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PART

TEMP. RANGE PIN-PACKAGE

MAX3510EEP

-40°C to +85°C 20 QSOP

Note: The MAX3510 is designed to operate from -40°C to
+85°C but is tested and guaranteed from 0°C to +85°C.
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ABSOLUTE MAXIMUM RATINGS

Vce (Veet, Vee?2), VOUT+, VOUT- ., -0.5V to +10.0V
Input Voltage Levels (all inputs),

CEXT1, CEXT2. it -0.3V to (Vcc + 0.3V)
Continuous Input Voltage (VIN+, VIN-=).....occooiiiiiiiiinn, 2Vp-p

Continuous Power Dissipation (Ta = +70°C)

20-Pin QSOP (derate at 12.3mW/°C above +70°C)....1067mW
Operating Temperature Range ...........cccccceeve. -40°C to +85°C
Junction Temperature ... +150°C

Continuous Current (VOUT+, VOUT-)

Storage Temperature Range
Lead Temperature (soldering, 10sec)

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

(Vcc = +4.75V to +5.25V, TXEN = SHDN = high, D7 = 1, Ta = 0°C to +85°C, unless otherwise noted. No input signal applied.
Typical parameters are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Supply Voltage Vce 4.75 5.25 \

Supply Current Transmit Mode Icc 109 126 mA
f/luop?jzly Current Transmit-Disable lce TXEN = low 26 30 mA
isgjxﬂ\fggesmctware‘ lcc | TXEN = low, D7 = 0 14 20 | mA
Supply Current Shutdown Mode Icc SHDN = low, TXEN = low 1 10 pA
Input High Voltage VINH 2.0 \

Input Low Voltage VINL 0.8 \

Input High Current IBIASH 100 pA
Input Low Current IBIASL -100 pA

AC ELECTRICAL CHARACTERISTICS

(Vce = +4.75V to +5.25V, TXEN = SHDN = high, D7 = 1, V|N = 34dBmV differential, output impedance = 75Q through a 2:1 trans-
former, Ta = 0°C to +85°C, unless otherwise noted. Typical parameters are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
fIN = BMHz to 42MHz, gain control word = 1 -26 dB
Voltage Gain Ay fiIN = 1T0MHz, gain control word = 50 16.0 20.5 dB
fIN = BMHz to 42MHz, gain control word = 62 26 dB
Bandwidth f3dB VouTt = 60dBmV, -3dB (Note 1) 84 100 MHz
VouT = 60dBmV, fiN = 42MHz (Notes 1, 2 -0.9 -1
Gain Rolloff ov ( ) dB
VouT = 60dBmV, fiN = 65MHz (Notes 1, 2) -1.6 -1.8
1dB Compression Point P1dB Ay = 26dB, 42MHz (Note 1) 15.8 +17.8 dBm
Output Step Size fIN = 5MHz to 42MHz, Ay = -26dB to +26dB 0.7 1 1.3 dB
BW = 160kHz, Ay = 26dB (Note 1) -78 dBc
Transmit Mode Noise
BW = 160kHz, Ay = -26dB (Note 1) -47 -46 dBmV
Transmit-Disable Mode Noise TXEN = low, BW = 160kHz, 70 dBmV
Floor Ay = +26dB, fiN = 5MHz to 65MHz (Note 1)
Isolation in Transmit-Disable TXEN low, gain control word = 61,
Mode fin = 65MHz 36 45 dB
TXEN Transient Duration TXEN rise/fall time < 0.1ps, Ta = +25°C (Note 1) 3.2 5 ys
2 AKXV
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AC ELECTRICAL CHARACTERISTICS (continued)

(Vce = +4.75V to +5.25V, TXEN = SHDN = high, D7 = 1, VIN = 34dBmV differential, output impedance = 75Q through a 2:1 trans-
former, Ta = 0°C to +85°C, unless otherwise noted. Typical parameters are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
) ) Gain = 26dB, Ta = +25°C (Note 1) 7 37
TXEN Transient Step Size - mVp-p
Gain = 2dB or lower, Ta = +25°C (Note 1) 0.7 3.7
Input Impedance |ZIN] leﬁ : igﬂ;ét?NGC)E;QAT)Z, single-ended, 1.4 1.5 kQ
Output Impedance Z0ouUT 75 Q
o . LossinT . f Ta=0°C 8.0 135
utput Return Loss in Transmit IN = 5MHz to 65MHz ~ 3
Mode RL (Note 1) Ta = +25°C 8.7 135 dB
Ta = +85°C 8.9 13.9
) TXEN = low, Ta =0°C 71 12.0
Output Return Loss in RL | fin = 5MHz to 65MHz | Ta = +25°C 77 122 dB
Transmit-Disable Mode N ]
(Note 1) Ta = +85°C 9.7 12.7
Input tones at 40MHz and 40.2MHz,
VIN = 28dBmV/tone, VouT = +54dBmV/tone, -56 -53
Ta = +25°C (Note 1)
Two-Tone Third-Order Distortion IM3 dBc
Input tones at 65MHz and 65.2MHz,
VIN = 28dBmV/tone, VouT = 53dBmV/tone, -54 -51
Ta = +25°C (Note 1)
VouT = +54dBmV -59 -53
fiIN = 33MHz
VouT = +59dBmV -55 -50
2nd Harmonic Distortion HD2 dBc
fIN = 65MHz, VouT = +59dBmV,
Ta = +25°C (Note 1) 4 S0
Vour = +54dBmV -58 -53
fIN = 22MHz dBc
VouT = +59dBmV -54 -50
3rd Harmonic Distortion HD3
fIN = 65MHz, VouT = +59dBmV,
Ta = +25°C (Note 1) 49 44| dBe
AM to AM AM/AM Qg d:BiG\/dl(Bngl f)wept from 34dBmV to 0.1 dB
AM to PM AM/PM ég’ dgi(if'(BN'OVtg‘ f)WG‘pt from 34dBmV to 1 degrees

MAXIMN 3
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TIMING CHARACTERISTICS
(Vce = +4.75V to +5.25V, TXEN = SHDN = high, D7 = 1, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL COMMENT MIN TYP MAX | UNITS
CS to SCK Rise Setup Time tSENS 10 ns
CS to SCK Rise Hold Time tSENH 20 ns
SDA to SCK Setup Time tSDAS 10 ns
SDA to SCK Hold Time tSDAH 20 ns
SDA Pulse Width High tDATAH 50 ns
SDA Pulse Width Low tDATAL 50 ns
SCK Pulse Width High tSCKH 50 ns
SCK Pulse Width Low tSCKL 50 ns

Note 1: Guaranteed by design and characterization.

Note 2: Reference to 5MHz.

goododuo

(Vce = +5VY, VIN = +34dBmV, TXEN = SHDN = high, fiIN = 20MHz, ZLoaD = 75Q through a 2:1 transformer, Ta = +25°C, unless

otherwise noted.)
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(Vee = +5VY, VIN = +34dBmV, TXEN = SHDN = high, fiN = 20MHz, ZLoaD = 75Q through a 2:1 transformer, Ta = +25°C, unless
otherwise noted.)

OUTPUT IMPEDANCE
VOLTAGE GAIN vs. GAIN CONTROL WORD GAIN STEP vs. GAIN CONTROL WORD (75Q REFERENCE)
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1. 0Doogd
FREQUENCY TRANSMIT MODE TRANSMIT MODE TRANSMIT DISABLE MODE
MHz REAL S11 IMAG S11 REAL S22 IMAG S22 REAL S22 IMAG S22
1 0.937 -0.006 -0.494 0.625 -0.509 0.623
2 0.937 -0.007 -0.054 0.550 -0.075 0.577
5 0.936 -0.005 0.196 0.199 0.219 0.257
10 0.932 -0.011 0.183 0.017 0.244 0.062
20 0.932 -0.018 0.143 -0.081 0.219 -0.052
30 0.932 -0.026 0.108 -0.149 0.194 -0.121
40 0.927 -0.033 0.059 -0.199 0.158 -0.175
60 0.922 -0.054 -0.060 -0.257 0.066 -0.252
80 0.913 -0.075 -0.197 -0.252 -0.049 -0.284
120 0.889 -0.145 -0.420 -0.070 -0.281 -0.207
160 0.850 -0.249 -0.442 0.256 -0.409 0.037
200 0.753 -0.408 -0.212 0.543 -0.327 0.345
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od od oo
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2. bogobobooobboooon

BIT MNEMONIC DESCRIPTION

MSB 7 D7 Software Shutdown

6 D6 Test Bit

5 D5 Gain Control, Bit 5

4 D4 Gain Control, Bit 4

3 D3 Gain Control, Bit 3

2 D2 Gain Control, Bit 2

1 DA Gain Control, Bit 1
LSBO Do Gain Control, Bit 0
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3. buogogbobogon

SHDN | TXEN | D7 D6 D5 D4 D3 D2 D1 DO G(S:E'\'CISJ:I)E STATE
0 0 X X X X X X X X X Shutdown Mode
1 0 X X X X X X X X Software-Shutdown Mode
1 0 1 X X X X X X X X Transmit-Disable Mode
1 1 1 X X X X X X X X Transmit Mode
1 1 1 X 0 0 0 0 0 0 0 Gain = -32dB*
1 1 1 X 0 0 0 0 0 1 1 Gain = -31dB*
1 1 1 X — — — — — — — —
1 1 1 X 1 0 0 0 0 0 32 Gain = 0dB*
1 1 1 X — — — — — — — —
1 1 1 X 1 1 1 1 1 0 62 Gain = 29dB*
1 1 1 X 1 1 1 1 1 1 63 Gain = 30dB*

*Typical gain at +25°C and Vcc = +5V
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