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PART TEMP RANGE
PIN-
PACKAGE

PKG CODE

MAX3983UGK 0°C to +85°C 68 QFN G6800-4 

MAX3983UGK+ 0°C to +85°C 68 QFN G6800-4 
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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(VCC = +3.0V to +3.6V, TA = 0°C to +85°C. Typical values are at VCC = +3.3V and TA = +25°C, unless otherwise noted.)

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..............................................-0.5V to +6.0V
Continuous CML Output Current at 

TX_OUT[1:4]±, RX_OUT[1:4]± ..........................……….±25mA
Voltage at TX_IN[1:4]±, RX_IN[1:4]±, RX_SD[1:4], 

TX_SD[1:4], RX_ENABLE, TX_ENABLE, RX_PE,
TX_PE[0:1], LOOPBACK, POR 
(with series resistor ≥4.7kΩ)...................-0.5V to (VCC + 0.5V)

Continuous Power Dissipation (TA = +85°C)
68-Pin QFN (derate 41.7mW/°C above +85°C)………….2.7W

Operating Junction Temperature Range (TJ) ....-55°C to +150°C
Storage Ambient Temperature Range (TS) .......-55°C to +150°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

RX_EN = VCC, TX_EN = 0V 360 430

RX_EN = 0V, TX_EN = VCC 365 430Supply Current

RX_EN = VCC, TX_EN = VCC 495 580

mA

OPERATING CONDITIONS

Supply Voltage VCC 3.0 3.3 3.6 V

Supply Noise Tolerance 1MHz ≤ f < 2GHz 40 mVP-P

Operating Ambient Temperature TA 0 25 85 °C

Bit Rate NRZ data (Note 1) 2.5 3.2 Gbps

CID Consecutive identical digits (bits) 10 Bits

STATUS OUTPUTS: RX_SD[1:4], TX_SD[1:4]

Signal detect asserted 0 25 μA

Signal detect unasserted VOL ≤ 0.4V with 4.7kΩ
pullup resistor

1.0 1.11 mASignal-Detect Open-Collector
Current Sink

VCC = 0V, pullup supply = 5.5V, external pullup
resistor ≥4.7kΩ

0 25 μA

Signal-Detect Response Time
Time from RX_IN[1:4] or TX_IN[1:4] dropping
below 85mVP-P or rising above 175mVP-P to
50% point of signal detect

0.35 μs

Signal-Detect Transition Time Rise time or fall time (10% to 90%) 200 ns

Power-On Reset Delay 1μF capacitor on POR to GND 6 ms

CONTROL INPUTS: RX_ENABLE, TX_ENABLE, RX_PE, TX_PE0, TX_PE1, LOOPBACK

Voltage, Logic High VIH 1.5 V

Voltage, Logic Low VIL 0.5 V

Current, Logic High IIH VIH = VCC -150 +150 μA

Current, Logic Low IIL VIL = 0V -150 +150 μA



M
A

X
3983

_______________________________________________________________________________________ 3

ELECTRICAL CHARACTERISTICS (continued)
(VCC = +3.0V to +3.6V, TA = 0°C to +85°C. Typical values are at VCC = +3.3V and TA = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

TX SECTION (CABLE DRIVER)

PC Board Input Swing
Measured differentially at the signal source
(Note 1)

800 1600 mVP-P

Input Resistance TX_IN[1:4]+ to TX_IN[1:4]-, differential 85 100 115 Ω
Input Return Loss 100MHz to 2GHz (Note 1) 10 17 dB

TX_ENABLE = high (Notes 1, 2) 1300 1500 1600
Output Swing

TX_ENABLE = low 30
mVP-P

Output Resistance
TX_OUT[1:4]+ or TX_OUT[1:4]- to VCC, single
ended

42 50 58 Ω

Output Return Loss 100MHz to 2GHz (Note 1) 10 13 dB

Output Transition Time tr, tf 20% to 80% (Notes 1, 3) 80 ps

Random Jitter (Notes 1, 3) 1.6 psRMS

TX_PE1 TX_PE0

0 0 3

0 1 6

1 0 9

Output Preemphasis See Figure 1

1 1 12

dB

Source to

TX_IN

TX_OUT to

Load
TX_PE1 TX_PE0

1m, 28AWG 0 0

5m, 28AWG 0 1

10m, 24AWG 1 0

Residual Output Deterministic
Jitter at 2.5Gbps (Notes 1, 4, 5) 6-mil FR4 ≤

20in

15m, 24AWG 1 1

0.10 0.15 UIP-P

Source to

TX_IN

TX_OUT to

Load
TX_PE1 TX_PE0

1m, 28AWG 0 0

5m, 28AWG 0 1

10m, 24AWG 1 0

Residual Output Deterministic
Jitter at 3.2Gbps (Notes 1, 4, 5) 6-mil FR4 ≤

20in

15m, 24AWG 1 1

0.15 0.20 UIP-P

Signal-Detect Assert Level TX_IN for TX_SD = high (Note 6) 800 mVP-P

Signal-Detect Off TX_IN for TX_SD = low (Note 6) 200 mVP-P

RX SECTION (CABLE RECEIVER)

Cable Input Swing
Measured differentially at the signal source
(Note 1)

1000 1600 mVP-P

Input Vertical Eye Opening
Measured differentially at the input of the
MAX3983 (Note 1)

175 1600 mVP-P

Input Resistance RX_IN[1:4]+ to RX_IN[1:4]-, differential 85 100 115 Ω
Input Return Loss 100MHz to 2GHz (Note 1) 10 18 dB
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ELECTRICAL CHARACTERISTICS (continued)
(VCC = +3.0V to +3.6V, TA = 0°C to +85°C. Typical values are at VCC = +3.3V and TA = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

RX_ENABLE = high (Notes 1, 7) 1100 1500
Output Swing

RX_ENABLE = low 30
mVP-P

Output Resistance
RX_OUT[1:4]+ or RX_OUT[1:4]- to VCC, single
ended

42 50 58 Ω

Output Return Loss 100MHz to 2GHz (Note 1) 10 15 dB

Output Transition Time tr, tf 20% to 80% (Notes 1, 8) 45 80 ps

Random Jitter (Notes 1, 8) 1.6 psRMS

RX_PE = low 3
Output Preemphasis

RX_PE = high 6
dB

Source to

RX_IN

RX_OUT to

Load
RX_PE

0in, 6-mil FR4 0
Residual Output Deterministic
Jitter at 2.5Gbps
(Notes 1, 5, 9, 10)

5m, 28AWG
IB Cable
Assembly
without
preemphasis 20in, 6-mil FR4 1

0.10 0.15 UIP-P

Source to

RX_IN

RX_OUT to

Load
RX_PE

0in, 6-mil FR4 0
Residual Output Deterministic
Jitter at 3.2Gbps
(Notes 1, 5, 9, 10)

5m, 28AWG
IB cable
assembly
without
preemphasis 20in, 6-mil FR4 1

0.15 0.20 UIP-P

Signal-Detect Assert Level RX_IN for RX_SD = high (Note 11) 175 mVP-P

Signal-Detect Off RX_IN for RX_SD = low (Note 11) 85 mVP-P

END-TO-END JITTER (TX AND RX COMBINED PERFORMANCE)

Source to

TX_IN

TX_OUT to

RX_IN

T
X

_
P

E
1

T
X

_
P

E
0

R
X

_
O

U
T
 t
o

 L
o

a
d

R
X

_
P

E

1m, 24AWG 0 0 0in 0

15m, 24AWG 1 1 20in 1

0.15 0.20Residual Output Deterministic
Jitter at 2.5Gbps

(Notes 1, 12, 13, 14)

6-mil FR4 ≤
20in 20m, 24AWG 1 1 20in 1 0.2 0.25

UIP-P



M
A

X
3983

_______________________________________________________________________________________ 5

ELECTRICAL CHARACTERISTICS (continued)
(VCC = +3.0V to +3.6V, TA = 0°C to +85°C. Typical values are at VCC = +3.3V and TA = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Source to

TX_IN

T
X

_
O

U
T

 t
o

 R
X

_
IN

T
X

_
P

E
1

T
X

_
P

E
0

R
X

_
O

U
T

 t
o

 L
o

a
d

R
X

_
P

E

1m, 24AWG 0 0 5in 0

15m, 24AWG 1 1 20in 1

0.20 0.25Residual Output Deterministic
Jitter at 3.2Gbps
(Notes 1, 12, 13, 14)

6-mil FR4 ≤
20 in

20m, 24AWG 1 1 20in 1 0.25 0.3

UIP-P

Note 1: Guaranteed by design and characterization.
Note 2: Measured with 2in of FR4 through InfiniBand connector with TX_PE1 = TX_PE0 =1.
Note 3: Measured at the chip using 0000011111 or equivalent pattern. TX_PE1 = TX_PE0 = 0 for minimum preemphasis.
Note 4: All channels under test are not transmitting during test. Channel tested with XAUI CJPAT, as well as this pattern: 19 zeros,

1, 10 zeros, 1010101010 (D21.5 character), 1100000101 (K28.5+ character), 19 ones, 0, 10 ones, 0101010101 (D10.2
character), 0011111010 (K28.5- character).

Note 5: Cables are unequalized, Amphenol Spectra-Strip 24AWG and 28AWG or equivalent equipped with Fujitsu “MicroGiga”
connector or equivalent. All other channels are quiet. Residual deterministic jitter is the difference between the source jit-
ter and the output jitter at the load. The deterministic jitter (DJ) at the output of the transmission line must be from media-
induced loss and not from clock-source modulation. Depending upon the system environment, better results can be
achieved by selecting different preemphasis levels.

Note 6: Tested with a 1GHz sine wave applied at TX_IN under test with less than 5in of FR4.
Note 7: Measured with 3in of FR4 with RX_PE = 1.
Note 8: Measured at the chip using 0000011111 or equivalent pattern. RX_PE = low (minimum). Signal source is 1VP-P with 5m,

28AWG InfiniBand cable.
Note 9: All other receive channels are quiet. TX_ENABLE = 0. Channel tested with XAUI CJPAT as well as this pattern: 19 zeros, 

1, 10 zeros, 1010101010 (D21.5 character), 1100000101 (K28.5+ character), 19 ones, 0, 10 ones, 0101010101 (D10.2
character), 0011111010 (K28.5- character).

Note 10: FR4 board material: 6-mil-wide, 100Ω, edge-coupled stripline (tanδ = 0.022, 4.0 < εR < 4.4).
Note 11: Tested with a 1GHz sine wave applied at RX_IN under test with less than 5in of FR4.
Note 12: Channel tested with XAUI CJPAT as well as this pattern: 19 zeros, 1, 10 zeros, 1010101010 (D21.5 character), 1100000101

(K28.5+ character), 19 ones, 0, 10 ones, 0101010101 (D10.2 character), 0011111010 (K28.5- character).
Note 13: Cables are unequalized, Amphenol Spectra-Strip 24AWG or equivalent equipped with Fujitsu “MicroGiga” connector or

equivalent. Residual deterministic jitter is the difference between the source jitter at point A and the load jitter at point B in
Figure 2. The deterministic jitter (DJ) at the output of the transmission line must be from media-induced loss and not from
clock-source modulation. Depending upon the system environment, better results can be achieved by selecting different
preemphasis levels.

Note 14: Valid with pattern generator deterministic jitter as high as 0.17UIP-P.
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PE = 12dB PE = 3dB

VEYE = 0.375VP-P VEYE = 1.06VP-P
DIFFERENTIAL

OUTPUT = 1.5VP-P

1. dB TX

MAX3983

MAX3983

SIGNAL
SOURCE

1in ≤ L ≤ 20in

6 mils

1in ≤ L ≤ 3in

PC BOARD (FR4)
A

B

OSCILLOSCOPE OR
ERROR DETECTOR

SMA CONNECTORS
FUJITSU

MICROGIGA
CONNECTORS

InfiniBand CABLE
ASSEMBLY

RX_OUT RX_IN

6 mils

6 mils

6 milsTX_IN TX_OUT

1in ≤ L ≤ 20in 1in ≤ L ≤ 3in

END-TO-END TESTING

FR4
4.0 ≤ εR ≤ 4.4
tanδ = 0.022

2. - A B
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_________________________________________________________________
(VCC = +3.3V, TA = +25°C, unless otherwise noted.)

TRANSIENT REPSONSE
MAX3983 toc01

VOUT

A = 3dB, TX_PE = 00
B = 6dB, TX_PE = 01

C = 9dB, TX_PE = 10
D = 12dB, TX_PE = 11

A

B
C
D

A
B
C
D

3.125Gbps
K28.7 PATTERN
MEASURED DIRECTLY AT PART

VERTICAL EYE OPENING 
vs. CABLE LENGTH

M
AX

39
83

 to
c0

2
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V P

-P
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TX_PE[1,0] = 00

TX_PE[1,0] = 01

TX_PE[1,0] = 10

TX_PE[1,0] = 11

2.5Gbps XAUI CJPAT
24AWG CABLE

CABLE LENGTH (m)

DJ
 (p

s)
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0
0 20

END-TO-END DETERMINISTIC JITTER
vs. CABLE LENGTH

M
AX

39
83

 to
c0

3

2.5Gbps XAUI CJPAT
ALL CHANNELS TRANSMITTING
10in FR4 AT TX_IN
10in FR4 AT RX_OUT
SOURCE DJ = 23ps

A, B

C

E

D

A

B

D

C

A = 24AWG, TX_PE[1,0] = 00
B = 24AWG, TX_PE[1,0] = 01
C = 24AWG, TX_PE[1,0] = 10

D = 24AWG, TX_PE[1,0] = 11
E = 28AWG, TX_PE[1,0] = 11

10m 24AWG UNEQUALIZED CABLE
ASSEMBLY OUTPUT WITHOUT MAX3983

MAX3983 toc04

1500mVP-P
AT TRANSMITTER

3.125Gbps
XAUI CJPAT
CABLE ONLY

60ps/div

10m 24AWG UNEQUALIZED CABLE ASSEMBLY
OUTPUT WITH MAX3983 PREEMPHASIS

MAX3983 toc05

3.125Gbps
XAUI CJPAT

PREEMPHASIS,
TX_PE[1, 0] = 10

320mVP-P

60ps/div

TX_IN INPUT RETURN LOSS
vs. FREQUENCY

M
AX

39
83
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6

FREQUENCY (GHz)

DI
FF

ER
EN

TI
AL

 S
11

 (d
B)

3.63.22.4 2.80.8 1.2 1.6 2.00.4

-45

-40

-35

-30

-25

-20

-15

-10

-5

0

-50
0 4.0
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ATN-4112A S-PARAMETER TEST SET
DE-EMBEDDING SMA CONNECTOR,
COUPLING CAPACITOR, AND 3in TRACE
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______________________________________________________________________________________ ( )
(VCC = +3.3V, TA = +25°C, unless otherwise noted.)

RX_OUT OUTPUT RETURN LOSS
vs. FREQUENCY

M
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39
83
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1, 2, 16, 17
TX_SD1 
TX_SD4

3, 15 VCC1

4, 7, 10, 13
TX_IN1- 
TX_IN4-

5, 8, 11, 14
TX_IN1+ 
TX_IN4+

6, 9, 12, 40,
43, 46

GND

18 TX_ENABLE

19 N.C.

20, 23, 26,
29, 32

VCC2

21, 24, 27,
30

TX_OUT1+ 
TX_OUT4+

22, 25, 28,
31

TX_OUT1- 
TX_OUT4-

33 TX_PE0

34 TX_PE1

35, 36, 50,
51

RX_SD4 
RX_SD1

37, 49 VCC3

38, 41, 44,
47

RX_IN4- 
RX_IN1-

39, 42, 45,
48

RX_IN4+ 
RX_IN1+

52 RX_ENABLE

53 POR

54, 57, 60,
63, 66

VCC4

PCB TTL TTL VCC
4.7kΩ 10kΩ

TX +3.3V

PCB CML 100Ω TX_IN+

PCB CML 100Ω TX_IN-

40kΩ LVTTL
TX_OUT[1:4] LVTTL 30mVP-P

TX +3.3V

CML 50Ω VCC2

CML 50Ω VCC2

40kΩ LVTTL 2

40kΩ LVTTL 2

CML 100Ω RX_IN+

CML 100Ω RX_IN-

PCB 40kΩ LVTTL PCB
RX_OUT[1:4] 30mVP-P

0.1μF ≤ CPOR ≤ 10μF

RX +3.3V

TTL TTL VCC
4.7kΩ 10kΩ

RX +3.3V
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_________________________________________________________________ ( )

55, 58, 61,
64

RX_OUT4+ 
RX_OUT1+

56, 59, 62,
65

RX_OUT4- 
RX_OUT1-

67 RX_PE

68 LOOPBACK

EP

TX_OUT[1:4]+

TX_OUT[1:4]-

GND

2

RX_IN[1:4]-

RX_IN[1:4]+

1

0

PORPOWER
MANAGEMENT

LVTTL

LVTTL

SIGNAL
DETECT

LVTTL

CML

PRE-
EMPHASIS

CML
FIXED

EQUALIZER CML

CML FIXED
EQUALIZER

PRE-
EMPHASISTX_IN[1:4]-

TX_IN[1:4]+

TX_ENABLE

LOOPBACK

TX_PE[0:1]

RX_OUT[1:4]-

RX_OUT[1:4]+

RX_ENABLE

RX_SD[1:4]

RX_PE

40kΩ

40kΩ

40kΩ

TX_SD[1:4]

SIGNAL
DETECT

LIMITER

LIMITER

VCC1

VCC1

VCC3

VCC1

VCC2

VCC2

VCC4

LVTTL

LVTTL

40kΩ

40kΩ

VCC3

VCC3

VCC4

VCC4

VCC4 VCC3

VCC4

VCC4

VCC2

VCC2VCC1

VCC3

MAX3983

3. 

PCB CML 50Ω VCC4

PCB CML 50Ω VCC4

PCB 40kΩ LVTTL

40kΩ LVTTL TX_IN
RX_OUT TX_OUT
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MAX3983 PCB (TX)

PCB (RX)

MAX3983 TX RX

PCB
(TX_IN TX_OUT)

MAX3983 CML
PCB 20

FR4 PCB
20 24AWG 100Ω 1

MAX3983
0.17UIP-P

PCB
(RX_IN RX_OUT)

RX 6dB
5 28AWG 100Ω PCB

20 FR4

(SD) SD
3.0V 5.5V

0.35μs

RX RX_IN 175mVP-P SD
RX_IN 85mVP-P RX_SD

TX TX_IN 800mVP-P SD
TX_IN 200mVP-P

TX_SD

TX RX

TX_ENABLE RX_ENABLE TX RX
15ns 25ns

(
)

MAX3983
POR 0.1μF ≤ CPOR ≤ 10μF

CPOR = 1μF 6ms ( )

M
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X
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1. 

RATIO αααα 10Gbase-CX4 IN dB

1.41 0.17 0.29 3

2.00 0.33 0.50 6

2.82 0.48 0.65 9

4.00 0.60 0.75 12

V

V
HIGH PP

LOW PP

_

_

V V

V V
HIGH PP LOW PP

HIGH PP LOW PP

_ _

_ _

  

  

−

+
1  _

_
−

V

V
LOW PP

HIGH PP
20 log _

_

V

V
HIGH PP

LOW PP

⎛

⎝
⎜

⎞

⎠
⎟

⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

VLOW_PP

VHIGH_PP
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RX TX

SD 25μA
100μA VPULLUP

1.5V
VPULLUP - ILEAKAGE x RPULLUP > 1.5V

VPULLUP = 3.0V RPULLUP
15kΩ

MAX3983 RX
RX_SD[1:4]

( 4.7kΩ 10kΩ VCC) RX_ENABLE
TX TX_SD[1:4]

( 4.7kΩ 10kΩ VCC) TX_ENABLE ( 4)
SD

ENABLE
MAX3983

( )

MAX3983 RX_ENABLE
RX_SD[1:4] RX_ENABLE

RX RX_SD[1:4]
LOOPBACK RX ( 5)

InfiniBand 10Gbase-CX4

InfiniBand 100ps (20% 80%)
CX4 60ps

MAX3983 45ps
( ) 3

4mil FR4 60ps
100ps MAX3983

1.5pF InfiniBand CX4

MAX3983 InfiniBand CX4

12 ______________________________________________________________________________________

MAX3983

RX OR TX_SD1

RX OR TX_SD2

RX OR TX_SD3

RX OR TX_SD4

RX OR TX_ENABLE

3.0V ≤ VPULLUP ≤ 5.5V

4.7kΩ ≤ R ≤ 10kΩ

4. 

MAX3983

RX_SD1

RX_SD2

RX_SD3

RX_SD4

RX_ENABLE

LOOPBACK

3.0V ≤ VPULLUP ≤ 5.5V

4.7kΩ ≤ R ≤ 10kΩ

TO HOST

5. 



InfiniBand 10Gbase -CX4
10Gbase-CX4
(NEXT) InfiniBand

NEXT

NEXT 1GHz 3GHz -30dB
10Gbase -CX4 NEXT MDNEXT

MAX3983

VCC VCC

0.02 4mil
0.01

68 QFN IC
MAX3983

Maxim HFAN-08.1
Thermal Considerations of QFN and Other Exposed-Paddle
Packages
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RX_IN[1:4]+
TX_IN[1:4]+

GND

50Ω

50Ω

RX_IN[1:4]-
TX_IN[1:4]-

5pF

VCCX - 1.5V

VCCX

6. RX_IN TX_IN

RX_OUT[1:4]+
TX_OUT[1:4]+

GND

50Ω 50Ω

RX_OUT[1:4]-
TX_OUT[1:4]-

VCCX

7. RX_OUT TX_OUT
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GND

LVTTL IN

40kΩ

PIN NAME

RX_ENABLE,
LOOPBACK, RX_PE

TX_ENABLE,
TXPE[0:1]

VCCX VCCY

VCC3 VCC4

VCC1 VCC2

VCCY

VCCX

8. LVTTL

GND

RX_SD[1:4]
TX_SD[1:4]

9. 
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TX_IN3-

TX_IN3+

GND

TX_IN4-

TX_IN4+

TX_SD3

TX_SD4

TX
_E

NA
BL

E

N.
C.

TX
_O

UT
1+

TX
_O

UT
1-

GND

RX_IN4+

RX_IN4-

VCC3

VCC3

RX_SD3

RX_SD4

LO
OP

BA
CK

RX
_P

E

68 QFN*

TOP VIEW

TX
_P

E0

TX
_P

E1

RX_SD2

RX_SD1

RX
_O

UT
4-

RX
_O

UT
4+

PO
R

RX
_E

NA
BL

E

TX_SD2

VCC1

VCC1

TX_IN1-

TX_IN1+

GND

TX_IN2-

TX_IN2+

GND

TX_SD1

V C
C2

V C
C2

V C
C2

V C
C2

V C
C2

TX
_O

UT
2+

TX
_O

UT
2-

TX
_O

UT
3+

TX
_O

UT
3-

TX
_O

UT
4+

TX
_O

UT
4-

GND

RX_IN3+

RX_IN3-

GND

RX_IN2+

RX_IN2-

RX_IN1+

RX_IN1-

RX
_O

UT
3-

RX
_O

UT
3+

RX
_O

UT
2-

RX
_O

UT
2+

V C
C4

V C
C4

V C
C4

V C
C4

V C
C4

RX
_O

UT
1-

RX
_O

UT
1+

*THE EXPOSED PAD OF THE QFN PACKAGE MUST BE SOLDERED TO GROUND
FOR PROPER THERMAL AND ELECTRICAL OPERATION OF THE MAX3983.
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_____________________________
TRANSISTOR COUNT: 7493

PROCESS: SiGe Bipolar
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68
L 

Q
FN

.E
P

S

C
1
221-0122

PACKAGE OUTLINE, 68L QFN, 10x10x0.9 MM

C
1
221-0122

PACKAGE OUTLINE, 68L QFN, 10x10x0.9 MM

( www.maxim-ic.com.cn/packages )

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