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ABSOLUTE MAXIMUM RATINGS

VG VOOT vttt -0.3V to +4.0V Current into TOUTC and TOUTA ..., +150mA

VGG = VOCT! e < 0.5V Continuous Power Dissipation (Ta = +70°C)

Voltage Range at TIN+, TIN-, DISABLE, TQFN (derate 20.8mW/°C above +70°C)............... 1666.7mW
SDA, SCL, CSEL, VSEL, FAULT, and BMON...... -0.3V to Ve Storage Temperature Range ..............cecoeen. -55°C to +150°C

Voltage Range at VOUT and TOUTC ....... 0.4V to (Ve - 0.4V) Die Attach Temperature .........cc.ccoeveeviiiiiiieiiiiieiie e +400°C

Voltage Range at TOUTA........... (VoeT - 1.3V) to (Ve + 1.3V) Lead Temperature (soldering, 10s) .... +300°C

Current Range into TIN+ and TIN-... -20mA to +20mA Soldering Temperature (reflow) ........cccooviiiiiiiiiis +260°C

Current Range into VOUT ..., -2mA to +90mA

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 condlitions 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 (6,a)
Junction-to-Case Thermal Resistance (8c).....

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, Tp = -40°C to +95°C; typical values are at Voo = Voot = 3.3V, Ta = +25°C, LDpc = 20mA, LDpop
= 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 Current lcc E:Fgﬁﬁjsp?;;%ftgzﬁ\?;gr3c;ugh the exter- 51 62 mA

Power-Supply Voltage VeeT Vee 2.95 3.63 \Y

POWER-ON RESET

V¢ for Enable High 2.55 2.75 \Y

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 = VeeT = 2.95V to 3.63V, Tp = -40°C to +95°C; typical values are at Voo = Voot = 3.3V, Ta = +25°C, LDpc = 20mA, LDpop

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

MAX3948
BRI DNRS

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SCD11 0.1GHz < f < 11.3GHz -40
' ' : f<41GHz -19
Differential Input S-Parameters SDD11 dB
(Note 4) 41GHz < f < 11.3GHz -16
SCC11 | 1GHz <f < 11.3GHz, Zom sOURCE = 25Q -15
DC CURRENT GENERATOR (Note 5, Figure 3)
Maximum DC DAC Current Ipcmax | Current into VOUT pin 50 61 mA
Minimum DC DAC Current IDcMIN Current into VOUT pin 2.5 mA
DC-Off Current IDC-OFF 0.1 mA
DC DAC LSB Size 116 PA
DC DAC Integral Nonlinearity INL 2.5mA < Ipc < 50mA +0.5 %FS
. . . . Guaranteed monotonic at 8-bit resolution,
DC DAC Differential Nonlinearity DNL SET IDC[8:1] +0.5 LSB
DC Current DAC Stability 2.5mA < Ipc < 50mA, Vyourt = Veer - 1.8V 1 4 %
(Notes 6, 7)
DC Compliance Voltage at VOUT V_CST Y?Cg V_C1CT \Y
. Gemon = IsmoN/Ipc, external resistor to
BMON Current Gain GBMON GND defines voltage 15 16.7 20 mA/A
BMON Current Gain Stability 2.5mA < Ipc < 50mA, Vyout = Veer - 1.8V 15 5 %
(Notes 6, 7)
Compliance Voltage at BMON 0 1.8 Vv
LASER MODULATOR (Note 8)
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 VTouTA | With external inductive pullup to Voot Veer - 1 Voot + 1
Instantaneous Output v
Compliance Voltage VTtouTtc | With external inductive pullup to VOUT 0.6 Veer - 1
Maxim Integrated 3
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ELECTRICAL CHARACTERISTICS (continued)
(Vce = VeeT = 2.95V to 3.63V, Tp = -40°C to +95°C; typical values are at Voo = Voot = 3.3V, Ta = +25°C, LDpc = 20mA, LDpop

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

MAX3948
BRI DNRS

PARAMETER

SYMBOL

CONDITIONS

MIN

TYP MAX

UNITS

Modulation Output Termination

Rout

19

25 31

Q

Modulation Current DAC Stability

10mA < LDpop < 85mA,
Vvout = VeeT - 1.5V (Notes 6, 7)

1.5 4

%

Modulation Current Rise/Fall
Time

R tF

20% to 80%, 10mA < LDpop < 85mA
(Note 6)

26 36

Ps

Deterministic Jitter (Note 6)

DJ

10mA < LDpop < 85mA, 8.5Gbps with
K28.5 pattern

10mA < LDpop < 85mA, 10.3125Gbps
(Note 9)

10mA < LDpop < 85mA, 11.3Gbps
(Note 9)

8 13

psp-p

Random Jitter

RJ

10mA < LDpypop < 85mA (Note 6)

0.55

PSRMS

Differential S-Parameters
(Note 4)

SCC22

0.1GHz < f < 4.1GHz, Zcm_SOURCE =
12.5Q

4.1GHz < f < 11.3GHz, Zcm_SOURCE =
12,50

SDD22

0.1GHz< f < 11.3GHz, Zp|FF_SOURCE =
500

dB

SAFETY FEATURES

Threshold Voltage at VOUT

Fault never occurs for Vyoyrt = Vet - 2V,
fault always occurs for Vyoyut < VecT -
2.8V, referenced to Vo1

VeerT -
2.8

Veer
-2

Fault never occurs for Vyoyrt = 1.7V, fault
always occurs for Vyoyt < 1.35V,
referenced to GND,

SET_IMOD[8:6] = 111b

1.35

1.7

Fault never occurs for Vyoyt > 0.57V, fault
always occurs for Vypoyt < 0.43V,
referenced to GND,

SET_IMOD[8:6] = 000b

0.43

0.57

Threshold Voltage at TOUTC

Fault never occurs for Vtoytc > 0.48V,
fault always occurs for Vtoytc < 0.35V

0.35

0.48

Threshold Voltage at TOUTA

Fault never occurs for Vtouta = VeeT -
1.45V, fault always occurs for Vtoyta <
Veer - 1.88V

VeerT -
1.88

VeerT -
1.45

Threshold Voltage at Voot

Fault never occurs for Voot > Ve - 0.15V,
fault always occurs for Voot < Vg - 0.4V

Vee -
0.4

Vee -
0.15

Maxim Integrated
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ELECTRICAL CHARACTERISTICS (continued)
(Vce = VeeT = 2.95V to 3.63V, Tp = -40°C to +95°C; typical values are at Voo = Voot = 3.3V, Ta = +25°C, LDpc = 20mA, LDpop
= 40mA, and 14Q single-ended electrical output load, unless otherwise noted. See Figure 1 for electrical setup.) (Note 2)

MAX3948
BRI DNRS

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
TIMING REQUIREMENTS (Notes 5, 6, 8)
LDpc = 25mA, LDpop = 65mA, DC and
Initialization Time i modulation DAC are both HOx00, time from 250 ns
INIT" | TX_EN = high to LDp¢ and LDyop at 90%
of steady state
Time from rising edge of DISABLE input
DISABLE Assert Time toFF signal to LDp¢ and LDpop at 10% of 25 75 ns
steady state (Note 6)
) Time from falling edge of DISABLE to LDpc
DISABLE Negate Time foN and LDpop at 90% of steady state (Note 6) 250 600 ns
Time from negation of latched fault using
FAULT Reset Time trRecover | DISABLE to LDp¢ and LDpop at 90% of 250 600 ns
steady state
: Time from fault to FAULT = high, CrauLT <
FAULT Assert Time tFAULT 20pF, RepULT = 4.7KQ 0.7 3 us
DISABLE to Reset Time fT;rJ;a DISABLE must be held high to reset 4 us
DIGITAL I/0 SPECIFICATIONS (SDA, SCL, CSEL, FAULT, DISABLE)
Input High Voltage ViH 1.8 Vee 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
uA
(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
I . 35 75
75kQ typical
Input connected to Vgc; internal pulldown
Icr;gétL)Leakage Current (SCL, I is 75kQ typical 35 75 A
I Input connected to GND -2 +2
Output High Voltage (SDA, Von | External pullup is (4.7kQ to 10kQ) to Vee | Vg - 0.1 v
FAULT)
Output Low Voltage (SDA, VoL | External pullup is (4.7kQ to 10kQ) to Ve 0.4 v
FAULT)
Maxim Integrated 5
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ELECTRICAL CHARACTERISTICS (continued)
(Vce = VeeT = 2.95V to 3.63V, Tp = -40°C to +95°C; typical values are at Voo = Voot = 3.3V, Ta = +25°C, LDpc = 20mA, LDpop
= 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
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 Cp 4.7kQ pullup to Voo 20 pF
VSEL FOUR-LEVEL DIGITAL INPUT (Note 10, 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: Specifications at Tp = -40°C and +95°C are guaranteed by design and characterization.

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

Note 7:

Note 8:

Note 9:

VOUT is connected to 1.9V. TOUTA is connected to V1 through pullup inductors, and TOUTC is connected to VOUT
through pullup inductors.

Measured with Agilent 8720ES + ATN-U112A and series RC (39Q and 0.3pF) between TOUTC and TOUTA (Figure 1).
LDpc = Ipc + Imop x (DE + R x (1 - DE)/(50 + R)/2), where LDpg is the effective laser DC current, Ipc is the DC DAC
current, Iyop is the modulation DAC current, DE is the deemphasis percentage, and R is the differential laser load resis-
tance. Example: For R = 5Q and DE = 6.25%, LDp¢ = Ipg + 0.105 X Imop.

Guaranteed by design and characterization.

Stability is defined as [(IMeasURED) - (IREFERENCE))/(IREEERENCE) oOver the listed current/temperature range and Vet =
Voe = VecRer £5%, Vecrer = 3.3V. Reference current measured at Voorer and Trep = +25°C.

LDmobp = Imop x (1 - DE) x 50/(50 + R), where LDy op 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.-

Equivalent 223 - 1 PRBS pattern = 27 - 1 PRBS + 72 zeros + 27 - 1 PRBS + 72 ones.

Note 10:These limits are based on simulated values.

Maxim Integrated 6
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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.)

INPUT DIFFERENTIAL RETURN LOSS

10. 3ths OPTICAL EYE DIAGRAM 10.3Ghps ELECTRICAL EYE DIAGRAM vs. FREQUENCY
MAX3948 tocO1 MAX3948 toc02 0
2231, PRBS E
10 :
L]
-20
g /|
g -30 //
o 'f
7] /
40 A
/1
L/
50 B4
) /
II‘[JKIN! !dtl Wi I.ﬂi Y"‘ [k
T e
) g i o "2;'1’«» ] -60
20ps/div 100 1000 10,000 100,000
FREQUENCY (MHz)
INPUT COMMON-MODE RETURN LOSS INPUT DIFFERENTIAL TO COMMON-MODE OUTPUT DIFFERENTIAL RETURN LOSS
vs. FREQUENCY RETURN LOSS vs. FREQUENCY vs. FREQUENCY
0 5 0 g 0 g
3 z 5 g
5 0
_10 a
-0 o 5 N
g ~N g g I
= N = < 20 )
= 15 = 30 N /
3 N M 3 3 % y
20 -40 ’w -30 A
. / “ yd ™ J 35
Jlig 40
|1
-30 -60 -45
100 1000 10,000 100,000 100 1000 10,000 100,000 100 1000 10,000 100,000
FREQUENGY (MHz) FREQUENCY (MHz) FREQUENGY (MHz)
OUTPUT COMMMON-MODE RETURN LOSS RANDOM JITTER SUPPLY CURRENT vs. TEMPERATURE
vs. FREQUENCY vs. MODULATION CURRENT (AT LOAD) (LDmoD = 40mAp-p, LDpg = 20mA)
0 . 10 = 80 o
A 2 11.3Gbps, 11110000 PATTERN £ CURRENT INTO Vigg AND Vger PINS E
5 H 09 g DIFFERENTIAL LASER LOAD = 502 H
: 08 70 :
10 / 07 E
= —_ =
8 5 / g 06 z 80
§ % 0.5 §
3 -2 p l = 04 ‘\ g 50
-25 0.3 \ a
\ 02 40
30 |-A
041
-35 0 30
100 1000 10,000 100,000 0 10 20 30 40 5 60 70 80 40 25 10 5 20 35 50 65 80 95
FREQUENGY (MHz) MODULATION CURRENT (mAp-p) TEMPERATURE (°C)

Maxim Integrated 8



MAX3948
11.3Gbps{RINFEE RS B LI B &5

HH T IERFIE ()

(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, LDpc = 20mA) DC CURRENT vs. DAC SETTING vs. DAC SETTING
140 - 70 - 100 o
CURRENT INTO Vg AND VeoT PINS PLUS |2 E /) [
135 | MODULATION, DEEMPHASIS, AND DC DAC —{2 60 PR | B // g
CURRENT, DIFFERENTIAL LASER LOAD =50 |2 £ T 80 | 5QDIFFERENTIAL LOAD —A 2
z 1 50 I \ /// pal
—= =
= 125 _ Z g v/
= <EE 40 74 % / /
S 120 = / 3 50 7
> I N B e ) Ve 5 4, y /4
g s /] = /)" 10Q DIFFERENTIAL LOAD
// = v 4 N\
105 10 / 10 %ZSQDIFFERENTIALLOADii
100 0 0 N N —
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_IDCIB0] SET_IMOD[8:0]
MODULATION CURRENT DEEMPHASIS DC MONITOR CURRENT
vs. MANUAL DEEMPHASIS SETTING vs. TEMPERATURE
10 o 1000 <
SET_IMOD[8:0] = 230d I 5
9 T TXDE_MD[1:0] = 2d 4 g 900 g
8 / = 800 Y E
/ =z \
= 7 < 700 [ Ipc=50mA
5 pd =
2 6 / & 600 Ipc = 25mA
[a'=y
T 5 S 500 /
z / 3 [4
=
[a=)
3 2 30 Ing = 10mA
2 200 y
1 100
0 0
200 4 60 80 100 120 40 25 10 5 20 35 50 65 80 95
SET_TXDEI6:0] TEMPERATURE (°C)
EDGE SPEED vs. MODULATION CURRENT EDGE SPEED vs. DEEMPHASIS SETTING
50 o 50 : : .
10.36bps, 1111 0000 PATTERN 5 SET_IMODI8:0] = 2300 5
45 }20% TO 80% g 45 | 20% T0 80% 3
E 10.3Gbps, 1111 0000 PATTERN 2
40 40
g xR FALL TIME 8 g
3 \ J 2 FALL TIME
s 30 i — // s 30
& — & ——
2 2% \ 2 % #
2 RISE TIME 2 RISE TIME
15 15
10 10
0 20 4 60 & 100 2 45 70 % 120
Iop (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.)

TRANSMITTER DISABLE TRANSMITTER ENABLE RESPONSE TO FAULT
MAX3948 toc17 MAX3948 toc18 MAX3948 toc19
V V
¢ 33V ¢ 33V VOUT b EXTERNAL FAULT
> :4— ton = 400ns e s )
LOwW E i s SE—
FAULT FAULT ; : pr HIGH
M oz { FAULT
. HIGH HIGH ¢ |
DISABLE Low | DISABLE | ! Low LOW
e - i DISABLE  feomsiminiraton s spmcnsispacionma st
OPTICAL OPTICAL
ouTPUT T B
OUTPUT oUTPUT [lllﬂmﬂ..*um'. =
80ns/div 200ns/div 1ps/div

DISTRIBUTION OF RISE TIME

FAULT RECOVERY FREQUENT ASSERTION OF DISABLE (WORST CASE CONDITIONS)
MAX3948 toc20 MAX3948 toc21 45
™ s Voo =295V g
vour e TERNAL FAULT VOUT | a— EXTERNAL FAULT . 0 [Ta=ss5C :
REMOVED g |20%t080% z
o ow S
@ 30
FAULT Low FAULT - l HIGH =
-] " e | g
et iy E 2
DISABLE HIGH DISABLE T LOW g .
Low e &
HIGH "
QUTPUT QUTPUT .\ 5 [
, : 0
4ps/div 4ps/div 295 300 305 31.0 315 32.0 325 330
RISE TIME (ps)
DISTRIBUTION OF FALL TIME MAX3948 3-WIRE ADDRESS
(WORST CASE CONDITIONS) vs. VSEL VOLTAGE (DATA FROM SIMULATION)
45 o Vee <
Ve = 2,95V | ADDRI6:5] = 11 P
4 FTh=95C — g = g
g 5/6xVcc:£200mV g
. | %08 | g 8 /6xVcc£200m Q INDETERMINATE |2
= S
% 30 3 Veel3 | ADDRI6:5] = 10
= =
= (&)
S % =
e i3 3/6xVcc::200mV Q INDETERMINATE
£ 2 &
& =
T 3 Vo3 | ADDRI6:5] = 01
& >
10 9]
£ 1/6xVcC:£200mV. Q INDETERMINATE
5
ADDRI6:5] = 00
0 GND
295 300 30.5 310 31.5 320 325 330
FALL TIME (ps)
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MAX3948
BRI DNRS

B 7.5kQEE LR E Ve,

BERBA, CMOSHA, REANZBHEMBFLNEETE, RE
1 DISABLE | A@iEm BFEHF BN I ~ER/F BRMERBR, BIR

TOP VIEW L - = s

(&) [an} (97} o
w w (&) =
CIRTHETRE

Ve [131 T e | veer

I EVRR - 7] oute

T MAX3948 P

N-[15 1 L 16 | TouTa

Vee | 160 T EP: 15 | Voer
KRNI
4o 5 =
2 £ F =
a

TQFN
(3mm x 3mm)
*EXPOSED PAD MUST BE CONNECTED TO GROUND.
43
51 ETix B
Bl ZFR Ihek
Vee

ADDRI6:5]1% B #01b; %3G ADDRI6:5]3% & 400b,

4B AN, FAFSPIBBAMU N, EEVcEADDRI6:E]%R
2 VSEL EA11b; EEVce x 2/3%ADDRI6:5IEE A 10b; EEVcc/3%

VSEL
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51 B AR (%2)
s | &% TheE DT
FAULT
YRERHE, BRFSE, BESSFRRLLENE, NE
. UL | EEREHERE, FAULTDRIS 8 F, dmEHAR %4& CLAVP
5, it DISABLES| S Rum S, HETHEDE,
FAULTR @134.7kQE 10kQ B FE E I EVeco
Veer

R
BAGHCLR BB E . MBI B H 8 B 7R S
4 BMON | HBE /4N hS3 2 EE, % BESVOUTS| M B mE
Ebo %31 BB & B B S VOUTS | B 8 55 891/60, S
- BMON

BOR, A BEfte,

5.8 Veer
Veet

o | Touta | BXTBEWHERRERL, SHSIWEL L= REOR i
° * TOUTA
TOuTC
S N l
i x
L

. TOUTC g%:ﬁ%ﬁﬁ%ﬁﬁﬁ%ﬁ,%ﬁﬁ%ﬁiﬁ%:ﬁ%%ﬁ

Maxim Integrated



MAX3948
11.3Gbps{RINFEE RS B LI B &5

5| I BA (%)
Bl AR ke L
Veer
S
9 VOUT B E BBt E B A L vout
ESD Vee

Vee  PROTECTION

FIECMOSHI N, HCSELIRE MBS BFK B KX —K3
10 CSEL Gar<; BCSELREBEANBHMETN, KiIEGTHAY, HE
REFPRES T, BILAEB75kQBEE T R E 1,

BITEEREMCMOSH N, FFiRHH, Z3IMAEHE—175kQ
11 SDA AI LR ERE, BEEE—1N4.7KQOE10kQHI SN L $7 B FE A &E
EE T,

ESD Vee
Vee  PROTECTION

BONBA, CMOSBF, %5 Mi#id75kQM 3P BE T3

12 SCL B
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MAX3948
11.3Gbps{RINFEE RS B LI B &5

5[ Bl B (4E)
SR AR IhAE L
s Voo | B, HEMRHTELE®ESE, —
Vee
14 TIN+ | FHEBEEA, HBES0QLE B, - { % _ l/
500 ’\ﬁ_‘
CONTROL | ___
LOOP
50Q
TIN- — L
15 TIN- RABEIBEIA, MB5000TE B, 4% T @
R
GND
o Ep BIEHE (M), XEMAX3948M — 1y =, HTUEEE BEEKR o

#, MRIEBAFESMEFESERERZH KBD),

Maxim Integrated
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MAX3948
11.3Gbps{RINFEE RS B LI B &5

Ve Veer
75kQ ! e
1
% I ® TOUTA
DISABLE ¢ N EYE SAFETY AND '
= QUTPUT CONTROL !
FAULT : v
Vom POWER-ON RESET i
! 250
500 500 Tx—lp oL O/Y o o Toute
1
1
TN+ o 1 —o/ [ b |
EQ o—H 4 vout
TIN- 0 > ] P
7 | e
Vec Ve ¢ Ipc/B0
| IMOD_DAC + IDE_DAC | T i i
CONTROL ENZE
56 LOGIC
A Yy \
SDA - 3-WIRE y
SCL TerFAcE [ REGISTER
CSEL ®
2b SET_TXEQ
1 1 9b DAC SET_IMOD
7b DAC SET_TXDE
CHANNEL
VSEL DETECTION 9 DAC SET_IDC |
BE2. ThEEHEE

Maxim Integrated
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11.3Gbps{RINFEE R

F

MAX3948
BRI DNRS

R AADEERNTERRE

MAX3948 SFP+/QSFP+i#t ¥ = 88 12 1T A F 3K 511Gbps
%11.3GbpsHIBOET10QHNTOSA, #BH BT I HKEHHE
A Z RS B BAMEs BiRDAC, W HREEM
ENHEHEE., CHEMBER, ERENE. JHES
LU AT R T R R S NI R B, XL
H3&HFEOEH,

i Al A P LG HI I 2B i g
WATERHATRE, FBI500BMAKEEHBS
Fo 8—RMARBATTRENES, BT HESFP+/
QSFP+E ¥ % 38 %3 R MM, I BEASET
TXEQH F(F1)EH, TXCTRLE 78 BTX_POLfL#E
FITOUTARITOUTCAR 5 FTIN+AITIN-89#1 1, RS 657
fI(TXSTAT1 540 MR B FEZRANES,

SET_TXEQ[1:0] BOOST AT 5.16GHz (dB)
0 0 1
0 1 3
1 1 55
EHinBiRDAC
BENERERLALATHESQOEQH S AHRERSTIE

BTMABIE M BIR, HEATI6pA (E3), BE3LHF#E
O#=HISET_IDC[8:0]. IDCMAX[7:01F0DCINCI[4:014L, #
BEHDACERH H o

AFEHNBER TIE, BOLBEREMRTHIUSET IDC DAC
HEERIRE, S8MMTFSET IDC [8:1]F 7%, BEA LS
Sf(PORE ¥ ek L & £ B, PORE, SET_IDC
(DCINC [71)8ILSB (s8060) 9 48 1L A0, F o F BDCINCEH
FEsRlH

AC-COUPLING CASE

3.3V

Veer

TOUTA

@ IMOD_DAC
TOUTC

IBIAS_DAC

4@ VouT

DC-COUPLING CASE
3.3V

Veer

@ IMOD_DAC

Inc_pac

LDmop

Y LDBias

é LDnc Y LDBiAS

LDmop = K1 x Imop_DAC
LDBIAS = IBIAS_DAC

NOTE: FIGURES ARE SIMPLIFIED TO EXPRESS AC-COUPLING vs. DC-COUPLING DIFFERENCES.

LDmop = K1 x Imop_DAC
LDBIAs™ = Inc_pAc + K1/2 x Imop_pac + f(Imop_pac.DER)

*SEE THE ELECTRICAL CHARACTERISTICS TABLE, NOTES 5 AND 8.

B3. X/E s E L

Maxim Integrated
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11.3GbpsiRIIFEERR

IDCMAXEH 7728 45 BRI S R HISET_IDCI8:1IDACHHS

Mg, SET_IDC DACE 7788 K2 B DCINCEr 17 28 Il 37,
PUEAL e8], 52RO B AR N, DCINCEH 788
A8 HFfres, BB —HHI R EFBIEER, B
WSEEM-16E+15 LSB, #RSET_IDCI8NHIEH{ERE L
IDCMAX[7:0], ¥ B{IIDCERR#KZREFRIR, MSET_IDC[8:1]
"B AIDCMAX[7:0],

VA #IFBiDAC
MAX3948 8938 %l B iR U8 16 A F mbQis e 28 fa Rt = A
8EMARIE ) B, 2 3FE A210uAE200uA, B H BIR
B934 £ = # 0 #HSET_IMODI8:1]. IMODMAXI[7:0].
MODINC[7:0]F0SET_TXDEZH 782 #l,
A ER T/E, Bt AF BN T HIMSET IMOD
DACIZ &, S8 HSET_IMOD[SEHFH[IKE, EHT
PORGEHI#I161LiZ #E, POR/E, SET_IMODMILSB (% 01r)
a1 80, FHAF AMODINCE FL8 R Ho IMODMAX
FESERFI & ANHSET IMODIS: 11DACL L,

Mg/, SET_IMOD DACHHF#ENHMODINC[4:015%F
B/RIHT, DU TIERE], #EsRigotsstiRIF s, MODINC
7R NS F 78S, BB ZHFIAMIE X EFEGER,
BT EM-16E+15 LSB, 20RSET_IMODI8: 1IN E Fi{E
BIFIMODMAXI7:0], B ERIMODERRIRZHRR, mSET_IDC
[8:11% & AIDCMAX[7:0l,

NGO B8 B BuA S B SEbr EBSET_IMODIS:01F 728
FHEBNDACH Fi(lmop). EMEREDE)FIZEN BB R
HRZNSHELRRE, HELARWT .

Imop x 50 x (1 - DE)/(50 + R)

B IR EE
St A TR HEOF M HENES L X AR
A (TOSA), MEFHNREH R RITRDBBELERBEERE
B ZRE BRI AQOET100M T EETOSA, WHAKTEER

LDmoD =

Maxim Integrated

MAX3948
BRI DNRS

FURBEMEDE, ENERETREFHBERNE L
WE, RMENREZEFTIXCTRLI4:3IFSET _TXDEF 788,

_FEE{(POR)
T HEMHFREEEBREERIXEMEIR2.75V) Z B
AF XK, PORE, TX_ENAO, E iR B iRAIAS B
MDACH I FBUIAM & /IME, PORE, FiEEFFEY
SN ERINME,

BMONZIjEE
BMON 3| BI85 H s E AVOUT 3 BB E91/60, BMON
b 24 BB LA E EE R A

VSELIfEE
VSELE Sl 51 A\ S| B AMAX39481% B34 b4k, ol & 12 5
Vee. Vee x 2/30 Veo/3siiE i (3R2), 1Z IR 3L B4k
TEEZXAIRFMAX3948, 1 RFIBEEF B,

2. 3L uhiRTE

VSEL ADDRI[6:5]
Vee 11b
Vee x 2/3 10b
Veel3 01b
GND 00b

55 AR FP 050 HH #2531 FE B
MR RP L EG BEEE. ZH3IM(DISABLE)FIF
B33 I BL(TX_EN), DR #0845 7% 32 FO 40 BS e 0 28 ([214),
BB HAAFAULTIIMES €%, FNTXSTATI S5
MR SEAL B AT, MAXSO4BR UMM T H HFE, Wik

BAREE, BHEATREHE, BFRAFAULTRE
(BkZEZBF), HELEFEHL, WEEXGEFHEE
TXSTAT I\ & #788, WEMEENBERE, HFAEREH,

IR A ETXSTAT2 S 7%,

17



MAX3948

11.3Gbps{RINFEE RS B LI B &5

Vee

DISABLE

ImoD

S—e Veet
f %50
¥ L TOUTA
' TOUTC
S 25Q
° VouT

Veet - 2.4V (FOR VOUT)

Ve - 0.3V (FOR Veer)

0.41V —

Veer - 1.6V —

0.48V +0.14 x SET_IMOD[8:6]d
(SELF-ADJUSTING)

YYYY

<0>

<1>

<>

<3>
FAULT REGISTER
TXSTATH
b ADDR = HO0x06

LOS 5
CIRCUIT <5>
UNUSED
— <6>
POR
s <>
RESET
7.5kQ
UNUSED
<0>
UNUSED
— <>
WARNING REGISTER
TXSTAT2
MAX3948 SET |DC[81] OVERFLOW " ADDR = HOx07
IDCMAX[7 0] UNDERFLOW
SET. IMOD[81] ' OVERFLOW
<3>
|MODMAX[7 0] UNDERFLOW

B4, L 58 RIP B

Maxim Integrated
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11.3Gbps{RINFEE R

MAX3948

BACLIRENES

FAULTSIM ABiFm L, Bidh&DISABLES|BIE Bk 9t FFER, BEAMETREEN Ve ER, RIFTRARE
FIRES, B ADISABLES|HIESEETXSTATIFITXSTAT2 BRET BRI,
3. B i pE Y EB B i
PIN NAME SHORT TO Ve SHORT TO GND OPEN
1 DISABLE | Disabled Normal (Note 1). Can only be Disabled
disabled by other means.
2 VSEL Normal (Note 2) Normal (Note 2) Normal (Note 2)
3 FAULT Normal (Note 2) Normal (Note 1) Normal (Note 2)
4 BMON Normal (Note 2) Normal (Note 2) Normal (Note 2)
Disabled—Fault (external supply
5,8 Veer 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)
Laser modulation current is . Laser modulation current is
! routc reduced or off Disabled (hard fault) reduced or disabled (hard fault)
9 vour | PC s on, butnot delivered to 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 Vce Normal supply shorted) (Note 3) Redundant path (Note 4)
14 TIN+ | Disabled (hard fault) Disabled (hard fault) Normal (Note 2) or disabled
(hard fault)
15 TIN- | Disabled (hard fault) Disabled (hard fault) Normal (Note 2) or disabled
(hard fault)
1 FE—TEmELBME,

F2: SIRTheET

REREW, SBUNCCRIE/METL,

3 RIREFERBRTEMT BER(KREH 5N,

E4: DIREEE, {EMH

B A B
ES R,

FRIFRTFERRA,

&L BUESIMEREV SN MERSB Y 0 & A E S HMERNTER,

Maxim Integrated
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11.3Gbps{RINFEE R

3O
MAX3948R &£ E ML FE O, HINBEHE~%
B4, 3% % O ASDAN B EIE 4. SCLE${ES M AR
CSELEEMA (S BHEFRAM, SMEBEi=F 8818 iTF4E
CSELBIME s —REEEH, THRHBECSELSIHES
Bt ERES, I RIEEHY RS ERL(IMSB)
EHl,

17334
BRBEERE 16 E MO I/ EE, 1IRWN), B4
FTEHFmSCLR L1611, FrhRIEmMMAX3948
FRSHALEE, RWNEDRERBEBRETERBSHREGD),

B frasitbdit
MAX3948R B 131 T iz FHfFes, “OIHTHFHFERE
ik,

B&={(RWN = 0)
FTERESFAESCLEHE16 TN EL, Fi=tlBEn i

MAX3948
BRI DNRS

ERZL(RWN = 1)
TERABAESCLEEIGNNMP ALY, FTRESBENGT
P& 5 M SDAK) Hi 8 B 4B(MSBZE #1)0 & ERWNHLJE B i
SDA, MBH7AER 8 £ F 8% HeM HIE(MSBER), £
FEH 3BT KCSELBOL L%, ESHmAEONE

e R
EHEATATNESERNITAEG S, TARRXT
U EFHMODINCFIDCINCE 788, XFEIET UG EIL
3% D EH HMHE R R FEERS2ME, EAHEXHERIA
B,

BREEXRFTIEH B RS FFBR(IXSTATIL TXSTAT2)
PUMNAFT A S HFREATI R BNEIE, AHEANRER,
MODECTRLE 77 88(Mb 3= HOXOF)# 7 % & 412h, &
MODECTRLEZ#8EA12hfE, MEHHRIETBZR, &
T—H®EZMZE, BREERERN, WRFEHTE
RAZREE, WHMEEX I,

Wit Z B U R AL (ADDRI6:5]), T EERTXNE—

T W IISDALL | 3648 1166 BRMSBEE A, = 2538 L e
B CSELBOKIE 5, E5FF R0 0 0. _,\lzﬁ(?;i’ﬂ;)l?cﬁl\/lAXS%SHaxlﬁﬁ'—ﬁ?%f’ﬁ, REEES A
LS LY A o

4. [ BEAFEENRLILST PR T B R R SR T A 8 B AL 4G, 3B
ADDRESS NAME I ECSELS| MRS BF, EKSPIAH, LWEFEHR
HOXOF FMSK 58k, sHE[MURBFRIFIINEF BB E, FM
HOx10 SET_TXDE TXCTRLQEHEE@JFMSKO —\JJ:%ZTEQ& 'ﬁ%ﬂsﬁ'ﬁj__"CSEL
HOX11 SET_TXEQ SIFERDREF,
HOXOA IMODMAX
HOXO0B IDCMAX
HOx08 SET_IDC
HOX09 SET_IMOD
HOX05 TXCTRL

=6 HFBEFEN

BIT
15 | 14 | 13 | 12 [ 11 | 10| 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 [ 1 | o
ADDRI6:0] RWN DATA[7:0]

Maxim Integrated
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MAX3948
11.3GbpsR N E R AT A LIRS =5

6. Firaa it AAFNHt

ik B4 In&E
HOx05 TXCTRL KIXBIEH FFEE
HOx06 TXSTATA KIEBRSFFE
HOx07 TXSTAT2 EEBRAFTEFE2
HOx08 SET_IDC EREREESTES
HOx09 SET_IMOD BHEREBETTSR
HOXO0A IMODMAX BB EREESTFS
HOx0B IDCMAX Ekﬁﬁ%ﬁﬁi&‘ﬁ%ﬁ%ﬁ
HOx0C MODINC WH BRI E TS
HOx0D DCINC ERERREEESFS
HOXOE MODECTRL R R F 7R
HOXOF FMSK SRk
HOx10 SET_TXDE RERENMERHSER
HOx11 SET_TXEQ RIKBBINE G T 7S
WRITE MODE
CSEL _f/<—tL—>§ICH §<—h —>\
‘ eV e i P i i

soa [ X AG‘\XASXA4XA3XA2XA1XAO)\RWN,(D7XD6XD5XD4XD3XD2XD1XDOX

->‘ tDH M—

READ MODE
CSEL fa— i - - PE——
ol /oy | 3\ | |
soa[ Y 4 \XA5XA4)(A3)(A2XA1XAo)’RWN‘O’_‘(WXDG\XDsXD4XD3X02XD1XDo)(

->1DH<-

BE5. 34 FE O 5
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MAX3948

11.3Gbps{RINFEE RS B LI B &5

Gl
RIXFEIEHIEF7Fa5(TXCTRL), fHhlf: HOx055
Bit D7 D6 D5 D4 D3 D2 D1 DO
Bit Name RESERVED | RESERVED | RESERVED |TXDE_MD[1]|TXDE_MDI[0]| SOFTRES TX_POL TX_EN
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 1 0

The TXCTRL register sets the device’s operation.

fifF S

i & FR

WiEA

D[7:5]

RESERVED

TXCTRLEFHATEESHNITERS, RBAL, XEMAKINZEN0, HiHEiZER
SJFHITERIEM, XEAMIRIFO,

D[4:3]

TXDE_MD

EH R ENERENOER,

00 = ZMERBEEE HBHIBEZHN6%

01 = ZMEBEEE HBHIEEZHN3%

10 = M ENREHSET_TXDEZF 788X B (3% F9%)
11 = EMEBRE AFZKENI%)

D2

SOFTRES

BIESERENNEARMNEEENESFRENMT HEBRIME, T SSOFTRESHIE,
TXCTRLI1:0]14A %1% 73 10b),

0=E®IMHE

1=81

D1

TX_POL

EH KR ESBEBHRM,
0=+
1=IEFIHE

DO

TX_EN

RSB A LR BB,
0= %
1= g

Maxim Integrated
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MAX3948

11.3Gbps{RINFEE RS B LI B &5

LIRS ASEZEE 1 (TXSTAT1), #utlF: 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
TXSTAT1 A8 IRS 788,
fFS LA ;]
D7 FST[7] BV B IR EﬁEﬁHiZ.SVETLFiOR @%?ﬁ%ﬁ%,smiﬁ%%iﬁiﬁﬁ —BVcecHRBE EFFI2.75V
WE, POREFFESEFREMIIEINE, HBERUEIRS,
D6 FST[6] R,
D5 FST[5] RAWAAREBE, FEEIRES, EEXFRERE, WiREEFHE,
RRVOUTHIR, BFHRE/MRERKE, MIELRE, EFITEN, MFEREEE, KEFMSK4]
D4 FST[4] REEEZE1, BFRITIRE = 0.48V + 0.14V x SET_IMODI[8:6] (+##/%. 0-7), BHEIKRE
R E,
D3 FST[3] FRTOUTAFF B S W 0I5 5 1, [ 1PRME = Voor - 1.6Ve BRARBKE, WREBHE,
D2 FST[2] RARTOUTCH RS Xt B &4, MRE =041V, EEEREHRE, NREFEHRE,
D1 FSTH] %%5VOUTEQVCCTH%§QWMEE%%1¢, IIBR1E(Vcer) = Vee - 0.3V, ITRR{E(VOUT) = Veer - 2.4V,
ERERREE, WIREERE,
DO FST[O] FAULTIESBI#E# N,
RIEBEIREF17RS 2 (TXSTAT2), #ifit: HOx07
. D D2
Bit D7 D6 D5 D4 (STl (? KY) | (STICKY) D1 DO
Bit Name X X X X IMODERR IDCERR 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
TXSTAT2 A S8 IRS T 788
fFS LA ;]
T T B OB (338 38 BY) B T SR (3B B $5 1R o
D3 IMODERR EER> IMODMAX, Nk 4% B, L& HT, SET_IMODI[8:1] = IMODMAX[7:0],
EER<0, WEAETH, TmskHT, SET_IMODI8:0] = 0,
B B (B 3 B =T AR (3 R B ) iR o
D2 IDCERR EER> IDCMAX, MEE B, E#E&HT, SET_IDCI8:1] = IDCMAXI[7:0l,
HHER<0, MERETH, TasKHT, SET_IDC[8:0] = 0,

Maxim Integrated
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11.3Gbps{RINFEE R

MAX3948

BACLIRENES

BB mREEFEE(SET_IDC), #itF: 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 RIW RIW R/W RIW R/W RIW R/W RIW
POR State 0 0 0 0 0 0 0 1
SET_IDCHHFR AT RBE RN BN ERBIRDAC,
fIFs RLZFR 15 RA
HinEnDACHE RO EIEIRF, SET_IDCIS:1IAIIREBEMNOESIO Z B H iR BN B E,
D[7:0] SET_IBIAS[8:1] | LSB (SET_IDCIONA: #DCINCH % 8 45 %1, T 1% BSET_IDCI[8:0]% # & ¥ {H, FSET_
IDCI8: B E#H T REBENLSB,
HHERIRESF5(SET_IMOD), #hff: HOx09
Bit D7 D6 D5 D4 D3 D2 D1 DO
Bit Name SET_IMOD[8]|SET_IMOD[7]|SET_IMOD[6]|SET_IMOD[5]|SET_IMOD[4]|SET_IMOD[3][SET_IMOD[2][SET_IMODI[1]
Read/Write RIW R/W R/W RIW R/W RIW R/W RIW
POR State 0 0 0 0 0 1 0 0
SET_IMODZ 7752 F3 F 18 B 8¢ 2218 %) #DAC,
LFs RLZFR 52 RA
B BIRDACHE 2O HIER S, SET_IMODIS: 116 B F 1% B MOES104L = 8] # &7 # (B
D[7:0] SET_IMOD[8:1] | #{&, LSB (SET_IMODIO) ®MODINCE 7584 %], F T & BESET_IMODIS:0]%h 81 % ¥ &,

YSET_IMODI8: B ## T S RIEB EMNLSB,

Maxim Integrated
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11.3Gbps{RINFEE R

BRAVEH B FIREZTFE(IMODMAX), #itlF: HOXO0A

MAX3948

BACLIRENES

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[0]
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
IMODMAXZ 758 A F iR B84 3% LR,
fiFs AR 5RA
FEB A8 FEE, 1| B KIE H BT 015 _ :
b[7:0] IMODMAX[7:0] [Mpoyfx:%ﬁg%ﬁsuﬁmg BT RR%I5 X% 2%, IMODMAX[7:0]5SET_IMODI8:1]
Eﬁtti}(o
BAERERRESTFIE(IDCMAX), H#i#al: 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[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
IDCMAXZZE A FEEERER LR,
fiFs AR 15BA
IDCMAXZ 782 hefu F 7%, BTFRHBAE RSB R, IDCMAX[7:015SET_IDCI8: 113 4
D[7:0] IBIASMAX[7:0] | g
VB iR B & 7788 (MODINC), #itiF: HOxOC
Bit D7 D6 D5 D4 D3 D2 D1 DO
Bit Name SET_IMOD[0] X X MODINC[4] | MODINC[3] | MODINCI[2] | MODINC[1] | MODINCIO]
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 7758 F F3# 44/5% mSET_IMODH 72,
HEs LB #EEA
D7 SET_IMOD[0] | SET_IMODZ 7% #LSB,
X S F R B s ORI B, B, _ 01 F #io 013 =3
DL4:0] MODING BCLE{ B T3 40 5 % RB 8 B, BN, SET_IMODIS:0 & #, MODINC[4:0]3 = i#

1 #M G
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MAX3948
11.3Gbps{RINFEE RS B LI B &5

Ein g gk B fras(DCINC), #itl: HOxOD

Bit D7 D6 D5 D4 D3 D2 D1 DO

Bit Name SET_IBIAS[O] X X BIASINC[4] | BIASINC[3] | BIASINC[2] | BIASINC[1] | BIASINC[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

DCINCE 738 i T2 #/B M SET_IDCF 788,

fiFS AR WA
D7 SET_IBIAS[O] SET_IDCE #8 #ILSB,
D[4:0] BIASINC XA TR R ER BN, SAN,SET_IDCI8:016L ¥ #, DCINC[4:010 Z B # %M,

st 7228 (MODECTRL), Hi#it: 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*

* T ARIL B/ GHRIEN, = MEHIYE [ EOh,

MODECTRL% 7728 Fi T 1% B MAX3948HI34& 15 ) TIER =,

EFES L &R 5 AR
MODECTRLEHF#HAFAFPF EEMERFRBERER 2 B FHTHHR, B 2T FREA12hE
D[7:0] MODECTRL[7:0] | & B4, MODECTRLAFFEE A S #IEX BIE #H. MODINCFIDCINCE: SN, BT
EHEATER,
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11.3Gbps{RINFEE R

MAX3948
IR ES

IR 7 e8(FMSK), tifif: HOXOF

Bit D7 D6 D5 D4 D3 D2 D1 DO
Bit Name X RESERVED FMSK[5] FMSK[4] FMSK]3] FMSKI2] FMSK[1] FMSKJO0]
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
FMSKEFeS T HEBRRRIZE,
fFS L& 15tFA
D6 RESERVED RE, ZMEMA TEEXTRBLANEZE,
B ALOS FAULT&HR#.
D5 FMSKI[5] 0= LRk
1=FR&
BEHVOUTHRHEELY, FEZHEN, BEEERERNTHRE/REE, EHERXT,
FMSKI41N #3231,
D4 FMSK[4] 0= FRi
1= R#&
B TOUTATFF B8 = X h 482 BE d B
D3 FMSK[3] 0=TERi#k
1= R
B TOUTCH B8 = X h 58 BE s B
D2 FMSK[2] 0=LRi#k
1= B#&
R#&VOUTEVCCT I B& 5 3 #h 18 B i B
D1 FMSK[1] 0=LRi#k
1= B#&
BRSENEFES, =6HHRITRXNE,
0= TR
Do FMSK]O] 1=R#
HFMSKIO] = 18F, BHRESHELEH TR, LZETDISABLESIBATX_ENfI, Rk
Z AL 8 I ERS NL M EE B IREFIFAULTS I B89l % o

Maxim Integrated

27




11.3Gbps{RINFEE R

MAX3948
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Kixas A INEFE & fras(SET_TXDE), #itf: 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_TXDE[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
TXDE_MDI[1:0]510bBY, SET_TXDEZHRETRE L% BN ENE,

WFS &R A

_ , ZINBEERATRHRERAHOENE, TERREERN, YALEEENERE, =
DI6:0] SET_TXDEIEO] | 45 i e nimsl s mth 5 49 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_TXEQZ HRAFRE R E BB A NIEIRE,

WES LB R BB

D[1:0] SET_TXEQ BANSERATEHALXRHANNERE, ESEEESLR,
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Bt Z 5

R ERF BT

1) IMODMAX[7:0] = & KIFH B8R {E
2) SET_IMODg®[8:0] = HaTiAH BiRE

i TAFFHEASET_IMOD[8: 1]z, HSET_IMODIO]
HaEF BMODINCE 7728 Bl #o

WRXAPH BREBENME, BWEBRAMODINCETF
25, o {RIUEAS BRI %FE‘H&O

3) MODINC,[4:0] = #i&{E
EAMODINC[4:018F, gBHHITTFINZHE.

#(SET_IMODy[8:1] < IMODMAX[7:0]), M
(SET_IMODnNI[8:0] = SET_IMOD.1[8:01+MODINC[4:01);
% M(SET_IMODg[8:1] = IMODMAX[7:0])

THEH 7TIHESDACHIR.

IMOD DACHE K = ImoD =
(16 + SET_IMODI[8:0]) x 247uA

TREH 7T RAZESWaNBOL S8 B9 H B (E-1EE),
Lomobp = Imop x (1 - DE) x 50/(50 + R)

RO 28 2 5> Sa 2R 5L 5 BT 0 25 BX B PE = 70
ZHETFTX_DEMD[1:0M I XN E R,

4) TXCTRL[4:3] = 00, DE = 0.0625 (K£6% =M E B,

fmDEA

FEXFEAT, FHITEIFIRESET_TXDEI6:0] = SET_

IMODI8:2], SET_TXDER XM E#1E,

5) TXCTRL[4:3] = 01, DE = 0.03125 (K#3% £ EME
):EF); ?’:Eig*q:'*EEtT, %%Tq:i+ﬁ#iﬁ§SETiTXDE[60] =
SET_IMODI8:3], SET_TXDER X FFIMNEB 5 #1E,

6) TXCTRL[4:3] =
IMODI[8:31ME=1E .

Maxim Integrated

10, SET_TXDETTMIMBIRE A= SET

MAX3948
BRI DNRS

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

XFIER T, DE = Ipe/Imob. DER##) 4518 #£3£0.03,
BHEESET TXDE[6:0]# XM K, —EBix%/0.09/F,
lpet I AD, k&4 AKSET_TXDEIG:OMEAR S 3l EIpE
AKREA,

7) TXCTRL[4:3] = 11,DE = 0.09 (KA9% EXNEINRE), £
XFERXT, BHITEIFRESET_TXDE[6:0] = 127,
SET_TXDERZEHEMIIT BN,

REBHRER
1) IDCMAX[7:0] = S ADCH# i
2) SET_IDCn[8:0] = % BTDCE i {E

i TFHEASET_IDCI8:116, MSET_IDCIO] R BEF
FDCINCE 788 Bl #1 o

EXRAHNBREDTEBEEAEN, BILFEHDCINC
ﬁ'ﬁﬁs TRIEEH BRI EE &R,

3) DCINCq[4:0] = #ri{E
LHDCINCH4:013 BN, BUHHTTIEH.
#(SET_IDCn[8:1] < IDCMAX[7:0]), W

(SET_IDCnI[8:0] = SET_IDCn-1[8:0] + DCINCnl[4:0]);
% W(SET_IDCnI[8:1] = IDCMAX[7:01)

TREH T EHRDACHIT:
DC DACH = Ipc =
(16 + SET_IDCI8:0]) x 116pA
TRAH TRAZES FARINEABEOEXERBR:
LDpc = Ipc + Imop x (DE + R x (1 - DE)/(50 + R)/2)

REBESBZNDNHERSHMEEKBEZF, wDE
EXEFTX_DEMDIT:0MI B EMERE, Imop=TEH
DACH o
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MEES
Bt L L HIEC825

By AMAXI9ASHOL WE B8 R RERIE R X B IRIT T =
& EIEC 82645, A7 % FR B IR KX B A T 41L&,

R7. FESREE

MAX3948
BRI DNRS

BTRPAIHERGCEANFEER, T #EMaximi=
eI ELFTRITBFIRNABTFIIRBETFAURE G
. @FRGNEG, IHEEMTTEEE IMaximZ K
i SBARBTHN B,

REGISTER BIT
FUNCTION/ RE'\?A?ALER Nﬁg'\DAQL iIIE(;Il)JE NUMBER/ BIT NAME D‘E:ICS:E'T 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
ggggt}ér TXCTRL R R/W 3 TXDE_MDIO] 0 Tx deemphasis control
Address = R R/W 2 SOFTRES 0 Global digital reset
HOx05 R R/W y TX_POL ’ Tx.polanty
0O: inverse, 1: normal
Tx control
R RIW 0 TXEN 0 0: disable, 1: enable
R R 7 (sticky) FST[7] 1 POR=>Vcc low-fimit
violation
R R 6 (sticky) FST[6] X Reserved
R R 5 (sticky) FST[5] X !_ow or no AC signal at
T . input
ransmitter
Status R R 4 (sticky) FST[4] X VOUT too low
Register 1 TXSTATA . TOUTA open or shorted
Address = R R 3 (sticky) FST[3] X to GND
HOx06
! TOUTC open or shorted
R R 2 (sticky) FST[2] X o GND
. VOUTNccT open or
R R 1 (sticky) FST[1] X shorted 1o GND
R R 0 (sticky) FST[O] X Copy of FAULT signal
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11.3Gbps{RINFEE R

MAX3948
IR ES

REGISTER BIT
FUNCTION/ RE'\? AELER Nﬁggé" iIIEJIl)JE NUMBER/ BIT NAME DS:’:SIE'T NOTES
ADDRESS TYPE
Modulation current overflow
(on increment) or under-
. flow (on decrement) error.
R R 8 (sticky) IMODERR 0 Over(flow occurs if r)esult
Transmitter > IMODMAX. Underflow
Status occurs if result < 0.
Register 2 TXSTAT2
Address = DC current overflow (on
HOX07 increment) or underflow
. on decrement) error.
R R 2 (sticky) IDCERR 0 E)verflow occur)s if result
> IDCMAX. Underflow
occurs if result < 0.
R R/W 7 SET_IDC[8] 0 MSB DC DAC
R R/W 6 SET_IDC[7] 0
gcit_Curreﬂt R RW 5 SET_IDC[6] 0
etting
Register SET_IDC 2 i/\/\x ;‘ :g‘:ggi} 8
Address = _
HOXx08 R R/W 2 SET_IDCI[3] 0
R R/W 1 SET_IDC[2] 0
R R/W 0 SET_IDC[1] 1
R R/W 7 SET_IMOD[8] 0 MSB modulation DAC
Modulation R R/W 6 SET_IMOD[7] 0
Current R R/W 5 SET_IMOD[6] 0
Setti'ng SET_IMOD R R/W 4 SET_IMOD[5] 0
Register R R/W 3 SET_IMOD[4] 0
Address = R RW 2 SET_IMODI3] 1
HOx09 R RIW 1 SET_IMODI[2] 0
R R/W 0 SET_IMODI[1] 0
R R/W 7 IMODMAX[7] 0 MSB modulation limit
Maximum R R/W 6 IMODMAX][6] 0
'\C/lodulition R RIW 5 IMODMAX[5] 1
Sgtrtrii; IMODMAX i R 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
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MAX3948

BACLIRENES

REGISTER

BIT

FUNCTION/ RENGA:ITEER Nﬁgl\DlléL iIIEC-)rIlDJE NUMBER/ BIT NAME D‘E:I:SIE'T NOTES
ADDRESS TYPE
R R/W 7 IDCMAX[7] 0 MSB DC DAC limit
Maximum R R/W 6 IDCMAX[6] 0
DC DAC R R/W 5 IDCMAX[5] 1
gutrtr_e“t DeMAY R RIW 4 IDCMAX[4] 0
etting
Register R R/W 3 IDCMAX[3] 0
Address = R RIW 2 IDCMAX[2] 0
HOx0B R R/W 1 IDCMAX[1] 0
R R/W 0 IDCMAX]0] 0 LSB DC DAC limit
LSB of SET_IMOD DAC
) R R / SET_IMOD[O0] 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 MODINC[1] 0
HOx0C LSB MOD DAC two's
R/W R/W 0 MODINCIO] 0 complement
LSB of SET_IDC DAC
R R / SET_IBCIO] 0 register address = HOx08
MSB DC DAC two’s
DC Current R/W R/W 4 DCINC[4] 0 complement increment/
Increment decrement
azg'i’;tger DCINC RIW RIW 3 DCINC[3] 0
Address = R/W R/W 2 DCINCI[2] 0
HOX0D RW R/W 1 DCINC[1] 0
LSB DC DAC two’s
R/W R/W 0 DCINCIO0] 0 complement increment/
decrement
R/W R/W 7 MODECTRL[7] 0 MSB mode control
R/W R/W 6 MODECTRL][6] 0
Mode RW RIW 5 MODECTRLI[5] 0
Control
R R 4 MODECTRL[4 0
Register MODECTRL Al il MODECTRL[ ]
Address = RW RW 8 [3] 0
HOXOE R/W R/W 2 MODECTRLI[2] 0
R/W R/W 1 MODECTRLI[1] 0
R/W R/W 0 MODECTRLJ[O0] 0 LSB mode control
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MAX3948
BRI DNRS

B A\ A0 H 2 MAX3948 5 K 15
R D EEESICEEREANNES M,

BUEREE

MT RS
e XARWWME

R, HEMIFOISHILP
s BIEWMANEERERAERRERZESICZHE, BHED

Xo

FEICERERg — 3N
WHET2ZURERE
FE /),

* FRICEELAH1000E 2T

o EERFEHCHRNBUEFMLNRTRE, FRH00(E7)
2250 (% i) FrAEFE$T

Maxim Integrated

SBiE, NFHEH

SMFHNTE

REGISTER BIT
FUNCTION/ RE'\?AEI'I'EER Nﬁgl\DlléL iIIEC-)rIl)JE NUMBER/ BIT NAME D\E:ICLL:IIET 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
;3“;z$3k 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
ol | ser e
Address = R R/W 0 SET_TXEQI0] 0 Tx equalization control
HOx11
HEEE o BHEIOT HFRARESLNHLTE

o WMEIRSANREEEICHAN/HEZOKSE, UL
BlIR @ 2 |CAIHOL 28 69 BB iE B

FLZEE, BESIIMAX3MSEGREEENGE B EBRA

BHE,

ﬁ@éﬂ%ﬁ% AR
1631 BITQF NS 3 8 3 4R & 9 ICHR 4 T — 4% 1% 7R 10 A
Wi, ZIREHEICHE— B, SRR BB,
MRIESAR B S, ESERESEN ALY AL
10862: HFAN-08.1. QFNFIEfth#RIZMEH K NBEAE IR,
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47 o7 B i

SerDes

10G
DFB-TOSA

HOST BOARD SFP+ SFP+ OPTICAL TRANSCEIVER
CONNECTOR [
HOST FILTER ° SUPPLY FILTER
VCC_TX
Veer Vee
TOUTA
ZDIFF = 100Q2 0'|1 uF 70=25Q
| TIN+
} TIN-
FR4 MICROSTRIP UP TO 12in
0.14F MAX3948
TOUTC
0 L YT
- 5 swpe SO
! INTERFACE
FAULT ; CSEL
—oisaBle T
BMON
EP
1
238V T0 3.46V =
[
47kQTO 10KQ A Ruion
' 3WRE
TX_FAULT —® :
TX_DISABLE Ds1878  INTERFACE =
RATE SELECT
MODE_DEF1 (SCL) |20
MODE_DEF? (SDA)
VCC_RX 106
HOST FILTER Voc (3:3V) SUPPLY FILTER LINEAR PIN ROSA
ZpIFF = 100Q U'IHIJF
Il
| |
FR4 MICROSTRIP UP TO 12in !
0.14F

Maxim Integrated

34



MAX3948

11.3Gbps{RINFEE RS B LI B &5
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MD

5

DFB

g

MD

5

DFB

e

e

DFB

02 )

2 )

g za)

g za)

0_%a )

2 )

g za)

I

E

el il B

Vee (+3.3V)
veeT VSEL Py
TOUTA
R1 SLAVE — MODE_DEF2 (SDA)
MAX3948 DS4830 ’C | — MODE_DEF1 (SCL)
SCL SCL
TouTC SDA SDA
vout CSEL CSEL
13-BITADC
\
L
VCCT VSEL
TOUTA ]
R2
MAX3948
BIAS RSSI
e MONITOR | | MONITOR
TOUTC SDA |-
vouT CSEL
VCCT VSEL
TOUTA
R3
MAX3948
SCL |-o
TouTe SDA |-
vouT CSEL
VCCT VSEL
TOUTA
MAX3948
scL -
TOUTC SDA —
Vout CSEL
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