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ABSOLUTE MAXIMUM RATINGS

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.

Supply Voltage, VCC to GND.................................-0.5V to +6.0V
Continuous Output Current (OUT+, OUT-) .......-25mA to +25mA
Input Voltage (IN+, IN-) ..............................-0.5V to (VCC + 0.5V)
Operating Ambient Temperature Range 

(UBL, UTB)......................................................... 0°C to +85°C

Operating Ambient Temperature Range (ITT).....-20°C to +85°C
Storage Ambient Temperature Range...............-55°C to +150°C
Continuous Power Dissipation (TA = +70°C)

6-Pin TDFN (derate 24.4mW above +70°C)..................1.95W

ELECTRICAL CHARACTERISTICS
(Typical values measured at VCC = 1.8V and TA= +25°C. Specifications guaranteed over specified operating conditions.) 
(See Operating Conditions table.)

PARAMETER CONDITIONS MIN TYP MAX UNITS

Supply Current    35 55 mA 

Input Swing (IN) 
Measured differentially at data source before 
encountering loss (Point A in Figure 1) (Note 1) 

400  1600 mVP-P

Input Common-Mode Voltage Range (Note 1) 
VCC  -

(INMAX/4) 
VCC  -

(INMIN/4) 
V

Input Return Loss 100MHz to 3.2GHz, power off  15  dB 

Differential Input Resistance IN+ and IN- 85 100 115 

Output Swing 
Measured differentially at OUT+ and OUT- with 50
±1% load at each side 

450  800 mVP-P

Output Resistance OUT+ or OUT- 42 50 58 

Output Return Loss 100MHz to 3.2GHz, IN+ = high  14  dB 

Output Transition Time (tr, tf) 20% to 80% (Note 2) 30 40 55 ps 

2.5Gbps, 3.2Gbps, 5.0Gbps; 0in to 30in FR-4 
400mVP-P  IN  1600mVP-P

 0.10 0.15 

2.5Gbps, 3.2Gbps; 40in FR-4 
400mVP-P  IN  1600mVP-P

 0.15 0.20 

6.25Gbps; 0in to 30in FR-4 
600mVP-P  IN  1600mVP-P

 0.15 0.25 

Residual Deterministic Jitter 
(Notes 1, 3, 4) 

6.25Gbps; 0in to 30in FR-4 
IN = 400mVP-P

 0.20 0.30 

UI

Output Random Jitter (Notes 1, 2)  0.75 1.0 psRMS

Low-Frequency Cutoff Frequency   50  kHz 

Latency   200  ps 

Maximum Bit Rate (Note 1) 6.25 6.4  Gbps 

Minimum Bit Rate (Note 1)  1.0 2.5 Gbps 

Note 1: Guaranteed by design and characterization.
Note 2: Using input pattern 0000011111 at 6.25Gbps.
Note 3: Difference in deterministic jitter between data source and equalizer output, evaluated at 2.5Gbps, 3.2Gbps, 5Gbps, and 

6.25Gbps. Pattern used: PRBS (27), ninety-six 0s, 1, 0, 1, 0, PRBS (27), ninety-six 1s, 0, 1, 0, 1.
Note 4: Signal is applied differentially at input to a 6-mil wide, loosely coupled stripline. Deterministic jitter at the output of the 

transmission line is from media-induced loss, not from clock source modulation (see Figure 1).
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PARAMETER CONDITIONS MIN TYP MAX UNITS

Supply Voltage (VCC) 1.71 1.8 1.89 V

Operating Ambient Temperature (UBL, UTT) 0 25 85 °C

10Hz ≤ f < 100Hz 100

100Hz ≤ f < 1MHz 40Supply Noise Tolerance

1MHz ≤ f ≤ 1GHz 10

mVP-P

Bit Rate NRZ data 2.50 6.25 Gbps

Operating Ambient Temperature (ITT) -20 25 85 °C

___________________________________________________________________
(VCC = +1.8V, TA = +25°C, unless otherwise noted. Measurements done at 6.25Gbps, 500mVP-P at the source with a test pattern:
PRBS (27), ninety-six 0s, 1, 0, 1, 0, PRBS (27), ninety-six 1s, 0, 1, 0, 1. Deterministic jitter of the MAX3785 and the board was mea-
sured using Tektronix’s FrameScan™. Deterministic jitter of the system was subtracted from the measured value. Eye diagrams were
acquired by FrameScan, which includes system jitter but eliminates random jitter.)

EYE DIAGRAM OF EQUALIZED
SIGNAL AFTER 30in OF FR-4

MAX3785 toc03

30ps/div

70mV/div

210 - 1 PRBS, 6.25Gbps, 
WITHOUT RANDOM JITTER, 
INCLUDING 13ps SYSTEM JITTER

EYE DIAGRAM OF EQUALIZED
SIGNAL AFTER 30in OF FR-4

MAX3785 toc02

30ps/div

70mV/div

TEST PATTERN, 6.25Gbps, 
WITHOUT RANDOM JITTER, 
INCLUDING 13ps SYSTEM JITTER

EYE DIAGRAM OF UNEQUALIZED
SIGNAL AFTER 30in OF FR-4

MAX3785 toc01

30ps/div

70mV/div

TEST PATTERN, 6.25Gbps, 
WITHOUT RANDOM JITTER, 
INCLUDING 13ps SYSTEM JITTER

1. 

SIGNAL SOURCE

MAX3785
IN OUT

PC BOARD

3in ≤ L ≤ 30in

<1.0pF SMA
CONNECTOR

<1.0pF SMA
CONNECTOR

FR-4
4.0 < εr < 4.4
tanδ = 0.022

A B C

FrameScan Tektronix
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DETERMINISTIC JITTER vs. SIGNAL LEVEL
(TEST PATTERN, 30in OF FR-4 BOARD)
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DETERMINISTIC JITTER
vs. BOARD LENGTH (FR-4)

(INPUT LEVEL OF 500mVP-P, TEST PATTERN)
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EQUALIZER OPERATING CURRENT
vs. TEMPERATURE
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______________________________________________________________ ( )
(VCC = +1.8V, TA = +25°C, unless otherwise noted. Measurements done at 6.25Gbps, 500mVP-P at the source with a test pattern:
PRBS (27), ninety-six 0s, 1, 0, 1, 0, PRBS (27), ninety-six 1s, 0, 1, 0, 1. Deterministic jitter of the MAX3785 and the board was measured
using Tektronix’s FrameScan. Deterministic jitter of the system was subtracted from the measured value. Eye diagrams were acquired
by FrameScan, which includes system jitter but eliminates random jitter.)

EYE DIAGRAM OF EQUALIZED
SIGNAL AFTER 30in OF FR-4

MAX3785 toc06

50ps/div

70mV/div

CRPAT, 3.125Gbps, 
WITHOUT RANDOM JITTER, 
INCLUDING 13ps SYSTEM JITTER

EYE DIAGRAM OF EQUALIZED
SIGNAL AFTER 30in OF FR-4

MAX3785 toc05

50ps/div

70mV/div

TEST PATTERN, 3.125Gbps, 
WITHOUT RANDOM JITTER, 
INCLUDING 13ps SYSTEM JITTER

EYE DIAGRAM OF UNEQUALIZED
SIGNAL AFTER 30in OF FR-4

MAX3785 toc04

50ps/div

70mV/div

TEST PATTERN, 3.125Gbps, 
WITHOUT RANDOM JITTER, 
INCLUDING 13ps SYSTEM JITTER
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EQUALIZER INPUT RETURN GAIN (SDD22)
(INPUT SIGNAL LEVEL = -40dBm, IN+ HIGH)
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EQUALIZER INPUT RETURN GAIN (SDD11)
(INPUT SIGNAL LEVEL = -40dBm, POWER OFF)
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DETERMINISTIC JITTER vs. DATA RATE
FOR 30in OF FR-4 BOARD

(INPUT LEVEL OF 500mVP-P)
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DETERMINISTIC JITTER vs. DATA RATE
FOR 20in OF FR-4 BOARD

(INPUT LEVEL OF 500mVP-P)
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DETERMINISTIC JITTER vs. DATA RATE
FOR 10in OF FR-4 BOARD

(INPUT LEVEL OF 500mVP-P)
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______________________________________________________________ ( )
(VCC = +1.8V, TA = +25°C, unless otherwise noted. Measurements done at 6.25Gbps, 500mVP-P at the source with a test pattern:
PRBS (27), ninety-six 0s, 1, 0, 1, 0, PRBS (27), ninety-six 1s, 0, 1, 0, 1. Deterministic jitter of the MAX3785 and the board was measured
using Tektronix’s FrameScan. Deterministic jitter of the system was subtracted from the measured value. Eye diagrams were acquired
by FrameScan, which includes system jitter but eliminates random jitter.)
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C3 OUT+

________________________________________________________ MAX3785UBL

_________________________________________________________ MAX3785UTT

2. MAX3785

EQUALIZER

OFFSET
ADJUST

LIMITER
OUTPUT
BUFFER

MAX3785

OUT+

OUT-

IN+

IN-

CML

CML
CML

CML

(CML)

(CML)
(CML)

(CML)

http://www.maxim-ic.com.cn


M
A

X
3785

6.25Gbps 1.8V PCB

_______________________________________________________________________________________ 7

3. 

VCC

OFFSET
CORRECTION

IN+

IN-

ESD
STRUCTURES

50Ω 50Ω

28Ω

37Ω 37Ω

37Ω 37Ω

4. CML

ESD
STRUCTURES

50Ω 50Ω

VCC

OUT+

OUT-

www.maxim-ic.com.cn/packages

6 UCSP B9-3 21-0093

6 WLP W91B1+2 21-0067

6 TDFN T633-2 21-0137

http://www.maxim-ic.com.cn/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0093.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0067.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0137.PDF
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