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ABSOLUTE MAXIMUM RATINGS

Supply Voltage, VCC . cvooviiiiiiiciee -0.5V to +6.0V Continuous Power Dissipation (Ta = +85°C)
Continuous CML Output Current at 68-Pin QFN (derate 41.7mW/°C above +85°C)............. 2.7W
TX_OUT[1:4]x, RX_OUT[1:4]% .o +25mA Operating Junction Temperature Range (Ty)....-55°C to +150°C

Voltage at TX_IN[1:4]=, RX_IN[1:4]+, RX_SD[1:4],
TX_SD[1:4], RX_LENABLE, TX_ENABLE, RX_PE,
TX_PE[0:1], LOOPBACK, POR
(with series resistor 24.7kQ)................. -0.5V to (Vce + 0.5V)

Storage Ambient Temperature Range (Ts) ....... -55°C to +150°C

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, Ta = 0°C to +85°C. Typical values are at Voc = +3.3V and Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
RX_EN = V¢, TX_EN = 0V 360 430
Supply Current RX_EN =0V, TX_EN = Vcc 365 430 mA
RX_EN = Vcc, TX_EN = Vce 495 580
OPERATING CONDITIONS
Supply Voltage Vce 3.0 3.3 3.6 \
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 PA
Signal—Dgtect Open-Collector iﬁﬂi ?eestie;?;runasserted VoL < 0.4V with 4.7k 1.0 1.1 mA
Current Sink
Vce = 0V, pullup supply = 5.5V, external pullu
oesor Atk o 25 | A
Time from RX_IN[1:4] or TX_IN[1:4] dropping
Signal-Detect Response Time below 85mVp.p or rising above 175mVp.p to 0.35 us
50% point of signal detect
Signal-Detect Transition Time Rise time or fall time (10% to 90%) 200 ns
Power-On Reset Delay 1uF capacitor on POR to GND 6 ms
CONTROL INPUTS: RX_ENABLE, TX_ENABLE, RX_PE, TX_PEO, TX_PE1, LOOPBACK
Voltage, Logic High VIH 1.5 Vv
Voltage, Logic Low ViL 0.5 Vv
Current, Logic High lIH ViH = Vce -150 +150 uA
Current, Logic Low lL ViL =0V -150 +150 PA
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +3.0V to +3.6V, Ta = 0°C to +85°C. Typical values are at Vgc = +3.3V and Ta = +25°C, unless otherwise noted.)

PUiEIE % 15 S 1 HE a5

| symsoL |

PARAMETER CONDITIONS MIN TYP MAX UNITS
TX SECTION (CABLE DRIVER)
PC Board Input Swing L\I/I\liizu1r;ad differentially at the signal source 800 1600 mVp.p
Input Resistance TX_IN[1:4]+ to TX_IN[1:4]-, differential 85 100 115 Q
Input Return Loss 100MHz to 2GHz (Note 1) 10 17 dB
. TX_ENABLE = high (Notes 1, 2) 1300 1500 1600
Output Swing mVp-p
TX_ENABLE = low 30
Output Resistance TX_OUT[1:4]+ or TX_OUT[1:4]- to Vcc, single 42 50 58 Q
ended
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_PEO
0 0 3
Output Preemphasis See Figure 1 0 1 6 dB
1 0 9
1 1 12
Source to TX_OUT to
TX_IN T.oa d TX_PE1|TX_PEO
i inisti 1m, 28AWG 0 0
F S e e
20in 10m, 24AWG 1 0
15m, 24AWG 1 1
Source to TX_OUT to
TX_IN T.oa d TX_PE1|TX_PEO
i inisti 1m, 28AWG 0 0
e S e g T
20in 10m, 24AWG 1 0
15m, 24AWG 1 1
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 L\,/I\leoizu1r)ed differentially at the signal source 1000 1600 MVp.p
Input Vertical Eye Opening mzizggg (?\;]Ite;in)“a“y atthe input of the 175 1600 mVp-p
Input Resistance RX_IN[1:4]+ to RX_IN[1:4]-, differential 85 100 115 Q
Input Return Loss 100MHz to 2GHz (Note 1) 10 18 dB
M AXI/W 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +3.0V to +3.6V, Ta = 0°C to +85°C. Typical values are at Vgc = +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 mVp-p
RX_ENABLE = low 30
Output Resistance RX_OUT[1:4]+ or RX_OUT[1:4]- to Vcc, single 42 50 58 Q
ended
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 - dB
RX_PE = high 6
Source to RX_OUT to
RX_IN Load RX_PE
Residual Output Deterministic 5m, 28AWG . .
Jitter at 2.5Gbps B Cable Qin, 6-mil FR4 0 010 015 | Ulpp
(Notes 1, 5, 9, 10) Assembly
WUt | 50in, 6-mil FRa 1
preemphasis
Source to RX_OUT to
RX_IN Load RX_PE
Residual Output Deterministic 5m, 28AWG . .
Jitter at 3.2Gbps IB cable Qin, 6-mil FR4 0 015 020 | Ulpp
(Notes 1, 5, 9, 10) assembly
wihout | oin, 6-mil FRa 1
preemphasis
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)
-]
«
o
- o -l w
Sourceto | TX OUTto g | o | 2 | &
| I &=
Residual Output Deterministic TX_IN RXIN || % 3 & 015 020
Jitter at 2.5Gbps é‘ Ulp-p
(Notes 1, 12, 13, 14)
1m, 24AWG | 0 | O |Qin| O
6-mil FR4 < | 15m, 24AWG | 1 1 120in| 1
20in 20m, 24AWG| 1 | 1 |20in| 1 0.2 0.25
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +3.0V to +3.6V, Ta = 0°C to +85°C. Typical values are at Vgc = +3.3V and Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
z °
x S
2 - o - w
Source to e W E o
. . = : '
Residual Output Deterministic TXIN 3 EIE3 & 020 025
Jitter at 3.2Gbps o > Ulp-p
(Notes 1, 12, 13, 14) = o
. 1m, 24AWG | 0 [ 0 [5in] 0
S FR4= T16m, 2aawa]| 1 | 1 20| |
20m, 24AWG| 1 1 {20in| 1 0.25 0.3

Note 1: Guaranteed by design and characterization.

Note 2: Measured with 2in of FR4 through InfiniBand connector with TX_PE1 = TX_PEO =1.

Note 3: Measured at the chip using 0000011111 or equivalent pattern. TX_PE1 = TX_PEQ = 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, 1002, edge-coupled stripline (tand = 0.022, 4.0 < eR < 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 0.17Ulp-p.
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(Vce = +3.3V, Ta = +25°C, unless otherwise noted.)

VERTICAL EYE OPENING END-TO-END DETERMINISTIC JITTER
TRANSIENT REPSONSE vs. CABLE LENGTH vs. CABLE LENGTH
MRS ot 1000 ‘ ‘ o 350 ‘ ‘ ‘ o
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(Vce = +3.3V, Ta = +25°C, unless otherwise noted.)
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*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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FOR ODD TERMINAL/SIDE

L
I &
z
K T a |6
[} el " o SEE AL A |
cc R ©
M Hf—at l N
; ] NV ‘n‘ﬂ'ﬂ'ﬂ'ﬂ;L?(
aa & TE =
080 10— E E :
+ 1 G- = = Nilkd
‘ ki
o 4& S 2
| e%- LJ__ nnnnnnn eﬂﬂﬂﬂnne
0 T I
| — Qek-DXe REF.
PLAE
TJOP VIEW SIDE_VIEW BOTTOM VIEW
i % 3?%
A " STANDARD
—ie l——'-u PIN #1 1D AND
& TE BAR »fARK OPTIONS
T\ o e sECTO e gn?u%ol'ml:-ucArosn 2N AKXV

PACKAGE OUTLINE, 68L QFN, 10x10x0.9 MM
ARV TOCURENT CONTRIL 0. LA
| 21-0122 | C |A

1.

DIE THICKNESS ALLOWABLE IS .012 INCHES MAXIMUM.

DIMENSIONING & TOLERANCES CONFORM TO ASME Y14.5M. — 1994,

N IS THE NUMBER OF TERMINALS.

Nd IS THE NUMBER OF TERMINALS IN X-DIRECTION &

Ne IS THE NUMBER OF TERMINALS IN Y-DIRECTION.

/AN DIMENSION b APPLIES TO PLATED TERMINAL AND IS MEASURED BETWEEN

0.20 AND 0.25mm FROM TERMINAL TIP.

A\ THE PIN #1 IDENTIFIER MUST BE LOCATED ON THE TOP SURFACE OF

THE PACKAGE BY USING INDENTATION MARK OR OTHER FEATURE

OF PACKAGE BODY. DETAILS OF PIN #1 IDENTIFIER IS OPTIONAL, BUT MUST

BE LOCATED WITHIN ZONE INDICATED.

/BN EXACT SHAPE AND SIZE OF THIS FEATURE IS OPTIONAL.

7. ALL DIMENSIONS ARE IN MILLIMETERS.

APPLIES TO EXPOSED SURFACE OF PADS AND TERMINALS

ﬁ PACKAGE WARPAGE MAX 0.10mm.
APPLIES ONLY TO TERMINALS.

B
% [ COMMON DIMENSIONS [N
T NOM. MAX. Te
Al - 0.90 1.00
AL 000 0.01 005 |11
b | a. 0.23 030 4
D 10.00 BSC
E; 9.75 BSC

0.50 BSC
E 10.00 BSC
Ef 9.75 BSC
L] o5 [ o6 065
N 68 3
Nd 17 3
Ne 17 3
[ o | [ 12
[P 0 | o4 [ 060

11. MEETS JEDEC MD-220.

EXPOSED PAD VARIATIONS

(7] 7
PKG CODE MIN |NOM [MAX [ MIN |NOM [MAX
G6800-2 755 [7.70 | 785 |755 [770 | 7.85
G6800-4 565 | 580 [595 [565 |580 |59

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