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ABSOLUTE MAXIMUM RATINGS

Supply Voltage, (VCC - VEE) o vioveiiiiiiiiiea .....-0.5V to +6.0V
Voltage at 3DB, IN+, IN-, IN_TTL, DIFF, OUT, OUT,

MOD1, MOD2, DT01, DT02, SQEN,

TEMPSENS ..o -0.5V to (Vce + 0.5V)
Voltage at LOW1, LOW2, TC1, TC2, TC3 -0.5V to +2V
Differential Input Voltage lIN+ - IN-I.............
Current iNto OUT ..o +12mA

Storage Ambient Temperature Range............... -65°C to +150°C
Operating Junction Temperature Range........... -40°C to +150°C
Electrostatic Discharge (ESD)
(Human Body Model, tested per JES D22-A114) ....
(Machine Model, tested per JES D22-A115) ........c.........
Die Attach Temperature..........cccocooiiiiiiiiiiiiiii

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

(VIN = +3.0V to +5.25V, T, = -40°C to +140°C. Typical values are at Voo = +5.0V and Tp = +25°C, unless otherwise noted.)

PARAMETER | symBoL | CONDITIONS MIN TYP  MAX | UNITS
OPERATING CONDITIONS
Voltage at OUT VouT 0.9 V
With TTL input 8 50
Data Rate - - — Mbps
With differential input 40 150
T.TL Data Input-Edge Transition One-pole response, 10% to 90% 0.23 Ul
Time
POWER SUPPLY
Supply Current lcc Excludes loyTt and IoUT 14 25 mA
Supply Current While Data is _
| Excl | | 14 A
Squelched STDBY xcludes lout and louT m
CURRENT GENERATOR
LOW1 open, LOW2 open 1.69 1.8 1.91
LOW1 GND, LOW2 open 2.02 217 2.28
Low Current (Ty = DTp) IDTO mA
LOW1 open, LOW2 GND 2.35 2.53 2.65
LOW1 GND, LOW2 GND 2.68 2.90 3.02
N TC1 open, TC2 open, TC3 open 12 16 18
Low-Current Positive TC1 GND, TC2 open, TC3 open 16 21 24
Temperature Coefficient TCLOW+ HA/°C
(Ty > DTo) TC1 GND, TC2 GND, TC3 open 24 32 36
TC1 GND, TC2 GND, TC3 GND 36 48 54
. TC1 open, TC2 open, TC3 open -18 -16 -12
Low-Current Negative TC1 GND, TC2 open, TC3 open 24 21 16
Temperature Coefficient TCLOW- TCT GND, TC2 GND, TC3 open 5 2 24 UA/°C
(Ty < DTo) i ’ - - -
TC1 GND, TC2 GND, TC3 GND -54 -47 -36
Width of Temperature-Stable o
Low-Current Region w 38 45 52 C
DTO1 open, DTO2 open 31.5 36 41.5
Center of Temperature-Stable DT DTO1 Vce, DT02 open 44 49 54 o
Low-Current Region 0 DTO01 open, DT02 Ve 56 61 66
DTO1 Vce, DT02 Ve 68.5 74 78.5
Modulation-Current Temperature . _ o o o
Coefficient TCmoDp | Relative to Imop at Ty = +25°C 0.311 0.38 0.471 %/°C
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ELECTRICAL CHARACTERISTICS (Continued)

(VIN = +3.0V to +5.25V, Ty = -40°C to +140°C. Typical values are at Voc = +5.0V and Tp = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
MOD1 open, MOD2 open 2.84 3.01 3.22
Modulation Current at Ty = +25°C IMOD MOD1 Ve, MOD2 open 344 365 3.88 mA
MOD1 open, MOD2 Voo 4.03 4.28 455
MOD1 Vce, MOD2 Vee 4.62 4.91 5.22
Mgizlatlon Current in Low-Power ILp Relative to programmed nominal, Ty = +25°C 40 50 60 %
Modulation Switching Time tr, tf 20% to 80% (Note 1) 0.2 0.5 ns
Pulse-Width Variation PWV (Notes 1, 2) 0.97 1.03 ul
Pulse-Width Distortion PWD (Notes 1, 2) -0.02 +0.02 ul
Data-Dependent Jitter DDJ (Notes 1, 2) 0.004 0.01 ul
Uncorrelated Jitter (O] (Notes 1, 2) 0.001 ul
Deterministic Jitter DJ K28.5 pattern at 125Mbps (Notes 1, 3) 85 200 pSp-p
Random Jitter RJ 1-0 pattern differential input (Note 1) 3 11 PSRMS
IN_TTL DATA INPUT
Input Low VINL -0.03 +0.80 \
Input High VINH 2.0 Vce +0.3 Vv
Input Resistance 4 5.75 kQ
Input Capacitance (Note 1) 0.3 2 pF
DIFFERENTIAL DATA INPUT
Differential-Input Sensitivity 25 200 mVp-p
Differential-Input Overload 1860 mVp-p
Differential-Input Resistance 8 kQ
3DB INPUT
Input Threshold Voltage 1.5 V
Normal mode 2.0
3DB Input Voltage vV
Low-power mode 0.8
Diagnostic Resistor RGANN_| VGG > 4.75V, normal mode 16 kQ
RGAINL | Vcc > 4.75V, low-power mode 29
DATA SQUELCH
Output Current While Squelched loFF No input data 3 50 pA
Time to Squelch tsQ (Note 1) 1 8 25 us
'Is'ltr:tz to Resume from Squelch RS (Note 1) 01 5 us
ESD PROTECTION
Human Body Model +4 kV
IN+, IN-, TTL_IN, 3DB
Machine Model +400 vV

Note 1: These specifications are guaranteed by design and characterization.

Note 2: Pulse-width variation, pulse-width distortion, data-dependent jitter, and uncorrelated jitter are measured at 46Mbps per
MOST specification of physical Layer (revision 1.1).

Note 3: Deterministic jitter is measured with a K28.5 pattern (0011 1110 1011 0000 0101). Deterministic jitter is the peak-to-peak
deviation from ideal time crossings, measured at the 50% crossings of the output. Differential data applied to input.
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IREEFH 1

(LOWTI1, 2] = [GND, open], MODI1, 2] = [open, Vcc], DTO[1, 2] = [open, open], TC[1, 2, 3] = [GND, GND, open], Ta = +25°C, unless

otherwise noted.)

SUPPLY CURRETNT (mA)

30

25

20

0

(45.1Mbps TTL INPUT)

MAX3905 toc04

(150Mbps DIFFERENTIAL INPUT)

MAX3905 toc05
w——

[} N

L

SUPPLY CURRENT vs. JUNCTION ELECTRICAL EYE DIAGRAM ELECTRICAL EYE DIAGRAM
TEMPERATURE (45.1Mbps TTL INPUT) (150Mbps DIFFERENTIAL INPUT)
_ IMAX3905 toc02 MAX3905 tocO:
EXCLUDES lout AND lgut £ K28.5 PATTERN K28.5 PATTERN
g ey Voo =+3.3V
Vg = 5.0V f '\f
L
&ﬁ‘ " : ;
Voo =33V . . : .
40 20 0 20 40 60 80 100 120 140 3.7ns/div 1.12ns/div
JUNCTION TEMPERATURE (°C)
OPTICAL EYE DIAGRAM OPTICAL EYE DIAGRAM BIAS CURRENT vs. JUNCTION

TEMPERATURE

TCI[1,2, 3] =[GND, GND, OPEN]
DTO[1, 2] = [OPEN, OPEN]

MAX3905 toc06

L LOW[1, 2] [GND, GND]
[ LOW[1. 2) = [OPEN, GND]

N\

=///AL|

N—7

BIAS CURRETNT (mA)

A/

L /
LOW[1, 2] = [GND, OPEN]

ViN=5.0V Voo =33V 1
850nm VCSEL : 850NM VCSEL - ivvv bt —— LOWI1, 2] = [OPEN, OPEN]
467MHz LOWPASS FILTER 467MHz LOWPASS FILTER . L]
3.7ns/div 1.12ns/div 40 20 0 20 40 60 80 100 120 140
JUNCTION TEMPERATURE (°C)
BIAS CURRENT vs. JUNCTION MODULATION CURRENT
TEMPERATURE vs. JUNCTION TEMPERATURE
7 5 8 T T T 1 g
o LR L
6 | D001, 21 = [OPEN, OPEN]. g =MODI1, 2 = [0PEN, Vog] — 1%
——TC[1, 2, 3] = [GND, GND, GND] ——V§ z '// =
z 5 = TC[1,2, 3] = [GND, GND, OPEN] .} = // —
= 4 X 7Y 5 Vi 1 —
3 3 t\ N //// 1 2 LT _—T |
@ 1 DTp=+36°C 53 —
= P =) LT
o AR g2t
=
LTC[1, 2, 3] = [GND, OPEN, OPEN] - L MOD[1, 2] = [Vgc, OPEN]
T T 160, 2, 31 = [OPEN, OPEN, OPEN) 1 =—F MOD[1, 2] = [OPEN, OPEN]
. Ll . I
40 20 0 20 40 60 80 100 120 140 -40 20 0 20 40 60 80 100 120 140

JUNCTION TEMPERATURE (°C)

JUNCTION TEMPERATURE (°C)
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EEHEREGERE)
(LOWTI1, 2] = [GND, open], MOD[1, 2] = [open, Vcc], DTO[1, 2] = [open, open], TC[1, 2, 3] = [GND, GND, open], Ta = +25°C, unless
otherwise noted.)

DETERMINISTIC JITTER vs. JUNCTION

OUTPUT SQUELCH OUTPUT RESUME FROM SQUELCH TEMPERATURE
MAX3905 tocO! IMAX3905 toct
i ] 0 T T 1T T T
----- || [T—MoD[1,2]=[OPEN, OPEN] |  |%
— 100 \\L MOD[1, 2] = [V, OPEN] E
& [~
Y I s RIS
T~
= ==
-
L
OPTICAL = MOD[1, 2] = [OPEN, Vgl
POWER OPTICAL i g0 I MoDIH, 2] = [Vec, W
OUTPUT POWER | : u : u o 1,21 Voo Ve
- (=]
o OUTPUT : il 2
[+ o C s ¢ o L150Mops 26,5 PATTERN
2us/div 40ns/div 40 20 0 20 40 60 80 100 120 140
JUNCTION TEMPERATURE (°C)
RANDOM JITTER PULSE-WIDTH VARIATION AND AVERAGE
vs. JUNCTION TEMPERATURE PULSE-WIDTH |]|s.|'|m'|'|':'hﬂxml 1
o0 g o T AMbpsTIL. |
55 g , BIPHASE-CODED DATA
2 i
— 50
=
& 45
&
E 40
=
3 35
%30 I
25
’ . i
40 20 0 20 40 60 80 100 120 140 10ns/div

JUNCTION TEMPERATURE (°C)
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TRANSISTOR COU

NT: 985

PROCESS: Silicon Bipolar GST-2

SUBSTRATE: Conn

ected to VEE

DIE SIZE: 1.52mm x 1.52mm (60mils x 60mils)
DIE THICKNESS: 300um (12mils)
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REBEEE(RE)

+3.3V AUTOMOTIVE TRANSMITTER (TTL NETWORK CHIP INTERFACE, DATA RATE < 50Mbps)

: MODULATION TRANSMIT OPTICAL SUBASSEMBLY (TOSA) |
Vg = +3.3V —— Vo CONTROL  DRIVER Tq SET ;
SUPPLY FILTER 1 oo o o :
—— f N |
REDUCE POWER - : : ' ' ;
1 : : : : :
H | | | | '
% o 30B MODI MOD2 DTOT DT02 Ve :
TTL OUTPUT DATA . g
(SPTAUTOMOTIVE ——L ——In_TTL :
NETWORK INTERFACE) ; - :
; our VCSEL ;
L MAXIMN P :
: MAX3905 A i
b—IN- :
; ouT g
P —{eEn 5
: DIFF__LOWI _LOW2 Tl TC2  TC3 Ve :
: I E
GND - i i P :
' BIAS SET BIAS :
= 1 TEMPERATURE . __ INDICATES OPTIONAL
: COFFFICIENT WIREBOND CONNECTION !
TRANSMITTER WITH DIFFERENTIAL LVDS INTERFAGE
: MODULATION TRANSMIT OPTICAL SUBASSEMBLY (TOSA) !
Vg =+3.0VT0 +5.25V — : CONTROL  DRIVER To SET :
SUPPLY FILTER —— oo o o :
— Lo 5
REDUCE POWER - : : : : :
L : : : : :
H | | | | | '
; 3DB  MOD1 MOD2 DTO1 DT02 Vg ;
P —IN_TTL 1
: out VCSEL :
NETWORK MAXIMN o ;
CHIP WITH MAX3905 o :
LVDS OUTPUT :
; ouT j
SQEN ;
mes i DIFF__LOW1 LOW2 TC1 TC2 703 Ve :
: ! ! ! ;
; i i i
: BIASSET BIAS INDICATES OPTIONAL i
- 5 ng"&?@gﬁ """"" WIREBOND CONNECTION |
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TRANSMITTER WITH DIFFERENTIAL-PECL INTERFACE
: MODULATION TRANSMIT OPTICAL SUBASSEVBLY (TOSA) |
Voo =+30V T0 45,25V — : CONTROL  DRIVER To SET '

SUPPLY FILTER —(] o o o o

— Lo

REDUCEPOWER - S

] SR

H | | | | |

VCCrecy 5 3B MODT MOD2 DT0T D102 VCC
4 P —
R1§ R1§ ol 5 out VCSEL
i) —
NETWORK CHIP 1 ; IN+ MAXIMN 4%
WITH . MAX3905
PECL OUTPUT | i
L I IN- ouT
P R -
i —SaEN
= = ' DIFF_LOWI_Low2 _Tci T2 T3 Ve

VCCpgcL=3.3V| VCCpgpL =5V

Ri| e 1300
] e e = ; BIAS SET M e INDICATES OPTIONAL
: COBFEICENT WIREBOND CONNECTION
ROT4 2 IER
COORDINATES (um) COORDINATES (um)
PAD PAD NAME PAD PAD NAME
X Y X Y

1 VEE 46.6 1285.9 14 MOD1 1285.9 257.2

2 DIFF 46.6 1134.7 15 Voo 1285.9 4273

3 IN_TTL 46.6 9835 16 ouT 1285.9 594.7

4 N.C. 46.6 832.3 17 ouT 1285.9 759.4

5 N.C 46.6 511 18 SQEN 1285.9 921.4

6 N.C 46.6 359.8 19 3DB 1285.9 1086.1

7 IN+ 46.6 208.6 20 VEE 1285.9 1285.9

8* TEMPSENS 46.6 46.6 21 TCH 1059.1 1285.9

9 IN- 262.6 46.6 22 TC2 902.5 1285.9

10 Vce 791.8 46.6 23 TC3 745.9 1285.9

11 DTOA 956.5 46.6 24 LOWA1 589.3 1285.9

12 DTO2 1121.2 46.6 25 LOW2 432.7 1285.9

13 MOD2 1285.9 46.6 26 VEE 276.1 1285.9
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FEIRO. Old/ Ny R8ICH T D/ Ny 2 R—2 3 VEDETE T,
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