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1.0625Gbps~ 11.3Gbps.
SFP+FaPNNRUZTF1 2P T

ABSOLUTE MAXIMUM RATINGS

Voltage Range at SDA, SCL, CSEL,

LOS, CAZ, RPMIN.......ccoooee
Voltage Range at ROUT+, ROUT-

Voltage Range at RIN+, RIN-
Current Range Into LOS
Current Range Into SDA

-0.3V to (Vcc + 0.3V)
(Vce - 2V) to (Vee + 0.3V)
(Vce - 1.7V) to (Vee + 0.3V)

-0.3V to +4.0V

-1mA to +5mA
-1mA to +1TmA

Lead Temperature (soldering, 10s)
Soldering Temperature (reflow) .............

Current Out of ROUT+, ROUT- ...
Continuous Power Dissipation (Ta = +70°C)

16-Pin TQFN (derate 14.7mW/°C above +70°C)......... 1.176W
Operating Junction Temperature Range ....
Storage Temperature Range.......................

..... -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 = 2.85V to 3.63V, CML receiver output is AC-coupled to differential 100Q load, Ccaz = 0.1uF, Ta = -40°C to +85°C. Registers
are set to default values, unless otherwise noted. Typical values are at Vcc = 3.3V, Ta = +25°C, unless otherwise noted.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
POWER SUPPLY
Includes the CML output current,
VDIFF_ROUT = 400mVp-p, RXDE_EN = 0O, 46.6 62
LOS1_EN=1,LOS2_EN =0
Power-Supply Current Icc mA
Includes the CML output current,
VDIFF_ROUT = 400mVp-p, RXDE_EN = 0O, 39.4 525
LOS1_EN =0, LOS2_EN =1
Power-Supply Voltage Vce 2.85 3.63 v
Power-Supply Noise < 10MHz 100 mVp-p
10MHz < f < 20MHz 10
GENERAL
Input Data Rate 1.06 10.32 11.3 Gbps
Input/Output SNR 14.1
BER 10E-12
POWER-ON RESET (POR)
POR Deassert Threshold 2.55 2.75 Vv
POR Assert Threshold 2.3 2.45 Vv
INPUT SPECIFICATIONS
E;Kir/elz;’il\‘a-l Input Resistance RIN_DIFF 75 100 195 o
RATE_SEL = 1, input transition time 25ps, 4 8
Input Sensitivity 10.32Gbps, PRBS23-1 pattern
VINMIN : — mVp-p
(Note 1) RATE_SEL = 0, input transition time 260ps, | 5
1.25Gbps, K28.5 pattern
Input Overload VINMAX 1.2 Vp-p
DUT is powered on, f < 5GHz 10
SDD11 , dB
DUT is powered on, f < 16GHz 7
Input Return Loss -
SCCH 1 DUT is powered on, 1GHz < f <5GHz 13 4B
DUT is powered on, 1GHz < f < 16GHz 5
RPMIN Input-Current High IH \L/SSIJH-NE': ZVO and LOS2_EN = 1, 50 nA
2 AKX
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1.0625Gbps~ 11.3Gbps.

ELECTRICAL CHARACTERISTICS (continued)
(Vce = 2.85V to 3.63V, CML receiver output is AC-coupled to differential 100Q load, Ccaz = 0.1uF, Ta = -40°C to +85°C. Registers

are set to default values, unless otherwise noted. Typical values are at Vcc = 3.3V, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
External RPMIN Filter Capacitor 100 pF
OUTPUT SPECIFICATIONS
Differential Output Resistance
ROUT+/ROUT- ROUTDIFF S 100 125 Q
DUT is powered on, f < 5GHz 13
SDD22 .
DUT is powered on, f < 16GHz 7
Output Return Loss - dB
SCC20 DUT is powered on, 1GHz < f < 5GHz 10
DUT is powered on, 1GHz < f < 16GHz 6
5mVp-p < VIN < 1200mVp-p, RATE_SEL =0,
. . . SET_CML[7:0] = 169d (decimal) 595 800 1005
Differential Output-Voltage High mVp-p
10mVp-p < VIN < 1200mV, RATE_SEL = 1, 595 800 1005
SET_CML[7:0] = 181d
Differential Output-Voltage 10mVp-p < VIN < 1200mVp-p,
Medium RATE_SEL = 1, SET_CML[7:0] = 91d 300400 515 | mVp-p
SET_CML DAC Range 60 255 | Decimal
Differential Output Signal When Outputs AC-coupled, SET_CML[7:0] = 6 15 mv
Squelched (Note 1) 181d, at 8.5Gbps, SQ_EN =1 PP
60mVp-p < VIN < 400mVp-p at 10.32Gbps,
RATE_SEL = 1, VDIFF_ROUT = 400mVp-p, 26 35
. } RXDE_EN = 0, input transition time 25ps,
Data Output Transition Time R pattern 11110000 ps
(20% to 80%) (Note 1)
10mVp-p < VIN < 1200mVp-p at 1.25Gbps,
RATE_SEL = 0, VDIFF_ROUT = 800mVp-p, 52 90
input transition time 260ps, pattern 11110000
TRANSFER CHARACTERISTICS
10mVp-p < VIN < 1200mVp-p at 8.5Gbps,
RATE_SEL = 1, VDIFF_ROUT = 400mVp-p, 4 8
RXDE_EN = 0, input transition time 28ps
60mVp-p < VIN < 400mVp-p at 10.32Gbps,
RATE_SEL = 1, VDIFF_ROUT = 400mVp-p, 4 9
RXDE_EN = 0, input transition time 28ps
60mVp-p < VIN < 400mVp-p at 11.3Gbps,
Deterministic Jitter DY EQE)IE_SEENL - 1‘.VD|FF—ROL.J.T ~ A.loomZVP'P‘ 4 9 S
(Notes 1, 2) _EN = 0, input transition time 28ps psp-P
10mVp-p < VIN < 1200mVp-p at 1.25Gbps,
RATE_SEL = 0, BW1 =0, BW0O = 0, 9 30
VDIFF_ROUT = 800mVp-p, input transition
time 260ps
10mVp-p < VIN < 1200mVp-p at 4.25Gbps,
RATE_SEL =0, BW1 =1, BW0 =1, 5 10
VDIFF_ROUT = 800mVp-p, input transition
time 28ps
N AXI/V 3
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1.0625Gbps~ 11.3Gbps.
SFP+FaPNNRUZTF1 2P T

ELECTRICAL CHARACTERISTICS (continued)
(Vce = 2.85V to 3.63V, CML receiver output is AC-coupled to differential 100Q load, Ccaz = 0.1uF, Ta = -40°C to +85°C. Registers

are set to default values, unless otherwise noted. Typical values are at Vcc = 3.3V, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input = 60mVp-p at 10.32Gbps,
Random Jitter RATE_SEL = 1, RXDE_EN = 0, input transi-
(Note 1) RY" |tion time 28ps, pattern 11110000, 0.28 051 | psRus
VDIFF_ROUT = 800mVp-p
Low-Frequency Cutoff RATE_SEL =0, Ccaz = 0.1pF 2 KHz
(Simulated Value) RATE_SEL = 1, Ccaz = 0.1pF 0.7
RATE_SEL =0, BW1 =0,BW0 =0 1.0
Small-Sianal Bandwidih RATE_SEL =0, BW1 =0, BWO = 1 2.1
mall-Signal Bandwidt fsgs  |RATE_SEL =0, BW1 =1, BWO =0 25 GHz
(Simulated Value)
RATE_SEL =0, BW1 =1, BWO = 1 3.0
RATE_SEL =1 9
Rx INPUT-BASED LOS SPECIFICATIONS (LOS1_EN =1 and LOS2_EN = 0) (Note 1)
LOS Assert Sensitivity Range (Note 3) 14 77 mVp-p
SET_LOS DAC Range 7 63 Decimall
LOS Hysteresis 10log(VDEASSERT/VASSERT) 1.25 2.1 dB
LOS Assert/Deassert Time (Note 4) 2.3 20 80 us
Low Assert Level 8 11 14
SET_LOS[5:0] = 7d (Note 3) mVp-p
Low Deassert Level 14 18 22
Medium Assert Level 39 49 58
- SET_LOS[5:0] = 32d (Note 3) mVp-p
Medium Deassert Level 65 82 95
High Assert Level 77 96 112
9 SET_LOS[5:0] = 63d (Note 3) mVp.p
High Deassert Level 127 158 182
LOS Output Masking Time SET_LOSTIMER([6:0] = 0d for minimum and 0 2920 S
Range SET_LOSTIMERI[6:0] = 127d for maximum H
LOS Output Masking DAC SET_LOSTIMER[6:0] = 1d to 127d 23 35 50 us
Resolution
RSSI MONITOR-BASED LOS SPECIFICATIONS (LOS1_EN = 0 and LOS2_EN = 1) (Note 1)
LOS Assert Sensitivity Range (Note 5) 8.3 90 mV
SET_LOS DAC Range 4 63 Decimal
LOS Hysteresis 10log(VDEASSERT/VASSERT) 1.25 2.1 dB
LOS Assert/Deassert Time (Note 4) 2.3 20 80 us
Low Assert Level 51 6.7 8.3
o ! SET_LOS[5:0] = 4d (Note 5) mv
Low Deassert Level 9.0 10.8 12.7
Medium Assert Level 45 50 55
- SET_LOS[5:0] = 32d (Note 5) mV
Medium Deassert Level 77 85 92
High Assert Level 90 98 106
- SET_LOS[5:0] = 63d (Note 5) mV
High Deassert Level 153 167 180
LOS Output Masking Time SET_LOSTIMER([6:0] = 0d for minimum and 0 2920 S
Range SET_LOSTIMER([6:0] = 127d for maximum H
LOS Output Masking DAC SET_LOSTIMER[6:0] = 1d 10 127d 23 35 50 us
Resolution
AKX



1.0625Gbps~ 11.3Gbps.
SFP+FaPNNRYZTF12IFP>T
ELECTRICAL CHARACTERISTICS (continued)

(Vce = 2.85V to 3.63V, CML receiver output is AC-coupled to differential 100Q load, Ccaz = 0.1uF, Ta = -40°C to +85°C. Registers
are set to default values, unless otherwise noted. Typical values are at Vcc = 3.3V, Ta = +25°C, unless otherwise noted.)

PARAMETER | sYmeoL | CONDITIONS MIN TYP  MAX | UNITS
OUTPUT LEVEL VOLTAGE DAC (SET_CML)
100Q differential resistive load, 1192
RXDE_EN =0
Full-Scale Voltage VFs 100Q differential resistive load, mVp-p
RATE_SEL = 1, RXDE_EN = 1, RXDE1 = 1, 828
RXDEO = 1 (maximum deemphasis)
100Q differential resistive load, 45
RXDE_EN =0 ’
Resolution 100Q differential resistive load, mVp-p
RATE_SEL = 1, RXDE_EN = 1, RXDE1 = 1, 3.3
RXDEO = 1 (maximum deemphasis)
Integral Nonlinearity INL SET_CML[7:0] > 60d +0.9 LSB
LOS THRESHOLD VOLTAGE DAC (SET_LOS)
LOS1_EN=1,LOS2_EN =0 96 \ =%
Full-Scale Voltage VFS — mye-p
LOS1_EN =0, LOS2_EN =1 98 mV
) LOS1_EN=1,LOS2_EN =0 1.52 mVp-p
Resolution
LOS1_EN =0, LOS2_EN =1 1.56 mV
Integral Nonlinearity INL SET_LOS[5:0] > 3d +0.7 LSB
CONTROL 1/O SPECIFICATIONS
LOS Output High Voltage VOH RLos = 4.7kQ to 10kQ to Vcc V(():CS ) Vce Vv
LOS Output Low Voltage VoL RLos = 4.7kQ to 10kQ to Vcc 0 0.4 Vv
3-WIRE DIGITAL I/0O SPECIFICATIONS (SDA, CSEL, SCL)
Input High Voltage ViH 2.0 vce \
Input Low Voltage ViL 0.8 Y
Input Hysteresis VHYST 0.082 \
VIN = OV or Ve, internal pullup or
Input Leakage Current lIL,IH oulldown (75 typ) 85 pA
Output High Voltage VOH External pullup of 4.7kQ to Vcc V(C):C5 i Vce Vv
Output Low Voltage VoL External pullup of 4.7kQ to Vcc 0 0.4 \
3-WIRE DIGITAL INTERFACE TIMING CHARACTERISTICS (see Figure 5)
SCL Clock Frequency fscL 0 400 1000 kHz
SCL Pulse-Width High tCH 500 ns
SCL Pulse-Width Low tcL 500 ns
SDA Setup Time tDs 100 ns
SDA Hold Time tDH 100 ns
SCL Rise to SDA Propagation D 5 s
Time
CSEL Pulse-Width Low tcsw 500 ns

MAXIN
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MAX3945

1.0625Gbps~ 11.3Gbps.
SFP+FaPNNRUZTF1 2P T
ELECTRICAL CHARACTERISTICS (continued)

(Vce = 2.85V to 3.63V, CML receiver output is AC-coupled to differential 100Q load, Ccaz = 0.1uF, Ta = -40°C to +85°C. Registers
are set to default values, unless otherwise noted. Typical values are at Vcc = 3.3V, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
l(:;ifslztlééiagjnggeﬂme Before the " 500 ns
gSELELrgaeiling Time After the Last - 500 ns
SDA. SCL External Load CB Z?;E;bt%svcsgacitance on one line with o0 oF

Note 1: Guaranteed by design and characterization, Ta = -40°C to +95°C.

Note 2: Deterministic jitter is measured with a repeating K28.5 pattern [00111110101100000101] for 1.25Gbps to 8.5Gbps data.
At 10.32Gbps and 11.3Gbps, a repeating K28.5 plus 59 Os and K28.5 plus 59 1s pattern is used. Deterministic jitter is
defined as the arithmetic sum of pulse-width distortion (PWD) and pattern-dependent jitter (PDJ).

Note 3: LOS1_EN = 1, data rates of 1.25Gbps to 8.5Gbps with K28.5 pattern, and 6.4GHz input filter. For data rates of 10.32Gbps
to 11.3Gbps, the input filter is 12.5GHz and the pattern is PRBS23-1.

Note 4: Measurement includes an input AC-coupling capacitor of 100nF and Ccaz of 100nF. The signal at the RIN or RPMIN input
is switched between two amplitudes: Signal_ON and Signal_OFF.

1) Receiver operates at sensitivity level plus 1dB power penalty
a) Signal_OFF =0
Signal_ON = (+8dB) + 10log(min_assert_level)
b) Signal_ON = (+1dB) + 10log(max_deassert_level)
Signal_OFF =0
2) Receiver operates at overload
Signal_OFF =0
Signal_ON = 1.2Vp-p
max_deassert_level and min_assert_level are measured for one SET_LOS setting
Note 5: LOS1_EN = 0, LOS2_EN = 1, DC voltage applied to the RPMIN input.

6 MAXI N




1.0625Gbps~ 11.3Gbps.
SFP+FaPNNINRYSTF42OPT

IREENEIS I
(Vce = 3.3V, Ta = +25°C, unless otherwise noted. Registers are set to default values, unless otherwise noted, and the 3-wire interface
is static during measurements.)

RECEIVE OUTPUT FROM OPTICAL SYSTEM, RECEIVE OUTPUT FROM OPTICAL SYSTEM, RECEIVE OUTPUT FROM OPTICAL SYSTEM,
10.32Ghps, OPTICAL INPUT -10dBm, 10.32Ghps, OPTICAL INPUT -15dBm, 10.32Ghps, OPTICAL INPUT -20dBm,
RXDE1 =1, RXDEO =0 RXDE1 =1, RXDEO =0 RXDE1 =1, RXDEO = 0
— _ c01 o MAX3945 toc02 — MAX3945 toc03

| EE120 2 mesrs) | 200 Hge] 3t : : : : : £ 2 Wpeki]
K28.5 PATTERN AT 1.25Ghps, K28.5 PATTERN AT 4.25Ghps,
SET_CML[7:0] = 169d, SET_CML[7:0] = 1694,
OPTICAL BER CURVES (NEC NR3312) RATE_SEL = 0, BWO = 0, BW1 =0 RATE_SEL = 0, BWO =1, BW1 =1
1 00E—01 B MAXEE]Z:S toc05 MAXBS)I:S toc06
: 10.3Gbps PRéS31,:RATE%SEL::1 ‘ ‘ H oo : o Co
1.00E-02 B5Gops, PRBSS, RATE_SEL = § e \ Y f ; { -
1.00-03 N A5Gbps, PRBS, RATE_SEL =1 |~ b ¥ ; ) .
1.00E-04 N ™ 13 4 : : JE
‘ \\Q< Iy i . f . N T S
1.00E-05 \\ ‘\ \\<\ N = ) {3 B B g ....... = . 31 : & 5
&= 1.00E-06 ‘\ \ NN S i 5 2 ¥ ' ’?; L
i $— 4.56bps, PRBSO, RATE_SEL =0, £ + 5 ’ )
1.00E-07 BWT=1,BWD =1\ S 13 H S CA o
1 00E-08 \ \¢|—1 256bps, PRBSO, RATE_SEL=0, | | T i R B SRR § SN EERRRRE: & NELRESE
' B2 BN0=1 1\ |\ i BN | 3 {
1.00E-09 \ i S 5 : :
1.00E-10 kX\ \ | \ a j { cf
1.00E-11 e Thoas ; ; m——
L0012 1.256bps, PRBSY, RATE_SEL =0, BW1 =0, BWO =0 | P | | M St o]
-27 -26 -25 -24 -23 -22 -21 200ps/div 50ps/div
AVERAGE POWER dBm (Er~12dB)
K28.5 PATTERN AT 10.3Ghps, K28.5 PATTERN AT 11.3Ghps,
K28.5 PATTERN AT 8.5Ghps, SET_CML[7:0] = 148d, SET_CML[7:0] = 148d, SET_CML[7:0] = 148d,
RATE_SEL =1, RXDE_EN=0 RATE_SEL =1, RXDE_EN=0 RATE_SEL =1, RXDE_EN=0
MAX3945 toc07 MAX3945 toc08 MAX3945 toc09
T : : : : - Scabmib B S ity H : : : " ECANNING 8 259 0 i T SCAMNIRG: B TS0
£ £ £
= S S
SN N AN
20ps/div 18ps/div
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1.0625Gbps~ 11.3Gbps.
SFP+FaPNNRUZTF1 2P T
EEEER I (EE)

(Vce = 3.3V, Ta = +25°C, unless otherwise noted. Registers are set to default values, unless otherwise noted, and the 3-wire interface
is static during measurements.)

DEEMPHASIS VALUE
DIFFERENTIAL OUTPUT SIGNAL LEVEL vs. SET_CML DAC SETTING Rx INPUT-BASED LOS THRESHOLD vs. DAC
vs. SET_CML DAC SETTING (RATE_SEL =1) CODE (LOS1_EN =1 AND LOS2_EN =0)
1200 s TTTT T T ] 160 o
= g XDE1 =1, RXDEO=1 | |2 // £
= 1100 g 6 Ly 3 140 g
E RXDE_EN:U/ g 1T E / E
S 1000 j / ) RXDET =1, RXDEO = 0 T 120 DEASSERT — /]
= RXDEA = 0, RXDEO = 0 /, = RN = \/
£ 90 | 1 /4 e RXDET = 0, RXDEO = 1 € 100 -
= RXDET =0, RXDEO = 1 / = A 3
5 800 : 4 /) % RXDE =0, pNMAA SRR TH - -
5 RXDET =1, / z RXDEO =0 : :: /(
S 700 F——RXDE0=0 / = N = 60 / {
£ \/// ( 2 o N T g / s
= 600 / Ny H S y
s / S// RXDET - 1 NN 4 // o
£ o0 Y/ RXDEO=1 | ~ T n
400 Wia | o LRXCEEN-0 | Py T 0 /
5 100 150 200 250 300 50 100 150 200 250 0 10 20 30 40 50 60 70
SET_CML DAC SETTING SET_CML DAC SETTING SET_LOS[5:0] DAC CODE
RSSI MONITOR-BASED LOS THRESHOLDS DETERMINISTIC JITTER vs. INPUT AMPLITUDE AT 1.25Ghps
(LOS1_EN =0 AND LOS2_EN=1) LOS MASKING TIME vs. DAC SETTING (K28.5 PATTERN, 933MHz INPUT FILTER)
180 - 5000 x A S e e L B f
50 , | A RATE_SEL = 0, BW1 =0, BW2 =0 g
/ z / |z E
0 ” 2 4000 Y 2 -
Z 10 DEASSERT __// z Y
= V4 & 3000 A =
S 100 - = / 2
2 5 2 /] g °
(o= =
= & 2000 A
I L/ /( <§( //
T /| SURT /1 10
0 4 1000 v ~—
20 // /1
0 0 5
0 10 20 30 40 50 60 70 0 20 40 60 8 100 120 0 200 400 600 800 1000 1200
SET_LOS[5:0] DAC CODE SET_LOSTIMER[6:0] DAC CODE SIGNAL AMPLITUDE (mVp-p)
DETERMINISTIC JITTER AT 10.32Gbps DETERMINISTIC JITTER vs. DATA RATE POWER-SUPPLY CURRENT vs. TEMPERATURE
(PRBS7 PATTERN WITH 100 CIDs, RATE_SEL = 1) (INPUT = 100mVp-p) (SET_CML[7:0] = 91d)
10 - 2 - 80 -
. 5 K28.5 PATTERN, RATE_SEL = 1 E 2
: B g
8 2 z 2
=
; g 60
= z ® 3
g . el S 5o }LOS2EN=0ANDLOST_EN=1 -
a3 3 a |
4 10 b\ L DJWITH 100mVp_p NOISE = L
) N ON POWER SUPPLY Z ///H—ﬁ T
1 et
N | A NG g T | LOS2_EN=1AND LOSI_EN=0
: TR 1o
! DJ WITH NO NOISE ON POWER SUPPLY
0 O L L L L L L L L L L 20
0 200 400 600 800 1000 1200 0 3 6 9 12 40 20 0 20 40 60 80 100
INPUT SIGNAL AMPLITUDE (mVp-p) DATA RATE (Gbps) TEMPERATURE (°C)
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1.0625Gbps~ 11.3Gbps.
SFP+FaPNNINRYSTF42OPT

3 ==
REEEREERSE)
(Vce = 3.3V, Ta = +25°C, unless otherwise noted. Registers are set to default values, unless otherwise noted, and the 3-wire interface
is static during measurements.)

INPUT RETURN GAIN (SDD11) OUTPUT RETURN GAIN (SDD22) INPUT COMMON-MODE RETURN GAIN (SCC11)
(INPUT POWER OF 0dBm, ENABLED) (INPUT POWER OF 0dBm, ENABLED) (INPUT POWER OF 0dBm, ENABLED)
0 = 0 2 0 5
10 10 -10
g ﬂ g N g
= 20 7 & -2 5 -2 . !
o Y a O
w w / w
/| /
-30 -30 -30
/ -
-40 / -40 -40
0 1 10 100 0 1 10 100 1 10 100
FREQUENCY (GHz) FREQUENCY (GHz) FREQUENCY (GHz)
OUTPUT COMMON-MODE RETURN GAIN (SCC22) TRANSIENT RESPONSE (10.3Gbps,
(INPUT POWER OF 0dBm, ENABLED) 10 ONES 10 ZEROS PATTERN, SET_CML[7:0] = 92d)
0 8 0.25 .
e 020 g
; E 015 | =
010 |~ A=1.39dB, RXDE1 =0, RXDEO =0
= 005 |- B=2.12dB, RXDE1 =0, RXDEO =1
=2 AA ' C =3.27dB, RXDET = 1, RXDEO = 0
&N 20 { 0 |~ D=4.37dB, RXDE1 = 1, RXDEO = 1
2 / \J w 005 Al
010 bC_8
-30 | N #
-0.15 o~
| =
0.20
40 -0.25
1 10 100 0 200 400 600 800 1000
FREQUENCY (GHz) TIME (ps)
ELECTRICAL EYE DIAGRAM AFTER 6in OF FR4 ELECTRICAL EYE DIAGRAM AFTER 6in OF FR4
AND 72in OF CABLE WITH NO DEEMPHASIS (11.3Gbps K28.5, AND 72in OF CABLE WITH DEEMPHASIS (11.3Gbps K28.5, RATE_SEL =1,

RATE_SEL =1, SET_CML[7:0] = 160d, RXDE_EN = 0) SET_CML[7:0] = 160d, RXDE_EN = 1, RXDEO = 1, RXDE1 =1)

MAX3945 toc24

MAX3945 0025

Y i

With Deénphasis

100mV/div
80mV/div

20ps/div 20ps/div
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MAX3945

1.0625Gbps~ 11.3Gbps.
SFP+FaPNNRUZTF1 2P T

EEE
TOP VIEW S =z <
RN
Veer [ 13 18 | veen
RIN- | 14 | MAXIM | LT |RoUT-
o MAX3945 —
RN [ 150 - 16 | Rours
Veer |61 o e {5 veon
KEtIREIND
THIN QFN
(3mm x 3mm)
*THE EXPOSED PAD MUST BE CONNECTED TO GROUND.
imFERAA
rE2 & e
F Y NBEIL—TOVT oY, COmFE. BETEVesFEOBICERTZITUYT. AT YR
1 CAZ BEIL—TORERELRTELEI, TAIFINAVITI—2 N LTAZ ENEYE = 0ICtyhdBTE
BEUTDRTIETS YV RIBE T2 EICEoT. ATy NBEET E— T TBIENTEET,
2,3 VEE IFaIdF7 > TRIZ VR
OZ AT IFIVIEREE) N, ZOHNIEA—T KAV HATT, SET LOS[E:0]THESNTIND
Tty REHZL YL IREANESOL LA TE A, LOSHATH—~anEd, ESL~IL
4 LOS | ARLYSal k% EE-TBIEE. LOSD7H—hEEREnEd, LOS POL = Olsty hE B2 &lodoT.
LOSH AN E RIS B N TEET, LOST EN = 0BLOLOS2 EN = 0lC Y R B o &k,
LOSEBA T E—JIL B ENTEET, ROESBLTIEEN,
5818 | Voor | BB UITCUUTUTCRBRELMELET, TANCOKTABBREICEAT SUBABIET,
6 ROUT+ | 3EREEH. CML, 500&F I L CEEEa N7,
7 ROUT- | REH7. CML, 500&FICH L CERmanT L9,
9 SCL | SU7ILZOvZAA. TIL/ICMOS, CDiEFIZ75kQORE IS T AR LT,
PN F—WBENO, TTCMOSAABEVA —T > RLA VA, ZOFIET5kQDRETIL T T
10 SDA | EBATWNETA. 3BRTFAILINDIA I IHFIOEET B AMIIDA. TKQD T LT TS
EBEELET(F—551 Y DERGENEESNTET),
. coel | FUTELURAA. TTLICMOS, 7kQMIEHICESTHRERT LY D SNTIE, CSEL = 1T
SPIHAZILABBAE . CSEL = OTSPIHAZILAHE T LTEBDAT — kv vty hangd,
12 RPMIN | A A EP—5  ASHEBHE_ I AN, BRALENERIZIS VRICEBELT S0,
14 RIN- | RETF—%AN. CML. 500 IENE
15 RIN+ | JERET—5AN. CML. 50 Q#EiHME
— EP TORR—ZRINUR, BEEDT5 > RCRBARNT S onEA B E 5,

10
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1.0625Gbps~ 11.3Gbps.
SFP+FaPNNRYZTF12IFP>T

EE 0

MAX3945(3. 1.0625Gbps~11.3GbpsTENMETDLD
(ZERETESNTHY. Ta7IWI/INRIIYE, F 7Y MEE
B, CMLEAE. BLOLOSERTERINTIVET,
MAX3945M4F 3. WEDIBR A VY TIT—X %@
LCHIETDIENTEET, T/N\AADKEEEFIHTD
L 2o X & I13. RXCTRL1. RXCTRL2. RXSTAT. SET_
CML. SET LOS. MODECTRL. BKUSET LOSTIMER
T, MAX3945(3DACEAHE L T \D/=6. EIXLD
OVNO—JICEERIDZENTEEY, H1IC. g
LI ANBLIUOENDEEERLE T,

FaAPIVISZA)ZwS

ZDIIFTATT7 IS BT—FL—MER&(1.0625Gbps
~4.25Gbps)EET—F L —MREE(FRK11.3CGbps) %
A THY., DRXTLE2EELTORBEILAFEETT,
K2\, T7>o03> 1772 L% RLET, TR
ERODEIRIS. RATE_ SELE Y MNIKDOTHIEILE Y, BT7—%
L—MMERIZ. BICTOTSVIIN I ERATHY.
1.0625Gbps. 1.25Gbps. 2.125Gbps. H&LU4.25Gbps
BERITORELZRHLET, BEDIEREERER
L. FTEDT—FL—MIWIDRAZEFHEZFHD S

®R1. L—FOBREFEIEOFIH

TOleD MEOEHIEZREITDOIENEETT, &I,
RATE_SEL. BW1. HBXUBWOFHHE Y bDiEEZF 8D
F9. &A11.3CbpsETOEIEICIE. ST —YL—hE—RK
(RATE_SEL = 1)WY NE T,

FK2IZRT L DIS. RIN+/RIN-IZ%$ 9 HROUT+/ROUT-
DA RXCPOLEY MIKDTERES NI,

#F 7ty MEIER R

EZE 7V TBICBEEDA 7Y NBEICEOTHRETD
PWDAERZET D=, A7V MEERBRHAEHEINT
&9, CAZIHFET SV ROBICHMTIFTDO. 1 uFD I
FUHAEREFTHIEICEDT. A TEYNEEIL—TD
A TREEE A, RATE_SEL = ODIEE THI2kHzZ.
RATE_SEL = 1MDIEETHO. 7TkHzICBBEShFE 9, K3
ICRTEDIC. AZ ENEY R EFERLTAH 7Y MEIE
W—TaF1t—TIdBZENTRETT,

CMLiER

CMLEDA 2—TIVE L VORTILF

CMLEZEIS. ZEO00QERESICEE(ESNTIEY,
ZOHAERIE. RXLEENEYMESQ ENEVNDHEEE &
ABEBDLOSRAT—F XL DCHIIcNE T, R4ZZSHR
Lz

RXCTRL1[3:1] OPERATION MODE DESCRIPTION
DATA RATE FILTER BANDWIDTH RISE/FALL TIME
BW1 BWO RATE_SEL (Gbps) (MHz) (pS)
0 0 0 1.0625 to 1.25 1000 52
0 1 0 2.125 2100 52
1 0 0 2.125 2500 52
1 1 0 4.25 3000 52
X X 1 11.3 9000 26

]2, FS@EIEOHIH

R3. AT7EYMEEDA %

il i

—TWIF1E—TI

RX_POL OPERATION MODE DESCRIPTION
0 Inversed polarity of the differential signal path AZ_EN OPERATION MODE DESCRIPTION
1 Normal polarity of the differential signal path 0 Autozero loop is disabled
1 Autozero loop is enabled
®R4. CMLEDEDEEFE—F
RX_EN SQ_EN LOS STATUS OPERATION MODE DESCRIPTION
0 X X CML output disabled
1 0 X CML output enabled
1 1 0 CML output enabled
1 1 1 CML output disabled

MAXIN
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MAX3945

1.0625Gbps~ 11.3Gbps.
SFP+FaPNNRUZTF1 2P T

Veer Veer

DEEMPHASIS
CONTROL

l ROUT+
ROUT-

50Q 50Q

RIN+ °®

l_TT___

5002 Veer- 1V

A

RIN- ®

Veep

VEER VEER
Veep
p— LOS
SDA
376Q2
41 il SCL, CSEL
' #
VEET \NV4 V4
VEER VERR
Veer
2kQ 2kQ
COMPARATOR

RPMIN

1. AHDEEDERE

12 MAXI N




1.0625Gbps~ 11.3Gbps.
SFP+FaPNNRYZTF12IFP>T

Veer CAZ
Veer
AKX
MAX3945 Rout Rout
ROUT+
DIGITAL OFFSET CORRECTION ROUT-
RXDET —
D) ] DEEMPHASIS
Vecr-1V | AZ_EN
LPF 46 1
A A |
Rin RiN
0>
RIN+ ® S0 we
RIN- /(
RX_POL
BW1 BWO RATE_SEL -
> RX_EN —»| QUTPUT
p| LOSSOFSGNAL | o e el CTRL LOGIC v
+ AA | : —
RPMIN LOS
Veer
%RPULL LOS_POL| | LOS2/1_EN
SDA 4 | conroL —>| 6b DAC SET_LOS
3-WIRE <™ Loaic
SCL INTERFACE INTERNAL @—>| 7bDACSET LOSTIVER |
CSEL * REGISTER
80 DAC SET_CML |
RpuLL %RPULL -

J_VEE

2. 772022 FAT7 IS5 L

CMLEATI 7R

CMLEEIE. BEFRAERMR EDZEEN100QTES 1>
B ICREEESNTIE Y, RXDETHLURXDEOE Y b
ICEDT. FRAERDIBARESFPAR Y DERZMIET
BHOOTOAISNTIVETFATEAT IV IR
AImEnEd, KR5S, TITUT7 I IFEDHREZER
L&

MAXIN

707357 7IVECMLE HiRIE
8EVhDSET_CMLL 22X 5T, CMLE 1B Dk 1E %
HLEY, BREAELRAREDLANIVIE MAX39450D
BET-—RKRELET, ENOOEALNIVEEBRL
100QE8EMZRBEL/IZE) LU IDHEEY b
ZROICRLET, R7IC. HADACO I BREEDREFEZ
RLET

13
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MAX3945

1.0625Gbps~ 11.3Gbps.

SFP+FaPNINRYSTA2IFP T

RS, HAESTI 77X

RXCTRL2[1] RXCTRL1[7:6] OPERATION MODE DESCRIPTION
RXDE_EN RXDE1 RXDEO MODE DEEI\(ndP;;ASIS
0 X X Deemphasis block is disabled 0
1 0 0 Deemphasis block is enabled Level 1 0.3
1 0 1 Deemphasis block is enabled Level 2 1.1
1 1 0 Deemphasis block is enabled Level 3 2.1
1 1 1 Deemphasis block is enabled Level 4 4.3
6. CMLH HiRIEEEFE (1R 1E)
RXCTRL1[1] RXCTRL2[1] RXCTRL1[7:6] OUTPUT
MODE AMPLITUDE
RATE_SEL RXDE_EN RXDE1 RXDEO (mVp-p)
0 X X X Low data-rate path 400 to 1192
1 0 X X High data-rate path 400 to 1147
1 1 0 0 High data-rate path with deemphasis 400 to 1041
1 1 0 1 High data-rate path with deemphasis 400 to 987
1 1 1 0 High data-rate path with deemphasis 400 to 908
1 1 1 1 High data-rate path with deemphasis 400 to 828
F7. CMLiIDACY BRHE (IEE(E)
RXCTRL1[1] RXCTRL2[1] RXCTRL1[7:6] MODE RESOLUTION
RATE_SEL RXDE_EN RXDE1 RXDEO (mVp-p)
0 X X X Low data-rate path 4.5
1 0 X X High data-rate path 4.5
1 1 0 0 High data-rate path with deemphasis 4.1
1 1 0 1 High data-rate path with deemphasis 3.9
1 1 1 0 High data-rate path with deemphasis 3.6
1 1 1 1 High data-rate path with deemphasis 3.3
MAXIM

14




1.0625Gbps~ 11.3Gbps.
SFP+Fa1PN/INRUYSTF12IPT

&8. LOSDO#!fH

LOS2_EN LOS1_EN OPERATION MODE DESCRIPTION
0 0 LOS circuitry is disabled and powered down
X 1 LOS circuitry is enabled and Rx input amplitude is detected
1 0 LOS circuitry is enabled and RPMIN input amplitude is detected
LOS[Elig

LOSEIERICIF2DDENEE—RA BV, LOST ENBLD
LOS2 ENEY Mok >THIflENET (R8ESMR), 51
DE—RTlE. LOSTOVINANESDESIRIEEGRS
LT. 6EYRDSET LOSL UZ&IC&-THIBMEND
Tty hENEZAL YA REEEBLET, E2DE—
i KTlE. LOSTO YA RPMINIEFDEEE. 6D
2mv/div | SET LOSL Uz Thlflanad Ty hanz 2Ly
O Sa)LREERBLET, E2DT—RDIBS. THTH
: 51— RBHICEDUEBHDLOSHRE N TEETT,
400,s/div LOSO 7 —h X L wiralb i3, #1.5mVpp x
SET LOS[5:01Cd. LOSDF+ 51> I EIET D=,
X3. ADEEDERBED/N—Z MIWTBSLOSDINE LOSO 77— RMRBRL N)UIET7H—MLN)LDF1.61&(
BoTWET, LOSOfEM, 24 ILF. BEULOSOHVR
+2OBBIE. LOST ENZ/=13L0S2 ENDEIRICL B
BBETTE A,

TO5S5TTIVELOSHE NV R+ I

ZOOBEES. RTTAN I DHESERIEICRETD

. _ AEEMDH DB ANEEEVIILET, TNSD

----------- 601 N O BB/ ANESIE—BDNS U RA VY E—F V2TV

| DEESRICERTDENDTHY. LOSHHESEEES

ML i BTURFLLARILDY VOB TS —DEREK DA
= i A B ET,

50mV/div

50mV/div

2mv/div

; N LOSHEAVZF75E IS, 7Y MDSET _LOSTIMER[6:0]
i L S2 5% B LT 35025 7 TO~4500psi-% 2 A
X4, ASDESOEIRFEDO/N—Z MIFTBLOSDIEE(LOS ’i\z;]?:% Logﬁsffﬁ)f%LZ]g)V%isﬂgjﬁjH;éiégzL—ObS\

NG ] TEAL S N f RAR) D%

VAT TRBOR 1 S CLOSDRID Y ATENZT) HAESDZ R LEOELARBILLES, LOSENVRE
SO, BEENDEDESBEANT I F L EE
RBESEEICRIRT BHEN B ES, B3lE. LOS
WV 2 TR DREEE B LT LVELMESIT. 1
800usED AN ES DL 1 LCLOSESHE(LT S
BFERLTIET, Bald. LOSEHVZF TBmED
BAELS £ >T. ANES DL T BLOSEEDV
N TN BT ERL T E.

MAXIN 15
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MAX3945

1.0625Gbps~ 11.3Gbps.

SFP+FaPNINRYSTA2IFP T

R, TAIHIBEDT—FEE

15 | 14 [ 13 [ 12 [ 11 [ 10 | o 8

7 | 6 | 5 | 4 | 3] 2] 1] o0

Register Address RWN

Data that is written or read.

R10. LOZRIDERBESLUV7RLR

ADDRESS NAME FUNCTION
HOx00 RXCTRLA1 Receiver Control Register 1
HOx01 RXCTRL2 Receiver Control Register 2
HOx02 RXSTAT Receiver Status Register
HOx03 SET_CML CML Output Level Setting Register
HOx04 SET_LOS LOS Threshold Assert Level Setting Register
HOxOE MODECTRL General Control Register
HOx12 SET_LOSTIMER LOS Timer Setting Register
3R FATYIEE CSELEOICRET DI EICEOTEEEIO—ZLET,

2%
MAX3945|3MBMIEDI/RX T PFIA 2 FTI—2R
ZEELTCVLEY, oI O—A 00OV IEER
LEd, ZO3RA >y T71—Rd. WBEET—5F514
SDA. 7O Vo{EBANSCL, BXUOFVTELIMAH
CSEL (770747 /N\A)TEBHRINE T, AEDVRY—
WCSELBF A7 —h 3B EICEDTT—YEREEH
AL E 9, CSELAMIIERESN%. YRY—IZo0Ov Y
EEDERERBLET, INTOT—FimXII, RLEA
EvRMSB)ASIBICITHhNET,

Zaran

B2 DIEFEIT. 168 Y hDERETEBR S NET(15E Y D
7RLZ/F—%. 1EYRDRWN), /N\2¥245—(3SCLE
TI6ED IOy IHA I EERLE T, TNTDRIET
8 hDFT—HHMAX3945(I3%(ESnF T, RWNE YK
ICEDT. ZDUA VIV GERUNERAZNIRES N
F9, ROESBLTLIES,

LYZRIPRLR

MAX3945(3, JOI 53 I\ ERageRT7TEDL 2%

ZHELTNEYT, R10IC. LIPRIYBIUT7 R %
~LEY,

Ei2HE—F(RWN = 0)

VAY—IISCLETEE 16D IOV ITFA UL ZERL
9, vRY—I3. GEt16Ey hE(MSBABIEID) 70y
DI T T Y TSDAZA UICHALEFE T, YRI—IL.

16

MSICA VETI—ADIAIV T, FleR1TIISES
FBYAIVITNSA—IDEHEZRLET,
SZMUE—F(RWN = 1)
VAZ—IISCLETEE16EDIOY ITA UL ZERL
F9, vRY—Id. GE8EYVhEMSBASIRIO) IOV
MDILFUT VI TSDAZAICHEALE T, RWNEY hD
EENTT LB, SDAZA VA EREh&Ed, RL—7
3. 8EY DT —5%Z(MSBABIRID) 2Oy UMD LY
TyrTHALET, YRAY—Id. CSELZOICEREITDZ
EICFOTEEZIO-ALEFY, H5IC. 125 T1—X
DEAITERLET,

E—RHIf

/=Y E—RTIE. MODECTRLZRLINTDL TRY
ICDONWCHRUERGSEERIDIENTEZRT, /—
VILE—RDFIHILNDE—RTT,

YR YTE=RTIE. YVRY—IIRXSTATL X5 %
ERBDLOZZICHIREBELDT—FEESIALIENT
=F9, YUY SE—RIZEBBTDICIE. MODECTRL
L2577 RLR = HOXOB)ICHOX12Z Y h g2 mE
&Y FE9d, MODECTRLL 2 #ICHOX12h v hEh
=B ORDIEEIIHFIRAELICEYE T, ROBIEDT T E.
YN Y TE—RIIEBEMICRTLET, =SICHIER
LDBREETORENHDIZEIE. D —T VR =4
RS IELBHIET,

MAXI N




1.0625Gbps~ 11.3Gbps.
SFP+FaPNNRYZTF12IFP>T

WRITE MODE

e —
| S o 5 5

SCL

fpg— - 3

soa[ ) e X;\SXA4XA3XA2XA1XAU)\RWN,(D7XD6X05XD4XD3X02XD1XDOX

IDH

READ MODE
OSEL  ja—ti — —tr—
‘ e I § i i

SCL

1D3—> m— 3 —N~—10

soa[ Y 4 XA5XA4XA3XA2XA1XAU)’HWN\O/_\(DYXDGXDSXMXD3XD2XD1XDOX

tDH

5. 3RT A SINA VI TT—2ADIA T
RN, AVITI—ADIAIVITINGA—F

SYMBOL DEFINITION

tL CSEL leading time before the first SCL edge

tCH SCL pulse-width high

tcL SCL pulse-width low

tD SCL rise to SDA propagation time

tDs SDA setup time

tDH SDA hold time

tT CSEL trailing time after last SCL edge
LIZ25DER
Receiver ControlL2Z#1 (RXCTRL1)
Bit # 7 6 5 4 3 2 1 0 ADDRESS
Name RXDE1 RXDEO X* SOFTRES BWH1 BWO RATE_SEL xX* HOX00
Default Value 0 0 1 0 1 1 1 1

*TIFINDREZEBLANTL S0,

EYb7&KU6 : RXDE[1:0]e 2hom2E Y bME. HAREDT T 77 A= HHT21eOICERLET. EVHD
HESIUMWSTDT I IT7ALNIVICDNTE, REZERLTLES Y,

Ew b4 : SOFTRES, 3125 TI—ADEBRAARERIFICIOEYMITAERESNTIVDIHES. CSELA O—IIED
R CINTOLIRINTIHIVNREICEY &,

l: w38 KU2: BW[1:0]. RATE_SEL = ODIFE. INSD2EYNTUI T4V IT7 0 TOFEEZSI#HL £,

RESSIUWIETD I ILYDRERICDONTIE, R1ZSRLTLLES .

Ew b1 : RATE_SEL., RATE_SELId. EFHD T —5F#E(1.0625Gbps~4.25Gbps) E&FIHD T —#E 8 (4.25Gbps
~11.3Gbps)Di&R%ZFT1 & T, RATE_SELICT1A Y hENT\DIHE. &R BOREAEIRENE Y, RATE_SELIC
0A Y hENTI\DIBE. EFEEORENERINET,

MAXIN 17
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MAX3945

1.0625Gbps~ 11.3Gbps.
SFP+FaPNNRUZTF1 2P T

Receiver ControlL 222 (RXCTRL2)

Bit # 7 6 5 4 3 2 1 0 ADDRESS
Name LOS2_EN | LOS1_EN | LOS_POL RX_POL SQ_EN RX_EN RXDE_EN AZ_EN HOXO1

X
Default Value 0 1 1 1 0 1 0 1

Ew k7 : LOS2_EN, LOS1_ENEYrEDMEEE T, RSSIEZHN—IXDLOSEEEZA *—TILE /=3 T1z—TILL
F9, MDERT. EDLDBIBEICRSSIEZIN—DLOSH TFrE—TIlen. EDLSBIFEICA r—TILEhdh
ZRLET,

LOS2_EN LOS1_EN RX_EN Rx INPUT-BASED LOS RSSI MONITOR-BASED LOS
0 0 X Disabled and powered down Disabled and powered down
0 1 1 Enabled Disabled and powered down
X 1 0 Disabled and powered down Disabled and powered down
1 1 1 Enabled Disabled and powered down
1 0 0 Disabled and powered down Enabled
1 0 1 Disabled and powered down Enabled

Ewr6:LOS1_ENo RXADN—XDLOSEEZHIEHL FF, RX_ENICOA Y hEnTI\DI5E. LOSEHEEL T/ 2—
TIEnxd,

0=71t—"7I
1T=A432—J)
Ew b5 LOS_POL, LOSimFDmM4ZFIHL X,
0 = iz
1 = JREn
Ew k4 : RX_POL, CMLEA D& ZHIEHL 9
0 = %%
1 = FERER
Ewb3:SQ_EN, SQEN = 1DiHE. LOSOT7H—hFICCMLEDDRTILFh T ThnE T,
0=71E—"7I
T=a42—7)
Ew b2 RX_EN, ZEREEA 2—TILEETrE—TILLET,
0=71E—"7I
1T=A432—J)
Ewb1:RXDE_EN, CMLEADT IV 77 R &A =TIV E I T12—TILLET,
0=71E—"7I
1T=a42—7)
Ev b0 : AZ_EN, #—bEOEEEA X—TILEIETrE—TILLET,
0=71E—"7IL
1=A432—J)

18 MAXI N




1.0625Gbps~ 11.3Gbps.
SFP+FaPNNRYZTF12IFP>T

Receiver StatusL X% (RXSTAT)

) 1 0
Bit # 7 6 5 4 3 2 (STICKY) | (STICKY) ADDRESS
Name X X X X X X POR_2d LOS_2d
HOx02
Default Value X X X X X X X X

EY b1 : POR_2ds VecDEREEN2.IVUATDIHE. POREIREICEDTPOR 2dIC/N\M A Y hEn&Ed, BEREE
2. 75V LD /B3R CPORED 7Y — AR NE I AL POR_2dEY MIFERW AT DI T/ N1 DEXKIC
EUEY,
EvY b0 :LOS_2ds LOSRT—HZADIAE—TY, CNIIIZATAYF—EYITHY, IEHLEHMIICLDTIU7Sh
F9. YRY—IZEOTZDEY MDFEUAThNDAL FIcIFPORNMEETDET. BAIDON S INDERHL S YF
CRUEED

CML Output Level SettingL X% (SET_CML)

Bit # 7 6 5 4 3 2 1 0 ADDRESS
SET_CML[7] SET_CML[Q]
N SET_CMLI6] | SET_CMLIE] | SET_CML[4] | SET_CML[3] | SET_CML[2] | SET_CML[1
ame (g | SET-CMLIE] | SET OML[B] | SET CMLI4) | SET_CMLI3] | SET.OMLZ] | SET.OML |~ r o™ |
Default Value 0 1 0 1 1 1 0 0

EYhr7~0: SET_CML[7:0]o SET CMLL-2ZHZII8EYRDL U R5THY . CMLOEAHDIRIEE LTEREA255%21Y
hIoZENTEET, CMLOEHLNILESET_ CMLOBRZRE T DHICDNTIE, RI13ZSRLTLES,

LOS Threshold Assert Level SettinglL 2% (SET_LOS)

Bit # 7 6 5 4 3 2 1 0 ADDRESS
SET_LOS[5] SET_LOS[0]
N X X SET_LOS[4] | SET_LOS[3] | SET_LOS[2] | SET_LOS[1
ame (MSB) -LOS[A] | SETLOSE3] | SETLOSR] | SETLOSI | o HOX04
Default Value X X 0 0 1 1 0 0

Ewbr5~0 : SET_LOS[5:0], SET_LOSL 2 RX&d. LOSZL Y 3)VRDFREICERTDHOEY DL I XFTY, Rx
ANR=ZDLOSERSSIEZIN—=ZADLOSO@EAS ICDNTDRERLZLOSZ Ly 2 3)V REFEEDACO—FDBERICD
WTIE [EEEERFEIDIEZSRLTIES0Y,

y." W/ 4V, 19
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MAX3945

1.0625Gbps~ 11.3Gbps.
SFP+FaPNNRUZTF1 2P T

General ControllL 2% (MODECTRL)

Bit # 7 6 5 4 3 2 1 0 ADDRESS
MODECTRL[7] MODECTRL[0]

Name wsE) MODECTRL[6] | MODECTRLI[5] | MODECTRL[4] | MODECTRL[3] | MODECTRL[2] | MODECTRL[1] (s8)

Defallt HOx0E

etau 0 0 0 0 0 0 0 0

Value

Ewr7~0: MODECTRL[7:0]oc MODECTRLL-22%13. /—VILE—REEY N7V TE—ROBDYIEZZATAEICL
9, BYNTYTE—RIE. ZOLIRFICHOX12Z Y b T EICLDTERENE T, MODECTRLIGME %~ DEA
HREDRICEFH T DRENHUET,

LOS Timer SettinglL X% (SET_LOSTIMER)

Bit #

Name

Default Value

7 6 5 4 3 2 1 0 ADDRESS
SET_ SET_
SET_ SET_ SET_ SET_ SET_
X LOSTIMER[6] LOSTIMER[0]
LOSTIMER[5] | LOSTIMER[4] | LOSTIMER[3] | LOSTIMER[2] | LOSTIMER[1] HOox12
(MSB) (LSB)
X 0 0 0 0 0 0 0

Ewbr6~0 : SET_LOSTIMER[6:0], SET_LOSTIMERL ZZZII7TEYRDL R THY, 0~127T21zvbddIE
NTEFY, FENLYMV—IBEDACI—ROBERICDNTIY. [TEEEERFMIDIEZSRLTIZE 0,

®12. LIORITYT

REGISTER
REGISTER NORMAL | SETUP | BIT NUMBER/ DEFAULT
FUNCTION/ BIT NAME NOTES
ADDRESS NAME MODE MODE TYPE VALUE
Rx deemphasis
R RW 7 RXDE1 0 MSB control with
RXDE_EN = 1
Rx deemphasis
R RW 6 RXDEO 0 LLSB control with
RXDE_EN = 1
R RW 5 X 1 Must be set to 1
Soft reset control
Receiver R RW 4 SOFTRES 0 bit
Conjtrol Input bandwidth
Register 1 RXCTRLA1 R RW 3 B 1 control with
Address = RATE_SEL = 0:
HOx00 00: 1GHz
01: 2.1GHz
R RwW 2 BWO 1 10: 2.5GHz
11: 3GHz
Rate-select con-
trol
R RW 1 RATE_SEL 1 0: 1G/4G mode
1: fast mode
R RW 0 X 1 Must be set to 1
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1.0625Gbps~ 11.3Gbps.
SFP+FaPNNRYZTF12IFP>T

R12. LORYTYT(H5E)

REGISTER
REGISTER NORMAL | SETUP | BIT NUMBER/ DEFAULT
FAUDNI;EJé.OSI;/ NAME MODE MODE TYPE BIT NAME VALUE NOTES

RSSI monitor-
based LOS

R RW 7 LOS2_EN 0 0: disabled

1: enabled when
LOS1_EN=0

Rx input-based
LOS

0: disabled

1: enabled

R RW 6 LOS1_EN 1

LOS polarity
R RW 5 LOS_POL 1 0: inverse
1: normal

Receiver Rx polarity

gomrol , CTRLS R RW 4 RX_POL 1 0: inverse
egister 1: normal

Address =
HOx01 Squelch

R RW 3 SQ_EN 0 0: disabled
1: enabled

Rx control
R RW 2 RX_EN 1 0: disabled
1: enabled

Rx deemphasis
R RW 1 RXDE_EN 0 0: disabled
1: enabled

Rx autozero
control

0: disabled
1: enabled

R RW 0 AZ_EN 1

Receiver
) POR -> Vcc low
Status R R 1 (sticky) POR_2d X limit violation

Register RXSTAT

Address = . Copy of LOS
HOX02 R R 0 (sticky) LOS_2d X status

y." W/ 4V, 21
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1.0625Gbps~ 11.3Gbps.
SFP+FaPNNRUZTF1 2P T

&R12. LRIV T(I5E)

REGISTER
REGISTER | NORMAL | SETUP | BIT NUMBER/ DEFAULT
FUNCTION/ BIT NAME NOTES
ADDRESS NAME MODE | MODE TYPE VALUE
MSB output level
R RW 7 SET_CML[7] 0 DAC
CML Output R RW 6 SET_CML[6] 1
Level R RW 5 SET_CML[5] 0
i R RW 4 ET_CML[4 1
Settl.ng SET_CML SET_CML[4]
Register R RwW 3 SET_CML[3] 1
Address = R RW 2 SET_CML[2] 1
HOx03 R RW 1 SET_CML[1] 0
LSB output level
R RW 0 SET_CMLI0] 0 DAC
MSB LOS thresh-
LoS R RW 5 SET_LOS[5] 0 old DAC
Threshold R RW 4 SET_LOS[4] 0
Assert Level
R RW 3 SET_LOS[3 1
Setting SET_LOS R AW > SET_LOS[2] ”
Register = 2]
Address = R RW 1 SET_LOS[1] 0
HOx04 LSB LOS thresh-
R RW 0 SET_LOSI0] 0 ol DAC
RW RW 7 MODECTRL][7] 0 L\r/'jB mode con-
RW RW 6 MODECTRL[6] 0
General RW RW 5 MODECTRL[5] 0
Control RW RW 4 MODECTRL[4] 0
Register MODECTRL AW AW MODECTRL
Address = 8 [3] 0
HOXOE RW RW 2 MODECTRL[2] 0
RW RW 1 MODECTRL[1] 0
RW RW 0 MODECTRL[0] 0 tLriIB mode con-
R RW 6 SET_LOSTIMER[6] 0 MSB LOS timer
LOS Timer R RW 5 SET_LOSTIMER[5] 0
Setting R RW 4 SET_LOSTIMER[4] 0
Register SET_LOSTIMER R RW 3 SET_LOSTIMER[3] 0
Address = R RW 2 SET_LOSTIMER[2] 0
HOx12 R RW 1 SET_LOSTIMER[1] 0
R RW 0 SET_LOSTIMER[O] 0 LSB LOS timer
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1.0625Gbps~ 11.3Gbps.

SFP+FaAPININRYZSFA TP T

RETFIB

CMLEALANILDERTE
KIBBIV14E5SBLTLES L RIBDRXDE1HLV
RXDEOE Y hDE < DEICK IS T DT LI T 7 AMD(E
(3. SET CML[7:0]D&EIcL>TEILL £, 13Tl
SET CML[7:0] = 120d&EWNVSEREICDODWNTCTIT7
DADEEEEH LTINET, EDOMDSET_CML[7:0]D
BICHTDTIY 77 ADEAICDNTIE., [TEEEE
B TREIN T F 9 ([Deemphasis Value vs. SET_
CML DAC Setting (> 77 X MD{EESET_CML
DACDREDREZ) (RATE_SEL = 1)IDI=ZT7%588),
RATE_SEL = 1T iR g &l D & A'SET_CML[7:0] =
170dBATDIBE. 7=&EZRXDE_EN = 0CH240DTFTI
T7ZANEETDIEITIELTLES L,
HyTV5AVF oY DER
ACHY T TIZDNTE. L= /I\DREED Y ZH
BMEENBEDICHhY T I FUoHCNS KD
CouTEBIRIDBENHUEY, Duyid. ADEER
HMAYNATENDBETEERITHEAPLES N = 1/
[21(50)(CiN)])e MAX3945MI8E. Cind & UCoutd
HEE(EIZO0. 1TuF T,

& 13. CMLEBIRIED N (IR E(E)

ZF 7' YMEEIY T Y DER

CAZET SV ROBICERI DA T UHICELOT E5
REEDDCH 7Y MEEIL—TDRERARESNET,
MAX3945Mi5&. CAZET S ROEICO0. TuFD I
TUNEEG T DI ENHEINE T,

PIVr—23viEHk
LA7IMIDT
EMIEOOR =D %Z&/IMET DIz, BNIESEKRIED
LATOREERE. BRlLizIo VR TL—2%2malz%
BERZFERL TS0,
TIHORR—=ZXBINYRINY o —
16ETQFND T O ZR—ZX R/ Ny RIE, ICH S DRERD
2D B IBEMIBTORBEZRMBELET, ZD/VYRIZ
MAX3945 EMESKITZ RIZHEDTHY., BEIEREM
PRUBESHMEEEBD-HICERERD I S RICISA
EETT2REBLNHYET, SFMICDONTE. 77T —
32/—hk862 [HFAN-08.1: Thermal Considerations
of QFN and Other Exposed-Paddle Packages| (&)
ZZRRLTLEE L,

RXCTRL1[1] RXCTRL2[1] RXCTRL1[7:6] DEEMPHASIS (dB
RATE_SEL RXDE_EN | RXDE1 | RXDEO | (SET_CML[7:0] =(12()>d) EQUATION FOR (VRout. - VRout)
0 X X X 0 45mVp-p + 4.5mVp-p x SET_CML
1 0 X X 0.72 4.5mVp-p x SET_CML
1 1 0 0 1.17 -AmVp-p + 4.1mVp-p x SET_CML
1 1 0 1 1.89 -7mVp-p + 3.9mVp-p x SET_CML
1 1 1 0 2.48 -10mVp-p + 3.6mVp-p x SET_CML
1 1 1 1 3.86 -13mVp-p + 3.3mVp-p x SET_CML

F14. HALANIL400mVp_pE800MVp_pDIFEDSET_CMLAODACI—F

RXCTRLA[1] RXCTRL2[1] RXCTRL1[7:6] SET_CML DAC CODE
RATE_SEL RXDE_EN RXDE1 RXDEO 400mVp-p 800mVp-p
0 X X X 80 169
1 0 X X 91 181
1 1 0 0 98 194
1 1 0 1 106 208
1 1 1 0 115 225
1 1 1 1 126 245
V.V 4V 23
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1.0625Gbps~ 11.3Gbps.
SFP+FaPNNRUZTF1 2P T

F " N -~
EBgErPJVr—2avER
SFP
SFP+ OPTICAL RECEIVER CONNECTOR HOST BOARD
133V SUPPLY HOST
FILTER FILTER
VCC_RX
O 33V
T 1 }_‘
— 47kQ
EP Vg CAZ
CIN VeeRr L0S
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§§{ il RIN+ MAX3945 ROUT+ I é
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106 PIN Al
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2%k L SCL WRE
SDA INTERFACE
— CSEL
POWER-ON RESET
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