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ABSOLUTE MAXIMUM RATINGS

MAX3949
e e b

VG VOCT vttt -0.3V to +4.0V Voltage Range at BIAS ..., 0.4V to 2.5V
VGG = VOCT! e < 0.5V Current into TOUTC and TOUTA ..o +150mA
Voltage Range at TIN+, TIN-, DISABLE, Continuous Power Dissipation (Tp = +70°C)

SDA, SCL, CSEL, VSEL, FAULT, and BMON......-0.3V to V¢ TQFN (derate 20.8mW/°C above +70°C)............... 1666.7mW

Voltage Range at

TOUTA, TOUTC ... (VoeT - 1.3V) to (Ve + 1.3V)
Current Range into TIN+ and TIN-... -20mA to +20mA
Current Range into BIAS ... OmA to +120mA

Storage Temperature Range...............ccc.coove..
Die Attach Temperature.............ccccoeeee.

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

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion 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.

PACKAGE THERMAL CHARACTERISTICS (Note 1)

TQFN
Junction-to-Ambient Thermal Resistance (64a) .......... 48°C/W
Junction-to-Case Thermal Resistance (8)c) ............... 10°C/W

Note 1: 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 china.maximintegrated.com/thermal-tutorial.

ELECTRICAL CHARACTERISTICS
(Vce = Vet = 2,95V to 3.63V, Ta = -40°C to +95°C; typical values are at Voo = Voot = 3.3V, Ta = +25°C, Igjas = 60mA,

LDmop = 40mA, and 14Q single-ended electrical output load, unless otherwise noted. See Figure 1 for electrical setup.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
POWER SUPPLY
Power-Supply Gurent 00 | crenal pilp incucrors (N0 ) s 70 | m
Power-Supply Voltage VeeT Vee 2.95 3.63 \Y
POWER-ON RESET
V¢ for Enable High 2.55 2.75 V
V¢ for Enable Low 2.3 2.45 \Y
DATA INPUT SPECIFICATION
Input Data Rate 1 10.3 11.3 Gbps
Launch amplitude into FR4 transmission
< 191
lé?r:&?zlgn 0] = 01b, 02 08
SET_TXEQ[1:0] = 11b
Differential Input Voltage VIN SET_TXEQ[10] = 01, Vp_p
SET_TXEQ[1:0] = 11b, 0.15 1.0
outside of optimized range
SET_TXEQ[1:0] = 00b 0.15 1.0
Common-Mode Input Voltage Vewm 215 \
Differential Input Resistance RiN 75 100 125
Maxim Integrated 2
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ELECTRICAL CHARACTERISTICS (continued)
(Vce = Vet = 2,95V to 3.63V, Ta = -40°C to +95°C; typical values are at Voo = Voot = 3.3V, Ta = +25°C, Igjas = 60mA,
LDmop = 40mA, and 14Q single-ended electrical output load, unless otherwise noted. See Figure 1 for electrical setup.) (Note 2)

MAX3949

Bk A= b LU b

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SCD11 0.1GHz < f<11.3GHz -30
' ' : f<41GHz -19
Differential Input S-Parameters SDD11 dB
(Note 4) 41GHz < f < 11.3GHz -16
SCC11 1GHz < f < 11.3GHz, Zcm source = 25Q -13
BIAS CURRENT GENERATOR (Figure 3)
Maximum BIAS DAC Current Iglasmax | Current into BIAS pin 85 105 mA
Minimum BIAS DAC Current IslasmiN | Current into BIAS pin 5 mA
BIAS-Off Current IBIAS-OFF 0.1 mA
BIAS DAC LSB Size 200 PA
BIAS DAC Integral Nonlinearity INL 5mA < Igjas < 85mA +0.5 %FS
BIAS DAC Differential DNL Guaranteed monotonic at 8-bit resolution, LSB
Nonlinearity SET_IBIAS[8:1] 0.5
BIAS Current DAC Stability 5mA < Igjas < 85mA, Vpjag = 1.5V 1 4 %
(Notes 5, 6)
BIAS Compliance Voltage 0.9 1.5 2.1 Vv
. GemoN = IsmoN/IBias, external resistor to
BMON Current Gain GBMON GND defines voltage 8.5 9.6 11.8 mA/A
BMON Current Gain Stability SmA < Igjas < 85MA, Vjag = 1.5V 15 5 %
(Notes 5, 6)
Compliance Voltage at BMON 0 1.8 vV
LASER MODULATOR (Note 7)
Maximum Laser Modulation LD Current into TOUTC pin, 5Q laser load, 85 mA
Current MODMAX | g 259, deemphasis P-P
Minimum Laser Modulation LD Current into TOUTC pin, 5Q laser load, 10 mA
Current MODMIN | g 259 deemphasis P-P
Modulation-Off Laser Current LDOMF'O:D' Current into TOUTC pin 0.1 mA
Modulation DAC Full-Scale
Current IMOD-FS 99.7 130 mA
Modulation DAC LSB Size 247 pA
Mod.ulatlo.n DAC Integral INL 1 %FS
Nonlinearity
Modulation DAC Differential DNL Guaranteed monotonic at 8-bit resolution, LSB
Nonlinearity SET_IMOD[8:1] 0.5
TOUTA and TOUTC
Instantaneous Output With external inductive pullup to Voot Veer -1 Veer + 1 \
Compliance Voltage
Maxim Integrated 3
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ELECTRICAL CHARACTERISTICS (continued)
(Vce = Vet = 2,95V to 3.63V, Ta = -40°C to +95°C; typical values are at Voo = Voot = 3.3V, Ta = +25°C, Igjas = 60mA,
LDmop = 40mA, and 14Q single-ended electrical output load, unless otherwise noted. See Figure 1 for electrical setup.) (Note 2)

MAX3949

Bk A= b LU b

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Modulation Output Termination Rourt 19 25 31 Q
. - 10mA < LDpop < 85mA, o
Modulation Current DAC Stability Viias = 1.5V (Notes 5, 6) 1.5 4 %
Modulation Current Rise/Fall 20% to 80%, 10mA < LDpop < 85mA
Time R | (Note 5) 22 36 ps
10mA < LDpop < 85mA, 8.5Gbps with 4
K28.5 pattern
Deterministic Jitter (Note 5) DJ 10mA < LDpop < 85mA, 10.3125Gbps 6 12 psp-p
(Note 8)
10mA < LDpop < 85mA, 11.3Gbps 8 13
(Note 8)
Random Jitter RJ 10mA < LDpmop < 85mA (Note 5) 0.19 0.55 PSRMS
0.1GHz < f<4.1GHz, 10
z =12.5Q
. . SCC22 CM_SOURCE
Differential S-Parameters 4.1GHz < f < 11.3GHz, 5 dB
(Note 4) ZCM_SOURCE = 12.5Q
0.1GHz< f < 11.3GHz
SDD22 - ’ -13
ZDIFF_SOURCE = 509
SAFETY FEATURES
>
Threshold Voltage at BIAS Fault never oceurs for Vpjag = 055V, fault | 5o 0.55 v
always occurs for Vgjag < 0.35V
Fault never occurs for V >V -
TOUTC Z VeeT Veer - Veer -
Threshold Voltage at TOUTC 1.45, fault always occurs for Vtoyte < {88 145 \Y
Veeor-1.88 ' '
Fault never occurs for Vtouta = VeeT - v ) v )
Threshold Voltage at TOUTA 1.45V, fault always occurs for VTouTA < cet cct v
1.88 1.45
Veer - 1.88V
Fault never occurs for Voot = Vg - 0.27V, | Ve - Voo -
Threshold Voltage at Voot fault always occurs for Voot < Vg - 0.6V 0.6 0.27 v
Maxim Integrated 4
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ELECTRICAL CHARACTERISTICS (continued)
(Vce = Vet = 2,95V to 3.63V, Ta = -40°C to +95°C; typical values are at Voo = Voot = 3.3V, Ta = +25°C, Igjas = 60mA,
LDmop = 40mA, and 14Q single-ended electrical output load, unless otherwise noted. See Figure 1 for electrical setup.) (Note 2)

——
AN

ik o= b

MAX3949

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
TIMING REQUIREMENTS (Notes 5, 7)
Igjas = 25mA, LDyop = 65mA, bias and
Initialization Time i modulation DAC are both Oh, time from 12 s
INIT | TX_EN = high to Igjag and LDyop at 90% H
of steady state
Time from rising edge of DISABLE input
DISABLE Assert Time toFF signal to Igjas and LDypop at 10% of 3 us
steady state (Note 5)
) Time from falling edge of DISABLE to Igjas
DISABLE Negate Time foN and LDpop at 90% of steady state (Note 5) 12 HS
Time from negation of latched fault using
FAULT Reset Time trRecover | DISABLE to Igjag and LDpop at 90% of 12 us
steady state
. Time from fault to FAULT = high
FAULT Assert Time t X 0.7 3 S
FAULT | CpauLT < 20pF, ReaulLT = 4.7kQ v
DISABLE to Reset Time ;I;r;;te DISABLE must be held high to reset 4 us
DIGITAL I/0 SPECIFICATIONS (SDA, SCL, CSEL, FAULT, DISABLE)
Input High Voltage ViH 1.8 Ve Y
Input Low Voltage ViL 0 0.8 vV
Input Hysteresis VhysT 80 mV
Input Capacitance CiN 5 pF
DISABLE Input Resistance RpyLL Internal pullup resistor 4.7 7.5 10 kQ
Input Leakage Current i Input connected to Vcc 10
A
(DISABLE) I Input connected to GND 440 775
liH Input connected to Voo -2 +2
Input Leakage Current - -
SDA Input connected to GND, internal pullup is HA
(SDA) I . 35 75
75kQ typical
Input connected to Vg, internal pulldown
Input Leakage Current I is 75kQ typical 35 75 A
(SCL, CSEL)
I Input connected to GND -2 +2
Output High Voltage .
(SDA, FAULT) VoH External pullup is (4.7kQ to 10kQ) to Vo | Voo - 0.1 \
Output Low Voltage .
(SDA, FAULT) VoL External pullup is (4.7kQ to 10kQ) to Ve 0.4 \
Maxim Integrated 5
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = VeeT = 2.95V t0 3.63V, Ta = -40°C to +95°C; typical values are at Voc = Voot = 3.3V, Ta = +25°C, Igjas = 60mA, LDpop =
40mA, and 14Q single-ended electrical output load, unless otherwise noted. See Figure 1 for electrical setup.) (Note 2)

MAX3949
e e b

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
3-WIRE DIGITAL INTERFACE TIMING CHARACTERISTICS (Figure 5)
SCL Clock Frequency fscL 400 1000 kHz
SCL Pulse-Width High tcH 500 ns
SCL Pulse-Width Low toL 500 ns
SDA Setup Time tps 100 ns
SDA Hold Time tpH 100 ns
SQL Rise to SDA Propagation - 5 ns
Time
CSEL Pulse-Width Low tcsw 500 ns
CSEL Leading Time Before the
First SCL Edge L8 500 ns
CSEL Trailing Time After the Last
SCL Edge tr 500 ns
Total bus capacitance on one line with
SDA, SCL Load Cg 4.7k pullup to Vee 20 pF
VSEL FOUR-LEVEL DIGITAL INPUT (Table 2)
Input Voltage High 3-wire address, ADDR[6:5] = 11b 51 6\(;%0 Voo v
Input Voltage Mid-High 3-wire address, ADDR[6:5] = 10b 8/6Vcc 23 x 5/6Vee Vv
+ 0.2 Vee -0.2
Input Voltage Mid-Low 3-wire address, ADDR[6:5] = 01b /evee 18x  3BVec|
+ 0.2 Vee -0.2
. ) 1/6Vce
Input Voltage Low 3-wire address, ADDR[6:5] = 00b 0 05 \

Note 2:
Note 3:
Note 4:
Note 5:
Note 6:

Specifications at Ta = -40°C and +95°C are guaranteed by design and characterization.
BIAS is connected to 1.9V. TOUTA and TOUTC are connected to Vo through pullup inductors.
Measured with Agilent 8720ES + ATN-U112A and series RC (39Q and 0.3pF) between TOUTC and TOUTA (Figure 1).
Guaranteed by design and characterization.

Stability is defined as [(IMmeasURED) - (IREFERENCE)//(IREFERENCE) OVer the listed current/temperature range and Voot =

Vce = VecRrer 5%, Vecrer = 3.3V. Reference current measured at Vocrer and Trer = +25°C.

Note 7:

LDmobp = Imop X (1 - DE) x 50/(50 + R), where LDyop is the effective laser modulation current, Iyop is the modulation

DAC current, DE is the deemphasis percentage, and R is the differential laser load resistance. Example: For RQ = 5 and
DE = 6.25%, LDpmop = 0.852 x Imop.

Note 8:

Maxim Integrated
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MAX3949
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BT (451

(Typical values are at Vo = Voot = 3.3V, T = +25°C, data pattern = 27 - 1 PRBS + 72 zeros + 27 - 1 PRBS (inverted) + 72 ones,
unless otherwise noted.)

SCC11(dB)

SCC22 (dB)

MAX3949 toc01

10.3Gbps OPTICAL EYE DIAGRAM
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20ps/div
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MAX3949 toc05
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(Typical values are at Vo = Voot = 3.3V, T = +25°C, data pattern = 27 - 1 PRBS + 72 zeros + 27 - 1 PRBS (inverted) + 72 ones,
unless otherwise noted.)

TOTAL CURRENT vs. TEMPERATURE MODULATION CURRENT (AT LOAD)
(LDmop AT LOAD = 40mAp-p, Igias = 60mA) BIAS CURRENT vs. DAC SETTING vs. DAC SETTING
220 - 120 - 100 o
CURRENT INTO Vg AND Vet PINS g E % /1 E
210 | PLUS MODULATION AND BIAS CURRENT — -2 y H g
US MODULATIO S CU : 0 Y . /// 2
o 80 | 50 DIFFERENTIALLOAD /)7
= 20 £ /.
E B / = /
= 190 = / Z o \/,/ /
& | —— Z &
S 180 ? £ 60 / 3 50 /// ,/
- 250 LOAD S / S /
£ 170 2 / 5 I
= o 40 = A —
& | — 1 2 ¥ 1002 DIFFERENTIAL LOAD
160 5 /,
T = 92 Y | |
20 /] 4 \ \
150 50 LOAD / 10 250 DIFFERENTIALLOAD — ||
140 0 0
40 25 10 5 20 35 50 65 80 95 0 100 200 300 400 500 600 0 100 200 300 400 500 600
TEMPERATURE (°C) SET_IBIASIB:0] SET_IMOD[8:0]
MODULATION CURRENT DEEMPHASIS BIAS MONITOR CURRENT
vs. MANUAL DEEMPHASIS SETTING vs. TEMPERATURE
9 ‘ ‘ o 700 -
g | SETMoD(B0) - 3540 £ g
TXDE_MD[1:0] = 2d g g
7 _MD[10] P 600 : :
_ = 500 /
e 6 = IpiA = 60MA
3 5 /, g 400 IpiAg = 30mA —H
I
IS A1 S ‘ ‘
[=) 3 =
2900 IBIAS = 10mA
2 J
! 100
0 0
30 50 70 90 110 130 4025 10 5 20 35 5 65 80 95
SET_TXDE[6:0] TEMPERATURE (°C)
EDGE SPEED EDGE SPEED
vs. MODULATION GCURRENT vs. DEEMPHASIS SETTING
50 ‘ ‘ ; o 50 ‘ ; o
10Gbps, 11111 00000 PATTERN g SET_IMODI8:0] = 354d g
45 | 20% T0 80% g 45 | 20% T0 80% g
e 10Gbps, 11111 00000 PATTERN g
40 40
& 35 8 g
= \ =
& 3 £ 30
& \ @ FALL TIME
a 25 2 25 \
L - 'l
20 20 /4
15 15 RISE TIME
0 20 40 60 80 100 30 50 70 90 110 130
Imop (MA) SET_TXDE[6:0]
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(Typical values are at Vo = Voot = 3.3V, T = +25°C, data pattern = 27 - 1 PRBS + 72 zeros + 27 - 1 PRBS (inverted) + 72 ones,

unless otherwise noted.)

Vee

FAULT

DISABLE

OPTICAL
QUTPUT

Vour

FAULT

DISABLE

OUTPUT

Vour

FAULT

DISABLE

OUTPUT

Maxim Integrated

TRANSMITTER DISABLE

MAX3949 toc17

1

3.3V

1ps/div

RESPONSE TO FAULT

MAX3949 toc1

"\ ; EXTERNAL FAULT

2us/div

FREQUENT ASSERTION OF DISABLE

MAX3949 toc21

e |

La— EXTERNAL FAULT

LOW

4ps/div

Vee

FAULT

DISABLE

OPTICAL
QUTPUT

Vour

FAULT

DISABLE

OUTPUT

Vee

2Vee/3

Vee/3

VSEL VOLTAGE (FRACTION OF Vce)

GND

TRANSMITTER ENABLE

MAX3949 toc1

S T R e S T Ry
3.3V

4ps/div

FAULT RECOVERY
MAX3949 toc20

/( EXTERNAL FAULT
REMOVED

4ps/div

MAX3949 3-WIRE ADDRESS
vs. VSEL VOLTAGE

ADDRI6:5] = 11
5/6 x Vcc+200mV ¢ INDETERMINATE

5 ADDRI6:5] = 10

3/6xVee 1200mV¢ INDETERMINATE

- ADDRI6:5] = 01

1/6 xVee 1200mV¢ INDETERMINATE
ADDRI[6:5] = 00

MAX3949 toc22
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CHANNEL
VSEL DETECTION 90 DAC SET_IBIAS |
BE2. ThEEHEE

Maxim Integrated
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MAX3949

11.3Gbps. KIIFE. XiRAEHE LK==

E2ih il
MAX3949 SFP+/QSFP+# 3¢ 3% 5) 28 i it f§ F 3 5 1Gbps
%11.3Gbps#50E 100 TOSA, BHBEHTREYEH

WMAZEHE. BEMPS BADAC. WETFHEMEN
WEREE. CEEMVBEE. REBRLENSE. THES

Leitit, MR TRGRGELEN BN R B8, B
LB T B DR BT R,
i Al A P LG HI I 2B i g

MAERNLHTRE, FBIG00HEHKEE HLEH
Eo B—FBMABREFTUREYHE, B TAMESFP+/
QSFP+E M ERFFSENSIMMITE, HEHBSET TXEQ
FHEREHED, IXCTRLE 728+ TX_POLA F 1= #l
TOUTAFITOUTCAE Xt FTIN+FITIN-BI 4R Mo RASFRIRAL
(IXSTATNB) MR EFEXRBAES,

R AADEERNTERRE

SET_TXEQ[1:0] BOOST AT 5.16GHz (dB)
0 0 1
0 1 3
1 1 55
1 E B iDAC
BUENREBREIMART, TABEZRERHESE

105mAE"]1E§EEmL, 5 $EE H200uA (E3), 18 BDACH
HE3ZL M FEOBIISET [BIAS[8:0]. IBIASMAX[7:01F0
BIASINC[4:014= %,

MEBNBEE T, BB BEBRMRTHIMSET IBIAS
DACEHEFRIEE, Z8IHSET IBIASISFHFRIEE, &
AT LB ELM(POR) /EHIAILITE, PORE, SET IBIAS
(BIASINC[7])BILSB (3£0h0) #0281k 00, FFo7F AHBIASINC
FFEeEm ., IBIASMAXE Fe3BRHI & ABISET IBIAS[8:1]
DAC4H,

AC-COUPLING CASE

3.3V

Veer

TOUTA

@ IMOD_DAC

TOUTC

IBIAS_DAC

BIAS

-

LDmop

y LDgias

LDmoD = K1 x Imop_DAC

LDBiAS = IBIAS_DAC

B3 B EIER

Maxim Integrated
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MAX3949

11.3Gbps. {KIIFE. TiRBAEHICIXENEF

Mis &, SET IBIAS DACE 77 2% B £ {E N #H3BIASINC
FFERF, ML TENE, HERMCBORPED,
BIASINCE 728 H8HL & #7288, BIASINCHIBIGAL LA — Bl
EDE N EFBIRE R, BIGESCEMN-16E+16LSB, R
SET IBIAS[8:1]189 & H1 {H &8 1L IBIASMAX[7:01, IBIASERR
WREFRIRBAL, BSET IBIAS[B:1]11% B HIBIASMAX([7:0],

V#IB7EDAC
MAX3949808 %1 8 B 219 fh 4L &1, T ABQMH 28 K
R ZIASEMAKI S B, HPEH210uA, BH B
H3% ¥ 7 # 0 3 ISET IMODI8: 1], IMODMAXI7:0].
MODINCI7:01f1SET TXDEZ #8845 #/,

AEHIBEIEE T1E, BOLSSIES BERTHIMSET IMOD
DACIRE, S8 HSET IMODIBHFHFHEE, BT
POREHI#MIA1LZIFE, PORGE, SET IMOD (MODINCI[7])
BILSB(SEORD) M 4a 1k A0, FarF BMODINCE 7788 Bl 3o
IMODMAXZ 77 23 45 BR %l & K #ISET_IMOD[8:1] DAC%
o,

#MisfkiE, SET IMOD DACEHF T8 N EE N BMODINC
(4.0l Er, WPtk TIEBTIE), 33888 MO R 68

MODINCH 728 A8 F 788, MODINCHBISHL A —#
AL R AE TR E R, BIEETEM-16E+15 LSB, WE
SET IMODI[8: 118 & #FH{E#BiFIMODMAX[7:0], IMODERR
REARIRBAL, BSET IMODI8:113E B A IMODMAX[7:0]e

OB W ME RIS BIREER ERESET IMODI8:0]1%
FHRFENODACE R(IMop). EMMEIRE(DE)FZE 78t
HHRRVAE, BTRITE.

LDmoD = Imop x 50 x (1 — DE)/(50 + R)
Bt I 5 as
ZB B TREHE260F M BEEMNTOSA, HH R

IR IRIT AT ERBEEREETOSA, Bt ZHhEMR
PSEEABOE10Q, BHRERFTREEZNEDHE, £

Maxim Integrated

MERETRENRG ERNT AL, XNEHERETF
TXCTRL[4:3]F0SET TXDEZF 728,

_FEBE{(POR)
TEHENRBEBLBERFEEERERXTMEIRQ2.75V) 28
WFXARS, EBEEAMG, TX_ENAO, wE B RFF
il BIRDACBIAR B R/ NMIL{E, PORE, FrEEEF:S
BENEBRINE,

BMONZfgE
BMON3| i & % ! @ i 38 % HBIASS| I 8 37t 891/104,
BMONX{#: 89 i S8 BA 3 F iR B B/ o

VSELIjgE
VSELSIBIAEAAA, REMAXI949E35 4k, 1% 3IH
IR & AVee. Vee x 2/30 Vee/3HGND (522), M i it ¥

ZIRA T IMAX39A9T EE R — 134 2%, & B8HAEH

St
2. BN
VSEL ADDR[6:5]
Vee 11b
Ve x 2/3 10b
Vee/3 01b
GND 00b

P58 (R 1P FO 0 o 12 5 FE
L5 AR RO 2 ) 8 B8 B0 4E — 22 3 5| M (DISABLE) A0
ERERI(TX_EN), WUR MBS RB AN E(E4), BEx
HIFAULTSI IR A H & BF, FEBRAITXSTATI F78#H
HRIL, MAX39AOM I S N 2 . BRI HE, 8
HETRE, MAFAULTSIMBKZE N S BF)IRE, #ib
Wi, EEEXCTATI HF8 P, KHBERMENREETR,
TEILH, BEEIXSTAT2E 7S,

17



MAX3949

11.3Gbps. KIIFE. XiRAEHE LK==

Vee

DISABLE

S0 * Veer
U
250 25Q
- TOUTA
TOuTC
* BIAS
BIAS N
= Ve - 0.45V h
ImoD .
Veer - 1.6V —#
<2>
Veer- 1.6V —%
<3>
FAULT REGISTER
TXSTATH
0.45V ——+
> 4> ADDR=H0x06
L0S :
CIRCUIT <5>
UNUSED
— <b>
POR
T <7>
RESET
7.5kQ
UNUSED
<0>
UNUSED
— <>
WARNING REGISTER
TXSTAT2
WAX3949 | SET_BIASIBA] | oveLow |, ADDR = HOXO7
| BIASMAX([7:0] | UNDERFLOW
SET. IMOD[8 1] ' OVERFLOW
<3>
|MODMAX[7 0] UNDERFLOW

B4, L 58 RIP B

Maxim Integrated
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MAX3949
11.3Gbps. {KIIFE. TiRBAEHICIXENEF

FAULTSIB A 875 i, TT@id & DISABLES] B 75 Bk Tt BRMETHENVccHBEBESMRATREE
IR, R DISABLESIHIZE R EZRTIXSTATIFITXSTATZ S P B B BB O R

K3 HFBREFEN

PIN NAME SHORT TO Ve SHORT TO GND OPEN

Normal (Note 1). Can only be

1 DISABLE | Disabled disabled by other means. Disabled
2 VSEL Normal (Note 2) Normal (Note 2) Normal (Note 2)
3 FAULT Normal (Note 2) Normal (Note 1) Normal (Note 2)

BMON Normal (Note 2) Normal (Note 2) Normal (Note 2)

Disabled—Fault (external supply
58 VeeT Normal shorted) (Note 3) Redundant path (Note 4)
Laser modulation current is . Laser modulation current is

6 TOUTA reduced Disabled (hard fault) reduced or disabled (hard fault)
7 TOUTC Laser modulation current is Disabled (hard fault) Laser modulation current is

reduced or off reduced or disabled (hard fault)

IBjaS is on, but not delivered to

9 BIAS i Disabled (hard fault) Disabled (hard fault)
the laser; no fault

10 CSEL Normal (Note 2) Normal (Note 2) Normal (Note 2)

11 SDA Normal (Note 2) Normal (Note 2) Normal (Note 2)

12 SCL Normal (Note 2) Normal (Note 2) Normal (Note 2)

Disabled—Hard fault (external

13,16 Vee Normal supply shorted) (Note 3)

Redundant path (Note 4)

Normal (Note 2) or disabled

14 TIN+ Disabled (hard fault) Disabled (hard fault) (hard fault)

Normal (Note 2) or disabled

15 TIN- Disabled (hard fault) Disabled (hard fault) (hard fault)

F1: ERIE— TR W8 E,

F2: SIMTIEETTRER T, o UHOL R R/ Ak

3 BIREREEE R EEAT 8RR (384N, BEHERRTERRT,

T4 EEE, BHESREN,

L, FES|HEREVcE X B S BH Absolute Maximum Ratings¥3E HIZRRE BR HI5E Bl

Maxim Integrated 19



11.3Gbps. {KIhFE.

3
MAX3949k B E B M3 B DO, BIINFEHE &
B $h, 3% #% O HSDAN | ##E 2. SCLE $P 5 S A0
CSELA NS BEBRAM, SEBEHHE BT ERE
CSELSIMBsh— A& E L, TEHISECSELSIHNES
EFE~ENES, MANSEERYARSH R
(MSB)#E 7,

/334
BRBEEFBI6ME MG I/ EHE, 1IRWN), 2%
TEHEmMSCLR 16NN A, PrAZEIEmMAX3949
FRWBALEIE, RWNEDRE R IEBIEE R BHMEGED),

B fr e At
MAX3949R F 13N T iz FFas, RO T HHFHRRH
t@i_lko

E#&z{(RWN = 0)
FIRBIBAESCLEE =416 NEEL, FRHB[BANE
T &6 ESDAL 4 166 BB (S AIMSBERT) . E &
FISS BT CSELBEOZ L 25, ESErRABEONF,

R4 | BEEAFESRVBLF

ADDRESS NAME
HOxOF FMSK
HOx10 SET_TXDE
HOx11 SET_TXEQ
HOx0A IMODMAX
HOx0B IBIASMAX
HOx08 SET_IBIAS
HOx09 SET_IMOD
HOx05 TXCTRL

R5. HFBIEFEN

MAX3949
B E MICIREN RS

ERZL(BWN = 1)
THHIBAESCLEE = E16 N4 E T, FiH s A4
T BB mSDAZ E 3t H8H # 4B (5 fIMSBTE Bl & 3£
RWNAL/EBEMSDA, MESH7E BT $0 8 & F 58 % tH S # i
(SHRIMSBZE ), FiHI28 @I BCSELBOL (L, K5
FrRAZEORF,

7N

JIL

R
BHBRATARNMESEERNTREGS, EHEIXH

B, REMODINCFBIASINCE 78T FE#H, XFFHBRIET
DU B34 O = H Mg S IR E R =215, BH&R
L ABIAME,

BRERR AT TR SRS T HFE(IAXSTATI. TXSTAT2)
PUSNAFTE ST FREANTIRIAEIE, "HEANREE
X, MODECTRLZ % 28 (#h 3t = HOXOF) % 711 1% B A12h,

MODECTRLEZ#2EA12hfE, MEHNBRIEFTBZR, =

MZREZE, BHRHERERN, URFEHTEZRAIR
RIXE, WHRMEEX—I1E,

IR BB b %k B2 7 (ADDRI6:5]), &RETS R B a2 4
EHETAEMAX39498t 7 541, REE B L H MAX3949
ICo

FHEERXT, B%UEARINERBIEFBHRTRER
fEo BIRCSELSIMMARITAS BE, EKSPIFH, XM
HBREEE, FHBMURRBEARIINF 853G,
FHMIXCTRLEI £ EFMSK, — ECSELS| I & F 1t 8 F,
W25 REIBIR G2 1E,

15 | 14 [ 13 [ 12 | 11 ] 10 [ 9

5 | 4| 3 |

ADDR[6:0]

DATA[7:0]

Maxim Integrated
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MAX3949
11.3Gbps. {KIIFE. TARBE LRz

6. Fraa it AAFNHbt

ADDRESS NAME FUNCTION

HOx05 TXCTRL Transmitter Control Register
HOx06 TXSTATH Transmitter Status Register 1
HOx07 TXSTAT2 Transmitter Status Register 2
HOx08 SET_IBIAS Bias Current Setting Register
HOx09 SET_IMOD Modulation Current Setting Register
HOX0A IMODMAX Maximum Modulation Current Setting Register
HOx0B IBIASMAX Maximum Bias Current Setting Register
HOx0C MODINC Modulation Current Increment Setting Register
HOXOD BIASINC Bias Current Increment Setting Register
HOxOE MODECTRL Mode Control Register
HOXOF FMSK Fault Mask Register
HOx10 SET_TXDE Transmitter Deemphasis Control Register
HOx11 SET_TXEQ Transmitter Equalization Control Register
WRITE MODE

CSEL _/j’<—1L —» 4—11—4&

soa [ X AG‘\XASXA4X:A3*A2XA1XAO)\RWN,(D7XD6XD5XD4XD3XD2XD1XDO‘X
M o

READ MODE
CSEL _ j—t — o - t—

SCL

soa[ Y 4 \‘XASXMXASXAZXMXAO)’RWN‘O/_\(DHX%\‘X D5 Y D4 J 03 X D2 ) Dt X Do )
M L T
> :

B5 3%#FrO

Maxim Integrated 21



MAX3949

11.3Gbps. {KIIFE. TiRBAEHICIXENEF

BFras i
B IS B 7788 (TXCTRL), HitF: HOX05
Bit D7 D6 D5 D4 D3 D2 D1 DO
Bit Name RESERVED | RESERVED | RESERVED |TXDE_MD[1]|TXDE_MD[0]| SOFTRES | TX_POL TX_EN
Read/Write RW R/W R/W R/W R/W R/W R/W R/W
POR State 0 0 0 0 0 0 1 0
TXCTRLE 88 B R HM T,
fiz 2R BiEA
D[7:5] RESERVED REBAL, XA HZIARESH0, USREHOSESM, XEMATREHR0,
Bl s Em AN E B R,
00 = 0 E1RAE BlE 518 % 18 B 6%
D[4:3] TXDE_MD 01 = N EIEEEE HIEH 8E 3%
10 = XM EIBE BSET_TXDESHFE R EB%E9%)
1M1= EMEBEREASKE, A9%
BEREFREM I ERIMEBE ESOFTRESE F 7R S HHEAE
i8], TXCTRLI1:01%%1410b),
D2 SOFTRES 0o BH T
1=581f
B &R 15 S m R MR,
D1 TX_POL 0= R#8
1=%MIE
FRER E AR % B R,
DO TX_EN 0=
1= 8

Maxim Integrated
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MAX3949
11.3Gbps. RIIFE. XiRBEHELIRI=

RiXes kB Fas 1 (TXSTAT1), fifit: HOx06

Bit D7 D6 D5 D4 D3 D2 D1 DO
! (STICKY) | (STICKY) | (STICKY) | (STICKY) | (STICKY) | (STICKY) | (STICKY) | (STICKY)
Bit Name FST[7] FST[6] FST[5] FST[4] FST[3] FST[2] FST[1] FST[O]
Read/Write R R R R R R R R
POR State 1 X X X X X X X
Reset Upon Read Yes Yes Yes Yes Yes Yes Yes Yes
TXSTATI S 538 H BHRAFES,
fiL HFR ]
D7 FSTI7] VecBIRBEMRT2.3VE, PORBEIREHE, TREHITSPIES, —BVccBRRESTF2.75V,
PORK T EHHFes SN EHBIAME, HBBRBERS,
D6 FST[6] RE
D5 FST[5] KRBMALESRIALXRES, REFELEERIERK,
D4 FST[4] RRBIAST B ERZEGNDE&H, MBRK0.45V,
D3 FST[3] FKRTOUTAFF SR EREGND KM, MR = Ve - 1.6V, REFEHEEGRIERH)
D2 FST[2] RRTOUTCHEE S LR EGNDEM, 'R = Vet - 1.6V, IREEHEFRIERK).
D1 FST[1] TRV BB EEEGNDEY, MRV eer) = Vee - 045V, REFHEFRIERK -
DO FST[O] FAULTES &I,
. D3 D2
Bit D7 D6 D5 D4 (STICKY) | (STICKY) D1 DO
Bit Name X X X X IMODERR | IBIASERR X X
Read/Write X X X X R R X X
POR State X X X X 0 0 X X
Reset Upon Read X X X X Yes Yes X X
TXSTAT2EF 788 Has tF RS F 1788,
fiL HFR WA
IR BT BB E) B TOR (R R IR
D3 IMODERR 2R > II\/IODI\/IAX KHE i, L& #HT, SET_IMODIS:1] = IMODMAXI[7:0],
%R <0, RETH, THEKMHT, SET_IMODI[8:0] =0
1 B B (0% 1 BY) 3 TOR (3 R ) R o
D2 IBIASERR WRER > IBIASMAX, £4£E#, E#&#HT, SET_ IBIAS[8 1] = IBIASMAX[7:0],
MRER <0, KET . THEKHT, SET_IBIASB:0] =

Maxim Integrated
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MAX3949
11.3Gbps. {KIIFE. TiRBAEHICIXENEF

B EE IR ES7E5(SET_IBIAS), #itl: HOx08

Bit D7 D6 D5 D4 D3 D2 D1 DO
Bit Name SET_IBIAS[8] |SET_IBIAS[7]|SET_IBIAS[6] | SET_IBIAS[5] | SET_IBIAS[4] | SET_IBIAS[3] | SET_IBIAS[2] [ SET_IBIAS[1]
Read/Write R/W R/W RIW R/W RIW R/W R/W R/W
POR State 0 0 0 0 0 0 0 1
SET_BIASZH 7728 18 B #5L 2215 B B DAC,
fir HFR AR
RRDACE 2Ofr ], SET_IBIAS[S: 1AL AFRBEMOES10M > B MR E B R BH
D[7:0] SET_IBIAS[8:1] | 14, LSB(SET_IBIAS[ONAI ZBIASINCE 7758454, FAFi&ESET_IBIASIS:0lR & B & 5
1B, ETEESSET_IBIASIS: 18I E45 5 ILSB,
VB R B S 7755(SET_IMOD), #i#iF: HOx09
Bit D7 D6 D5 D4 D3 D2 D1 DO
Bit Name SET_IMODI[8]|SET_IMODI[7]|SET_IMOD[6]SET_IMOD[5]|SET_IMOD[4]|SET_IMOD[3]|SET_IMOD[2]|SET_IMODI[1]
Read/Write R/W R/W R/W R/W RIW RW R/W RW
POR State 0 0 0 0 0 1 0 0
SET_IMODZ 7728 % B 3¢ 22 8%/ #5%DAC,
fit Z] 5 RA
4 B DACE 2O = K], SET_IMODI8: A AT BMOES10f 2 8 81k B BiRIB
D[7:0] SET_IMOD[8:1] | {&, LSB (SET_IMODIONfz ZMODINCE #7454, FAFiRESET_IMODIS:0ME & & i%3

B, EREZESASET_IMODI8: 118 #1E&TI§ EMLSB,

Maxim Integrated
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MAX3949
11.3Gbps. {KIIFE. TiRBAEHICIXENEF

BEAXIFEBFIREFTFE(IMODMAX), Hiif: HOXx0A

Bit D7 D6 D5 D4 D3 D2 D1 DO

Bit Name IMODMAX[7] | IMODMAX[6] | IMODMAX[5] | IMODMAX[4] | IMODMAX[3] | IMODMAX[2] | IMODMAX[1] | IMODMAX[O]
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
POR State 0 0 1 0 0 0 0 0

IMODMAXE 788 R B8 %) 87 L BR o

fiL B WA
IMODMAX S 738 A8 & 788, ATRHBIREAFH BiR, ELHEKIMODMAXI7:015SET_
IMODI8:1],

D[7:0] IMODMAX[7:0]

BABEBTIRES7FFE(IBIASMAX), #i4f: HOx0B

Bit D7 D6 D5 D4 D3 D2 D1 DO
Bit Name IBIASMAX[7] | IBIASMAX[6] | IBIASMAX[5] | IBIASMAX[4] | IBIASMAX[3] | IBIASMAX[2] | IBIASMAX[1] | IBIASMAX[0]
Read/Write R/wW R/W R/W R/W R/W R/W R/W R/W
POR State 0 0 1 0 0 0 0 0

IBIASMAXZ 728 R B R B iR LBR,

fiL B WA
IBIASMAXE F8 A8 E 788, ATRHEIEANRE BN, ELLRIBIASMAX[7:015SET_
IBIASI8: 110

D[7:0] IBIASMAX[7:0]

VI #I R i i£ 1818 B & 777 (MODINC), #ifit: HOxOC

Bit D7 D6 D5 D4 D3 D2 D1 DO

Bit Name SET_IMOD[0] X X MODINC[4] | MODINC[3] | MODINC[2] | MODINC[1] | MODINC[O]
Read/Write R X X R/W R/W R/W R/W R/W
POR State 0 X X 0 0 0 0 0

MODINCZ #7881 38/ M SET_IMOD & #7288 o

iz AR 5208
D7 SET_IMODIO0] SET_IMODZ 728 89L.SB,
X T 33 13 = 138 Rl I A= < ‘014z o 018 =
D[4:0] MODING g;&;;ﬁg?ﬁ%jﬁfﬁﬂﬂ i, SAB, SET_IMODI8:01f#% % #o MODINC[4:0]4
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11.3Gbps. {KIN%E.

7N

JIL

MAX3949
BHSEIEBNER

1R B FE it 18R E & 7775 (BIASINC), #i4it: HOxOD

Bit D7 D6 D5 D4 D3 D2 D1 DO
Bit Name SET_IBIAS[O] X X BIASINC[4] | BIASINCI[3] | BIASINC[2] | BIASINC[1] | BIASINCI[O]
Read/Write R X X R/W R/W R/W R/W R/W
POR State 0 X X 0 0 0 0 0
BIASINCE #7858 3 #4/3% m SET_IBIASF 788
iz AR 15t B
D7 SET_IBIAS[O] SET_IBIASZ 788 HLSB,
X Ly 136 438 5% 338 R 1 T, BAR, ¥ | 0l 018 —1
D[4:0] BIASING iéuﬁf}?ﬁ SO RIBE ER, SAN, EHSET_IBIAS[8:016Z, BIASINCI4:0]4 =l
B HF 7S (MODECTRL), #hilf: HOXOE
Bit D7 D6 D5 D4 D3 D2 D1 Do
Bit Name MODECTRL[7] | MODECTRL[6] | MODECTRL[5] | MODECTRL[4] | MODECTRL[3] | MODECTRL[2] | MODECTRL[1] | MODECTRL[O]
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
POR State 0 0 0 0 0 0 0 0
Reset Upon Read Yes* Yes™ Yes” Yes* Yes* Yes* Yes* Yes*
*HrEZMEXT, £ T — T84BT E W 40h,
MODECTRLZ 728 1% B MAX3949893 & ¥ i THER = o
i HFR 15tER
MODECTRLE#® B~ ¥ MAR BRI 2 BH, BLFHRIGEH 120, B4
FRBHEN, MODECTRLAMEB R EHREZATE H o MODINCFIBIASINCERSN, EA]
o =] N
D[7:0] MODECTRL[7:0] TERARN TR

00h: HHMER
12h; RERR
Coh: I =

Maxim Integrated
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11.3Gbps. {KIN#E.

MAX3949
e e b

A S 788 (FMSK), HitiF: HOXOF

Bit D7 D6 D5 D4 D3 D2 D1 DO
Bit Name X RESERVED FMSK][5] FMSKI4] FMSKI[3] FMSKI2] FMSK[1] FMSKIO]
Read/Write X R/W R/W R/W R/W R/W R/W R/W
POR State X 1 1 0 0 0 0 0
Reset Upon Read X No No No No No No No
FMSKZr 7728 A4 5% B B 1% B R Ko
iz AR 15t A
D6 RESERVED B, EMTIEERT, ZASmAaEE,
HIALOS FAULT 4 R # o
D5 FMSK][5] 0 = FNR#
1= Bk
BIAST % 5 58 % Z GND#U E & 1 R #K o
D4 FMSK[4] 0 = FNRE#
1= Bk
TOUTAFF 3% 55 42 3% 2 GND# & 5 4 R # o
D3 FMSK]3] 0 = TRE#
1= RB#&
TOUTCHF 8% =5 42 3% 2 GND# & 5 4 R # o
D2 FMSK[2] 0 = FNRE#
1= RB#&
Voot T B 358 B 2 GND#U R & 14 R o
D1 FMSK[1] 0 = NRE#
1= B#&
BREFAULTIEES, ZESEHIHHRNFF/X,
0= TRk
DO FMSK]O] 1 =B
FMSKIO] = 185, EtHRBIESFAULTS X, NZDISABLESIBIFITX_ENfM#EHl, B#k
ZARE MRS NEERE, UREKZFAULTSIMKRE,

Maxim Integrated
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11.3Gbps. {KIN%E.

=<3

JIL

MAX3949
BHSEIEBNER

KixFE L MEIE I FFEE(SET_TXDE), #h#f: HOx10

Bit D7 D6 D5 D4 D3 D2 D1 DO
Bit Name X |SET_TXDE[6]|SET_TXDE[5]|SET_TXDE[4]|SET_TXDE[3]|SET_TXDE[2]|SET_TXDE[1]|SET_TXDEI[0]
Read/Write X R/W R/W R/W R/W R/W R/W R/W
POR State X 0 0 0 0 0 1 0
SET_TXDEZ 7728 3% BTXDE_MDI1:0]3710bbs 4 % 3% 32 XA FIBR
fir & 5 8H
_ , RE—ANTREER, BTEHASBHHOENEIRE, T80 8RN, RFER
Dle:0] SET_TXDEIEO] | s sn, @ am himml bk s 4 b
IR 7 E8(SET_TXEQ), #itl: HOx11
Bit D7 D6 D5 D4 D3 D2 D1 DO
Bit Name X X X X X X SET_TXEQ[1]| SET_TXEQ[0]
Read/Write X X X X X X R/W R/W
POR State X X X X X X 0 0
SET_TXEQE R IR E K% B H NI EIBE,
fi & L
D[1:0] SET_TXEQ HE—MRASHRE, BHEAERBANNERE, ESEAESER,
28
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11.3Gbps. KIIFE. TRt

R B

i B #I BT

1) IMODMAX][7:0] = Maximum_Modulation_Current_
Value

2)

3)

4)

SET IMODR[8:0] = Present_Modulation_Current_

Value
F: SET IMODI[SNIL o F 31 5 A, SET IMODIOIR
REF BMODINCEH 72 R #o

XAIES RRREENMEN, BIWERMODINCE 738
B] R UEVE I 68 37 B9 R T A & IR

MODINCRh[4:0] = New_Increment_Value
EMODINCn[4:018F, 3HHITIAT #1E.
WE. (SET_IMODq[8:1] < IMODMAX[7:0]), M.
(SET_IMODg[8:0] = SET_IMODp-1[8:0] +MODINC,[4:0])

BN . (SET_IMODR[8:1] = IMODMAX][7:0])
o H AT R EIFHIDACHE T
IMOD DAC Current = IMOD =
(16 + SET_IMODI[8:0]) x 247uA

Z0 AW, HOLEEE W E 898 B B (E-1E1E)
FHATRITE.

LDMoOD = IMoD x (1 = DE) x 50/(50 + R)

A, RABCHNED NHMEHMMMBEEBFE, DE
AHTX_DEMDI: 0 EH N ENERF,
TXCTRL[4:3] = 00, DE = 0.0625 (46% £ EE)
ZERXT, 28411 &I IR ESET_TXDE[6:0] = SET_
IMODI8:2], @it 485 #1175 [[ISET_TXDE,

Maxim Integrated

5)

7)

1)
2)

3)

MAX3949
BTN ER

TXCTRL[4:3] = 00, DE = 0.03125 (£493% £ i EER),
ZEAT, sSsHITEHFIZRESET TXDE[6:0] = SET_
IMODI8:3], 7T i# i 4N 5 484615 Bl SET_TXDE,
TXCTRLI4:3] = 00, TT3® 33 5h 2B #GSET TXDER B
> SET IMODI8: 3] fE B 1A .

IDE = (2 + SET_TXDE[6:0]) x 61.8uA

thBY, DE = IDE/IMOD, DEEFH{EMEIT0.03F 44,
BEESET TXDEI6:OMERIE K, TJiA%|51A0.09, — B
DELL{E#:170.09, IDEMFI, SET TXDE[6:011E 4 5238
RBAZHEIDEXZ,

TXCTRLI[4:3] = 11, DE = 0.09 (9% X MEER), %

BT, BUHEIFRESET OG0 = 127, FF
BN E#ETFBISET TXDE,
REFHEERET

IBIASMAX[7:0] = Maximum_Bias_Current_Value
SET IBIASK[8:0] = Present_ Bias_Current_Value

. SET IBIASIBNMY AT FahF AN, SET IBIASIO]R &8
%Uﬁ%BIASINCz}ﬁL%%E%ﬁo

ﬁﬁ‘%; T'ﬁﬂflﬂ%“@uwm@ %? *Fﬂ“l;&o

BIASINCh[4:0] = New_Increment_Value
EBIASINCA[4:018F, {FEFHITUTEE.
. (SET_IBIASKI8:1] < IBIASMAX[7:0])

M. (SET _IBIASh[8:0] = SET _IBIASH-1[8:0] +
BIASINCy[4:0])

B (SET_IBIASH[8:1] = IBIASMAX[7:0])
TR AT R E R EDACE

BIAS DAC Current = IB|AS =
(16 + SET_IBIASI[8:0]) x 200pA
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M HEEE
RS Z L MIEC 825

BIhE FAMAX3949 K IR 7 88 N RERIE K %X 88 RiT &
7 &IEC 82685 A, W7 E R BIK &K B A T HIEF,

R7. FEHRLER

MAX3949
BHSEIEBNER

BTRPATHERGNBNSTESER, T HEMaxim =&
FERITBTHENATHIRBEFAR, MURESGIFN
BRRGNRME, FHEFEMTEEEAMaximes # 5K i
SBARGTHN A,

REGISTER BIT
FUNCTION/ RE'\?A;TEER Nﬁg"g:" ?IIE(;-I;JE NUMBER/ BIT NAME D\E::_\SET NOTES
ADDRESS TYPE
R R/W 7 Reserved 0 Must be kept at O
R R/W 6 Reserved 0 Must be kept at O
R R/W 5 Reserved 0 Must be kept at O
Transmitter R R/W 4 TXDE_MD[1] 0 Tx deemphasis control
Control R RIW 3 TXDE_MDIO] 0 Tx deemphasis control
Register TXCTRL —
Address = R R/W 2 SOFTRES 0 Global digital reset
HOx05 R R/W 1 TX_POL ’ T?<.polar|ty .
0: inverse, 1: normal
Tx control
R RIW 0 TXEN 0 0: disable, 1: enable
R R 7 (sticky) FST(7] 1 POR->Veg low-limit
violation
R R 6 (sticky) FST[6] X Reserved
R R 5 (sticky) FST[5] X !_ow or no AC signal at
input
Transmitter
Status R R 4 (sticky) FST[4] X CB;IINAS open or shorted to
Register 1 TXSTATH
Address = R R 3 (sticky) FST3] X TOUTA open or shorted
HOx06 to GND
. TOUTC open or shorted
R R 2 (sticky) FST[2] X o GND
. Vet open or shorted to
R R 1 (sticky) FST[1] X GND
R R 0 (sticky) FST[O] X Copy of FAULT signal

Maxim Integrated
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Bk A= b LU b

REGISTER BIT
FUNCTION/ RENGA::'EER Nﬁgl\DIIQL iIIEC-)rIlDJE NUMBER/ BIT NAME D‘E:ICLL:IE'T NOTES
ADDRESS TYPE
Modulation current overflow
(on increment) or underflow
. on decrement) error.
R R 8 (sticky) IMODERR 0 E)verﬂow occur)s if result
Transmitter > IMODMAX. Underflow
Status occurs if result < .
Register 2 TXSTAT2
Address = Bias current overflow (on
HOX07 increment) or underflow
. on decrement) error.
R R 2 (sticky) IBIASERR 0 E)verflow occur)s if result
> IBIASMAX. Underflow
occurs if result < 0.
R R/W 7 SET_IBIAS[8] 0 MSB Bias DAC
R R/W 6 SET_IBIAS[7] 0
Bias Current R RW 5 SET_IBIAS[6] 0
Setting R RIW 4 SET_IBIAS[5] 0
Register SET_IBIAS R RIW 3 SET_IBIAS[4] 0
Address = —
HOX08 R R/W 2 SET_IBIAS[3] 0
R R/W 1 SET_IBIAS[2] 0
R RW 0 SET_IBIAS[1] 1
R R/W 7 SET_IMODI8] 0 MSB modulation DAC
Modulation R R/W 6 SET_IMOD[7] 0
Current R R/W 5 SET_IMOD[6] 0
Settilng SET_IMOD R R/W 4 SET_IMOD[5] 0
Register R R/W 3 SET_IMOD[4] 0
Address = R RW 2 SET_IMODI[3] 1
HOx09 R RIW 1 SET_IMODI[2] 0
R R/W 0 SET_IMOD[1] 0
R R/W 7 IMODMAX[7] 0 MSB modulation limit
Maximum R R/W 6 IMODMAX[6] 0
L\:/lodulition R R/W 5 IMODMAX(5] 1
Sgtrt:i; IMODMAX i RW 4 IMODMAX[4) 0
Register R R/W 3 IMODMAX[3] 0
Address = R R/W 2 IMODMAX[2] 0
HOxO0A R R/W 1 IMODMAX[ 1] 0
R R/W 0 IMODMAX][0] 0 LSB modulation limit

Maxim Integrated
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REGISTER

BIT

FUNCTION/ RENGA:I.I-EER Nﬁg’gé" iIIEC-)rIlDJE NUMBER/ BIT NAME D\E:ﬁlt:lE_T NOTES
ADDRESS TYPE
R R/W 7 IBIASMAX[7] 0 MSB Bias DAC limit
Maximum R R/W 6 IBIASMAX[6] 0
Bias DAC R R/W 5 IBIASMAX[5] 1
g“trtfe”t BIASMAY R RIW 4 IBIASMAX[4] 0
etting
Register R R/W 3 IBIASMAX[3] 0
Address = R R/W 2 IBIASMAX[2] 0
HOx0B R R/W 1 IBIASMAX[1] 0
R R/W 0 IBIASMAX][O] 0 LSB Bias DAC limit
LSB of SET_IMOD DAC
) R R / SET_IMODIO] 0 register address = HOx09
Modulation VISB MOD DAC :
Current RIW RIW 4 MODINC[4] 0 two's
Increment complement
Setting MODINC R/W R/W 3 MODINCI3] 0
Register R/W R/W 2 MODINC[2] 0
Address = R/W R/W 1 MODINCI[1] 0
HOx0C LSB MOD DAC two'
RIW RIW 0 MODINC[O] 0 wo's
complement
LSB of SET_IBIAS DAC
R R / SET_IBIAS[O] 0 register address = HOx08
MSB Bias DAC two’s
Bias Current R/W R/W 4 BIASINC[4] 0 complement increment/
Increment decrement
igg'i’;?er BIASINC RW RIW 3 BIASINC[3] 0
Address = R/W R/W 2 BIASINC[2] 0
HOx0D R/W R/W 1 BIASINC[1] 0
LSB Bias DAC two’s
R/W R/W 0 BIASINCIO] 0 complement increment/
decrement
R/W R/W 7 MODECTRL[7] 0 MSB mode control
R/W R/W 6 MODECTRL[6] 0
Mode R/W R/W 5 MODECTRL[5] 0
gon_”‘t)' OBECTRL RIW RIW 4 MODECTRLI[4] 0
egister
Address = R/W R/W 3 MODECTRL[3] 0
HOXOE R/W R/W 2 MODECTRL[2] 0
R/W R/W 1 MODECTRL[1] 0
R/W R/W 0 MODECTRLI[O] 0 LSB mode control
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REGISTER BIT
FUNCTION/ RE'\?A;'I'EER Nﬁgl\DlléL iIIEC-)rIl)JE NUMBER/ BIT NAME D‘I;:ICSIE_T NOTES
ADDRESS TYPE
R R/W 6 RESERVED 1 Must be kept at logic 1
R R/W 5 FMSK[5] 1 MSB Tx fault mask
;an'Fs’t\Z?Sk R R/W 4 FMSK[4] 0
Ad%mss= FMSK R RIW 3 FMSK[3] 0
HOXOF R R/W 2 FMSK[2] 0
R R/W 1 FMSK[1] 0
R R/W 0 FMSK[O0] 0 LSB Tx fault mask
R R/W 6 SET_TXDE[6] 0 MSB Tx deemphasis
Transmitter R R/W 5 SET_TXDE[5] 0
Deemphasis R RIW 4 SET_TXDE[4] 0
gggﬂilr SET_TXDE R RIW 3 SET_TXDE[3] 0
Address = R R/W 2 SET_TXDE[?2] 0
HOx10 R R/W 1 SET_TXDE[1] 1
R R/W 0 SET_TXDEIO] 0 LSB Tx deemphasis
Transmitter
Equalization R R/W 1 SET_TXEQ[1] 0 Tx equalization control
o | s
Address = R R/W 0 SET_TXEQI0] 0 Tx equalization control
HOx11
HEEE o #EBIANREFEEICHANG L OKE, ULSHE

BEm AR H L EMAXIMORXHNESBIE, NIFHAH

BREREE#MROXEERRENTESM, UITERE

REICTEREH — E32 I

s XARUFNESHMHELAIZURAFESHIENERE
Bk, FEMIFIRMBEESR ),

s BEMANEREEESRERERSICE, BN X,

o HRICEBMERFI1000ZE 3,

s EEREHABHBELCOLNRATEE, HLMAEF
50Q) (Z43) 31250 (8 i) FFAE PR o

s SEIOTHNMRESLRNMFE,

Maxim Integrated

B Z |CAIH L 28 B B IR IB B o

EZEER, BSIMAX3MTF kR E E MG E £ BIRE
S]]

R TI T AEE
163 ITQFN 3R RIE R AICIRHE 7 — KR A H BB
Wi, ZIEEtBEMAXIMIN B, KFTIEET B
iy, MRIEMAMBS M, EZERESELAZL
862. Application Note 862: HFAN—-08.1: Thermal Consid
erations for QFN and Other Exposed—Paddle Packages,
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47 o7 B i

HOST BOARD SFP+ SFP.+ OPTICAL TRANSCEIVER
CONNECTOR Voo G
HOST FILTER £e ° °
Vee_Tx o SuPPLY FILTER
Veer Vee
T0UTA |—9-®
ZpiFF = 100Q2 O"1 uF
v
A
{ TN 4
FR4 MICROSTRIP UP TO 12in
0.14F MAX3949 T
TouTC |—* | 106 =
DFB-TOSA
e BIAS. L | e
= ! SCL a
; 3-WIRE
| rerrace DA [
FAULT ; CSEL
—oisaBLe T
BMON
£
HE
23870 3.46V =
[
47Q T 10K S Ao
! 3WRE  e—
TX_FAULT —& 0S1878 ! INTERFACE L
TX_DISABLE ; =
RATE SELECT ———H————————f T
MODE_DEF1 (SCL) IZC i ADC
MODE_DEF2 (SDA) 3
VCC_RX 106
HOST FILTER Vec (83V) SUPPLY FILTER PIN ROSA
ZpiFF = 100Q O"uljF
|
| |
FR4 MICROSTRIP UP TO 12in )
0.14F
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UIL* éﬁ-&%gzﬂ]%

B4 7Y oy BB & (€ )

MD

5

DFB

e

MD

DFB

T

MD

5

DFB

e

MD

y 55

DFB

&8

Ve (+3.3V)
vVeeT VSEL °
TOUTA
R1 SLAVE — MODE_DEF2 (SDA)
MAX3949 DS4830 ’C | — MODE_DEF1 (SCL)
SCL SCL
TouTC SDA SDA
BIAS CSEL CSEL
’ 13-BITADC
AAA
[
VCCT VSEL
TOUTA y
R2
MAX3949
BIAS RSSI
e MONITOR | | MONITOR
TOUTC SDA o
BIAS CSEL
VCCT VSEL
TOUTA
R3
MAX3949
SCL |-o
Toute SDA |-
BIAS CSEL
VCCT VSEL
TOUTA
MAX3949
scL -
TOUTC SDA |
BIAS CSEL
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MAX3949
B E MICIREN RS

e S f=
EME S HEREE
= — ; WERENHFEIFEENEEFTR(GNER, HEHchina.
J RES e IE > . N pa—
o) i 56 Bl maximintegrated.com/packages, &=, HERWPH “+",
MAX3949ETE+ -40°C to +85°C 16 TQFN-EP*

FE: BRI TEF-40°CE+I5° CHEREERETA), =EE
+85°CE M T 7 Wit,

+ 3T HHPb)/fF & RoHSFR /B9 # 3,

B

12

PROCESS: SiGe BiPOLAR
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# "R RROHSIRES , HEBE T TS S TRANERFH,

EBHRERSHERX, SROHSKEL X,

HERE HERD | XHEES | REGRES
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