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ABSOLUTE MAXIMUM RATINGS

VCCA to AGND -0.3V, +6.0V
VCCD to DGND... 0.3V, +6.0V
VCCA O VCCD ..ot +6.3V
Digital I/O Pins (D0-D6, CLK, RXEN, TXEN)
tO DGND ..o -0.3V to (VCCD + 0.3V) or 6.0V
. (whichever is smaller)
Analog I/O Pins (AIO+, AlO-)
10 AGND ... (VCCA - 1.5V) to (VCCA + 0.3V)
AGND t0 DGND......cooiiiiiiiiicii -0.3v, +0.3V

Power Dissipation (Ta = +70°C)

QSOP (derate 5.90mW/°C above 70°C) .......cccceerveennen 470mwW
Operating Temperature Ranges
MAX1005CEE .. 0°C to +70°C

-40°C to +85°C
65°C to +150°C

MAX1005EEE
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.

ELECTRICAL CHARACTERISTICS

(VCCA = VCCD = 3.0V, fcLk = 15MHz, Rl = o0, Ta = TMIN to TmAX, unless otherwise noted.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS ‘ MIN TYP MAX UNITS
TRANSMIT DAC DC ACCURACY (Note 1)
Resolution N 7 Bits
Integral Nonlinearity INL +0.2 +1 LSB
Differential Nonlinearity DNL +0.2 +1 LSB
Offset Error *1 LSB
Transmit Full-Scale Output Voltage| VouTt 736 800 864 mVp-p
TRANSMIT DAC DYNAMIC PERFORMANCE (Ta = +25°C) (Note 2)
) ) VCCA = VCCD = 3.0V 28 39
Spurious-Free Dynamic Range SFDR (Note 3) dBc
VCCA =VCCD = 2.7V to 5.5V 39
foual Harmonic Distortion plus | rpp4n | (Note 4) VCCA = VCCD = 3.0V 28 | dBc
Wakeup Time Exiting Shutdown tWAKE 0.7 2.4 us
Clock Feedthrough (Note 5) -50 dBc
CLK
DAC Latency (Notes 6, 7) 0.5 period
Power-Supply Rejection PSR VCC_ (A or D or both) = 3.0V £100mVp-p at 67 dB
100kHz
TRANSMIT ADC DC ACCURACY (Note 8)
Resolution N 5 Bits
Integral Nonlinearity INL +0.2 LSB
Differential Nonlinearity DNL +0.2 LSB
Offset Error AlO+ = AlO- *2 LSB
Full-Scale Input Range VIN 368 400 432 mV
RECEIVE ADC DYNAMIC PERFORMANCE (Ta = +25°C) (Note 8)
N . VCCA = VCCD = 3.0V -42 -24
Total Harmonic Distortion THD (Notes 9, 10) dB
VCCA =VCCD = 2.7V to 5.5V -42
. . VCCA = VCCD = 3.0V 24 44
Spurious-Free Dynamic Range SFDR (Note 9) dB
VCCA =VCCD = 2.7V to 5.5V 44
. . VCCA = VCCD = 3.0V 4.5 4.9 .
Effective Number of Bits ENOB | (Note 9) Bits
VCCA =VCCD = 2.7V to 5.5V 4.9
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ELECTRICAL CHARACTERISTICS (continued)

VCCA = VCCD = 3.0V, fcLk = 15MHz, R = », Ta = TmIN to Tpmax, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Full-Power Bandwidth Vin = 90% of full scale 15 25 MHz
(-1dB)
Conversion Rate 15 Msps
Wakeup Time Exiting Shutdown
Mode tWAKE 0.6 2.4 Hs
Power-Supply Rejection PSR VCC_ (A or D or both) = 3.0V +100mVp-p at <0.1 LSB
100kHz
ANALOG INPUT/OUTPUT (AIO+, AlO-) (Note 11)
Input Resistance RIN /1_'\/?0:_ +25°C, differential between AIO+ and 1.56 2.00 2.44 kQ
Input Resistance Temperature R o
Coefficient TCRIN 2000 ppm/°C
. Differential between AlO+ and AlO- 4
Input Capacitance (Note 6) CIN pF
AIO+ or AlO- to GND 4
POWER REQUIREMENTS
VCCA,
Supply Voltage VCCD 2.7 5.5 Y
RXEN =1, TXEN =0,
VCCA = VCCD | ADC on, DAC off 9.0 148
Analog Supply Current ICCA =3.0v, mA
CL<125pF |RXEN=0,TXEN=1,
ADC off, DAC on 25 38
RXEN =1, TXEN =0,
VCCA = VCCD | ADC on, DAC off 40 6.4
Digital Supply Current ICCD =3.0v, mA
CL<125pF |RXEN=0,TXEN=1,
ADC off, DAC on 3.0 56
ICCA+ | VCCA =VCCD = 3.0V, CL < 12.5pF,
Shutdown Supply Current \CD RXEN = TXEN <0.1 5 HA
DIGITAL INPUTS/OUTPUTS (D0-D6, RXEN, TXEN, CLK) (Note 12)
. DO0-D4, VCCD = 2.7V to 5.5V,
Output High Voltage V ’ ! VCCD - 1.0 VCCD Y
puttig 9 oH ISOURCE = 200pA
Output Low Voltage VoL DO0-D4, VCCD = 2.7V to 5.5V, Isink = 50pA 0 0.5 \Y
DO0-D6, CLK 0.7vCCD
. VCCD = 2.7V
Input High Voltage Vv - \Y
P ¢} g IH 0 5.5V RXEN, TXEN VCCD VCCD +
0.5 0.1
vccD =2.7v | DO-D6, CLK 0.3VCCD
Input Low Voltage V Y
P 9 ' Jtossv RXEN, TXEN 0.1 05
IAXIV 3
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ELECTRICAL CHARACTERISTICS (continued)
VCCA = VCCD = 3.0V, fcLk = 15MHz, R = o, Ta = TMIN to TmAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
DO-D6, CLK; VCCD = 2.7V to 5.5V -1 7
RXEN, TXEN: TXEN = RXEN +1
VCCD =27V | TXEN =0 and RXEN =1, or 42
Input Current IIN to 3.6V TXEN = 1 and RXEN =0 - HA
RXEN, TXEN: TXEN = RXEN +1
VCCD = 3.6V | TXEN =0 and RXEN = 1, or 44
to 5.5V TXEN = 1 and RXEN =0 -
Input Capacitance CIN D0-D6, CLK; TXEN =1, RXEN = 0 (Note 6) 8 pF
TIMING CHARACTERISTICS (Data Outputs: R = 1IMQ, C| = 15pF, Ta = TMIN to TMmAX, unless otherwise noted.) (Note 12)
DAC Data Setup Time tbs Ta = +25°C (Note 6) 5 0.6 ns
DAC Data Hold Time tHOLD Ta = +25°C (Note 6) 5 0.3 ns
CLK Duty Cycle 45 55 %
ADC CLK to Output Data Valid tbo CL <12.5pF 13 20 ns
Note 1: TXEN =1, RXEN = 0. All DAC transfer function parameters are measured differentially from AlO+ to AlO- using the End-

Note 2:

Note 3:

Note 4:

Note 5:

Note 6:
Note 7:

Note 8:
Note 9:
Note 10:

Note 11:

Note 12:

Point Linearity method.

fin = 4.3MHz digital sine wave applied to DAC data inputs; fcLk = 15MHz. The reference frequency (frer) is defined to be
10.7MHz (fcLk - fin). All frequency components present in the DAC output waveform except for frRer and fiN are consid-
ered spurious.

For DAC SFDR measurements, the amplitude of frer (10.7MHz) is compared to the amplitudes of all frequency compo-
nents of the output waveform except for fiN (4.3MHz).

For DAC measurements, THD+N is defined as the ratio of the square-root of the sum-of-the-squares of the RMS values of
all harmonic and noise components of the output waveform (except for fiy and frer) to the RMS amplitude of the frer com-
ponent.

Clock feedthrough is defined as the difference in amplitude between the frRep component and the fc k component when
measured differentially from AlO+ to AlO-.

Guaranteed by design. Not production tested.

The DAC input interface is a master/slave register. An additional half clock cycle is required for data at the digital inputs to
propagate through to the DAC switches.

RXEN = 1, TXEN = 0. Unless otherwise noted, for all receive ADC measurements, the analog input signal is applied differ-
entially from AlIO+ to AlO-, specified using the Best-Fit Straight-Line Linearity method.

fin = 10.7MHz, fc .k = 15MHz. Amplitude is 1dB below full-scale. The reference frequency (frer) is defined to be 4.3MHz
(fcLk - fin). All components except for frer and fiN are considered spurious.

Receive ADC THD measurements include the first five harmonics.

CAUTION: Operation of the analog inputs AIO+ and AlO- (pins 4 and 5) at more than 1.5V below VCCA could cause
latchup and possible destruction of the part. Avoid shunt capacitances to GND on these pins. If shunt capacitances are
required, then bypass these pins only to VCCA.

All digital input signals are measured from 50% amplitude reference points. All digital output signal propagation delays are
measured to VoH(ac) for rising output signals and to Vor(ac) for falling output signals. The values for Vor(ac) and VoL(ac)
as a function of the VCCD supply are shown in the following table:

VCCD (V) VoH(ac) (V) VoLc) (V)
2.7t03.3 VCCD - 1.1 0.5
3.3t05.5 2/3 x VCCD 0.5
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(VCCA = VCCD = 3.0V, Ta = +25°C, unless otherwise noted.)

RECEIVE ADC
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RECEIVE ADC
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CODE

RECEIVE ADC FFT PLOT

fiy=10.7MHz

foLk = 15MHz
256 POINTS
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