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ABSOLUTE MAXIMUM RATINGS

VDD 1O GND oo -0.3V to +4.0V
VDDA O AGND ... -0.3V to +4.0V
All Other Pinsto GND ............cccccooiii, -0.3Vto Vpp + 0.3V
Short-Circuit Duration

(all LVCMOS OULPULS).....vveieiciecc e Continuous
ESD Protection (Human Body Model).........cccooviiiiiinnn +2kV

Continuous Power Dissipation (Ta = +70°C)
20-Lead TQFN (derate 21.3mW/°C above +70°C)....2758mW
14-Pin TSSOP (derate 9.1mW/°C above +70°C) ...... 796.8mW
Storage Temperature Range ..........c.cccoovennn. -65°C to +150°C
Maximum Junction Temperature ......
Operating Temperature Range ...........
Lead Temperature (soldering, 10S) .......cccoovviviiiiiiiiinnnn. +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.

DC ELECTRICAL CHARACTERISTICS

(Vbp = Vppa = +3.0V to +3.6V and Ta = -40°C to +85°C. Typical values at Vpp = Vppa = 3.3V, Ta = +25°C, unless otherwise noted.)

(Note 1)
PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX ‘ UNITS

LVCMOS INPUTS (PD, X1 as a reference INPUT CLK)
Input High Level VIH 2.0 VDD V
Input Low Level ViL 0 0.8 \
High-Level Input Current lH VIN = VDD 20 PA
Low-Level Input Current I ViN=0 -20 uA
CLOCK OUTPUT (CLK_OUT)
Output High Level VoH  |loH = -4mA Vg% ; v
Output Low Level VoL loL = 4mA 0.4 \
POWER SUPPLIES
Digital Power-Supply Voltage VbD 3.0 3.6 \
Analog Power-Supply Voltage VDDA 3.0 3.6 \
Total Current for Digital and fouT = 45MHz, no load
Analog Supplies Ibc fiN = 13MHz 10 mA
Power-Down Current Ipc2 PD = low 60 PA

MAXI N




HFIFRED S > I NVPLL

0y 7REES

AC ELECTRICAL CHARACTERISTICS
(VbD = VbpA = +3.0V to +3.6V, CL = 10pF and Ta = -40°C to +85°C. Typical values are at Vpp = Vppa = 3.3V, Ta = +25°C, unless

otherwise noted.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
OUTPUT CLOCK (CLK_OUT)
Minimum Frequency Range fIN = 5MHz to 50MHz 4
, fout MHz
Maximum Frequency Range CL < bpF 133 200
% % _
Clock Rise Time tR f2|g /: t1o3ﬁ/|OH/z of Vb, fout = 80MHz, 15 ns
Oo Oo =
Clock Fall Time tF ﬁg/: t%fAOH/ i of VoD, four = 80MHz 13 ns
Duty Cycle fouT = 456MHz, fiN = 13MHz 44 50 56 %
fouTt = 45MHz, fiN = 13MHz 14
Output Period Jitter Jp fouT = 80MHz, fin = 13MHz 22 R‘KASS
fouT = 197MHz, fiN = 13MHz 13
Soft Power-On Time tPO2 ]:5 ir?rg,\;?_'\gtzgéggélorg;: 45MHz, 1 ms
Hard Power-On Time tPO1 See Figure 2 15 ms
VCXO CLOCK
Crystal Frequency fXTL 27 MHz
Crystal Accuracy +30 ppm
Tuning Voltage Range VTUNE 0 3 V
VCXO Tuning Range VTUNE = 0to 3V, C1 = Co = 4pF +150 +200 ppm
TUNE Input Impedance ZTUNE 95 kQ
Output CLK Accuracy VTUNE = 1.5V, C1 = C2 = 4pF +50 ppm

Note 1: All parameters are tested at Ta = +25°C. Specifications over temperature are guaranteed by design and characterization.
Note 2: Guaranteed by design and characterization; limits are set at +6 sigma.
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(Vbp = Vbpa = +3.3V, Ta = +25°C, fiN = 18MHz clock, Ci. = 10pF, 27MHz, unless otherwise noted.)

SUPPLY CURRENT vs. TEMPERATURE

fin=13MHz
fout = 45MHz

MAX9491 toc01

RISE TIME (ns)

SUPPLY CURRENT (mA)

40 45 10 35 60
TEMPERATURE (°C)

JITTER vs. TEMPERATURE

85
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MAX9491 toc04
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TYPICAL CLK_OUT WAVEFORM AT 45MHz

Vpp = Vppa=3.0V u
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(Vpbp = Vbpa = +3.3V, Ta = +25°C, fiN = 13MHz clock, CL = 10pF, 27MHz, unless otherwise noted.)

VCX0 ACCURACY vs. VCXO0 TUNING RANGE DUTY CYCLE vs. OUTPUT FREQUENCY
2 1 -
0 Mz E 0 T g
fouT = 45MHz 2 g
200 6pF / E %0 2
g_\; 100 /A/ =
- P4 Z s
2 0 Z | 5F 3 L ——T |
2 Z | =
K -100 a
£
200 2
-300 0
0 05 10 15 20 25 30 45 50 55 60 65 70 75 80
VCXO TUNING RANGE (V) FREQUENCY (MHz)
45MHz OUTPUT 80MHz OUTPUT
10dB/REF - 0dBm E 10dB/REF = 0dBm E
RBW = 3kHz g RBW = 3kHz g
VBW = 3kHz z VBW = 3kHz z
ATN = 20dB ATN =200B
CENTER = 45MHz CENTER = 80MHz
SPAN = 2MHz SPAN = 2MHz

"frWﬁW'fmﬂf‘Wﬂ MWWWWMM
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japan.maxim-ic.com/packages = ZEHB T\, )

430 [ 450 [ 169 [ 177
0.65 BSC 026 BSC
625 | 655 | 246 [ .2s8
oso [ o70 [ .020 [ .028
SEE_VARIATIONS [SEE_VARIATIONS
0° [ 8° 0° [ 8°

SEE DETAIL A
&
A fe
| | \——

=1r
Gt i 'mwcj = \5=[7

\_ N~
P D | M \_SEATING E 4‘
PLANE

%]
i
321 c
g, COMMON DIMENSIONS €
% [ MILLIMETERS INCHES =)
L[ MIN MAX. | MIN. MAX. <
{w:‘} A | — [ 10 043 5
A | oos 015 .002 .006 A3
H A | 085 095 | .033 037 =
b | 019 030 | .007 012
b | 019 025 | .007 010
c | 009 020 | .004 008
| 009 014 | .004 006
D [SEE VARIATIONS [SEE VARIATIONS
T0P VIEW BOTTOM VIEW E
e
H
L
N
«<

SIDE VIEW END VIEW JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
o MIN. | MAX. | MIN. [ MAX.
] o1 AB—1 14 D] 490 S.10 193 .201
! AR 16D [ 4% 510 193 201
WITH PLAHNC‘\ AC 20| D [ 640 660 | .252 | .260
| AD 24| D | 770 | 790 | 303 | .31
L~ cl ¢ AE 28] D | 960 980 | 378 | .386
BASE METAL —{° |
DETAIL A LEAD TIP DETAIL

NOTES:

1. DIMENSIONS D AND E DO NOT INCLUDE FLASH

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15Smm PER SIDE
3, CONTROLLING DIMENSION' MILLIMETER

4, MEETS JEDEC DOUTLINE MO-153. SEE JEDEC VARIATIONS TABLE

. ‘N“ REFERS TO NUMBER OF LEADS
THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE. THIS TOLERANCE ng-A!-mLAs /VI/JXI/VI
ZONE IS DEFINED BY TwO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE,
DATUM [-C-]); THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-] IN THE L)

DIRECTION INDICATED PACKAGE OUTLINE, TSSOP 4.40mm BODY

APPROVAL DOCUMENT CONTROL NO.

-DRAWING NOT TO SCALE- 21-0066 Eé %

MAXIN 9
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. 30X it

DETAIL B
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|
|
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l oo Q _t
Sniigg i
| t

|
T —»i Iél ‘XTERMINAL'HF—/:ﬂ & |—

EVEN TERMNAL ~ ODD TERMINAL

(DRALLAS /N AXI/VI

TME PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm
APPROVAL DOCUMENT GONTROL NQ. REV.
1
Nz

21-0140

10
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NYT—(RE)
(COF—5—MIBEHINTND/ Ny T — DRI, BRN’RMENTNDEIIRY B A BHD/ Y T—JIEHIT.
japan.maxim-ic.com/packages = TS BT =\, )

COMMON DIMENSIONS EXPOSED PAD VARIATIONS

PKG. 16L 5x5 20L 5%5 28L 5%5 32L 5%5 40L 5x5 PKG. D2 E2 L [oown
SYMBOL| MIN. [NOMJMAX.| MIN. TNOM]MAX.] MIN. JNOMMAX [ MIN. JNOM] MAX ] MIN. TNOMMAX. CODES MIN. TNOM T VAX T MIN. TNOMT MAX] £0.15 E&%%ED
A Jo.70]0.75]0.80]0.70]0.75] 0.80] 0.70]0.75] 0.80]0.70]0.75]0.80[0.70 [0.75]0.80 T16552 13.0013.10132013.00 131013201 == | YES
Al 0 ]0.02]0.05| 0 ]0.02{0.05] 0 ]0.02]0.05[ 0 0.02[{0.05[ 0 ]0.02]0.05 T1655-3 |3.00]3.10[3.20(3.003.10]3.20] #* NO
A3 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. T1655N-1 | 3.00 | 3.10[3.20(3.00 [ 3.10 [ 3.20] #* NO
T Eo0]s Kl [ IS e[S [E O[S oS BT B0 St rs] | | 200]310[320[300]310]320] = [ vES
E__ |4.90|5.00]5.10[4.90]5.00] 5.10[4.90 5.00| 5.10]4.90 | 5.00] 5.10] 4.90| 5.00] 5.10 T2056-4 |300/31013201300)310]320] NO
e 0.80 BSC. 065 BSC. 050 BSC. 0.50 BSC. 0,40 BSC. 120555 [3.15[3.25/3.35[3.15[3.25/3.35| 040 | YES
ol - 1 Toml - T Tomsl - T Tozsl - T Tozslossloas| | 728563 |3.15]3.25]3.35|3.15[3.25|3.35] = | VES
L lo30]o.40]0.50[0.45[0.55] 0.65]0.45|0.55 0.650.30[0.40] 0.50[0.40  0.50[ 0.60| | T2855-4 |2.60]2.70/2.80]2.6012.70|2.80) ** | VES
T T T T T T T - T -1 -7 -T-T Tosolosloso] [T28555 |260]|2.70|2.80]2.60]2.70]|2.80] = | NO
N o 2 % % 20 T2855-6_| 3.15| 5.25|3.35| 3.15 | 3.25| 3.35] = | NO
ND 7 5 7 3 10 T2855-7 | 2.60 | 2.70| 2.80| 2.60 | 2.70| 2.80| =~ | YES
NE 4 5 7 8 10 T2855-8 3.1513.25(3.35(3.153.25|3.35| 0.40 YES
JEDEC WHHB WHHC WHHD-1 WHHD-2 | - T2855N-1 | 3.15] 3.25]3.35] 3.15]3.25| 3.35[ NO
T3255-3 |3.00]3.10(3.20{3.00 [3.10] 3.20| =** YES

NOTES: T3255:4 | 3.00]3.10]3.20]3.00[3.10]3.20] = | NO
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994. T3255-5 13.00]3.10]3.20|13.00 /310320 * | YES
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. T3255N-113.001{3.10/32013.00]13.10]3.20{ - NO

T4055-1 ]3.20|3.30{3.40(3.2013.30|3.40| ** YES
**SEE COMMON DIMENSIONS TABLE

3. NIS THE TOTAL NUMBER OF TERMINALS.

A THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL
CONFORM TO JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE
OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1
IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.

A DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN
0.25 mm AND 0.30 mm FROM TERMINAL TIP.

A ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
& COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.

9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT EXPOSED PAD DIMENSION FOR
T2855-3 AND T2855-6.

>
& WARPAGE SHALL NOT EXCEED 0.10 mm. @D DALLAS /Vl /JXI/VI
11. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. ” SEMICONDUCTOR
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION "e", +0.05.

TME PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm
APPROVAL DOCUMENT CONTROL NO. REV.

-DRAWING NOT TO SCALE- 21-0140 | 2/2
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