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PART TEMP. RANGE PIN-PACKAGE
MAX3766EEP -40°C to +85°C 20 QSOP
MAX3766E/D -40°C to +85°C Dice*

*Dice are designed to operate over this range, but are tested and
guaranteed at Ta = +25°C only. Contact factory for availability.
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ABSOLUTE MAXIMUM RATINGS

Supply Voltage, VCC, VCCOUT -+ vvvveeeriiiieee e -0.5Vto 7.0V
Voltage at IN+, IN-, ENABLE,

SAFETY, FAIL ..o -0.5V to (Vcc + 0.5V)
Voltage at MOD, BIASMAX, POWERSET, TC.......... -0.5V to 4.0V
Current out of REF1, REF2 .......ccoocvvviiieiieeen. -0.1mA to 10mA

Current into OUT+, OUT- ... -5mA to 100mA
Current into BIAS ......oovviiiiieeee e -5mA to 130mA
CUrrent into MD ....coooiiiiiie e -5mA to 5mA

CUrrent into FAIL .....vveceeeeeeeeeeeeecee e, -5mA to 30mA
Current into SAFETY ...oooviiiiii e -5mA to 10mA
Continuous Power Dissipation (Ta = +85°C)

QSOP (derate 9.1mW/°C above +85°C).........cccccvvveennn. 590mwW
Operating Junction Temperature Range............ -40°C to +150°C
Processing Temperature (diCe) .......cccevvvvreveveiieeesiieeann. +400°C
Storage Temperature Range ..........cccccoecvveeeene -55°C to +150°C
Lead Temperature (soldering, 10SeC) ........ccceevvivveeeennnnns +300°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

PARAMETER ‘ CONDITIONS MIN TYP MAX UNITS
RECOMMENDED OPERATING CONDITIONS
Supply Voltage, Vcc 4.5 5.0 55 \
Ambient Operating Temperature (Note 1) -40 25 85 °C
Differential Input Signal Amplitude x'(’:\‘gi/g\lv 'c::?gr?J:I;O{]-mode Input = 500 1000 1800 mv
Input Common-Mode Voltage Referenced to Vcc -14 -1.3 -1.19 \Y
Enable Input High 2.0 \Y
Enable Input Low 0.8 \
Voltage at OUT+, OUT- Vcc-2.5 \
Voltage at BIAS Vcec-2.5 \Y
FAIL Load All DC testing uses 5.1kQ load 2.71020 kQ
Data Rate DCto 1.25 Gbps
Data Duty Cycle While using APC 50 %
Laser to PIN Coupling Not tested 0.001to0 0.1 mA/mA
DC PARAMETERS
Supply Current Icc (Note 2) 21 25 32 mA
FAIL Output High RFAIL = 5.1kQ 43 Y
FAIL Output Low IMD > 15pA, RFAIL = 5.1kQ 0.33 0.44 \%
Bias-Current Range (Note 3) 0.5 80 mA
B et e e 01 1 | w
I\R/I:r(]j;(leatlon-Current Programmable Input data high (Note 3) 2 60 mA
Modulation Current Input data low (Note 2) 1 200 pA
M.odulation Current when Driver is 10 LA
Disabled or Shut Down
Temperalurs Compensation Rrc =00 50 ppm/"C
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ELECTRICAL CHARACTERISTICS (continued)

PARAMETER CONDITIONS MIN TYP MAX UNITS
et e : 00 | a
Monitor-Diode Bias Voltage Vce - VMD 15 2.1 2.3 \
Upper MD Voltage for Failure Referenced to Vcc -1.2 \Y
Lower MD Voltage for Failure Referenced to Vcc -2.8 \%
Range of MD for No Failure x\gﬂif'l’]glf\?'\[z[e)ratlng window, centered at 300 mV
REF1 Voltage for Failure Referenced to nominal VRer1 0.5 \
REF1 Reference Voltage Ta = +25°C, VREF1 2.8 3.1 3.4 \Y
REF2 Reference Voltage Ta = +25°C, VREF2 2.1 2.4 2.7 \Y
AC PARAMETERS (Notes 4, 5, and 6)
IMoD = 60mA 210 400
Output Edge Speed (20% to 80%) IMoD = 30mA 160 300 ps
IMmoD = 10mA 125 250
Output Aberrations IMmobp = 30mA 10 %
IMoD = 60mA 5 80
Pulse-Width Distortion IMoD = 30mA 20 80 ps
IMmoD = 10mA 80 120
Random Jitter RMS, Ta = +25°C, Vcc = +5V, Imop = 30mA 2 3 ps

Note 1: Dice are tested at room temperature only (Ta = +25°C).
Note 2: Vcc = +5.5V, Reiasmax = 887Q, Rmob = 887Q, RPOWERSET = 287Q, Rtc = 0Q, VBIAs = VouT+ = VouT- = 3.0V. Supply
current excludes Igjas, louT+, louT-, and IFAIL.

Note 3: Total output current must be reduced at high temperatures with packaged product to maintain maximum junction

temperature of Tj = +150°C. See the Design Procedure section.
Note 4: All AC parameters are measured with a 25Q load. Imop is the AC current amplitude at either OUT pin. The AC voltage at

OUT is greater than Vcc - 2.5V.

Note 5: Pulse-width distortion is measured at the 50% crossing point. Data input is a 155MHz square wave, with tr = 300ps.
Note 6: AC specifications are guaranteed by design and characterization.
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(Typical Operating Characteristics are measured on the MAX3766 evaluation kit, Vcc = +5.0V, Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT vs. TEMPERATURE
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(Typical Operating Characteristics are measured on the MAX3766 evaluation kit, Vcc = +5.0V, Ta = +25°C, unless otherwise noted.)
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VARIABLE DESCRIPTION TYPICAL VALUE
VOUT(MIN) Approximation for the lowest voltage at the OUT+ pin 2.2V
Vcc(MIN) Minimum power supply 4.5V

VLASER Laser forward voltage at operating power 1.3v
RL Laser dynamic resistance 3Q
lout Laser modulation current 30mA
R Any damping resistance or line termination in series with the laser 100
b (but not in series with BIAS)
L Total series inductance of laser, laser package, and board traces to the 6nH
MAX3766
¢ 20% to 80% rise time of the laser modulation current, filtered by a 300ps
r compensation network (20% to 80%)
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PARAMETER | SYMBOL RELATION
Average —
Pave =(PO + P1)/2
Power Pave AVE ( )
Extinction
re = P1/PO
Ratio fe €
Optical Power Pl_ 2P e
of a“1” P1 AVE o +1
Optical Power _
of 20" PO PO = 2PAVE / (re + 1)
Signal P Ppur =P1 - PO-2P, oL
Amplitude INPUT INPUT AVE r+1
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MAX3766
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180Q

RF OR NON-
PECL OUTPUT

NAXI
MAX3766

TTLOR

CMOS OUTPUT N

SINGLE-ENDED TERMINATION IS SHOWN. THE OTHER INPUT SHOULD BE
TERMINATED SIMILARLY, OR CONNECTED TO V¢c - 1.3V.
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INPUT

PACKAGE
1

Vee

Q1, Q2 INPUT BIAS CURRENT = 1uA
Q1, Q2 INPUT RESISTANCE = 1MQ

Vee

OUTPUT

ouT+ ouT-
PACKAGE

0.2pF
150H IT

T 1pF
o—u
Vec-25

ImoD

Q3, Q4 OUTPUT RESISTANCE = 100kQ2

BIAS

Q5 OUTPUT RESISTANCE = 100k€2

011, goooooboooooo
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FAILURE-INDICATION CONFIGURATION

0.01uF J_ LASER
Vo L
Vecour Vec  ENABLE OUT- MD OUT+
— IN+
—1 IN-
BIAS
~ Vee
W AXI/
BIASMAX MAX3766 Re
5.1k
RpowERSET
&\/\/\,—~| POWERSET AL
REF1 SAFETY
GNDOUT
TC REF2 MOD GND

Rmop
CONFIGURED FOR MINIMUM COMPONENT COUNT.

LATCHED SHUTDOWN CONFIGURATION

Vee
Vecour Vec ENABLE OUT- MD
—] N+
— IN-
Relasmax Vee
BIASMAX
MNMAXI -
FAIL
RpoweRsET MAX3766 5.1k
POWERSET AL
REF1 SAFETY
— CsareTy (OPTIONAL—SEE TEXT)
Rrc GNDOUT
TC REF2 MOD GND
Rmop

CONFIGURED FOR BEST PERFORMANCE.
Rrc SETS THE TEMPERATURE COEFFICIENT OF THE MODULATION CURRENT.
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GND -t
~——+ REF2
_ HTC
Vee T - —
— “+ BIASMAX
ENABLE —+ = 0.056"
REF1  (1.422mm)
SAFETY — == -
__ ‘Ll L POWERSET
FAIL —
7 MD
Vecout T -

OUT-OUT+ BIAS GNDOUT
0.045"
<

(1.143mm)

TRANSISTOR COUNT: 725
SUBSTRATE CONNECTED TO GND AND GNDOUT.
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| E/2 < Al 004 [.0098 0102 | 0249
A2 055 | o0sl | 140 | 155
H Y B | 008 | Ol2 |020 | 03l
f Y, C [ 0075 | 0098 | 0191 | 0.249
/ /’ SEE_VARIATIONS
f 150 [.457 [381 [ 399

016 | 035 |04l 0.89
SEE VARIATIONS
SEE_VARIATIONS

071 | 087 | 1803 2.209

D
E
> Y e 025 BSC 0.635 BSC
+ [0 LILILILIH Tauon ol oo e e
X N
X
Y

- [ 8 [o [s8
VARIATIONS:
B— INCHES MILLIMETERS
—— e—p H h X 45"——] —— MIN._ | Max. | MIN [ Max.|N
_J A2 Dlass [ .49 | 480 | 498 [t6]aA
s 0020 [.0070 [ 005 [ois
_L I J— C x| 107 [123 [ 272 | 3t2
CU:U:LH (:u:u:u:u:u: { . /| ES 0[337 [ 344 |8s6 [874 |e0[ag
Y 7 s[os00 | 0550 [ te70] 1397
D a £ J L 0[337 [344 [es6 [874 [o4ac]
L [s [.0250 | 0300 | 06351 0762
[38¢ [.393 [960 [998 [2d]an]
NOTES: s|.oes0 | 0300 | 0635|0762
x|271 | 287 |es8 | 729

{. D & E DO NOT INCLUDE MOLD FLASH
OR PROTRUSIONS

% Excren ooer ber sipe VI A X1 2V

3. HEAT SLUG DIMENSIONS X AND Y APPLY ONLY Frorec e o Tion
TO 16 AND 28 LEAD POWER-OSOP PACKAGES. - o
4. CONTROLLING DIMENSIONS: INCHES. [PACKACE DUTLINE, OSTP, 1o0-, 025" LEAD PITCH ;
21-0055 B /1
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_ Y, TEL. (03)3232-6141 FAX. (03)3232-6149

Maxim makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does Maxim assume any lia-
bility arising out of the application or use of any product or circuit and specifically disclaims any and all liability, including without limitation consequential or
incidental damages. “Typical” parameters can and do vary in different applications. All operating parameters, including “typicals” must be validated for
each customer application by customer’s technical experts. Maxim products are not designed, intended or authorized for use as components in systems
intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in which the failure of the
Maxim product could create a situation where personal injury or death may occur.
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