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ABSOLUTE MAXIMUM RATINGS

VDD to GND, OVDD to OGND
GNDto OGND.......c..oooevieeiie.
IAP, IAN, QAP, QAN, IDP, IDN, QDP,

QDN, DAC1, DAC2, DAC3 to GND
ADC1, ADC2to GND..................
REFP, REFN, REFIN, COM to GND

..................... -0.3Vto VDD

-0.3V to +3.6V D0-D9, DOUT, T/R, SHDN, SCLK, DIN, CS,
-0.3Vto +0.3V CLKto OGND ..o, -0.3V to (OVDD + 0.3V)

Continuous Power Dissipation (TA = +70°C)

48-Pin Thin QFN (derate 27.8mW/°C above +70°C) .....2.22W
-0.3Vto (VDD + 0.3V) Thermal Resistance OJA .......cccccoeeeeeeeiiiiiinnn.
-0.3V to (VDD + 0.3V) Operating Temperature Range
Junction Temperature ...,
Storage Temperature Range .........................
Lead Temperature (soldering, 10S) ...............

.................. 36°C/W
-40°C to +85°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.

ELECTRICAL CHARACTERISTICS

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 11MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output, CREFp = CREFN =
Ccom = 0.33uF, unless otherwise noted. C|_ < 5pF on all aux-DAC outputs. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER

| symBoL |

CONDITIONS | MIN TYP

MAX | UNITS

POWER REQUIREMENTS

Analog Supply Voltage

VpD

2.7 3.0

3.3 \

Output Supply Voltage

OVbD

1.8

VDD V

VD Supply Current

Ext1-Tx, Ext3-Tx, and SPI2-Tx states;
transmit DAC operating mode (Tx):
fcLk = 5.12MHz, fouT = 620kHz on both 10.3
channels; aux-DACs ON and at midscale,
aux-ADC ON

Ext2-Tx, Ext4-Tx, and SPI4-Tx states;
transmit DAC operating mode (Tx):
foLk = 5.12MHz, foyTt = 620kHz on both 12.6
channels; aux-DACs ON and at midscale,
aux-ADC ON

Ext1-Rx, Ext4-Rx, and SPI3-Rx states;
receive ADC operating mode (Rx):
fcLk = 5.12MHz, fiNy = 1.87MHz on both 12.3
channels; aux-DACs ON and at midscale,
aux-ADC ON

mA

Ext2-Rx, Ext3-Rx, and SPI1-Rx states;
receive ADC operating mode (Rx):
fcLk = 5.12MHz, fiNy = 1.87MHz on both 6.6
channels; aux-DACs ON and at midscale,
aux-ADC ON

Ext2-Tx, Ext4-Tx, and SPI4-Tx states;
transmit DAC operating mode (Tx):
fcLk = 11MHz, fouT = 620kHz on both 141
channels, aux-DACs ON and at midscale,
aux-ADC ON

16
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 11MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output, CRErp = CREFN =
Ccowm = 0.33pF, unless otherwise noted. C|_ < 5pF on all aux-DAC outputs. Typical values are at T = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Ext1-Tx, Ext3-Tx, and SPI2-Tx states;
transmit DAC operating mode (Tx):
fcLk = 11MHz, fouT = 620kHz on both 1.7
channels, aux-DACs ON and at midscale,
aux-ADC ON

Ext1-Rx, Ext4-Rx, and SPI3-Rx states;
receive ADC operating mode (Rx):
fcLk = 11MHz, fin = 1.87MHz on both 13.7 16
channels, aux-DACs ON and at midscale,
aux-ADC ON

mA
VbD Supply Current Ext2-Rx, Ext3-Rx, and SPI1-Rx states;

receive ADC operating mode (Rx):
fcLk = 11MHz, finy = 1.87MHz on both 8
channels, aux-DACs ON and at midscale,
aux-ADC ON

Standby mode: CLK = 0 or OVpp;
aux-DACs ON and at midscale, 2.9 4
aux-ADC ON

Idle mode: fcLk = 11MHz; aux-DACs ON
and at midscale, aux-ADC ON

Shutdown mode: CLK = 0 or OVpp 0.52 PA

Ext1-Rx, Ext2-Rx, Ext3-Rx, Ext4-Rx,
SPI1-Rx, SPI3-Rx states; receive ADC
operating mode (Rx): fcLk = 11MHz,
fiIN = 1.87MHz on both channels;
aux-DACs ON and at midscale,
aux-ADC ON

55 7

15 mA

Ext1-Tx, Ext2-Tx, Ext3-Tx, Ext4-Tx,
SPI2-Tx, SPI4-Tx states; transmit DAC
OVbD Supply Current operating mode (Tx): foLk = 11MHz, fouT 110
= 620kHz on both channels; aux-DACs
ON and at midscale, aux-ADC ON

A
Standby mode: CLK = 0 or OVpp; aux- H

DACs ON and at midscale, aux-ADC ON

Idle mode: fc Lk = 11MHz; aux-DACs ON
and at midscale, aux-ADC ON

Shutdown mode: CLK = 0 or OVpp 0.1

19
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 11MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output, CRErp = CREFN =
Ccowm = 0.33pF, unless otherwise noted. C|_ < 5pF on all aux-DAC outputs. Typical values are at T = +25°C.) (Note 1)

PARAMETER | symsoL | CONDITIONS | mN TYP  max | uniTs
Rx ADC DC ACCURACY
Resolution N 10 Bits
Integral Nonlinearity INL +0.9 LSB
Differential Nonlinearity DNL Guaranteed no missing code (Note 2) -1.0 +0.4 +1.2 LSB
Offset Error Residual DC offset error -5 +0.1 +5 %FS
Gain Error Include reference error -7.0 +1.5 +10.5 %FS
DC Gain Matching -0.25 +0.01  +0.25 dB
Offset Matching +10 LSB
Gain Temperature Coefficient +18.4 ppm/°C
o Offset error (Vpp +5%) +2 LSB
Power-Supply Rejection PSRR -
Gain error (Vpp +5%) +0.07 %FS
Rx ADC ANALOG INPUT
Input Differential Range ViD Differential or single-ended inputs +0.512 V
Input Common-Mode Voltage Ve VoD / 2 v
Range
RIN Switched capacitor load 491 kQ
Input Impedance
CIN 5 pF
Rx ADC CONVERSION RATE
Maximum Clock Frequency foLk (Note 3) 11 MHz
Channel | 5
Data Latency (Figure 3) Clock
Channel Q 55 Cycles
Rx ADC DYNAMIC CHARACTERISTICS (Note 4)
) ) . fiIN = 1.875MHz, fcLk = 11MHz 53.3 55
Signal-to-Noise Ratio SNR dB
fiIN = 3.56MHz, fcLk = 11MHz 55
. ) ) ) fiN = 1.875MHz, fcLk = 11MHz 53.2 54.9
Signal-to-Noise and Distortion SINAD dB
fiN = 3.5MHz, fcLk = 11MHz 54.9
) ) fiN = 1.875MHz, fcLk = 11MHz 63.5 77.4
Spurious-Free Dynamic Range SFDR dBc
fiN = 3.5MHz, fcLk = 11MHz 78.3
) ) ) ) fiN = 1.875MHz, fcLk = 11MHz -84.3
Third-Harmonic Distortion HD3 dBc
fiIN = 3.56MHz, fcLk = 11MHz -85
) . ) f1 = 1.8MHz, -7dBFS;
Intermodulation Distortion IMD fp = 1MHz, -7dBFS -72.7 dBc
Third-Order Intermodulation f1 = 1.8MHz, -7dBFS;
Distortion M3 15 — 1MHz, -7dBFS 744 dBe
o . fiIN = 1.875MHz, fcLk = 11MHz -75.6 -63
Total Harmonic Distortion THD dB
fiIN = 3.6MHz, fcLk = 11MHz -76.3
Aperture Delay 35 ns
Overdrive Recovery Time 1.5x full-scale input 2 ns
4 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = 3V, OVpp = 1.8V, internal reference (1.024V), C|_ = 10pF on all digital outputs, fcLk = 11MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output, CREFp = CREFN =
Ccowm = 0.33pF, unless otherwise noted. C|_ < 5pF on all aux-DAC outputs. Typical values are at T = +25°C.) (Note 1)

PARAMETER | symsoL | CONDITIONS | MmN TYP  maAX | unITs
Rx ADC INTERCHANNEL CHARACTERISTICS
_— finx,y = 1.875MHz at -0.5dBFS, finxy = )
Crosstalk Rejection 1MHz at -0.50BFS (Note 5) 90 dB
Amplitude Matching fiN = 1.875MHz at -0.5dBFS (Note 6) +0.02 dB
Phase Matching fiN = 1.875MHz at -0.5dBFS (Note 6) +0.08 Degrees
Tx DAC DC ACCURACY
Resolution N 10 Bits
Integral Nonlinearity INL +0.45 LSB
Differential Nonlinearity DNL Guaranteed monotonic (Note 2) -1 +0.4 +1 LSB
Ta > +25°C -4 +1 +4
Residual DC Offset Vos mV
Ta < +25°C -5.5 +1 +5.5
Full-Scale Gain Error Include reference error (peak-to-peak error) -50 +50 mV
Tx PATH DYNAMIC PERFORMANCE
Corner Frequency 3dB corner 1.05 1.32 1.65 MHz
Passband Ripple DC to 640kHz (Note 2) 0.15 0.5 dBp-p
Group Delay Variation in Passband DC to 640kHz 50 ns
Error-Vector Magnitude EVM DC to 700kHz 2 %
- fIMAGE = 4.32MHz, fout = 800kHz, foLk =
Stopband Rejection 5 19MHy 55 62.5 dBc
2MHz 21.5
4MHz 49
. Spot relative to
Baseband Attenuation 100kHz 5MHz 58 dB
10MHz 90
20MHz 90
DAC Conversion Rate foLK (Note 3) 11 MHz
) ) fouTt = 620kHz, foLk = 5.12MHz,
In-Band Noise Density ND offset = 500kHy -120.6 dBc/Hz
Third-Order Intermodulation IM3 | f1 = 620kHz, 2 = 640kHz 82 dBc
Distortion
Glitch Impulse 10 pVes
Spuricus-Free Dynamic Range o SFDR | fcLk = 11MHz, fouT = 620kHz 60 73 dBc
Nyquist
Total Harmomc Distortion to THD foLk = 11MHz, fouT = 620kHz 71 60 dB
Nyquist
Signal-to-Noise Ratio to Nyquist SNR fcLk = 11MHz, fouT = 620kHz 56.5 dB
MAXIW 5
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 11MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output, CRerp = CREFN =
Ccowm = 0.33pF, unless otherwise noted. C|. < 5pF on all aux-DAC outputs. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS | MIN TYP MAX | UNITS
Tx PATH INTERCHANNEL CHARACTERISTICS
I-to-Q Output Isolation fouTx,y = 500kHz, fouTx,Y = 620kHz 90 dB
Gain Mismatch Between DAC Measured at DC -0.30  +£0.02 +0.31 dB
Qutputs
Phase Mismatch Between DAC fouT = 620kHz, fcLk = 11MHz +0.04 Degrees
Outputs
Differential Output Impedance 800 Q
Tx PATH ANALOG OUTPUT
Bit E7 = O (default) +410
Full-Scale Output Voltage (Table 8) VEs - mV
BitE7 =1 +500
Bits CM1 = 0, CMO = 0 (default) 1.27 14 1.48
Output Common-Mode Voltage v Bits CM1 = 0, CMO = 1 1.25 y
(Table 11) COM T'gits cM1 =1, CMO = 0 1.1
Bits CM1 =1, CMO =1 0.9

Rx ADC-Tx DAC INTERCHANNEL CHARACTERISTICS
ADC fiNI = fing = 1.875MHz, DAC fouTl =

Receive Transmit Isolation fouTa = 620kHz, foLk = 11MHz 90 dB
AUXILIARY ADC (ADC1, ADC2)
Resolution N 10 Bits
AD1 = 0 (default) 2.048
Full-Scale Reference VREF \
AD1 =1 VDD
Oto
Analog Input Range VREF \
Analog Input Impedance AtDC 500 kQ
Input-Leakage Current Measured at unselected input from O to +01 UA
VREF
Gain Error GE Includes reference error -5 +5 %FS
Zero-Code Error ZE 2 mV
Differential Nonlinearity DNL +0.53 LSB
Integral Nonlinearity INL +0.45 LSB
Supply Current 210 pA
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 11MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output, CREFp = CREFN =
Ccowm = 0.33pF, unless otherwise noted. C|. < 5pF on all aux-DAC outputs. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS

AUXILIARY DACs (DAC1, DAC2, DAC3)

Resolution N 12 Bits
Integral Nonlinearity INL +1.25 LSB
Differential Nonlinearity DNL f;;éiﬁg;d;o”mm overcodes 10010 | 4o 565 412 | LSB
Gain Error GE RL > 200kQ +0.7 %FS
Zero-Code Error ZE +0.6 %FS
Output-Voltage Low VoL RL > 200k 0.1 Vi
Output-Voltage High VOoH RL > 200kQ 2.56 \
DC Output Impedance DC output at midscale 4 Q
Settling Time From 1/4 FS to 3/4 FS, within +10 LSB 1 us
Glitch Impulse From 0O to FS transition 24 nVes

Rx ADC-Tx DAC TIMING CHARACTERISTICS
CLK Rise to Channel-I Output Data

Valid tpol Figure 3 (Note 2) 5.3 7.0 8.5 ns
CLK Fall to Channel-Q Output .

Data Valid tpoQ Figure 3 (Note 2) 6.8 9.1 11.3 ns
I—DAC DATA to CLK Fall Setup bS] Figure 6 (Note 2) 10 ns
Time

Q-DAC DATA to CLK Rise Setup . Figure 6 (Note 2) 10 ns
Time

CLK Fall to I-DAC Data Hold Time tDHI Figure 6 (Note 2) 0 ns
QLK Rise to Q-DAC Data Hold IbHa Figure 6 (Note 2) 0 ns
Time

CLK Duty Cycle 50 %
CLK Duty-Cycle Variation +15 %
Digital Output Rise/Fall Time 20% to 80% 25 ns

SERIAL-INTERFACE TIMING CHARACTERISTICS (Figure 7, Note 2)
Falling Edge of CS to Rising Edge

of First SCLK Time tcss 10 ns
DIN to SCLK Setup Time tDs 10 ns
DIN to SCLK Hold Time tDH 0 ns
SCLK Pulse-Width High tCH 25 ns
SCLK Pulse-Width Low tcL 25 ns
SCLK Period tcp 50 ns
SCLK to CS Setup Time tcs 10 ns
CS High Pulse Width tcsw 80 ns
CS High to DOUT Active High tcsD Bit ADO set 200 ns

MAXIMN 7
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 11MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output, CReErp = CREFN =
Ccowm = 0.33pF, unless otherwise noted. C|_ < 5pF on all aux-DAC outputs. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

TS High to DOUT Low (Aux-ADC Bit ADO set, no averaging (see Table 15),

. ) tCONV fcLk = 11MHz, 4.36 us
Conversion Time) CLK divider = 4 (see Table 16)
DOUT Low to CS Setup Time tpcs Bit ADO, AD10 set 200 ns
SCLK Low to DOUT Data Out tch Bit ADO, AD10 set 14.5 ns
CS High to DOUT High Impedance tCHZ Bit ADO, AD10 set 200 ns

MODE-RECOVERY TIMING CHARACTERISTICS (Figure 8)

From shutdown to Rx mode, ADC settles

to within 1dB SINAD 82.2
Shutdown Wake-Up Time tWAKE,SD Hs
From shutdown to Tx mode, DAC settles to 29

within 10 LSB error

From idle to Rx mode with CLK present 96
during idle, ADC settles to within 1dB SINAD '

Idle Wake-Up Time (With CLK) tWAKE,STO us
From idle to Tx mode with CLK present 76

during idle, DAC settles to 10 LSB error

From standby to Rx mode, ADC settles to

within 1dB SINAD 17:5
Standby Wake-Up Time tWAKE,ST1 HS
From standby to Tx mode, DAC settles to o4

10 LSB error

Enable Time from Tx to Rx (Ext2-Tx
to Ext2-Rx, Ext4-Tx to Ext4-Rx, and | tENABLE, Rx | ADC settles to within 1dB SINAD 500 ns
SP14-Tx to SPI3-Rx States)

Enable Time from Rx to Tx (Ext1-Rx
to Ext1-Tx, Ext4-Rx to Ext4-Tx, and tENABLE, TX | DAC settles to within 10 LSB error 500 ns
SPI3-Rx to SP14-Tx States)

Enable Time from Tx to Rx (Ext1-Tx
to Ext1-Rx, Ext3-Tx to Ext3-Rx, and | tENABLE, RX | ADC settles to within 1dB SINAD 8.1 ys
SPI1-Tx to SPI1-Rx States)

Enable Time from Rx to Tx (Ext2-Rx
to Ext2-Tx, Ext3-Rx to Ext3-Tx, and tENABLE, TX | DAC settles to within 10 LSB error 7.0 ys
SPI1-Rx to SPI2-Tx States)

INTERNAL REFERENCE (VREFIN = VDD; VREFP, VREFN, Vcom levels are generated internally)

Positive Reference VREFP - VCOM 0.256 Y
Negative Reference VREFN - Vcom -0.256 Vv
Common-Mode Output Voltage Vcom V_DOD1/52 Vpp /2 \iDOD 1/: vV

Maximum REFP/REFN/COM

| 5 R
Source Current SOURCE "

8 MAXI N
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 11MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output, CReErp = CREFN =
Ccowm = 0.33pF, unless otherwise noted. C|_ < 5pF on all aux-DAC outputs. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
g:ilrgﬂ:?e?tEFP/REFN/COM ISINK - mA
Differential Reference Output VREF VREFP - VREFN +0.460 +0.512 +0.548 \
ggl;i]rirg?tl Reference Temperature REFTC .18 ppmM/°C
BUFFERED EXTERNAL REFERENCE (external VRerFIN = 1.024V applied; VREFP, VREFN, Vcom levels are generated internally)
Reference Input Voltage VREFIN 1.024 \
Differential Reference Output VDIFF VREFP - VREFN 0.512 \
Common-Mode Output Voltage Vcom Vpp /2 Y
Maximum REFP/REFN/COM ISOURCE 5 mA
Source Current
g:iilrgj:e?tEFP/REFN/COM ISINK - mA
REFIN Input Current -0.7 pA
REFIN Input Resistance 500 kQ
DIGITAL INPUTS (CLK, SCLK, DIN, CS, D0-D9, T/R, SHDN)

Input High Threshold VINH 0.7 x OVpp \
Input Low Threshold VINL 0.3 x OVpp \
Input Leakage DN %a‘zcol‘gi\%:;%eg\é‘ CS, TR, -1 +1 pA
Input Capacitance DCIN 5 pF
DIGITAL OUTPUTS (D0-D9, DOUT)

Output-Voltage Low VoL IsINK = 200pA 0.2 x OVpD V
Output-Voltage High VOH ISOURCE = 200pA 0.8 x OVpp V
Tri-State Leakage Current ILEAK -1 +1 PA
Tri-State Output Capacitance Cout 5 pF

Note 1: Specifications from Ta = +25°C to +85°C are guaranteed by production tests. Specifications from Ta = +25°C to -40°C are
guaranteed by design and characterization.

Note 2: Guaranteed by design and characterization.

Note 3: The minimum clock frequency (fcLk) for the MAX19708 is 1.5MHz (typ). The minimum aux-ADC sample rate clock frequen-
cy (ACLK) is determined by fcLk and the chosen aux-ADC clock-divider value. The minimum aux-ADC ACLK > 1.56MHz /
128 = 11.7kHz. The aux-ADC conversion time does not include the time to clock the serial data out of the SPI. The maximum
conversion time (for no averaging, NAVG = 1) will be tcoNy (max) = (12 x 1 x 128) / 1.56MHz = 1024ps.

Note 4: SNR, SINAD, SFDR, HD3, and THD are based on a differential analog input voltage of -0.5dBFS referenced to the amplitude
of the digital outputs. SINAD and THD are calculated using HD2 through HD6.

Note 5: Crosstalk rejection is measured by applying a high-frequency test tone to one channel and a low-frequency tone to the second
channel. FFTs are performed on each channel. The parameter is specified as the power ratio of the first and second channel
FFT test tone.

Note 6: Amplitude and phase matching is measured by applying the same signal to each channel, and comparing the two output
signals using a sine-wave fit.
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(Vbp = 3V, OVpp = 1.8V, internal reference (1.024V), C = 10pF on all digital outputs, fcLk = 11MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output, CREFp = CREFN =
Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)
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(Vbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 11MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = OdBFS, differential Rx ADC input, differential Tx DAC output, CRErp = CREFN =
Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)
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(Vbp = 3V, OVpp = 1.8V, internal reference (1.024V), C = 10pF on all digital outputs, fcLk = 11MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output, CREFp = CREFN =
Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)

Rx ADC GAIN ERROR Tx PATH SPURIOUS-FREE DYNAMIC Tx PATH SPURIOUS-FREE DYNAMIC
vs. TEMPERATURE RANGE vs. SAMPLING RATE RANGE vs. OUTPUT FREQUENCY
2.00 - 77 - g 780 .
. % % four = 617kHz I‘D é é
50 oA - 75 py li g 75 Ny
. -1 74 / S IR
e SRR R w oy AN AR AN
£ oo —1 | <L NI LY AL € I Y
: | TN T e TR
= 075 IA s 71 [ 5 -
3 70 '/ 68.0 )
050 o / ap
0.25 6 / 65
0 67 0
4 15 10 3 60 8 2 3 4 5 6 7 8 9 10 11 100 200 300 400 500 600 700 800
TEMPERATURE (°C) SAMPLING RATE (MHz) QUTPUT FREQUENCY (MHz)
Tx PATH SPURIOUS-FREE DYNAMIC
RANGE vs. OUTPUT AMPLITUDE Tx PATH CHANNEL-ID SPECTRAL PLOT Tx PATH CHANNEL-QD SPECTRAL PLOT
32 Tou = 620K % _12 fip = 617kHz g 12 fop = 617kHz ;
70 - 20 z 20 E
65 ,/ s s
Z 00 IS g 4 5 4
= 5 .~ 5 0 S 0
=] // = =
& 50 /, z 0 z 0
45 p# A = -0 = -0
40 -80 ol -80
35 -90 \W‘WW\ Ot 90 WWW i (i
. oo AT oo IR MEARR e G
30 %5 20 -5 -0 50 0.200.731.261.792.32 2.85 3.38 3.91 4.4 4.97 550 0.20 0.731.261.79 2.32 2.85 3.38 3.91 4.4 4.97 5,50
OUTPUT AMPLITUDE (dBFS) FREQUENCY (MHz) FREQUENCY (MHz)
Tx PATH CHANNEL-ID SPECTRAL PLOT Tx PATH CHANNEL-ID TWO-TONE Tx PATH CHANNEL-QD TWO-TONE
WITH IMAGE REJECTION SPECTRAL PLOT SPECTRAL PLOT
0 fip = 800KHz, F’ 0 f1:560k|-|z,l§ 0 560kHzl§
10 foLk = 5.12MHz {2 -0 1y = 660KHz {2 0 660kHz 2
-20 S -20 2 220 =
7 & 30 & 30
£ 0 S 4 )
g 50 IMAGE REJECTION ] E 50 g 50
g -60 é -60 § -60
= -7 < 70 < 70
'80 TN | RIIETd 80 | I 'l
< (I ”"’wI’“’Hl’\’T'WIWM‘WWW"WW'MNWNW HI‘I'IIWIW‘H"‘F‘}T HMM‘MWIWHMMMWMMM | 0 ‘I1|\|HM|\“\H“!WIIWNIWH‘“‘WIIHWIHHWIMMMMIM\IM
+oo A A A A VAN +oo ARCACRERIACA W VAN RGN
0200 1184 2168 3152 4136 5120 0.20 0.731.261.79 2.32 2.85 3.38 3.91 4.4 4.97 5,50 0.20 0.73 1.261.79 2.32 2.85 3.38 3.91 4.4 497 5,50
0692 1676 2660 3644 4628 FREQUENCY (MH2) FREQUENCY (MHz)
FREQUENCY (MHz)
12 MAXI/MN




10w I, 11Msps, #EEE

rFraszzao> kT >R

RESEREEEE)

(Vbp = 3V, OVpp = 1.8V, internal reference (1.024V), C = 10pF on all digital outputs, fcLk = 11MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output, CREFp = CREFN =
Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)
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(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), C|_ = 10pF on all digital outputs, fcLk = 11MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output, CREFp = CREFN =
Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)
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MEER EICRIIBET, T4 I/ T7ZEI00QD
BIENEREN LTS T DT OFILBEADFICD0
T3, MAX19708EVKITOEIERZZSIRL TS0\,

SHDN. IDLE. &KXUSTBYDOEIRRETII. T4 2FIL
ADDT7O—F 4 2 IBIEDREHIZDO~DIIIHERT
TIVT J7033T’Lt(/\é\t3_o ERNDO~D9 I/OZRNE
WKDICTBH C AN E N TART—HMIT
VAN éE?LL?IOVDD(/-._j)l/} w7 LT. 52 RICERE
INENEDICTBDRELHIET,
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5.5 CLOCK-CYCLE LATENCY (CHQ)

5 CLOCK-CYCLE LATENCY (CHI)

CHQ ‘4— ok _»\

P—ICL*M—ICH —>‘

]

L
tDOO—»‘ }4—

tool —>‘ }4—

1]

I I

T ED € 3 €3 € £ €3 €3 €3 €3 € &

®3. RXADCL AT LDZA I VIR

R2. Tx BEOLDE|RE 33 AHD—F

(Internal Reference Mode VREFDAC = 1.024V, External Reference Mode VREFDAC = VREFIN; VFS = 410 for 820mVp-p

Full Scale and VFs = 500 for 1Vp-p Full Scale)

DIFFERENTIAL OUTPUT VOLTAGE (V) OFFSET BINARY (D0-D9) INPUT DECIMAL CODE
VRerDAC , 1023
Vea |REFDAC 122
(Ves) o X 1003 111111 1111 1023
VRerDAC 1021
Vo | ~REFDAC -2
(Ves) or 1023 111111 1110 1022
(v VREFDAC 3
rg)~REEDAC , _° 10 0000 0001 513
1024 1023
VREFDAC 1
Vieg ) ~BEFDAC , ' 1 12
(Ves) TR 0 0000 0000 5
(Veg) vREEDAC , T 011111 1111 511
1024 1023
(VFS)M » 1021 00 0000 0001 1
1024 1023
-VRerpac , 1023
Vo | ~REFDAC " ~e°
(Ves) oot~ * 7023 00 0000 0000 0

Ta17I10EY Tx DACE S UEEEI

T217)L10EY hD/AD 2 /N—=%(Tx DAC)IE. &=
TTMHzOZOY ORETE}ELE T, Tx DACT 1
ZIVAHDO~DOIE. B—D10EY /XX ETZEL
=nFxd, EEJT7 7L 2RI IDPL IDN. BXU
QDP. QDNDO&E7FOTHEAICHIT DT BEED T IV R
ToIVENBREZRELET, VT 7L ABEDRE
ICDNWTIE D77 L ZDBR]DIEZ Z&BELS 2S00,
BTXREOENF v )UiE. TD-SCODMADZARZT ~)b
VAUVBHICEETHRESNALO—/XRT 1)L ZNE
LTWh&E9d,

18

ZDTD-SCOMAZ 4 ILZTIE. By b A TEREA
1.32MHz (2. &E7=fivace = 4.32MHz. foyT =
800kHz . & Ufck = B 12MHzIZHITDA X—2
PRENDOHABUALICHED L DICREENTNE T, T4
WS DEBREBISEICDONTIEIR4Z ZEL S0,

TD-SCDMAZ A4 LT DHBIZ/NY D7 7 ThiE &
9, 7>7OHEAUDN, IDP. QDN. QDP)Id. IZ®D
JEE—RDCLANIT/NA TR EN, 7TOKQPAED
ABAVE—F U 25 F DEANBOERERBICHETS
ncnE9d, Z0H. RFID Y RSFv 7y Sy
N—%5 EMAX19708DBED 700457 71 —2H

MAXI N
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OCCUPIED
CHANNEL

AMPLITUDE

0dB
-3dB —

-15dB —

-49.3dB —
-550B (min) —]

-57.1dB —

TD-SCDMA
FILTER RESPONSE

DAC sin(x)/x
RESPONSE

Tx PATH:
SFDR = 73dBc
THD =-71dB
SNR =56.5dB

FREQ (MHz)

0.8 1.27
CHANNEL EDGE fc

NOT TO SCALE

M4. TD-SCDMA7T « )L DREIREIEE

BRlbEngd, RF7YTIN—=5DZ<IFE. 0.9V~
TADIEVE— M7 RZREELE T MAX19708
DIAEVE—-RDCNNAFRICELDT. TA4RT)—=Fh
LNV EERSGE - RERICED LNV T b
ENREICBLDEFRIC. &Tx DACOIIVTAF 3y
LN ENE T, Tx DACDOEE 7FOJHH
ZOVJIVI YV RE-RTERIDILIFITET EA,
Zhnid. JEE—RDCLANILAREBTEREND T
HTY, R2IETx BEOHDEENANIT—RERL
F9. ®ITNIDCOAEVE—RLANILDERZRLE T,
Tx DACO7FOJHALNICDNWTId, 5%
<7EEbve

Fice N TFFTUTEC BI/QF ¥ XILIC£410mV
F7213£500mVD 7 OISV TILIIVZAT—ILH S
LN BIOMIODCH Ty MREZHATNE T,
INODEHEEEISSPIA VY T I —XZBLTHRESN
9, ZDODCATY MEEI. TXESREBICHITD

RS/ RAEORBEICERINEI(R8E10
S8R,

Tx DACDZ A 12T

M6, vOvo. ANT—5. BXO7FOTEND
BRzezRLEIT, [ FrrILOT—7(D)EoOY D
BEBEDITIITYITIVFSN, QF v RILDT—
@QD)IFZ7OVIESDIEYTYITSYFENET,
WA EQHEAIINTNE, IOV IESDRDILEY
Ty TCRABICEMR=NET,

SRV PNA25T =R

BELUEEE—F

SEAIT7IAZ T T—d MAX19708D N1
Tk BXU3DD12E Y MEBIDACE10E Y ME#Bh
ADCZEHIEIL &9, /8T—7 TOBRIZMAX19708A
FTEEDE— RTEMEI DL DICEREL TLIZS 0 3R
SITPWNADEITI—R&FERLT. T/INAADv Y b
o0 ARV ZZINAL Rxe Txo XU HED
DACOEHIEPHBEIADCERZRE L TL/ZS |\, 16
EY DT L IRXFIFIRIICTT LDICE— R
ZERELF I, 16EY D= AS~AODHIEEY h
EDNT~DODT—=ZEY hTEBENE T, T—HI3.
MSB(D11)Z%8EIC. LSB(AO)ZR&EIC T b1
nF9d, x4 5. BXU6GIE. MAXT19708DEEE— K
ESPIOAVYRZERLET, UMV TT—RUS
EE-RTT7IT14TICRIENE T,

SPIL 2R 5 MEHEA

BEFE—RZBIRTDLHICIE. RIICRTELDIS
FEE Y PAS~AOZ L VX ZICEREL TLIZS L\,
ENABLE-16. #BIDAC1. fBIDAC2. #B1IDACS.
IOFFSET. QOFFSET. #BJADC. ENABLE-8. &&
UOCOMSELD&EE— FZZEIRT DeHICIE. AS~AO
EvhzZEBELTLZS 0\ ENABLE-16IET 7 #)L

BFE—RTYd, COE—RICEDT, v U bhITI,

T4 R, BEUORTINADZRE, 5V EE,
BE. Rx. BELOTXDEE— READYE XN ERETT,
F4AIIMAX19708DEREEE—FEZRLET, KD
ET/REVHIEIC LK DAL OSDTX-RXZ A v F T
E—RAERLFT, ROIISPIFIFEICIDTX-RxX 1Y
FoOE—RERLZET,

19
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MAXIM 1
MAX19708 !
1
1
Tx DAC
-oH FILTER
1
1
1
TxDAC
Q-CH FILTER

FULL SCALE =1.305V —

EXAMPLE:
Tx RFIC INPUT REQUIREMENTS

« DC COMMON-MODE BIAS =
0 1.0V (MIN), 1.2V (TYP)

90

© BASEBAND INPUT = +410mV
DC-COUPLED

Veom=1.10V —

ZERO SCALE =0.895V —

COMMON-MODE LEVEL

SELECT CM1=1,CM0=0
Veom=1.10V
VpIFF = =410mV

ov

5. IDN. IDP, &7I3QDN. QDPE#HEAITDTx DACOIEE— RDCLNIL

CLK

D0-D9

QD

X6. Tx DACRTLDEZA VI

20
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&3. MAX19708DE— #l{il

REGISTER D11 D10 D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | A3 | A2 | A1 A0
NAME (MSB) 15 14 | 13 | 12 | 11 | 10 9 8 7 6 5 | 4|3]| 2| 1(LsSB)
ENABLE-f6 | E11=0 1 B10=0 1 gt | &7 | e6 | E5 | E4 | E3 | E2 | E1 | EO |0 | 0] O 0
Reserved | Reserved
Aux-DAC1 1D11 iD10 | 1D9 | 1D8 | 1D7 | 1D6 | 1D5 | 1D4 | 1D3 | 1D2 | 1D1 | 1DO| O | O | O 1
Aux-DAC2 | 2D11 2D10 | 2D9 | 2D8 | 2D7 | 2D6 | 2D5 | 2D4 | 2D3 | 2D2 | 2D1 | 2D0 | O | O | 1 0
Aux-DAC3 | 3D11 3D10 | 3D9 | 3D8 | 3D7 | 3D6 | 3D5 | 3D4 | 3D3 | 3D2 | 3D1 |3D0| O | O | 1 1
IOFFSET — — — | — | — | — 105|104 | 103|102 101|100 0| 1|0 0
QOFFSET — — — | — | — | — |Q05|Q04|Q03|Q02|Q01|Q00| 0| 1] 0 1
COMSEL — — — | - = =] =1 =1]1—=1—=1lcmt|{c™MO| 0| 1| 1 0
Aux-ADC | AP11=01" sp1o | AD9 | AD8 | AD7 | AD6 | AD5 | AD4 | AD3 | AD2 | AD1 [ ADO | 0 | 1 | 1 1
Reserved
ENABLE-8 — — - -l -] =] =|—=|EB|E2|E1|EO|1]|]0]|O 0
— = JEfEA
=4. SREEE—K
ADDRESS DATA BITS TR FUNCTION
MODE (POWER DESCRIPTION COMMENT
A3 | A2 |A1|A0|E9*| E3 | E2 | E1 | EO | PIN27 MANAGEMENT)
Rx ADC = OFF
TXDAC = OFF Device is in complete
1X000 X SHDN | SHUTDOWN | AUXDAC = OFF shutdown.
Aux-ADC = OFF Qverrides T/R pin
CLK = OFF pin.
REF = OFF
0000 Rx ADC = OFF
(16-Bit Mode) Tx DAC = OFF Fast turn-on time.
or XX001 X IDLE IDLE Aux-DAC = Last State |Moderate idle power.
1000 CLK = ON Overrides T/R pin.
(8-Bit Mode) REF = ON
Rx ADC = OFF
TxDAC = OFF Slow turn-on time
1X010 X | sTBY STANDBY | AWCDAC =lastState | oy power.
Aux-ADC = OFF Overrides T/R pin
CLK = OFF pin.
REF = ON
X =FE

*8EY bE—FTIZEY FEQIIFBTEZ A

MAXIMN
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#®5. T/REVZERLIEABD SOTX-RxH#H(T/R = 0 = RxE— K. T/R=1=TxE—F)

MAX19708

ADDRESS DATA BITS T/R FUNCTION
STATE | Rx TO Tx-Tx TO Rx DESCRIPTION COMMENT
A3|A2|A1|A0|E3|E2|E1|E0| PIN27 SWITCHING SPEED
Si Z/Igge:_ ON Moderate Power:
0 Ext1-Rx B Fast Rx to Tx when T/R
TXDAC = ON transitions 0 to 1
Rx Bus = Enable '
0011 FAST-SLOW
Tx Mode: Low Power:
1 Ext1-Tx Rx ADC = OFF Slow Tx to Rx when T/R
TXDAC = ON transitions 1to 0
Tx Bus = Enable '
Rx Mode: Low Power:
Ext2-Rx Rx ADC = ON : =
O | (Default) Tx DAC = OFF ﬁf&?gg g Towre” TR
Rx Bus = Enable '
0100 SLOW-FAST
;):( I\A/Igdce:_ ON Moderate Power:
0000 1 Ext2-Tx Tx DAC = ON Ezitsli); ;os Fixt;/vgen TR
(16-Bit Mode) Tx Bus = Enable ’
or
1000 Rx Mode:
, _ Low Power:
(8-Bit Mode) 0 | Ext3Rx RAxXADC = ON Slow Rx to Tx when T/R
TXDAC = OFF transitions 0 to 1
Rx Bus = Enable '
0101 SLOW-SLOW
Tx‘Mode: Low Power:
1 Ext3-Tx Rx ADC = OFF Slow Tx to Rx when T/R
TXDAC = ON transitions 1to 0
Tx Bus = Enable '
Si I\A/Ié)ccie; ON Moderate Power:
0 Ext4-Rx - Fast Rx to Tx when T/R
TXDAC = ON transitions O to 1
Rx Bus = Enable '
0110 FAST-FAST
;); I\A/Ig%e:_ ON Moderate Power:
1 Ext4-Tx - Fast Tx to Rx when T/R
Tx DAC = ON o
transitions 1 to 0.
Tx Bus = Enable

KOIIWMBADCOA 2 —T)LA—FERLET, EV b
E1T1&£E10FFMRCY. EV METTEEIOZOD YD
O—ICBELTLZS N,

T— ~ABDACT. WEIDAC2. HXURBEIDAC3IE.
DAC1. DAC2. HKXUDAC3E WD &AMDMHEIDACTF+

ENABLE-16E— RT3, #BIDACIZIRIL L7-HIfEEY b
E4. ES. BIUVEGZMmBATEH Y. EY METIITxHER
DINWRT—IVHNZREL. EY MEOQIIMHEIADCZ
A 2—=TIVL&ET, RTISHEIDACDA #—7)La—R
ZRU. RIFITINRT—IVENDBERZRLE T,

22 MAXI N
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rFraszzao> kT >R

&R6. SPI1OV > FZfER L 7=Tx-RxiHl{il

ADDRESS DATA BITS TR FUNCTION
MODE | (Tx-Rx SWITCHING DESCRIPTION COMMENTS
A3 |A2|A1]A0|E3|E2|E1]E0] PIN27 SPEED)
Rx Mode:
Low Power:
1011 X | SPI-Rx SLOW Rx ADC = ON Slow Rx to Tx through
TXDAC = OFF SPI command
Rx Bus = Enable ’
Tx‘Mode: Low Power:
Rx ADC = OFF :
0000 1100 X SPI2-Tx SLOW Tx DAC = ON gIF())IV\éZ?ntr;);zthrough
(16-Bit Mode) Tx Bus = Enable '
or
1000 Rx Mode:
. Moderate Power:
(8-Bit Mode) 1101 X | SPI3-Rx FAST Rx ADC = ON Fast Rx to Tx through
TXDAC = ON SPI command
Rx Bus = Enabled '
;):( I\A/Igdce:_ ON Moderate Power:
1110 X SPI4-Tx FAST B Fast Tx to Rx through
TXDAC = ON SPI command
Tx Bus = Enabled '
X=F=
R7. #HEDACD A ~—T & F8. TXBBD 7 IVAT—IiER
(ENABLE-16E&— k) (ENABLE-16E—F)
E6 | E5 | E4 | Aux-DAC3 Aux-DAC2 Aux-DAC1 E7 Tx-PATH OUTPUT FULL SCALE
0|0 0 ON ON ON 0 (Default) +410mV
0 0 1 ON ON OFF 1 +500mV
0 1 0 ON OFF ON
B - - £9. WEIADCOA 2 —TIFE
(ENABLE-16E—F)
1 0 1 OFF ON OFF
1 1 0 OFF OFF ON E9 SEFECTION
, y y OFF OFF OFF 0 (Default) Aux-ADC is Powered ON
1 Aux-ADC is Powered OFF

I EBERL. EDACOT—IANZE®RF LI I,
Ev ~_D11~_DOI. &#BDACHDT—5 AT,
SPIZBLTRHREIDIENTEETT, /2.
MAX19708(3 Tx BEDISIOQF v RILE&ELZDFH T
Y MEBZREAREL2EDCE Y LR Y ZHNE
LTWW&EI(XR1088R), EV FCMT1ECMOICELDT
HADEE—- FEEZBEIRI DHICIF. COMSEL
E-REFEALTLKRESINEGEIT1Z8). #MEADCOD
B ZRInd D71DOICIIMBIADCE— FZ2 AL T
EEWEELLIE T10EY b, 333ksps#BIADC] D
B ZEBLIZS0Y,

MAXIMN

SRS L—TINZEDT. vy bITD FA R,
BLUORTINADEREZNIEZDIHED. SFE.
B®E. Rx. BLOTXDRE—-FEPUEBEZDHBEIE.
ENABLE-8E— RZfERLTLZS0,

vy NI UE—RTIE. MAX19708D 3 XTHD
FraJdwoiarveaET vy YD L. Rx ADCO
FAOIIVEBANNSART—ME—RICADZ &I
FOTENHIMBERICERSNE T, Rx ADCOHAA b
TARAT— MDA UIIEBBTDE, BEICEBRIN:
J—RhFa o7 IHEAICEBNET, Py NTDY
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FR10. IBXVQF+RIDA 7Y bEITHEY F(IOFFSETX /=I3QOFFSETE— )

BITS 105-100 WHEN IN IOFFSET MODE, BITS Q0O5-Q00 WHEN IN QOFFSET MODE OFFSET 1 LSB =

105/Q05 104/Q04 103/Q03 102/Q02 101/Q01 100/Q00 (VFSp.p/1023)

1 1 1 1 1 1 -31 LSB

1 1 1 1 1 0 -30LSB

1 1 1 1 0 1 -29 LSB

1 0 0 0 1 0 -2 LSB

1 0 0 0 0 1 -1LSB

1 0 0 0 0 0 OmV

0 0 0 0 0 0 OmV (Default)

0 0 0 0 0 1 1LSB

0 0 0 0 1 0 2LSB

0 1 1 1 0 1 29 LSB

0 1 1 1 1 0 30LSB

0 1 1 1 1 1 31LSB

D 2410MVDRETIVR T —IVEERUT-15E © 1LSB = (820mVp_p/1023) = 0.8016mV, +500mVDRET IV R T — L% EIR

L7Ba - 1LSB = (1Vpp / 1023) = 0.9775mV,

£11. AETE— FBIR(COMSELE—F)

CM1 CMO | Tx PATH OUTPUT COMMON MODE (V)
0 0 1.40 (Default)
0 1 1.25
1 0 1.10
1 1 0.90

E—RrKD5RiTdE. Tx DACICBARIICRES 1L
T—FI3EkhbnEd, DY RITUE—RISD
T A 07y TEBIE. REFP. REFN. 8LUCOMD
AVTFUTANDOREICET DB TIIITRZTVET,
RE T 7LV AE—RBEKO/NY T 7REONER)
J77LVRET—RTIE. 91007y TEBBIZ. BF.
RxE— RICADDIZ82.2usT. TXxE— RICADD
|229usTY,

A4 RIVE—KRTIZ. UT7PLABLU0ozOv o
NEERIIHRBEBINE TN, ZOMOBEEITITNTH T
([C/EWE T, Rx ADCOEHAIE NS A X7 — MIsEHIE
nNEd, D407y TRBIE. RxE— RICADDIC
9.6usT. TXE— RICADDIZ7.6usT9,

Rx ADCOEANN DS A AT —bHOFUICERT D
&L BBICERSNLED -T2 IVHADICEN
=S

24

2 UINAE—RTIE. UT7LURSBEBSNETH.
FINA ZDMDBEEE A TICHEYE T, 252N A
E—RDSOYIA T TEBEIE. RxE— RICAZD
I217.5psT. TxE— RICABDIZ24usT . Rx ADC
DHEAD RS ZF— DT ITF 4 TIIBBTBE,
BREICZBREINT— R T4 D7 IVEAICENE T,

BER/MEEDRY/TXE— K

MAX19708(3. AEBHSDTXx-RxFEIEHDIFNIC. Rx&
TXDEMEEN B2 DERPLUBRE—REMAT
WEd, &R TxE—RTIF. Rx ADCO7IFHREN
F9H. ADCIT7DT 4 FIHAIEIDO~DI/NZ E
ThrIAZRT—NMNIBYUET, BFIC. BF RxE—R
Tld. RERRDACIT7ETX T 1ILY)IEHEEBESNF
9H DACOA7ZDFT 4 X IANIEDO~DI/NRET
NSAZXT—MIIEY)FT, TxXBBRx, F/=IFRxAS
TXNDZAYFUIFEBIIERTT, Znix. IV
IN=I DA NBDODTHY/NDT—=F D REA SEE
TRDBEHNRNEHTY, BRE— RTIE. Rxh5Tx.
BELUTXDSRXND XAy F 2 JBFREI30.5usTY,
LD L. TXAOPERXOAFIIEEICHEICA VT H D=0,
ZDE—RTITHBENINKELLBYZET, 2hod
HKEETDNZADBHEEZEIETD=HIC. Rx ADCOHA

MAXI N




10> . 11Msps. &EE/

rFasza> k>R

INY T FIETXOB b Z A4 X7— M2 Tx DACD
ANNZISRXDE b S A 27— MMIED &9,

KERE— RTIE. Rx ADCOF7IITXDRBEA T2 .
BRI, Tx DACE 7 AL IIRxDBEA JIZHE DT, Th
SOTE—RTOMHEBHIIEBELIT T, mEx1E.
BETXE— RTOEAHIZ35.1TMWTY, FRE—RT
DHEEBEBANAT.1TmMWTHDDICITL T, RxOBED
SHBBHIZ24mMWTT, 7272 L. RREBDEIERD
IFBMLFT, BERE— RICHBITBRXDDTXNDZ A Y
F BRI TUS T, TXDSBRXADZ A v F 2 TR
(38.1usTY,

NEBBT/RAAyF 2 JHE 33
SYTIA I T T—REIH
ENABLE-16Z%/=IZENABLE-8L- > 25D v RE3(Z.
FINA ZDTx-RxE— ROFH#EZT/RAS(E3 = O—)
ZBLUTHAELDITON. £/IESPIOY Y R(E3 =
NAVNZEDTHFONZERELEZ T, 774 KTl
MAX19708IIABRTX-RxFIEHE— RIZH W F9, 8B
HIEE— RTIE. TRAH(E2T)ZFRALTRxE—R
ETXE—RBEDYIUEZELTLIEE 0,

T/REVZFERTDE. RXE—RETXE—RBEDEK
BB ANFRETY . Tx-RxDOABRHIHZEMNICT

DOHICF. MAX19708%2 27 IbA 25T 1 —R%
BLUTERELTLSZELY, SHDN, IDLE. E7I3STBY
DEE— ROBIE. T/RADWERSINE T, TX-RxD
SHERHIEZETT T DHICE. B FE3ZO—IZHE
L. 27142571 —XZKDTSHDN, IDLE.
FSSTBYDRE—FZERTL TS,

SPID& A0
SUTPWNTADTIAE T T —RIE SPI/QSPI™/
MICROWIRE/DSPA > % 7 T —ZIIKH ST DIRAEIFRI
MD#E#(CS. SCLK. DIN)T9, DINNDZ U T
T—HO— REFLIFDOUTANDEAZA X —TILT D
Fe®IZlE. CSEO—ICEREL TS, CSD/NA
SO—NDBBICHEWNT, FT—FI32U7ILodyy
(SCLK)YDII LW Ty U TREMEY hZ5%RICERL
’C/7 bEngd, 16EY M UTPILAAL DS
IO—REnfii. CSHNAMICBBIDET—HIF
5“/?[@7’:%‘51@&?0 RDERHZ—T 2 ARID D
< EHB80NsDBICCSIT/NAICEB T D2WENLDH Y
F9, SCLKIZ. BFBBDB. 71 MILNA 74 RIL
O—DWINTHOTEBNEEA, HT7IF3MHERX
PIWAVTTT—ADFERI A IV IHERLET,

QSPli¥Motorola, Inc. DEIZET T,

< »

16-BIT OR 8-BIT WRITE INTO SPI (DIN)

16-BIT OR 8-BIT WRITE
INTO SPI DURING
AUX-ADC CONVERSION

10-BIT READ OUT OF AUX-ADC (DOUT) WITH
+ SIMULTANEOUS 16-BIT WRITE INTO SPI (DIN)

A

'
'@

/7

I
'

lcsn

SCLK

' tDH

tconv

\J\_/\f\MﬂL

i ' ' i

DCS tCHz

DIN D11 (16-BIT)

i/ MsB D10 (16-BIT) LSB MSB - Bl“{'%% BITO10 " BITD1
DSBBIT) D2 a ) D|N (DIN) o)

DOUT = TRI-STATED WHEN

AUX-ADC

ISBUSY \! 3 VED T D%l”
\ ¢ BITD9 )eee( BIT DO BIT DO I STATED
"\ AUX-ADC + (DOUT) (DouT) (HELD) /1 BIT ADO

._DOUT = ACTIVE WHEN —/

DoUT
AUX-ADC IS IDLE BITADOIS SET
| DATAREADY | CLEARED
7. SUTPINAVETTI—ADFTAIVIH
MAXI N 25
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E—-FEEDIIIVT

MB8IFE— REEDY A IV IMERLE T twakeld
Dy NTO ARV, FEERYUINAE—RE
WIFTTTXEZIIRXE—RICADEEDDTA 0T YT
BRI T 9, tENABLEIERXETXDE— FRETHIWEHD &
ZDEERBITY . twakeP K UtenaLeld. Rx ADCAH
HMESIN/=SINADMEEEDI1ABUARICE NI > TT 3
IR, PEUTx DACAIOLSBDSEEICE RN T TD
BT, CSHN\AIZEBIR T DT E(SPIHIENICK DT
16eEY A7)V RAMAX19708ICZ5 Y F
INnf®. FEET/ROD Y DB (SERTx-RxH 1)
D1EIC. twakeFB B X Otenap eFBITAIESNE T,
SERE— RTIE. TXERXDE— RETHIUEHLDEESD
El1ERFE30.5usTY,

S274L20Y 9 AH(CLK)

Rx ADC&Tx DACIECLKANZHEBEL TE T, CLK
AN, OVpplc&D>T1.8V~VpplcsRES N1
CMOSHIBESLNNEZITANE T, T/31AD

FRIERETOZRINESE IO Y VDI EUBXOILT
DIy DOBRMICKET DD, B VY TEEIL
EUARITUBBECrsU o0y o= FERLTLE
T, BMBICESE. T30y IESED
AEUTYISTHIhR, OISOy YIIHRER
RUBWZ EAkOonEd, 7OV IO YIHBEE
HI5E1E. NERx ADCOSNRMEEN U T DL S IZHIBR
INET,

SNR=20 xlog| ——
2xmxiN Xtay

ZZ T, iNST7FaTdANBERSERDLU. tyldo0 Yy o
DY IDIETT,

oavoToyeE. ToIGT IO T r—
DIAVICEODTHICEETY, JOVIANZET O
ADEHAIELT, 7FAOTdAAPMHDT 4 O IVES
SAVHOERITTCERGEL TS, MAX19708D
o0v oI ANIE. OVpp/20EBERAL v 3l REKXD
50% £15%D7F1—FT A A IV TEMEL T,

16-BIT SERIAL DATA INPUT

ADC DIGITAL QUTPUT.
SINAD SETTLES WITHIN 1dB

—

i twake, sp, sT_ TO Rx MODE OR teNaBLE, Rx

E : DAC ANALOG OUTPUT.
ID/QD : | OUTPUT SETTLES TO 10 LSB ERROR

— twake s, s7_ TO Tx MODE OR tenagLE, Tx

:
—— tepaLe, Tx EXTERNAL T/R CONTROL
:

_>I

1

_>:

1
TR

Rx - > Tx .

—

1
TR
Tx->Rx

tenagLE, Rx EXTERNAL T/R CONTROL

S

M8. E—REEDY A IVIH
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10> . 11Msps. &EE/

rFasza> k>R

126 #BVHIFHIDAC

MAX19708I3. BJZHMET7 > T (VGA)FIH. BEFIE
HIE(AGC). LU BBEREHHEH(AFC) DR HEEICXT
TN IIBEA TusD, 3DD12EY M
DAC(DAC1. DAC2. DAC3)Z=RiEL TL\&T, #EN
DACOHHEEIF0.1V~2.56VTT, /NT—7 Th,
VGALE 1 EAGCH 73(DAC2 EDAC3)IFEOTY ., AFC
MDDAC(DACT) &, /T =77y TH1.1VTY, #E
DACIISPINZ Z@ L CRILICHE I DI ENTEZ
T Iz, WBDACHREICHA T T, B DOHINERE
MEOICERESNTIVDSHDNE— FOBZREE I,
STBYSKUIDLEE— FDIFE. #MEDACIIRED
Bz LE I, SHDN?’J"Q'?I/KQJ PV RS
HEDACIIREBDENSIREI L T,

HEIDACHEANDO— KT, EELGBEICL DT
MEDEN VIKBERERZRBETILENDHY
F9. BEMEEIE. XV IT—JERL-ADBEE%R
EOTOEpFUTICRDEDELE T, BRMUAEFIT
200kQMETARIINIZR) FEA., BEMEEFENOPF
ZiBA21FEI3. 10kQDERSEZEHDICEIITEML
TLESW. ZOBIERSRZEMTDE. BRI VT
FEIR<EUIITH, JUREVWETEE(15pF
T ZEREN T 2DICHIEET

10Ew . 333ksps#iBIADC

MAX19708ld. 41T AAVILFTLIHFED
333ksps. 10EY MEBIADCZRE L TLNET, #Eh
ADCE—RLIRXHT, EY FADOZRET © & MED
ADCICK 2 ZmA BB LE T, BMARTIDE.
Ev FADOISEBRICT ) 7enE 9, Z#AIZADO

®12. #HEIADCOZE %

EREIRIFVIVTZLTEREN DI EA(RTI2

£ bADTISHBIADCORER ) 77 L R RELET
(R138H), £ NAD2EAD3IISHEIADCOA Y —X
ERELFIT(R14808), £V FAD4., ADL. XD
ADBII. 1DOZMEI IV RAEEHSINIEEEI(IC
RoNDEIBEOMEEIRL F9, THE[IL. F13
EOHMHIEZADICONTEML LI (R15E8R), Tk
0w 23, £ hAD7. AD8. BKIUADIEEIE(C
BREITDZEILELODTIORTLZOVINSTEATS
ZENTEZI(R162R), MBADCOELT—HIF.
Ew FAD10ZNAIZERET DI EICEL>TDOUTA S
WHENI I (FR1728),

HWEIADCIZ. 4DDANY —ZDAENFEERA: 1D
ANVIVFTILOTEBATHNET . AAY— 2T
AD3EAD2ICE D TCEIRESNZ T (R1488R), VILF
TLOHADD2D(ADCT1 EADC2)IE. MAX22087: &
DRF/NT —1&H 23 PMAXECO13IE EMREE DX
DSIEHNEY —RTHEHEIT DI ENTEZT, MmD2DM
TIWFTL O AN WETVppEOVppllERs
THY., BREREZERLE T, RBEDOVpp&EOVppN
DIEFE#HIE. Vpp / 2E0Vpp / 2ORERREZRET D
AEEhSTESRZRBHLTTIThNE T, MEIADCOD
BEU 7L VRIS WE2.048V/NY R¥Ewy ST 7
LR F VDWW IT A D SEIRT D ENTEET
(R1388R), VppU 77 L ZMEREIT. 7ILR
T—)VEREN2.048VL N E B2 DASEEY — D
BMENAELLSICHRITONTNET, ALV —2X
EEFEEZVppIULEICIRR T D2 SIS RAIBETY .

xz14. WBIADCOAAY —R

®13. MBADCOI 77 LR

AD1 SELECTION
0 Internal 2.048V Reference (Default)
1 Internal Vpp Reference

ADO SELECTION AD3 AD2 AUX-ADC INPUT SOURCE
0 Aux-ADC Idle (Default) 0 0 ADC1 (Default)
1 Aux-ADC Start-Convert 0 1 ADC2
1 0 Vbp /2
1 1 OVpp /2

27
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MAX19708

10y I, 11Msps, EEENH

rrFaszzOo> kIR

BT, 1231 O)LCEEI TN TIE N
BE)ERTIDEOHICIE. 1220V 0Ty 2(AHD
BT I3 LTI. 10EY hDO&LICFLTI,
ST IEAL DI IANOO—ROBEICTH)HNDBE
T, FHEOZSZR(FHLEILIUERELHEL
BE)ICIZ1200v 0Ty OHWMETY, Zio0Oy
O RFTLoO0V I ANCLK)MADERSINE T,
SPIDERET L D AR I, BEIARRE(E Y FADT.
AD8. BKXUADITETE : KR16SR)ICLD>TI AT
LoOvoz=73ALT, #BADCICEBRIO YO EE
A& T, MEBADCORAREHL — MI333kspsTT,
EAZ®mOOY IEREIEAMHZ(333ksps x 127
Owv2o)CTd, MAX19708(ICtfae I X7 LCLK
BREICE D NCTAMHZUA T DOZ BRI Oy U BKRE %=
MEFIDEHOICIE. ELWWVARDEZEEL T
TN(R1628B), BEADCOEZIEER (tcony) 13-
tCONV = (12 X NAVG X ND|\/) / fCLKt LTCEHETSZ
ENTEF T, TZT. NayalIFHIEDE(KRT155H).
NpivISCLKDERE(FR165 ). fclkld X7 ALACLK
BERE T,

DOUTIZBE NS4 X T— MREICHWY X T, fbD
ADCOZ#BE®mE Y h(EwY NADO)EZREIT D E.
DOUTH\ 7 o7« I DN\ IZ7E DT #ED
ADCHED—THDZEZRLE T, BT A UIL(FE
WtEEDHTO)INIRTI2E. F—FIIHEAL TR HIC
WNTDOUTA O —IZ/EY . HAFT—5%ZDOUTITEH
TOEMMNE O EAERLET, EY NAD10AKE
ENdEAD10 = 1), #BIADCIZT—FHAE— RIC
AW, ZDE—RTIE, CSHDOEICTIT470—IC
B5ETF—5HDOUTICIRNE T, MABIADCOT—5 3.
27 No0y o SCLKYDII T I Y O TOTF—5&
BICEXD>TDOUTAS(MSBEZ EEIC) T M7 D S
nEd, CSH7o7471\AIClEDE. DOUTIE NS A
27— MREEICAVUZ T, EvY FMADIOA D FENnd
& (AD10 = 0). #BADCOT—%IIDOUTICIRN
BAFRITSR),

DINIIDOUTORRE E EBIRICEZIAENE T, DINIC
16EY hD@MHESZADE. T/NA ADBENBHS
n&d. 7—7%2DOUTH SEHAIDEICAHEL X
SHEBENENELD, DINENADRREIZRIFL T
£l 25952ET. ZRLZTTTTIZINRTIA
BMIESRAEINE T, PRLATTTTEEFELRNE
H. EORBEL DRI EREZZITE A

28

#15. #BVADCOF31b

AD6 | AD5 | AD4 AUX-ADC AVERAGING
0 0 0 1 Conversion (No Averaging) (Default)
0 0 1 Average of 2 Conversions
0 1 0 Average of 4 Conversions
0 1 1 Average of 8 Conversions
1 0 0 Average of 16 Conversions
1 0 1 Average of 32 Conversions
1 1 X Average of 32 Conversions
X=aFE

#x16. #EVADCO - O U (CLK)5 Az

AD9 | AD8 | AD7 AUX-ADC CONVERSION CLOCK

CLK Divided by 1 (Default)

CLK Divided by 2

CLK Divided by 4

CLK Divided by 8

CLK Divided by 16

CLK Divided by 32

CLK Divided by 64

a|la|lala|lOo|lOolOo|O

alalololwalwlolo
- |O|=+ O+ ]|O2|O

CLK Divided by 128

R17. #HBWADCOF—FHNE—F

AD10 SELECTION

0 Aux-ADC Data is Not Available on DOUT (Default)

Aux-ADC Enters Data Output Mode Where

! Data is Available on DOUT

MAXI N




10y I, 11Msps, &EEEH

rFraszzao> kT >R

®18. UI77L2VRE—F

VREFIN

REFERENCE MODE

> 0.8V xVpD with a 0.33uF capacitor.

Internal Reference Mode. VREF is internally generated to be 0.512V. Bypass REFP, REFN, and COM each

1.024V £10%
REFIN to GND with a 0.1uF capacitor.

Buffered External Reference Mode. An external 1.024V +10% reference voltage is applied to REFIN. VRer is
internally generated to be VReFIN / 2. Bypass REFP, REFN, and COM each with a 0.33uF capacitor. Bypass

DI 7L 2ADIEK

MAX19708I3. BIREBEDEHEEICHI- D TCEER
SIEE1.024VNY RF¥vy T T 7 L 2ZEREL T
&9, REFINASDII2EED) 77 L AEEE— K
ZHBACIVET, REFINOEE(NRep)IEU 77 L2
EMEE—RERELZI(R18),
REEJ 77 L > XE—RTIE. REFINZVppll#&Est LT
<71z& Uy VRepld. 0.512V+4% T, RNEFTER SN
9, COM. REFP. EXUREFNId. ZNnZE M.
Veom=Vop/ 2. VRerpp = Vpp/ 2 + VRer / 2. B&K
O'VRern = VDD / 2 - VRep / 2D1&EA 2 E—5 2R
H7CT9, REFP. REFN. 8XUCOMDE 4 %
0.33uFDa 7T T/INA/XZLTL =&\, REFIN
Z0. TuFO 3T TGNDIZ/NA/XZ L TLEE 0,
INY TP ENE) T 7 L ZE— RTIE. REFINIC
1.024V £10% %=L L /=& e ZTDE— RTII.
COM. REFP. BXUREFNIZ. Z1Z&N. Vcom =
Vop / 2. VRerp = Vpp / 2 + VRepIN / 4. BKXU
VReeN = Voo / 2 - VRepIN / AD1&A 2 E—5 2 ZH
T9, REFP. REFN. &XUCOMDE 4 %#0.33uFD
AT TINA/INZRLTL &, REFINZO. 1uFD
T TGNDIC/NA/NZLTL eSS ZDE—
RTIE. TXRREBO IV T—ILEDIEHNER) 77 L >
Z2UICHBILE T, Te&zE VRepinD'10% (max) &0
ITDE. XBEDIIVAT—ILHAIE10%. TKbHE
+A5TmVEBML £ 9,

PIVr—>3 VER
NSV MSUZACESDER

RFrNZVZ(H9)IF. RELRADCHEZEFD=HIC
DUOINIY REBY —REaREEHNESICEIRT D/
HOBNZYV ) 1—23avaERHLET, NS0
w55y TECOMICESR T D&, DCLRILAATIC
WLTVpp /22L&, 11D NS ALEAARE
TIN, ATV TT7VvT RSV 2%ERIRL TREEH
EEMIDZEHETEET, —MRIC. MAX19708TI3.
BICADBRBIASNESG., VTV RESLY
EREEFANESEFERBLI-ANEN/ZSFDRETHD
hEsNET, ZFE— RTIF. MAAUAP. AN,
QAP. QAN)AEE L T\l BRESRERANE L,

MAXIMN

25Q

IAP
0.1uF

ViN —|
L 4 L 4 CoM
‘ O.BSMF_L 0.1uF L
IAN
— MAXIM
MAX19708
QAP
0.1uF
ViN —|

QAN

®9. Rx ADCO/NZ U MV ARG VIV K- EBAS
ExEp

Rx ADCOB ANV IIVIT Y RE—RICHHEBLT
EEREBNED THEAET,

B10ld. MAX19708(MTx DACOZEE 7+ OJHE 1%
DUONWIYRICERTDRFN S VR ERLET,

ARFP TS DER

NSRS UZOMBLIRAREEREE . ATV
T MAX19708MRx ADCEEREIL T2\, 11
E121F. ACIEEB L VIIIT Y RBLUDCIEEES
T =23 IBITBART U TEHEDR ADCE
RLUET ., MAX4454XMAX4A35475EDT > TIEBRE,
LEEs, K/ 14X, BIUOBEATHDH. AH
EENTEUN B INE T, T, HI12ICRTAN
7> 7EE%ETXx DACOEE 7+ OJHAICEREL T,
CHUCFIEXR /Ny T 7 BEEE RS- BB ENTEET,
Tx DACOE® 7FOJHAE. 2 JILT Y RE—R
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MAX19708

10y I, 11Msps, EEENH

rrFaszzOo> kIR

IDP Vout
MNMAXIN ‘ ‘
MAX19708
IDN

QDP :? VOUT

B10. Tx DACDO/NZ Y bS U AEEEE-2 VIV VR
HIBRED

REFP

IAP

COM

IAN

REFP MNAXIW
MAX19708

QAP

QAN

B11. Rx ADCO > )LT Y RERE)
TIIERTDIENTEEEA. INIE. ABTIEY

E-RFLANIBERSNDHTT, =5IC0 Tx DAC
D7 FATENE. ANAVE=F 2 ZHTOkQIUED

30

EBANBROBEAE L CHREF SN TNE T, 2T
TV RHANERSNDHBEIS. Z8/TIVT VR
Bz O57 0 7aRBTEEEIC. BUKBAS
JEVE—RBEBEDT7 VTEBELTLZE 0,

TDDE—F

MAX19708I3TD-SCDMA7 74— 3 > COENE
ICE#EftIhTVEd, aRE—REERITDE.
MAX197083T/RE>%3E L TO0.5us(typ) TTxERXD
BE—REYPUBEZDZENTEET, Rx ADCETX
DACIZIHIZICEIEL &9« Rx ADCETX DACDT 1 &
ZIVINZIE, B—D10EY NS LUILNZEBRZHEE
LET. BRI TILA 25T T —2F=I39ET/R
E a#EBLT. Rx ADCAE A #—JILFBRxE— K,
F721dTx DACE A 22— T I g BTxE— RA&BIRL TL
2E . RXE— RTEMET D EETx DAC/NRIEA —
TILEand. TxE— RTIFRx ADC/AZA NS4 27— b
ICBY . REKZTYT7ZII v ava#BLTN
2DEREAEER L £ 9, TDDE— RTlE. MAX19708 13
RXE— RICBU\ Tk = 11MHZzT41. 1mWDEN %
BB L. DACIETXE— RICHBIN\T42.3mWAEMHEL
F9,

TD-SCDMADQ 7 7V r—>3 >

133 1BERZTD-SCODMAT T o — 2 3 VRl

ZRLE T, MAX197081F. EFEFT7O ATV RD

MAX2507H X OUMAX2392&E LMICAI 5T 1T —R

LT, ®2HIRF-to-Bits| 7O T2 RV Ja1—23 >

ZRETDIDICHETSNTINE T, MAXT19708Id.

MAX2392E5 K UMAX2507&ELMICAI> 5T 1T —2R

AIREE LA T DBEZ A TN T,

o AEDTXTAILFIE BRREEIXSHHIEL.
TD-SCOMAZNRT MLDV RV BEHZB LT,

o TJOUSVTIVIEDCOEVE— RTXHALNIVIE.
Tx DACOZIVFAF I v I LY IHRDIEE .
TART)—=hEDCLANILY T MEfmZEAREEL
9,

o REBISNLTXTVIVAT—ILHALNILIE 1/Q
MEREBT A RO)— b7 TEREICLE T,

o Tx-1/Q7#A 7w bEIEE. RURT/MXRAEZ
WEI DAY MRERT 1 XTI — MREDAC
EAEELET,

o VGA/AGCHIEB®DE M) >V IBREA 1 psDHBD
DACIE. SE. SREDTXxEN ERxHMEHH%Z
AIREIC L& 9,

MAXI N




10’y I, 11Msps, &EETH
rFaoszar kx> F

R4 RS
6009

600Q

Riso
22Q

>—/\/\/\/T IAN
gWF MAXI
; N
; MAX19708
CoM
Riso
20
MV
Cin
T
M
R10 R11
6002 6002
X12. Rx ADCODCHEESZE=ENERED
10-BIT ADC
MAXIMN Rx-l —
MAX2392 Rx R
ZIF RECEIVER ENCODE
Rx-Q —
AGC D9
_____ _ 10-BITDAC 00
MAXIMN : ' Tl
MAX2507 ' '
DIRECT i FILTER SOLTJ);{CE o DIGITAL
MODULATOR ' ! Tx-Q F—— BASEBAND
PADETECT  VGA P ASIC
12-BIT DAC SYSTEM seL
Ij DA CONTROL DIN
TCX0 CLK DIST T35
> SPIREG o
DAC3 MAXIW - REFIN
MAX19708 oAy REFP
Yoo VoD BUFFER REFN
LK) COM
TEMPERATURE MEASURE ;\ ADC I pout
HIMUX 40817, 333Ksps

X13. TD-SCDMAZEHRA ROl

MAXIMN
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MAX19708

10w I, 11Msps‘ E|ED

rFrarzza> k>R

TSV R, INMINR,

BXUOLL170 k

MAX19708ICIIEREMRL 1 77 NSETEIENWMETT,
ERLAT7TNEEZDNTIZ. MAX19708DEV
FYMDTF—F—bEBRLTLLEES 0, TRTOD
INANZRAV T, AT 05 A ERNMITD
JEOICREARKREL., TENIZERDE CAIIZATEE
BERYTF/NARTEDIFCERELTLZE 0\, VppZ
2.20FDOAF o EHIID0 IuFOEZ Iy oY
T TGNDIZ/NA/NZLTLf2& 0\, OVpp%&E2.2uF
OAVF oY EWINO0 N uFOEZ Iy oA FT o4
TOGNDIZ/NA /Y2 LT &y REFP. REFN.
HBIUCOMDE 42 %Z0.33uFDEZI v oa 74
TGNDIZ/NA/NXZ L TL2& LYo REFINZO.1uF®D
O F U TGNDIZ/NA/NZALTL &Y,

W LIEIS UV RTL—VEBRIL—VEFDZE
ERI. ZFHLNIVDOESEEMEZRHLEZ T, 71
0027022 R(GND)EFINAZRDINY T —DIZTF a2
FIWHENDRZA/NTZ 2 R(OGND) DM B AUEICS
BCBREBSN=RE IS RTL—aERLTLE
Tlve MAX19708EHEHMDI UV XAR—XRK/INY R%&
GNDTL—IZEHELTLES L /A XDENT A
CENTS U REBRM 7O RTL—UICFH
LBENWEDIZ, 2DDISV RTL—2& 18 TERL
TLEE . ZOEBHRORBMABIZ. 2DDTZ > R
L—2BDF vy TIADERTRENICEDD &
NTEZXY, ZOEFHIT. EONSNKREAXREENS
(1Q~5Q)» 7154 heE—=XZFRAITBDH. F/=IZ
ChICEELTLZS L, Fe. ISV RTL—0N
JAZDENTADINATLDIS R TL—2
(FHROEA/INY T 7DSPIS Y R T L—2iE)H
S5+ SN T\BIEEIE. IRNTOIZ REY
ICB—DIZ R TL—2aHBIERZENTE
x99,

ESRTAUYIVES ML —XEHRLET7 IO M —
AhBESFCRHFELTLZS . FrrILEDoO
Ah=—0%Z8/NMNITDREHIC. EAVN=FFTD
PFIOTANNTA 2RI oL T ES e INT
DESZA IBL LTEBICHITENTZS 0,

FAFIVINSA—HIDER
ADCELUDACDORI T A Y IINTA—IDER
EHIEERF M (Integral Nonlinearity : INL)
BOIEBEFMEIT. EROREBHEOERN SDRE
TY, COEMITI. A7ty MEMBEREEX)L(END)
ICUTBOBENER T « v M- I3EEBMOmE
PAERALEBEROWNINANETDIENTEET,

TINAZDAY T AV VBBEHE/NDTA=FII &
WMERT 1V MIX>THES NI (DACK 14a),

W IEE R4 (Differential Nonlinearity : DNL)
MAFEBEZMEIS. REDZT Y Tiaé 1LSBOEEEE D
ZCY, 1LSBLATMDNLEEERIEICLDT. I vy
O— RARWNZ E(ADC). BRURERBMAEA T
H5Z E(ADCEDAC)AMRIEE N E 9 (DACKI14b),

ADCO# 7t FsaZE(ADC Offset Error)
BRAMICIE. IV RXT—ILDE®IL. IV RIT—)L
FWJEO0LLSBELMETRY 9, A7ty MREID.
BESNCEBBREIBENGERRDREDAETSTI,

DACD7# 7t R#Z (DAC Offset Error)

ZFo7ty hEEE142)l3. BEREEBOA 7Y b
RAVINDETY, A7tV MRAV NI, T4 2L
ADDIYRZT—=ILDEEOHENETT, TDBEE
lF. IRTHOOA—-—RICBLRESOXEEEZ, B
[IREICIO>THEINT T,

7 Rod
f ¥
6 e
2 5 :
= ‘,’
= o .
= ‘s’
£ 4 x
3 :j <+ AT STEP
4
g 3 . “ joﬂ(osLSB
=4 O
=) .'ﬁ
o"
1 ','JATSTEP
o0 §001(02518)
0 ?

000 001 010 011 100 101 110 111
DIGITAL INPUT CODE —

<>
<>

5 g 1188
/(7

4 DIFFERENTIAL LINEARI

ERROR (-0.25 LSB)

}ELSB ! \

|
|
I

=

Y

ANALOG OUTPUT VALUE —»

< /"\DIFFERENTIAL\ N
LINEARITY ERROR (+0.25 LSB)

0 D]
000 001 010 011 100 101
DIGITAL INPUT CODE —

T4a. BERIFERE

32

14b. WMHIEBERRE
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10> . 11Msps. &EE/

rFasza> k>R

ADCOO#|iE:5Z (ADC Gain Error)

BRAMIZIE. ADCOTILAT—ILERIT IV T—IL
KWEH1.6LSBELVETEY 9, MEREL. 77V
BREEZBRELEEZD,. IEESN-EBREEBEENG
BREADREDAKEETI,

ADCDIAF I VINSA—TIDER

PIN—F ¥ 2y Z (Aperture lJitter)

1512, P/IN—=FEEICHITDH U TIBDILSDE
ThHDTN—F v oudta)ErLEz T,

FIN—F B (Aperture Delay)
FINS—F B (tap) 3. 7o o0v oD E
Ty s, BEBOY Y TIVRERBSREDETEERS
N2/ TY(”15),

E8 3 / 1 XLk(Signal-to-Noise Ratio : SNR)

FAOIINY TV oREICBEBEINIRED

BE. BRMEASNRIIZIVLZS—=IL7FOT AN

(RMSE)(D. RMSE7F1tiazZE (G5B E) I DT,

ADCOAEEEE(NE Y MICEZREAL T,
SNR(max) = 6.02dB x N + 1.76dB (in dB)

ERRICIE. 2F/ AU —IL/ A X, UT7
LYR/AX, oOvo9FRBEDMD /A )—2
£H'E9, SNRIGRMSEESDRMS / 4 XTI 9 5
ZERZZEICED>TEREENE T, RMS/ 1 X3,
EXKE. P00 E. BXUODCHTIEY hE
BR<FTAFINEREMETOINRTDIARYT MLEED
HEESHET,

EEW /M X+ FE&H

(Signal-to-Noise and Distortion : SINAD)
SINADIZ. RMSIES®MD. RMS/ A T+FEA T BLE
ERSHZEICEO>TEHENE T, RMS/ A X +FEH

oLk —— —

ANALOG
INPUT

tap

—>llll-— tpy
SAMPLED }7 7:
DATATTH) N\ A1\

T TRACK HOLD TRACK

15, T/HZ/NN—=FvDYA I

3. BERREDCH I Y bR FTAF X MEREET
DINTDARG MURREEHE T,

BIE Y M (Effective Number of Bits : ENOB)
ENOBIZ. BEDANBRMS IO T TL— K
ICBTDADCOIAF IV IRMEERDLE T,
BRMGADCOREIIEFL/ A XDHEEHET,
TIWZT = )VIEBIRA TR T SENOBIZIRR A\ D
BHINEY,
ENOB =

(SINAD - 1.76) / 6.02

5K EH(Total Harmonic Distortion : THD)
THDIZ. BE. ANESICEEND3RIDEDOOEHRE K
DRMSHID, EXRZDEDICT T DLLTY, Znid.
AFDESICRDhENET,

JOVE V2 42 +V2 +V2)
V,

THD = 20 x log

2T, VIIERBEDIRIET. Vo~ValdE2H 556
FTCOSHEDIRIET T .

FE35HKREA(Third Harmonic Distortion : HD3)
HD3IZ. E3EAEMDDRMSED. EREANES
IS T DtEELTERES N T,

ZTIVPRIV—, F4FIvoL o>
(Spurious-Free Dynamic Range : SFDR)

SFDRIZ. BEFR(FRAESHS) DRMSIRIED. JRICK
ZERRATITZEADRMSE(DCAH 7ty hZ&ERL)
ST D7 T NIVEATRHOUIZETT,

HEZHEH(Intermodulation Distortion : IMD)
IMDIZ. 2DD b—=2f1 &N ADICEETDEED,
EANND—%ZEELETOHHEEZREDE/NT—TT,
MHEZHEBIS. (f1 = f2). (2 xf1). 2 xfa). (2xf1 =
fo). (2 x fp £ f1)TTo BEANDM—=2LANIIT,
-7TdBFSICHITBETT,

3REEZH (3rd-Order Intermodulation : IM3)
IM3l3. 22D h—Uf EDBADICEETDEETD.
EESN—BEDANM—2DANNT—AE#ELET S
J— MDIRBEERFED/NT—TY, IAEEZH
Bld. @ xf1 o), @xfrxf))Td, SANDI—2
LX), -7TdBFSICHITBETT,

E R % (Power-Supply Rejection)

BEREIS. BENO%ZTDEEDATEY S
FOMBREDL T NTCERINE T,
MESHEE(Small-Signal Bandwidth)
EEDRI—L—MHADCOMEEZFIBRLENED
2. -20dBFSO7 A7 AA/MESHADCICI A S
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MAX19708

10y I, 11Msps, EEENH

rrFaszzOo> kIR

F9, DT, TA Y INEBBERDIREH3IBEE
T2DRA 2V NETADBREN R A—TENET, T/H
%gElE. BE. NMEBANESTFHEROFIRER T,
7LD —EiginE(Full-Power Bandwidth)
-0.5dBFSO7FOJ ANKESHADCICMZ S,
T A OIINEBRERDOIRENIABEB T DRA > M &
TADBREIZAA—TEINET, ZORA 2 MY
ADCO 7 IVINT — AN FEIRERMEERINE T,
DACDIAF I VINSA—FIDER

B REEH(Total Harmonic Distortion)

THDIE. 71 F 2 MEREE TOHNOSREEDRMSFI %
EXRCTE|ID/-LETT,

THD = 20 x log

\/(ng V2 .4V
Vi

ZZT. VIIETREDIRIET., Vo~VuldF A+ b+
BRI E TDE2~EnSHEDIRIET T,
ZATYPRIV— FA4FIvoLo
(Spurious-Free Dynamic Range)
ATY)TF7RI)— 4+ 32y oL > (SFDR)IS.
EXR(BEXESHS) DRMSIRIED. 1+ X NEKRER
FTORICKRERBEAEDDRMSEDCH 7Y b %&
PRI I BT,

PART DESCRIPTION SAMPLING RATE
(Msps)

Dual 10-Bit Rx ADC, Dual 10-Bit Tx DAC, Integrated TD-SCDMA
MAX19700 Filters, Three 12-Bit Auxiliary DACs 5

Dual 10-Bit Rx ADC, Dual 10-Bit Tx DAC, Integrated TD-SCDMA
MAX19708 Filters, Three 12-Bit Auxiliary DACs, 10-Bit Auxiliary ADC with 4:1 11

Input Mux
Dual 10-Bit Rx ADC, Dual 10-Bit Tx DAC, Three 12-Bit Auxiliary
i i g '

MAX19705/MAX19706TMAX19707 DACs, 10-Bit Auxiliary ADC with 4:1 Input Mux 7.5/22/45
TP, AFMHICDONTIIBHNEhE S0,
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10’y I, 11Msps, &EETH
rFaoszar kx> F

2720230547 I35 L

Vpp =+2.7V 10 +3.3V OVpp = +1.8V T0 +3.3V
IAP >
10-8IT
< ADC MK
" - I MAX19708  |a— s
> «<— TR
w / 10-BIT J’
N\ ADC >
. - HALF- D0-D9
DUPLEX
IDR BUS
FILTER
IDN
QP
FILTER
oon SYSTEM
A cLock [ CLK
PROGRAMMABLE
OFFSET/GAIN/CM SERIAL | o
INTERFACE [ oy
o AND SYSTEM [ =
- CONTROL [
DAC1 201 g
1287 |
ez DAC [ 1024V :EEFF,LN
REFERENCE
BUFFER REFN
com
12-8IT
DAC3 281 | g
VI|)D 0V|DD
¢ o
o o 1081 > DOUT
ez > s1mx ADC
GND OGND
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MAX19708

10> |, 11Msps. &EE
rFaoszary k2 Fk

NYT—=2

(ZDOT—52—MIBEINTND/NY T — KT, RHEARBENTHDEIIRY ZEA. RO/ VYT — BRI,
japan.maxim-ic.com/packages = ZSBT I\, )
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DETAIL A (NE-1) X [ L
\ (@]
2% E/2 ,/,__\\ o
A EEEL T4 \ | X
OO UTOooooy ! .
A _ J _l N k g
| 1 -
HNAVAYAVAS i - El X
=] O
= [ m—
=] O
D - + - {a] (ND-) X F]-=— t+ + +4 = ¢ D2
=] O
— = )
= [ m—
] RN ] - ' |
—E= = T
\ )
| qdnnn r!1 nnoo .
12 3 = 2N
A/ /-ILF o | \ CIEALL, G
PIN # 1 1D. N P ¢ PIN # 1 1D.
DETAIL B K E2 0.35x45° A
A BOTTOM VIEW
L G ¢
(R IS OPTIONAL)
]
— s TN T
il »
APPLICABLE TO .4mm PITCH PKG. ONLY :\TERMINAL w» _/ -
EVEN TERMINAL oD TERMINAL
//|o.10[c
1
EREWAN
Al i A2 4 A Elbgm /VI/J‘I/VI
SEATING e PACKAGE OUTLINE
FLANE VIEW 32, 44, 48, 56L THIN QFN, 7x7x0.8mm
APPROVAL DOCUMENT CONTROL NO. REV. 1
-DRAWING NOT TO SCALE- 21-0144 E A
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10w |, 11Msps‘ EEEN
rFaszza> kx> K

NYT—2 (RE)

(CDOT—=F 2= MIIBHENTND/\Y T — K. BFRIRBMESNTND EIEFRY EEA. BHD/ Y T— BRI,

japan.maxim-ic.com/packages = ZSBT I\, )
COMMON DINENSIONS EXPOSED PAD VARWATIONS
CUSTOM PKC. PKG DEPOPULATE 02 2 JEDEC | DOWN
_ ’ 40220 | BONDS
(rea77-1) CODES  |LEADS wiN. | Now. | wax. | win. [ nom. [ max. | rev. e [atowen
PKE 3074 “L 48L 767 48L 767 S6L 7x7 T2 1 w55 1470 [ 285 405 | 470 485 | — | ves
svwmoL | N, | Now. | max. | i, Tnow. wax. | v, Tow. T wax. | W Tow. x| . Tnow Juax. | [raz77=3 1= 455470 | 485 | 4551 4.70] 45 | - Mo
A | 07| 075|080 [0.70 [0.75 | 0.80 |0.70 | 075 |0.80 | 0.70 |0.75 |0.80 |a.70 |075 (080 | [taarr-2 |- 455470 4.85 [ 4.55| 4.70] 4.85 [wkwo-1] ves
Al 0 [002]005) 0 [002{005)| 0 [002]005]| 0 [002 D05 @ - loos | |T4477-3 |- 455 [4.70 [ 4.80 | 4.55 | 4.70] 4.85 |WKKD-1| YES
A2 0.20 REF. 0.20 REF. 020 REF. 0.20 REF. 0.20 REF. THE77-19[13,24,3748 | 4201 430 | 4.40 | 4.20) 430/ 440 ) - No
b |025]0.50 | 035 [0.20 [0.25 | 0.3 |0.20 | 025 [0.30 020 [0.25 |0.50 | 015 |0.20 (029 [ |T4877-3 |- 4951510]5.2514.95] 5101525 | - Yes
D |690]7.00710]6.90]7.00]7.10] 680 [7.00 [7.10 [6.80 [7.00 [7.10 680 [7.00 [7.10| [T4877-4 |- 545(5.60563 545/ 5601563| - | YES
E_|690]7.00]7.10[690 7.0 [7.10 [690 | 7.00 |7.10 [ 650 [7.00 [ 7.10 | 690 |7.00 | 7.10 | [T4877=5 |- 24012501260 |2.40) 2501260 | - No
a 0.65 BSC. 0.50 BSC 0.50 BSC. 0.50 BSC. 0.40 BSC. Iz;;'; - 545|560 5.63 | 545[ 5601563 - | NO
 Toml <1 - Toml =1 —Tom! =1 = Teml - 1 = oz loss | one -7 |- 495(5.10]5.25[495[ 5.10[525| - | vis
56771 |- 520530540 |520| 530540 - | vis
L |o45[ 055 065|045 [0s5]065]030]0.40] 050 | 0.45 |05 | 0.65 | 0.40 | 050 [ 060
u | -1 -1-1-1-1-1-1-1-1-1-1-1]o3]o40 050
N 32 “ 8 44 56 *% NQTE: T4877—1 IS A CUSTOM 48L PKG. WITH 4 LEADS DEPOPULATED.
TOTAL NUMBER OF LEADS ARE 44.
ND a 1 12 10 1
NE 8 1 12 12 1

NOTES:

DINENSIONING &
ALL DIMENSIONS

[N D> Por -

P ©

12,

N

TOLERANCING CONFORM TO ASME Y14.5M—1994.
ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
N IS THE TOTAL NUMBER OF TERMINALS.

THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERNG 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 EMTHER A MOLD OR MARKED FEATURE.

DIMENSIDN RNIA)H(:)UES TO MEI'ALLIZED TERMINAL AND IS MEASURED BETWEEN

ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
DRAWING CONFORMS TO JEDEC MO220 EXCEFT THE EXPOSED PAD DIMENSIONS OF
14877-1/-3/-4/-5/—6 & T5677-1.
WARPAGE SHALL NOT EXCEED 0.10 mm.
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY
NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY

-DRAWING NOT TO S8CALE-

mm FROM TERM|

IDRALLAS 41 AXI/VI

TME PACKAGE OUTLINE
32, 44, 48, 56L THIN QFN, 7x7x0.8mm
APPROVAL 'DOCUMENT CONTROL NO. TEV.

21-0144 E

<FIN I HRASH

SHRFINTEBUANOEBOERICONT—IERZENINRE T, BRFFS AV IAZHESNTHEEA,

VEIVLARRRIIVF LB

7169 -005 1 RREHERAERFRA3-30-16 (KU /1E)
TEL. (03)3232-6141 FAX. (03)3232-6149

VEUALIHEFEE<ERRVUAREZZET DENEZBRLE T,
Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600 37
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