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ABSOLUTE MAXIMUM RATINGS

VEC 0 GND ..ot -0.3V to +6.0V
IFOUT+, IFOUT-, ENX2, BIAS to GND ....... -0.3Vto (Vcc + 0.3V)
RFIN Input Power (50Q SOUICE) ......cccuvveeeeriiieeeeiniieeennnn +10dBm
LO Input Power (50Q source) +10dBm
RBIAS et ee ittt 820Q min

Continuous Power Dissipation (Ta = +70°C)
16-pin TSSOP-EP (derate 21.3mW/°C
ADOVE +70°%C) e 1702mw

Operating Temperature Range
Junction Temperature
Storage Temperature Range
Lead Temperature (soldering, 10s)

....-65°C to+150°C

+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

(Vce = +2.7V to +5.5V; Rpjas = 1.2kQ; ENX2 = GND; RFIN, LOX1, and LOX2 are terminated in 50Q, no input signal applied; IFOUT+
= IFOUT- = Vcc, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc = +5V, Ta = +25°C.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Supply Current 55 66 mA
oDy e Receion e | €7 e : ma
Input Logic Voltage High 2.0 \Y,
Input Logic Voltage Low 0.6 \
Input Logic Bias Current -20 10 PA

AC ELECTRICAL CHARACTERISTICS—MAX2683

(MAX2683/MAX2684 EV kit, Vcc = +5V, Rpjas = 1.2kQ, ENX2 = GND, frg = 3.6GHz, Prg = -20dBm, f ox2 = 1650MHz, P o = -5dBm,
all input/output ports terminated in 50Q, IFOUT+ and IFOUT- matched to single-ended 50Q load, Ta = +25°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
RF Frequency Range (Notes 2, 3) 34 3.8 GHz
IF Frequency Range (Notes 2, 3) 100 400 MHz
LOX2 Frequency Range ENX2 = GND (Notes 2, 3) 1.5 1.95 GHz
LOX1 Frequency Range ENX2 = Ve (Notes 2, 3) 3.0 3.9 GHz
Conversion Gain (Notes 1, 4) 4.8 6.7 8.0 dB
?:r']:‘p\é?g;tr'g” Over Ta = -40°C to +85°C (Note 2) +05 +12 | dB
Input 1dB Compression Point +0.8 dBm
Input Third-Order Intercept Point| (Note 5) +8.8 dBm
::?cgg: Second-Order Intercept (Note 6) +33 dBm
Noise Figure (Note 7) 12 dB
RFIN Input Return Loss (Note 8) -18 dB
fREN =1 % fLo -42
LOX2 Leakage at RFIN ENXZ = GND fREIN=2 X fLO -38 dBm
fREIN =3 % fL0 -49
LOX1 Leakage at RFIN ENX2 = Ve, fren = 1 X fLo, fLox1 = 3.3GHz -39 dBm

MAXIMN
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AC ELECTRICAL CHARACTERISTICS—MAX2683 (continued)

(MAX2683/MAX2684 EV kit, Vcc = +5V, Rpjas = 1.2kQ, ENX2 = GND, frr = 3.6GHz, Prg = -20dBm, f ox2 = 1650MHz, P o = -5dBm,
all input/output ports terminated in 50Q, IFOUT+ and IFOUT- matched to single-ended 50Q load, Ta = +25°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX UNITS

LOX2 Leakage at IFOUT+ E— firour =1 o 39

cakage a : ENX2 = GND firouT = 2 X fLo -39 dBm
IFOUT-

firout =3 X fLo -64

LOX1 Leakage at IFOUT+, ENX2 = Vce, firout =1 X fLo, fLox1 = 3.3GHz -39 dBm
IFOUT- !
LOX1, LOX2 Input Return Loss | (Note 9) -20 dB

AC ELECTRICAL CHARACTERISTICS—MAX2684

(MAX2683/MAX2684 EV kit, Vcc = +5V, Rpjas = 1.2kQ, ENX2 = GND, frr = 3.6GHz, Prg = -20dBm, f ox2 = 1350MHz, P o = -5dBm,

all input/output ports terminated in 50Q, IFOUT+ and IFOUT- matched to single-ended 50Q load, Ta = +25°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
RF Frequency Range (Notes 2, 3) 3.4 3.8 GHz
IF Frequency Range (Notes 2, 3) 800 1000 MHz
LOX2 Frequency Range LOX2 = GND (Notes 2, 3) 1.2 1.45 GHz
LOX1 Frequency Range LOX2 = Vcc (Notes 2, 3) 2.4 2.9 GHz
Conversion Gain (Notes 1, 4) 0.8 +1 +2.3 dB
?:rlr:]p\(/e?;::rlgna(r?(;/?:rrequency Ta =-40°Cto +85°C +0.5 *1.2 dB
Input 1dB Compression Point 0 dBm
Input Third-Order Intercept Point| (Note 10) +9.5 dBm
IFr)10|ci)gtt Second-Order Intercept (Note 11) +37 dBm
Noise Figure (Note 7) 13.6 dB
RFIN Input Return Loss (Note 8) -18 dB
fREIN = 1 X fLox2 -47
LOX2 Leakage at RFIN ENX2 = GND fREIN = 2 X fLOx2 -43 dBm
fREIN = 3 X fLox2 -49
LOX1 Leakage at RFIN ENX2 = Vce, frrIN = 1 X fLox1, fLox1 = 2.7GHz -45 dBm
LOX2 Leakage at IFOUT+, —e fRFIN = 1  fLoxa 3
IFOUT- ENX2 = GND fREIN = 2 X fLox2 -20 dBm
frRAIN = 3 X fLox2 -41
:'F%XJ'TI__eakage atIFouUT+, ENX2 = V¢, firouT = 1 X fLoxa, fLox1 = 2.7GHz -15 dBm
LOX1, LOX2 Input Return Loss | (Note 9) -20 dB

Note 1: Devices are production tested at Ta = +25°C.
Note 2:  Minimum and maximum limits are guaranteed by design and characterization, but are not production tested.
Note 3: The device has been characterized over the specified frequency range. Operation outside of this range is possible but not

guaranteed.
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Note 4:

Note 5:
Note 6:
Note 7:
Note 8:
Note 9:
Note 10:
Note 11:

Conversion gain does not include output balun losses, typically 0.3dB at 300MHz on the MAX2683 EV kit and 0.8dB at
900MHz on the MAX2684 EV Kkit.
1IP3 measured with two tones at 3605MHz and 3610MHz, -20dBm per tone, fir = 300MHz.
1IP2 measured with frpin = 3450MHz, Prein = -20dBm, fi = 300MHz.
Input match optimized for best return loss at frRp = 3600MHz.
Over specified RF input frequency range with matching network.
Over specified LO input frequency range.
1IP3 measured with two tones at 3605MHz and 3610MHz, -20dBm per tone, fir = 900MHz.
1IP2 measured with frein = 3150MHz, PreiN = -20dBm, fig = 900MHz.

ogoogogo
(MAX2683/MAX2684 EV kit, Vcc = +5V, Rplas = 1.2kQ, ENX2 = GND, frr = 3.6GHz, Prr = -20dBm, fLox2 = 1650MHz for MAX2683 or
fLox2 = 1350MHz for MAX2684, P o = -5dBm, all input/output ports terminated in 50Q, IFOUT+ and IFOUT- matched to single-ended

50Q load, Ta = +25°C, unless otherwise noted.)
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(MAX2683/MAX2684 EV kit, Vcc = +5V, Rpias = 1.2kQ, ENX2 = GND, frr = 3.6GHz, Prr = -20dBm, fLox2 = 1650MHz for MAX2683 or
fLox2 = 1350MHz for MAX2684, P o = -5dBm, all input/output ports terminated in 50Q, IFOUT+ and IFOUT- matched to single-ended
50Q load, Ta = +25°C, unless otherwise noted.)
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(MAX2683/MAX2684 EV kit, Vcc = +5V, Rpias = 1.2kQ, ENX2 = GND, frr = 3.6GHz, Prr = -20dBm, fLox2 = 1650MHz for MAX2683 or
fLox2 = 1350MHz for MAX2684, P o = -5dBm, all input/output ports terminated in 50Q, IFOUT+ and IFOUT- matched to single-ended
50Q load, Ta = +25°C, unless otherwise noted.)
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(MAX2683/MAX2684 EV kit, Vcc = +5V, Rpias = 1.2kQ, ENX2 = GND, frr = 3.6GHz, Prr = -20dBm, fLox2 = 1650MHz for MAX2683 or
fLox2 = 1350MHz for MAX2684, P o = -5dBm, all input/output ports terminated in 50Q, IFOUT+ and IFOUT- matched to single-ended
50Q load, Ta = +25°C, unless otherwise noted.)

MAX2683
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(ENX2 = Vcg) (ENX2 = GND)

MAX2683
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MAX2683
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(MAX2683/MAX2684 EV kit, Vcc = +5V, Rpias = 1.2kQ, ENX2 = GND, frr = 3.6GHz, Prr = -20dBm, fLox2 = 1650MHz for MAX2683 or
fLox2 = 1350MHz for MAX2684, P o = -5dBm, all input/output ports terminated in 50Q, IFOUT+ and IFOUT- matched to single-ended
50Q load, Ta = +25°C, unless otherwise noted.)
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(MAX2683/MAX2684 EV kit, Vcc = +5V, Rpias = 1.2kQ, ENX2 = GND, frr = 3.6GHz, Prr = -20dBm, fLox2 = 1650MHz for MAX2683 or
fLox2 = 1350MHz for MAX2684, P o = -5dBm, all input/output ports terminated in 50Q, IFOUT+ and IFOUT- matched to single-ended
50Q load, Ta = +25°C, unless otherwise noted.)
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(MAX2683/MAX2684 EV kit, Vcc = +5V, Rpias = 1.2kQ, ENX2 = GND, frr = 3.6GHz, Prr = -20dBm, fLox2 = 1650MHz for MAX2683 or
fLox2 = 1350MHz for MAX2684, P o = -5dBm, all input/output ports terminated in 50Q, IFOUT+ and IFOUT- matched to single-ended
50Q load, Ta = +25°C, unless otherwise noted.)
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(MAX2683/MAX2684 EV kit, Vcc = +5V, Rpjas = 1.2kQ, ENX2 = GND, frr = 3.6GHz, Prr = -20dBm, fLox2 = 1650MHz for MAX2683 or
fLox2 = 1350MHz for MAX2684, P o = -5dBm, all input/output ports terminated in 50Q, IFOUT+ and IFOUT- matched to single-ended
50Q load, Ta = +25°C, unless otherwise noted.)
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01. MAX2683/MAX2684 RFINO O OSOUODOOO (Ve = +5V0Ta = +250)

RE RBiaS = 820Q RBias = 1.2kQ RBiAaS = 2kQ
REQUENCY | Giimac | SHPHASE | iy [ SuPHASE [g g | supense
MAX2683
3400 0.582 -113.3 0.561 -121.3 0.536 -122.3
3450 0.586 -114.8 0.564 -122.5 0.540 -123.5
3500 0.590 -116.2 0.567 -123.7 0.544 -124.7
3550 0.594 -117.5 0.570 -125.1 0.547 -126.0
3600 0.599 -118.7 0.574 -126.1 0.553 -127.0
3650 0.602 -120.0 0.576 -127.2 0.555 -128.1
3700 0.607 -121.2 0.580 -128.3 0.559 -129.1
3750 0.608 -122.3 0.583 -129.3 0.563 -130.1
3800 0.612 -123.5 0.587 -130.2 0.567 -131.0
MAX2684
3400 0.578 -117.5 0.537 -119.7 0.512 -121.3
3450 0.582 -119.0 0.542 -121.2 0.518 -122.7
3500 0.586 -120.5 0.545 -122.6 0.523 -124.1
3550 0.590 -121.8 0.545 -122.7 0.527 -125.5
3600 0.595 -123.1 0.555 -125.4 0.533 -126.8
3650 0.599 -124.5 0.558 -126.7 0.537 -128.0
3700 0.604 -125.7 0.564 -127.8 0.542 -129.1
3750 0.606 -126.7 0.568 -128.9 0.546 -130.2
3800 0.611 -127.9 0.572 -129.9 0.552 -13.1

g
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02. MAX2683 LOOOOSOOOOO (Vce = +5VOTa = +250)

_Lox2 __Lox1
(ENX2 = GND) (ENX2 = Vce)
FREQUENCY | S11mAG SUPHASE | fpequency | siwac | SLLPHASE
(MHz) (MHz)
RBias = 820Q
1500 0.234 -82.0 3000 0.362 -163.5
1575 0.237 -86.7 3150 0.358 -165.4
1650 0.241 -91.1 3300 0.338 -167.0
1725 0.247 -95.3 3450 0.306 -167.3
1800 0.254 -98.9 3600 0.271 -164.9
1875 0.262 -102.3 3750 0.235 -160.6
1950 0.268 -104.9 3900 0.200 -154.8
Rpias = 1.2kQ
1500 0.211 -77.9 3000 0.343 -159.1
1575 0.213 -83.7 3150 0.341 -160.0
1650 0.217 -89.3 3300 0.330 -162.3
1725 0.222 -94.5 3450 0.310 -162.0
1800 0.230 -99.3 3600 0.285 -160.2
1875 0.240 -103.6 3750 0.256 -156.4
1950 0.249 -107.1 3900 0.224 -151.1
Rpias = 2.0kQ
1500 0.213 -78.0 3000 0.339 -155.2
1575 0.214 -83.7 3150 0.340 -156.0
1650 0.218 -89.3 3300 0.332 -156.0
1725 0.223 -94.5 3450 0.315 -155.3
1800 0.231 -99.3 3600 0.294 -153.3
1875 0.241 -103.7 3750 0.268 -150.0
1950 0.249 -107.2 3900 0.240 -145.5

000o00o0oooooLo00ooooooooon LOODODDDD0D0000D0D0OOODOOENX200000

gooooOoLo0O0O0O0O0O0O0OOOOOOOOO 0000000000000 00D0D00LOOLOX2
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03. MAX2684 LOOOOSOOOOO (Vce = +5VOTa = +250)

_Lox2 _Lox1
(ENX2 = GND) (ENX2 = Vce)
FREQUENCY | Si1mAG SUPHASE | cpequency | suwac | SLLPHASE
(MHz) (MHz)
RBias = 820Q
1200 0.225 -59.6 2400 0.249 -138.9
1250 0.219 -62.8 2500 0.266 -143.5
1300 0.215 -66.0 2600 0.281 -147.5
1350 0.212 -69.1 2700 0.296 -152.1
1400 0.210 -72.4 2800 0.305 -158.8
1450 0.209 -75.4 2900 0.302 -167.3
Rpias = 1.2kQ
1200 0.228 -64.7 2400 0.235 -135.3
1250 0.222 -68.9 2500 0.251 -139.8
1300 0.219 -71.2 2600 0.265 -143.5
1350 0.216 -74.4 2700 0.280 -147.8
1400 0.214 -77.8 2800 0.290 -152.8
1450 0.213 -81.0 2900 0.292 -157.0
RBiAS = 2.0kQ
1200 0.212 -75.4 2400 0.224 -132.3
1250 0.222 -63.1 2500 0.240 -136.6
1300 0.217 -66.2 2600 0.255 -140.1
1350 0.213 -69.2 2700 0.269 -143.8
1400 0.211 -72.3 2800 0.279 -147.6
1450 0.209 -75.3 2900 0.283 -150.3
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O04. MAX2683 IFOUTUOOSOUOOON (Ve = +5vV0Ta = +250)

RF RBias = 820Q RBias = 1.2kQ RBias = 1.2kQ
| suwas | SHPHASE |y | SHPHASE | gy, | SUPHASE
150 0.915 -11.3 0.914 -11.2 0.930 -10.9
200 0.907 -14.8 0.905 -14.7 0.920 -14.2
250 0.904 -17.7 0.905 -17.8 0.917 -17.2
300 0.899 -21.3 0.900 -21.3 0.911 -20.3
350 0.894 -24.5 0.893 -24.5 0.907 -23.5

05. MAX2684 IFOUTU DO OSOUOOOO (Ve = +5v0Ta = +250)

RE Rgias = 820Q Rgias = 1.2kQ Reias = 1.2kQ
REQUENCY | siiwae | SUPRASE | iy | SHPMASE | gy | supese
860 0.955 -49.4 0.955 -49.6 0.955 -49.7
880 0.952 -50.3 0.952 -50.5 0.950 -50.6
900 0.950 -51.1 0.948 -51.4 0.946 -51.4
920 0.946 -52.0 0.944 -52.3 0.941 -52.3
940 0.943 -53.0 0.940 -53.1 0.937 -53.3
960 0.941 -53.6 0.936 -54.0 0.935 -53.8
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2]
a
3 COMMON _DIMENSIONS w
I‘_' 1o 100 X % CMILLIMETERS INCHES &
s by [ MIN MAX MIN. MAX. 2
_ Al — 110 043 2
_l ” ” ” ” ” ” ” Al 005 15 | 002 [ 006
\& A 085 | 095 | 033 | .037
[ H ] bl 015 30 [ .007 | 0l2
bl 0.19 0.25 007 010
100 c| 0.090 0.20 035 | .008
i j Y [l _0.0% | 0135 035 | _.0053
D [SEE_VARIATIONS |[SEE VARIATIONS
E|l 430 | 450 | 169 [ 177
| e osslnsc 026 _BSC
_ ) H| 625 | 65 246 | 256
TE SR L] 050 | 070 | .020__| .028
N[SEE_VARIATIONS [SEE_VARIATIONS
N Y[ 28 [ 315 112 124
TO0P_VIEW BOTTOM VIEW el 0° [ 8 Q° g°
JEDEC VARTATIONS
MO-153 | N MILLIMETERS INCHES
al A ¢ MIN._ | _MAX_ | _MIN. | _MAX.
he AD 4D | 490 510 | 193 | .20
‘ Y \ ¢ AC 161D | 490 5.10 193 201
m&aﬁﬁﬁ__ P (s /, = | B S N € 1
X | 285 | 315 | I 124
! \_ /\ 3 D 20D | 640 | 660 | 252 | .260
' SEATING SEE — € aD-fFp [20[D 6.40 6.60 252 .260
D PLANE DETAIL “A* X 4.00 434 157 171
AL 24 770 | 790 | 303 [ .30
SIDE VIEW ND VIEW AF 28 960 | 980 | .378 | .386
AF-EP 960 | 980 | .378 | .386
X | 535 | 565 | .21l 222

BSC
PARTING r WITH PLATING
]_ LINE \ I
4 LEAD TIP DETAIL
‘+ L TA ’A’ / ¢ c| -

1
BASE METAL — ]

NOTES:

I. DIMENSIONS D AND E DO NOT INCLUDE FLASH. /VI /J X I /VI

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED IS mm PER SIDE. B A el

3. CONTROLLING DIMENSION: MILLIMETER. Tine:

4. MEETS JEDEC OUTLINE MO-153 VARIATIONS AB, AC, AD, AE, AF.

S. DIMENSIONS X AND Y APPLY 10 EXPOSED PAD (EP> VERSIONS ONLY. PACKAGE (NTLINE, TSSOP, 440 BODY, 065 PITCH

6. EXPOSED PAD FLUSH WITH BOTTOM OF PACKAGE WITHIN .002". ApPROVAL ‘““""2’ C"S“O“é: "‘E 1/
1- i
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