2) 

 0  dB 

Input Equalization, 3.5dB  
(Note 6) 

VRX-EQ-

3.5dB

f = 2.5GHz, INEQ_1 = GND, INEQ_0 = VCC
(see Table 2) 

 3.5  dB 

Input Equalization, 6dB (Note 6) 
VRX-EQ-

6dB

f = 2.5GHz, INEQ_1 = VCC, INEQ_0 = VCC
or GND (see Table 2) 

 6  dB 

Output Common-Mode Voltage 
VTX-CM-AC-

PP

MAX(VOUT_P + VOUT_M)/2 - MIN(VOUT_P +
VOUT_M)/2 

  100 mVP-P

Propagation Delay (Note 5) TPD f = 2.5GHz 160 280 400 ps 

Rise/Fall Time 
TTX-RISE-

FALL 
(Note 7) 30   ps 

Rise/Fall Time Mismatch 
TTX-RF-

MIISMATCH
(Note 7)   20 ps 

Same-Pair Output Skew (Note 5) TSK f = 2.5GHz  10 15 ps 

Lane-to-Lane Output Skew  
(Note 5) 

TSKL f = 2.5GHz -50  +50 ps 

Deterministic Jitter (Note 5) TTX-DJ-DD 
K28.5± pattern, 5.0GT/s, AC coupled, RL = 
50 , effects of deemphasis deembedded 

  15 psP-P

Random Jitter TTX-RJ-DD DIO.2 pattern   1.4 psRMS 

Electrical Idle Entry Delay 
TTX-IDLE-

SET-TO-IDLE
From input to output  15  ns 

Electrical Idle Exit Delay 
TTX-IDLE-TO-

DIFF-DATA
From input to output  12  ns 

ELECTRICAL CHARACTERISTICS (continued)
(VCC = +3.0V to +3.6V, CCL = 75nF coupling capacitor on each output, RL = 50Ω 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)
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ELECTRICAL CHARACTERISTICS (continued)
(VCC = +3.0V to +3.6V, CCL = 75nF coupling capacitor on each output, RL = 50Ω 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 
VTX-IDLE-
THRESH

 65 95 120 mVP-P

Output Voltage During Electrical 
Idle (AC) 

VTX-IDLE-
DIFF-AC-P 

ABS|VOUT_P - VOUT_M|, f = 500MHz   25 mVP-P

Receiver Detect Pulse 
Amplitude (Note 5) 

VTX-RCV-
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 V 

Input Logic-Level High VIH  1.4   V 

Input Logic Hysteresis VHYST   130  mV 

Input Leakage Current IIN VCONTROL_LOGIC = +0.5V or +1.5V -50  +50 μA 

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 PCIe Generation I and Generation II 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.

VLOW_P-P

PE(dB) = 20[log(              )]VHIGH_P-P
VLOW_P-P

VHIGH_P-P
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(VCC = +3.3V, TA = +25°C, unless otherwise noted.)
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(VCC = +3.3V, TA = +25°C, unless otherwise noted.)
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INEQ_0 = 1, INEQ_1 = 0, O_AMP_ = 0, VIN = 500mVP-P,
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INEQ_0 = INEQ_1 = 0, O_AMP_ = 1, VIN = 200mVP-P,
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0ps 50ps 100ps 150ps-150ps-100ps -50ps

0

50

150
100

200
250

-250

-150
-200

-100
-50

EY
E 

DI
AG

RA
M

 V
OL

TA
GE

 (m
V)

MAX4950A toc11

INEQ_0 = INEQ_1 = 0, O_AMP_ = 0, VIN = 200mVP-P,
ODE_0 = 0, ODE_1 = 1, OUTPUT AFTER 19in STRIPLINE

0ps 50ps 100ps 150ps-150ps-100ps -50ps

0

100

300
200

400
500

-500

-300
-400

-200
-100

EY
E 

DI
AG

RA
M

 V
OL

TA
GE

 (m
V)

MAX4950A toc12

INEQ_0 = INEQ_1 = 0, O_AMP_ = 0, VIN = 200mVP-P,
ODE_0 = 0, ODE_1 = 0, OUTPUT AFTER 19in STRIPLINE



_______________________________________________________________________________________ 7
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MAX4950A
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O_AMPA/ 
O_AMPB

DIFFERENTIAL OUTPUT VOLTAGE 
(mVP-P)

0 1000 (typ) 

1 750 (typ) 

ODE_1 ODE_0
OUTPUT DEEMPHASIS RATIO 

(dB)

0 0 0 

0 1 3.5 (typ) 

1 X 6 (typ) 

RX_DET EN DESCRIPTION

X 0 Receiver detection inactive

0 1
Fol l ow i ng  a r i si ng  or  fal l i ng  ed g e,

i nd efi ni te r etr y unti l  r ecei ver  d etected 

Ri si ng  or 
Fal li ng  E dg e

1 Initiate receiver detection

1 1
Fol l ow i ng  a r i si ng  or  fal l i ng  ed g e,

i nd efi ni te r etr y unti l  r ecei ver  d etected 

INEQ_1 INEQ_0
INPUT EQUALIZATION 

(dB)

0 0 0 

0 1 3.5 (typ) 

1 X 6 (typ) 
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PROCESS: BiCMOS

EN O_AMPB O_AMPA
QUIESCENT POWER 
SUPPLY CURRENT 

(typ) (mA)

QUIESCENT POWER 
SUPPLY CURRENT 

(max) (mA)

QUIESCENT POWER 
DISSIPATION 

(3.3V, typ) (mW)

QUIESCENT POWER 
DISSIPATION 

(3.6V, max) (mW)

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 

PCIe

Tx

Rx

NORTHBRIDGE
PCIe X1

CONNECTOR0.5m TO 2m CABLE

M
AX
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