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ABSOLUTE MAXIMUM RATINGS

VEC O GND .o -0.3Vto +4.1V
IN__, IN_ _, OUT__, OUT_ _, EN_ _,
CSEL_toGND...oooo -0.3Vto (Ve + 0.3V)
IN_ 1O N e =3V
Short-Circuit Duration (OUT_ _, OUT_ _) .ooocoevvnnnnnn. Continuous

Continuous Power Dissipation (Ta = +70°C)
32-Pin QFP (derate 13.1mW/°C

above +70°C) ... 1047mW
Junction-to-Ambient Thermal Resistance in Still Air
B2-PINTQFP ... +76.4°C/W

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

Operating Temperature Range
Junction Temperature
Storage Temperature Range
ESD Protection (Human Body Model)

_,OUT__,OUT_ _,EN__,SEL__)..........
Soldering Temperature (10s)

(INZ _, INZ

absolute maximum rating conditions for extended periods may affect device reliability.

DC ELECTRICAL CHARACTERISTICS

(Vee = 3.0V 10 3.6V, R = 100Q +1%, EN_ _ = Ve, Vom = 0.05V to (Veg - 0.6V) (MAX9390), Vom = 0.6V to (Ve - 0.05V) (MAX9391) Ta =

-40°C to +85°C, unless otherwise noted. Typical values are at Vcc = 3.3V, IVipl = 0.2V, Vcm = 1.2V, Ta = +25°C.) (Notes 1, 2, and 3)

PARAMETER | symeoL | CONDITIONS | min TYP  mAx | uniTs
LVCMOS/LVTTL INPUTS (EN_ _, SEL )
Input High Voltage ViH 2.0 Vce \
Input Low Voltage ViL 0 0.8 \Y
Input High Current IIH VIN = 2.0V to Vce 0 20 uA
Input Low Current liL VIN =0to 0.8V 0 10 uA
DIFFERENTIAL INPUTS (IN_ _, IN__)
Differential Input Voltage ViD ViLb > 0 and ViHD < Ve, Figure 1 0.1 3.0 \
MAX9390 0.05 Vce - 0.6
Input Common-Mode Range Vcwm \
MAX9391 0.6 Vce - 0.05
N MAX9390 IVipl < 3.0V -75 +10
Input Current - uA
N__ MAX9391 IVipl < 3.0V -10 +100
LVDS OUTPUTS (OUT_ _,OUT__)
Differential Output Voltage VoD RL = 100Q, Figure 2 250 350 450 mV
Change in Magnitude of Vop
Between Complementary Output AVOD Figure 2 1.0 50 mV
States
Offset Common-Mode Voltage Vos Figure 2 1.125 1.25 1.375 V
Change in Magnitude of Vos
Between Complementary Output AVOos Figure 2 1.0 50 mV
States
2 AXIMN
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DC ELECTRICAL CHARACTERISTICS (continued)

(Vcec =3.0V10 3.6V, R = 100Q +1%, EN_ _ = Ve, Vem = 0.05V to (Vee - 0.6V) (MAX9390), Vom = 0.6V to (Ve - 0.05V) (MAX9391) Ta =
-40°C to +85°C, unless otherwise noted. Typical values are at Vcc = 3.3V, IVipl = 0.2V, Vcm = 1.2V, Ta = +25°C.) (Notes 1, 2, and 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Output Short-Circuit Current . Vip =+100mVv | Vout__orVour. =0 30 40 mA
(Either Output Shorted to GND) oS (Note 4) VouT__=Vour. =0 18 24
Output Short-Circuit Current Vip =+£100mV, VouTt__=VoUT_ _
(Outputs Shorted Together) llossl (Note 4) 50 12 mA
SUPPLY CURRENT
RL =100Q, EN_ _=Vcc 68 98
Supply Current lcc RL = 100Q, EN_ _ = Ve, switching at 68 98 mA
670MHz (1.34Gbps)

AC ELECTRICAL CHARACTERISTICS

(Vcc = 3.0V to 3.6V, fiN < 1.34GHz, tr_IN = tF_IN = 125ps, RL = 100Q +1%, IV|pl > 150mV, Vcm = 0.075V to (Ve - 0.6V) (MAX9390
only), Vcm = 0.6V to (Vce - 0.075V) (MAX9391 only), EN_ _ = Vg, Ta = -40°C to +85°C, unless otherwise noted. Typical values are
atVeec = 3.3V, IVipl = 0.2V, Vom = 1.2V, fin = 1.34GHz, Ta = +25°C.) (Note 5)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
_SEL_ to Switched Output tswitcH | Figure 3 1.1 ns
Disable, Time to Differential .
Output Low tPHD Figure 4 1.7 ns
Enable, Time to Differential .
Output High tPDH Figure 4 1.7 ns
Switching Frequency fTMAX Vop > 250mV 1.50 2.20 GHz
Low-to-High Propagation Delay tPLH Figures 1,5 294 409 565 ps
High-to-Low Propagation Delay tPHL Figures 1,5 286 402 530 ps
Pulse Skew ltp| H - tpHLI tSKEW Figures 1, 5 (Note 6) 7 97 ps
Output-to-Output Skew tccs Figures 5, 6 (Note 7) 10 65 ps
Output Low-to-High Transition )

F 1, 5; fin = 100MH 112 1 1

Time (20% to 80%) R igures 1, 5; fin = 100MHz 53 85 ps
Output High-to-Low Transition . e
Time (80% to 20%) tF Figures 1, 5; fiN = 100MHz 112 153 185 ps
Added Random Jitter tRJ fin__ = 1.34GHz, clock pattern (Note 8) 2 PS(RMS)
Added Deterministic Jitter tDy 1.34Gbps, 2% - 1 PRBS (Note 8) 55 82 PS(P-P)

Note 1: Measurements obtained with the device in thermal equilibrium. All voltages referenced to GND except V|p, Vobp, and AVop.

Note 2: Current into the device defined as positive. Current out of the device defined as negative.

Note 3: DC parameters tested at Ta = +25°C and guaranteed by design and characterization for Ta = -40°C to +85°C.

Note 4: Current through either output.

Note 5: Guaranteed by design and characterization. Limits set at 6 sigma.

Note 6: tskew is the magnitude difference of differential propagation delays for the same output over same conditions. tskgw =
[tPHL - tPLHI.

Note 7: Measured between outputs of the same device at the signal crossing points for a same-edge transition, under the same
conditions.

Note 8: Device jitter added to the differential input signal.

MAXIN 3
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REEFRE

(Vcc =3.3V, IVipl =0.2V, Vcm = 1.2V, fin = 1.34GHz, Ta = +25°C.)

SUPPLY CURRENT OUTPUT AMPLITUDE OUTPUT RISE AND FALL TIMES
vs. TEMPERATURE vs. FREQUENCY vs. TEMPERATURE
82 - 400 . 180 ; -
g : fiy = 100MHz £
78 : 30 N z 170 :
R g %0 N 7 1/
= Ver 2 3.6V // o 250 \ \_uS 160 IF /
E 70 cc= // — % N % /
= _—] Z 20 = 150 R
> 6 — = s
g —— )(/ S 150 3 0
3 0 Vg =33V S N
CC = 9.
— 130
58 |— Vec=3V 50
54 ‘ 0 120
400 510 35 60 85 0 02040608101214161.8202224 4 15 10 3% 60 85
TEMPERATURE (°C) FREQUENCY (GHz) TEMPERATURE (°C)
MAX9390 MAX9391
PROPAGATION DELAY DIFFERENTIAL INPUT CURRENT DIFFERENTIAL INPUT CURRENT
vs. TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE
450 s 10 . 80 g
440 g 5 g 7 :
2 0 2 H
2 430 s Vin=3v L e L e — =
z @ ) = 50—
= 410 e E 5 =
z ] —~ £ 2 4
= 400 = = 20 S
3 390 F——] = 2 e 0
S a0 S 30 f V=01 E 2
S = =
. 3 — 10
370 0 ——
360 45 0 F—Vn =‘ 0.3V
350 50 -0
4 45 10 3 60 85 4 15 10 3% 60 85 40 5 10 3% 60 85
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
MAX9391
MAX9390 INPUT CURRENT vs. Viyp DIFFERENTIAL INPUT CURRENT vs. Vip
10 ——r— s 80 ——— 5
s [IN__oR £ IN__OR I g
IN__=GND g 0 FN__=vg Voo =36V 1—]2
SREN AT 6 7
= - A =
= 0 |+ Voo=3V sy =50
= i Pl =
5 N = /
£ 20 Ve =36V +— < L/
2 % AL LA o g
5 - 7 = Vo =3V
R z o
3 P4 10 /]
40 /
0 /
,45 4
50 -10
0 0.3060912151.8212427303336 0 030609121518212427303336
Vikp (V) Vi (V)
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VIN_ _ ViHD
Vip=0 Vip=0

VIN__ Vi

MAXIM OUT__ @
b e— —| ty |e— 1/4 MAX9390/MAX9391 .

Ri/2

Vour__ RL/2
><ODO >< Vop=0 IN__ ' '
VouT__ _ 2 >
-

EN_ _=HIGH

Vip=VIN__-VIN__ T
Vop =0 -V ouT__

20% AVop = [Vop - Voo*|

AVos = |Vos - Vos™ |

Vop AND Vs ARE MEASURED WITH Vp = +100mV
Vop* AND Vos* ARE MEASURED WITH V|p = -100mV

Vip=ViN__-ViN__
Vop =Vour__- VouT__
tpLH AND tpy. MEASURED FOR ANY COMBINATION OF _SELO AND _SEL1.

1. HHDOEBBESLOGEELESY 1 IV IH K2. Vop&VosDad BEEl kg
IN_O >< ViHD
Vip=0
_ V]
IN_O ILD
_ V
N >< IHD
Vip=0
N1 ViLp
,,,,,,,,,,,,,,,,,,,,,,,,,, Vi
15V 4 X 15V
V]
_SEL / N L
OUT__
>< IN_O Vop=0 IN_1| Vop=0 IN_O
ouT_ _
tswiTcH — —= tswitcH
EN_0=EN_1=HIGH
Vip=VIN__-ViN__

M3. I EYU/AITY T Y DBRANBIUZBEMIAYFDI A I VT
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—» tPDH F
50%
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Vour_o

Vop=0 Vop=0

VouT o
tecs tces  [—

Vour_1

Vop=0 Vop=0

VoUT_
Vop = Vour__-VouT__

tccs MEASURED WITH _SELO = _SEL1 =HIGH OR LOW
(1:2 SPLITTER CONFIGURATION).
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NOTES:
1. ALL DIMENSIONING AND TOLERANCING CONFORM TO ANSI Y14.5-1982.
2. DATUM PLANE [EHS] IS LOCATED AT MOLD PARTING LINE AND
COINCIDENT WITH LEAD, WHERE LEAD EXITS PLASTIC BODY AT J"F,,Eggmvﬁf,gﬂgs
BOTTOM OF PARTING LINE.
3. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. AAA
ALLOWABLE MOLD PROTRUSION IS 0.25 MM ON DI AND El
DIMENSIONS. 5x5x1.0 MM
4, THE TOP OF PACKAGE IS SMALLER THAN THE BOTTOM OF PACKAGE
BY 0.5 MILLIMETERS. MIN, MAX.
5. DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE . = 20
DAMBAR PROTRUSION SHALL BE 0.08 MM TOTAL IN EXCESS OF THE .
b DIMENSION AT MAXIMUM MATERIAL CONDITION. AL 0.05 015
6. ALL DIMENSIONS ARE IN MILLIMETERS. Az 0.95 1.05
7. THIS OUTLINE CONFORMS TO JEDEC PUBLICATION 95, REGISTRATION 580
MS-026. D : 720
8. LEADS SHALL BE COPLANAR WITHIN .004 INCH. Dy 4.80 5.20
9. TOPMARK SHOWN IS FOR PACKAGE ORIENTATION REFERENCE ONLY. E 6.80 7.20
Ey 4.80 5.20
L 0.45 0.75
N 32
e 0.50 BSC.
o 0.17 0.27
ol 017 0.23
c 009 0.20
a 0.09 016
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