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ABSOLUTE MAXIMUM RATINGS

VDD to GND, OVDD to OGND .........ccocoeiiiie, -0.3Vto +3.6V
GND 10 OGND .....oooiiiiiiiiii -0.3Vto +0.3V
IAP, IAN, QAP, QAN, IDP, IDN, QDP,

QDN, DAC1, DAC2, DAC3to GND.........c..coc.e.. -0.3Vto VDD
ADC1, ADC2t0 GND......oooviiiiiiiie, -0.3Vto (VDD + 0.3V)
REFP, REFN, REFIN, COMto GND ........... -0.3V to (VDD + 0.3V)

D0-D9, DOUT, T/R, SHDN, SCLK, DIN, CS,

CLKto OGND ....ooviiviiiiiiiicc -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
Thermal Resistance OJA .ooooovvvviiiiiiceeee e
Operating Temperature Range
Junction Temperature ..o
Storage Temperature Range ............ccccccooeveene.
Lead Temperature (soldering, 10S) ........cccocevviiviiiiinnn. +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.

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 T = +25°C.) (Note 1)

PARAMETER

| symeoL |

CONDITIONS

| MmN

TYP

MAX | UNITS

POWER REQUIREMENTS

Analog Supply Voltage

VDD

2.7

3.0

3.3 \

Output Supply Voltage

OVpp

1.8

VDD V

Vpp Supply Current

Ext1-Tx, Ext3-Tx, and SPI2-Tx states;
transmit DAC operating mode (Tx):

fcLk = 5.12MHz, fout = 620kHz on both
channels; aux-DACs ON and at midscale,
aux-ADC ON

10.3

Ext2-Tx, Ext4-Tx, and SPI4-Tx states;
transmit DAC operating mode (Tx):

fcLk = 5.12MHz, fouT = 620kHz on both
channels; aux-DACs ON and at midscale,
aux-ADC ON

12.6

Ext1-Rx, Ext4-Rx, and SPI3-Rx states;
receive ADC operating mode (Rx):

fcLk = 5.12MHz, finy = 1.87MHz on both
channels; aux-DACs ON and at midscale,
aux-ADC ON

12.3

mA

Ext2-Rx, Ext3-Rx, and SPI1-Rx states;
receive ADC operating mode (Rx):

fcLk = 5.12MHz, fiNy = 1.87MHz on both
channels; aux-DACs ON and at midscale,
aux-ADC ON

6.6

Ext2-Tx, Ext4-Tx, and SPI4-Tx states;
transmit DAC operating mode (Tx):

fcLk = 11MHz, fouT = 620kHz on both
channels, aux-DACs ON and at midscale,
aux-ADC ON
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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, 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

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
VpD 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,
fiN = 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, SPI14-Tx states; transmit DAC
OVDD Supply Current operating mode (Tx): foLk = 11MHz, fouT 110
= 620kHz on both channels; aux-DACs
ON and at midscale, aux-ADC ON

Standby mode: CLK = 0 or OVpp; aux- WA

DACs ON and at midscale, aux-ADC ON

Idle mode: fcLk = 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, CREFp = CREFN =
Ccom = 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
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 \
Input Common-Mode Voltage
Range Vewm VbD /2 %
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, fcik = 11MHz 54.9
) ) fiN = 1.875MHz, fcLk = 11MHz 63.5 77.4
Spurious-Free Dynamic Range SFDR dBc
fIN = 3.6MHz, fcLk = 11MHz 78.3
: o . fiIN = 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 |4, = MHz, -70BFS a4 dBe
o ) fiN = 1.875MHz, fcLk = 11MHz -75.6 -63
Total Harmonic Distortion THD dB
fiN = 3.56MHz, fcLk = 11MHz -76.3
Aperture Delay 3.5 ns
Overdrive Recovery Time 1.5x full-scale input 2 ns
4 MAXIM
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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 = 0.33uF, unless otherwise noted. C|_ < 5pF on all aux-DAC outputs. Typical values are at T = +25°C.) (Note 1)

PARAMETER | symsoL | CONDITIONS | miN TYP  maAX | uNITS
Rx ADC INTERCHANNEL CHARACTERISTICS
L fiNx Y = 1.875MHz at -0.5dBFS, finx Y = )
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 12MHz 55 62.5 dBc
2MHz 21.5
4AMHz 49
. Spot relative to
Baseband Attenuation 100kHz 5MHz 58 dB
10MHz 0
20MHz 90
DAC Conversion Rate foLK (Note 3) 11 MHz
, ) fouTt = 620kHz, foLk = 5.12MHz,
In-Band Noise Density ND offset = 500KH -120.6 dBc/Hz
Third-Order Intermodulation IM3 | f1 = 620kHz, 2 = 640kHz 82 dBc
Distortion
Glitch Impulse 10 pVes
Spurious-Free Dynamic Range to
) 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

MAXIMN 5
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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 Ta = +25°C.) (Note 1)

PARAMETER | symsoL | 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, foLk = 11MHz +0.04 Degrees
Outputs
Differential Output Impedance 800 Q
Tx PATH ANALOG OUTPUT
Bit E7 = 0 (default) +410
Full-Scale Output Voltage (Table 8) VEs - mV
BitE7 =1 +500
Bits CM1 = 0, CMO = 0 (default) 1.27 1.4 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 Y
AD1 =1 VDD
Oto
Analog Input Range VREF \
Analog Input Impedance At DC 500 kQ
Input-Leakage Current Measured at unselected input from 0O 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

6 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, CREFp = CREFN =
Ccom = 0.33uF, unless otherwise noted. C|. < 5pF on all aux-DAC outputs. Typical values are at Ta = +25°C.) (Note 1)

R By

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 fggg?ﬁgﬁ:gonmmc overcodes 10010 | 145 L065 +12 | LSB
Gain Error GE RL > 200kQ 7 %FS
Zero-Code Error ZE +0.6 %FS
Output-Voltage Low VoL RL > 200k€2 0.1 \Y
Output-Voltage High VOH 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 ys
Glitch Impulse From O to FS transition 24 nVes
Rx ADC-Tx DAC TIMING CHARACTERISTICS

\(;Ia_lrfd&se to Channel-I Output Data . Figure 3 (Note 2) 53 70 85 ns
g:;iﬂ:iéo Channel-Q Output tboq | Figure 3 (Note 2) 6.8 9.1 11.3 ns
IT-iEn)quC DATA to CLK Fall Setup bS] Figure 6 (Note 2) 10 ns
(T]i-nl?eAC DATA to CLK Rise Setup . Figure 6 (Note 2) 10 ns
CLK Fall to I-DAC Data Hold Time tDHI Figure 6 (Note 2) 0 ns
%Ir_nKeRse to Q-DAC Data Hold bHQ Figure 6 (Note 2) 0 ns
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)

o -
DIN to SCLK Setup Time tps 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 tcsp Bit ADO set 200 ns
MAXIW 7
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ELECTRICAL CHARACTERISTICS (continued)

(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 = 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),
Conversion Time) {CONV fouk = 11MHz, 4.36 HS
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 7.5
Standby Wake-Up Time tWAKE,ST1 us
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 SPI4-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 Vv
Negative Reference VREFN - Vcom -0.256 Y
Common-Mode Output Voltage Vcom V_DOD1/52 Vpp/2 \iDOD 1/52 vV

Maximum REFP/REFN/COM

| 2 mA
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, 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
Maximum REFP/REFN/COM
Sink Current ISINK 2 mA
Differential Reference Output VREF VREFP - VREFN +0.460 +0.512 +0.548 \
ggﬁ%ecriwgstl Reference Temperature REFTC 418 ppm/°C
BUFFERED EXTERNAL REFERENCE (external VRerFIN = 1.024V applied; VREFP, VREFN, Vcom levels are generated internally)
Reference Input Voltage VREFIN 1.024 V
Differential Reference Output VDIFF VREFP - VREFN 0.512 V
Common-Mode Output Voltage Vcom Vpp /2 V
Maximum REFP/REFN/COM ISOURCE - mA
Source Current
g/:;afrg:?e?tEFP/REFN/COM lSINK 5 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 OVpD V
Input Low Threshold VINL 0.3 x OVpp V
Input Leakage DIIN %DD’\?’:COLSN%C;K@%'\;’ CS. TR, -1 +1 PA
Input Capacitance DCIN 5 pF
DIGITAL OUTPUTS (D0-D9, DOUT)
Output-Voltage Low VoL IsINK = 200pA 0.2 x OVpp \Y
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:

Note 4:

Note 5:

Note 6:

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 tconv (max) = (12 x 1 x 128) / 1.56MHz = 1024ps.

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.

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.

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.

MAXIMN 9
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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 = 0dBFS, differential Rx ADC input, differential Tx DAC output, CRerp
CrerN = Ccom = 0.33uF, Ta = +25°C, unless otherwise noted.)
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Rx ADC SIGNAL-TO-NOISE RATIO
vs. ANALOG INPUT FREQUENCY
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MAX19708 toc03
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=AU B i
AT (E41% (4£)
(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, CRerp =
CRrerN = Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)

Rx ADC SIGNAL-TO-NOISE AND DISTORTION Rx ADC SPURIOUS-FREE DYNAMIC RANGE Rx ADC SIGNAL-TO-NOISE RATIO
RATIO vs. ANALOG INPUT AMPLITUDE vs. ANALOG INPUT AMPLITUDE vs. SAMPLING RATE
60 - 80 - 56.0 — N
fin = 1.875MHz g fin = 1.875MHz / g fin = 1.875MHz é
g 7 A g
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50 70 - _d-=d. }
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, 55.0 ey ] <]
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35 55 /
/ --- T‘ 540
30 A 50 f
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25 5 535
20 40 53.0
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Rx ADC SIGNAL-TO-NOISE AND DISTORTION Rx ADC SPURIOUS-FREE DYNAMIC Rx ADC SIGNAL-TO-NOISE RATIO
RATIO vs. SAMPLING RATE RANGE vs. SAMPLING RATE vs. CLOCK DUTY CYCLE
57.0 o 80 . 57.0 .
fiy = 1.875MHz % fi = 1.875MHz \ 3 fin = 1.875MHz &
56.5 g A | AE 6.5 g
. Y P s
56.0 oA 2 —~ L/ = ' oA -
555 | 76 AN~ 555 |
. \ _ / N .
..-*...--.. e N, \C’/\ *
@ 55.0 z= B R BN NN TN . %50 P~ iy
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SAMPLING RATE (MHz) SAMPLING RATE (MHz) CLOCK DUTY CYCLE (%)
Rx ADC SIGNAL-TO-NOISE AND DISTORTION Rx ADC SPURIOUS-FREE DYNAMIC RANGE Rx ADC OFFSET ERROR
RATIO vs. CLOCK DUTY CYCLE vs. CLOCK DUTY CYCLE vs. TEMPERATURE
57.0 . 80 - 1.00 .
o R E g 7g | n=1875MHz I g 2
: g N 5 0.75 5
56.0 g 76 fmed 7 f\ - | g
s a y T I N 050
=550 R _& — gn A \ 0% p——
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AR TIFHFIE (4E)

(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, CRerp =
CReFN = Ccom = 0.33uF, 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
200 E ;; fout = 617kHz I‘D ¥ 780 g
175 g E 5
g | g 755 Z
150 [Ij ’__? ;5‘ N\ X V.ol D ',:l
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Tx PATH SPURIOUS-FREE DYNAMIC
RANGE vs. OUTPUT AMPLITUDE Tx PATH CHANNEL-ID SPECTRAL PLOT Tx PATH CHANNEL-QD SPECTRAL PLOT
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70 - 20 z 20 g
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0 fip = 800kHz, F 0 f1:560kHz,l§ 0 f1:560k|-|z,l§
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BT EFFIE (45)

(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 =
CRerN = Ccom = 0.33uF, Ta = +25°C, unless otherwise noted.)
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AUX-ADC INTEGRAL NONLINEARITY

BT EHFHE (%)
(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, CRgrFp =
CrerN = Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)

AUX-DAC OUTPUT VOLTAGE

AUX-ADC DIFFERENTIAL NONLINEARITY

vs. OUTPUT SOURCE CURRENT

2.0 5 08 8 30 %
1.0 04
AL S 2
g, WENLY EVIALTW
S 0 W I N 2o S 18 \
08 ! ¥ B E 10
10 04 ° \
05 i
-15
-2.0 -0.8 0
0 128 256 384 512 640 768 896 1024 0 128 256 384 512 640 768 896 1024 0.001 0.01 1 10 100
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AUX-DAC OUTPUT VOLTAGE
vs. OUTPUT SINK CURRENT AUX-DAC SETTLING TIME
30 s : —— =
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25 E i g
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< 20 -
¢ i
8 15 / 500mV/div Ir i
5 . |
5 10 / S - : -------------
05 / i
0 —
0001 001 0.1 1 10 100 500ns/div
OUTPUT SINK CURRENT (mA)
5| #ix BF
5| H) E4 IheE
1 REFP E A E L R, 033 HL K 3R i B GND, 1% F 28 b AT A ST REFP 5 | ] 47255 .
PRI Voo | HEDIRLUE. TR 2. 20F A0 LuF L 4% Vpp 3 85 GND.
3 IAP B IA R A, Pum TAESXUF, BG5S E R IAP.
4 IAN THIETA AR A, Hm TAETR T, #E#IANZECOM.
5,7,12, 32, 42 GND B, R TA GND 5| I 2 1
6 CLK BEFLIN B, U ADC 1 % 35 DAC YIS 4l 15 5
9 QAN I QA R ARSI A . Bl T/EHF AT, #E#H:QANZECOM.
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5B R (4
51 E4 Ih#E
10 QAP JHIEQARIARBL A . B TAE U, KF 5 0% 2 QAP.
13-18, 21-24 DO-D9 ﬁzﬁ/o; FADCHER AR Wi 5 KX DACKE Tx A A . D9 N = A R (MSB), DO Mk
KA R (LSB).
19 OGND i UK B
20 OVpb WKL R . BEYSE I +1.8V E Vpp. A2.2pF R0 IpFE AR, #0Vpp32H 2 OGND.
25 SHDN fRHCFA RO A . AR P MAX 19708 i A Wik 4.
26 DOUT i Bh ADC B F 4
27 TR R I SRR A . T/ROVIZ AR FL T ARt s 38 A i H P O R R A
28 DIN 3BT DS A . B SCLK EFHT 8 .
29 SCLK 3L AT I Bl A
30 CS JREBATIED F kA . AR R A TR
34 ADC2 %l By ADC RS S6T A
35 ADC1 4B ADC AL i A
36 DAC3 B DAC3 B4 5 1
37 DAC2 8 B DAC2 B 481 i 1
38 DAC1 HPIDACL B4 ! (AFC DAC, 7E RHLHIE, Vour = L1V)
40, 41 IDN, IDP | Txiliifi [D 243 F i
44, 45 QDN, QDP | Tx:ii i QD Z= 47 FL [ fi tH
46 REFIN TR . R NFRIEEE £ V.
47 COM FEEEVO. R A 0.33pFH 235 H COM ZGND.
48 REFN FILIMEDO. Rx ADCHAHETEE A =(VRerp - VRepn). 0. IpFHLZR 3% % REFN 2 GND.
— EP MBS, MERSENTEREEGOND. EHEPEGNDZ.

LA R
MAX19708 £ A T TD-SCDMA H& 7 I8 i1k 28 19 X% 10437 Rx
ADC I 1007 Tx DAC, FE 11Msps #% #e 3 #% F B A # A%
IHAE RN B S ERE . Rx ADCHCHU A K f5 h 4 2
GyeER, AT 1.024Vp pili B FRME S . Tx DACH SNt
KR £410mV 3 £500mV il B £ E0ES, HWHEERE
FERTIE, FH AT VQ I I .

MAX19708 £ /% T 3 8% 12 fi 8 B DAC (aux-DAC)FI 1017
333ksps Hi B ADC (aux-ADC), 5 / 4: 15 A 2 52 Has. #
BIDAC T & # AGC. VGAFIAFCHJEi% &, #7itE

MAXIMN

Hlps. HBTADC HABHE T, BRIRAEIERN RS
FF4H; B as B T i sl SR TE
MAX19708 A 3£k s AT 0, JHF ¥ H) TA/E A A e I8
. BT O A SPI™MHIMICROWIRE™. MAX19708
ALE G AT O L. AL Bl RI% (Tx) FlHE
I Rx) #5, Fae i B DAC A4 Bh ADC g .

Rx ADCHITx DACHEZHF1/0, MM/ THFO%k,
HE0M 78 FELg. 10 TERE TIEE+1.8VE
+3.3VHLE.

SPLZ Motorola, Inc. 9 Fits .
MICROWIRE /2 National Semiconductor Corp. ] &5 .
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X F& 101 Rx ADC
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B . UK 225 0 R B B2 A S B X AR AT — I
KA. ALAE B AN TR P, G TA RO AE Sy S AN
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TWH A £VRer, B AJEE N Vpp /2 (£0.2V). VRgri
Vrerp M VRENZ 25 . VRGO i B — 15 .
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& 102 Rx ADCHi AREEFIRR: (T/H) KK . P ADC
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1. Rx ADCHith 4wf3 5% N\ RIS M X 5
D T hee 1 | DIFFERENTIALINPUT (LSB) | OFFSET BINARY (D0-D9) | OUTPUT DECIMAL CODE
VREF x 512/512 511 (+Full Scale - 1 LSB) 111111 1111 1023
VREF x 511/512 510 (+Full Scale - 2 LSB) 111111 1110 1022
VREF x 1/512 +1 10 0000 0001 513
VREF X 0/512 0 (Bipolar Zero) 10 0000 0000 512
“VRer x 1/512 1 01 1111 1111 511
~VREF X 511/512 511 (-Full Scale +1 LSB) 00 0000 0001 1
“VREF x 512/512 512 (-Full Scale) 00 0000 0000 0
Rx ADC Z i FEXK
- SR Bh. IR SR R X R
A BT Ve = Yeep - Vi (CHI) A@iiEQ (CHQ) FEmf 455 (CLK) EFHITRAE, 4
T F o Ve Ve 7 R A EIDO-DY. CHI%H #E CLK EFHF Rl , CHQ
it BEECLK F RSB . G5 U IERTE) , CHIE
111111101 T g SANE B T, CHQ R 5.5 st Jl 441

OFFSET BINARY OUTPUT CODE (LSB)

100000 0001 + | ‘

1000000000 ---------------- R X(com)
ot 111111 4 ,—I—FJ !

000000 0011 4 !
000000 0010 !
00 0000 0001 -} |
000000 0000 4— - - - == - - - - - - |

INPUT VOLTAGE (LSB)

(COm)

&)

N

Rx ADC45 0%t

MAXIMN

HFHN/5H#HE (DO-DY)
MAX19708 FE U B, DO-D9 & Rx ADC (1) %% 712 45
fi . ZEZL S Tx DACH I F B | AL E, TIEEF
WTH . MAX197087E R iE# T, DO-D9J&Tx DAC
HrZiEmA . ZHEAPREOVpp I ETE 1.8V 2R Vpp.
v g o mEe —#EHIR (R1). MAARERATEE/NG
B DO-DI A 74% (< 15pF), DUBE B K i3
M AMAXI9708 B4 ER S, SR T, BFHh
HEWBMREEREmbE S AMALENZE. FRT
MAX19708 19 074 H i 52 B8 100QHLFH, A B T2 ADC
MIdERE . o6 T 8w i i 1009 &5 B¢ LB 3K sh 507 2%
WY S 2 % MAX19708EVKIT J5 3 &
FESHDN. IDLEMISTBY KA R, 5IHIDO-D9 H P #B L Hi,
B 1F R S B B E A . AR % A L 38 i DO-D9
10, AMNFRENARFE=8E FHh 20V, NN TH £,
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5.5 CLOCK-CYCLE LATENCY (CHQ)

A

5 CLOCK-CYCLE LATENCY (CHI)

\

A

‘4— teLk —>‘

P—tCL—»H—tCH —»‘

]

R
tDOO—»‘

tpol —>‘

\

]

I

' 6 0 3 6 €3 £ €3 £ 8 O O3 &

&3. Rx ADC ZZ: /74

R2 xBEHHEESWAREGXR

(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
VREFDAC , 1023
Vea |=BEFDAC  “~ev
(Ves) TR 111111 1111 1023
VRerDAC , 1021
Vea | ~BEFDAC V2
(Ves) T T 111111 1110 1022
(Ves)JREFDAC , S 10 0000 0001 513
1024 1023
VREFDAC 1
Veg)~REFDAC  _* 1 12
(Ves) o %7003 0 0000 0000 5
(VFS)—‘VREFDAC . 01 1111 1111 511
1024 1023
(Vieg) YREEDAC , 1021 00 0000 0001 1
1024 1023
-VRerpac _ 1023
Veo | 2REFDAC Yoo
(Ves) =552~ * Too3 00 0000 0000 0

2% 101 Tx DACFIRL iXiB1E
L 107 Bk 40 8% (Tx DAC) A TAETE &3k 1 IMHz i it
R Tx DACEUFHi A D0-D9, & 100754 .
L L P 2 7EIDN. IDPAHIQDN. QDPEI M4t | Tx @
R ERRHEE. SWEERE T, THREELE
WE A . B Tx b AR E A T — MK JE
P A%, AT R TD-SCDMA A7 1% 4 AR B3R .

18

EfIMAGE = 4.32MHz. fOUT = 800kHZﬂ:‘HfCLK = 5.12MHz
it TD-SCDMA JE i# % (19 #K 1 451 % 24 1.32MHz, 545 41 il
> 55dB. 1EZ K AU AR AR R .
TD-SCDMA JEW: £ 2 5 A R iU K #% . UK 244 i (IDN.
IDP%HQDN\ QDP) i B 75 — A~ 7T I8 19 B L A O B PR
. W T B A PR BT = TOk QI 22 20 A2 . X RE
Tm%RFEy:J: S A 5 MAX 19708 22 [A] i B4 11 .
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OCCUPIED
CHANNEL

AMPLITUDE

0dB
-3dB —

-150B —

-49.308 —|
-550B (min) —|

-57.1dB —

TD-SCDMA
FILTER RESPONSE

DAC sin(x)/x
RESPONSE

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

[T | FREQ (MH2)
CHANA?'EBLEDGE 1%7 &'f\ég ?cli NOT TO SCALE
[E4. TD-SCDMA I #5515 i i
ZHRF AT 0.9V 2 1L4VAY LB B . MAX19708 SLEITHEOFTEE

T A B 7E RAIE A Tx DAC 58 3 3 A6 Bl Y [ B
A RS HTBE B, TR A T (i B
T AN FILBE A K, Tx DACZE 4 B4 A RE
T b, 24 T Tl E i R R A 2 A 2
B0 SC . R LFI T BRI R R . S B
/RN Tx DACH i i L % .

SRR R AR B AT ZRAE A0 +410mV BF £500mV i & FL 6
B, BN T/QIEIE HA ML Y DC R HE . X PRI AE
Yoi@id SPI#E M & . DCAR AR HME H T 004k Tx 15 518 2%
[ AR P (2 IR 8K 10).

Tx DACH1%
P 6 S Aot b s i A BB FOASE 00 4 HE 2 IA) A X B 36 &R . 13
i (ID) BIBTERT 455 TR ST, QA (QD) Ert
B85 5 EFHEBE . TRIQ % H [RIB 7E T — NI B 5 5
TR

MAXIMN

3L AT O HIMAX 19708 T B 2 H1 = 4> 12 % B
DAC K 100 B BIADC. EHLEF, #% & MAX19708, f#H T
PERERTEOR MBS T . R FH 3Lk R 474 10 10 RS 19 S 18
2. FEPL. Rx. Tx. HiBYDAC#: i =l i By ADC e fe .
— A 16 B A AE A TR, R33N . 1% 1610
FH A3-AOF I D11 —DORHR AL . $CHR F A e
& MSB (D11) 7EHT, HJG4ELSB (AQ). F4. FSHIFEGH
H T MAX19708 (1 TAE#E R FISPIAr 4. B AT4#: O FEAT A
BN R L.

SPIEFF#S 1t
WNEE3FTN, A E F A A AL AS-AO B R H 1Y T
fEREK . T A3-A0fZ, #FEENABLE-16. Aux-DACI.
Aux-DAC2. Aux-DAC3. IOFFSET. QOFFSET. Aux-ADC.
ENABLE-8 fICOMSEL 83X HH #1716 . ENABLE-162 %k
IWTAEBA . R FRE . SIRFIFILIRES, DK
FAST. SLOW. RxAITx [0 A U146 . F42MAX19708
MIRLYR A FEAESC . RS T8 T/R 51 I4E HI #hEB Tx-Rx
PR 32 64 {1t SPI4A il Tx-Rx ¥ i B =L, .
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MAX19708

101, 11Msps. BITIIFE

1R By

FULL SCALE =1.305V —

| e -
1 MAXIMV 1
1 MAX19708 :
1

| 1
1 TxDAC

| -cH FILTER

I 1
| 1
| 1
I 1
1 TxDAC

. Q-CH FILTER

| 1
1

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 —

ov

COMMON-MODE LEVEL

SELECTCM1=1,CM0=0
Veom=1.10V
VDIFF = =410mV

/&5, Tx DACZFIDN. IDPFIQDN. QDP 25454 Hi (AL 1 B )i HL [

CLK
——»| D50 |- —»| IDHO |-
D0-D9 QAN-2 ILN-1 >< Q:N-1 I'N Q:N >< [N+1 ><
tosi <+ ™ ow [
o e X
QD >< N-2 >< N-1 >< N

F6. Tx DAC R /FE

20
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101, 11Msps. BILIIFE

R By

*E9 (77 S (VB AN ] ] -

MAXIMN

= 3. MAX19708 &R =5
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-16 | E11=0 1 B10=0 1 gt | 7 | E6 | E5 | E4 | E3 | E2 | E1 | EO | O] 0] O 0
Reserved | Reserved
Aux-DAC1 1D11 1D10 | 1D9 | 1D8 | 1D7 | 1D6 | 1D5 | 1D4 | 1D3 | 1D2 | 1D1 | 1DO| O | 0 | © 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| 0 | O | 1 1
IOFFSET — — — | — | = | —]105]|104|103|102|101|100| 0| 1|0 0
QOFFSET — — — — — — | Q05| Q04| Q03| Q02 |Q01T Q00| O 1 0 1
COMSEL — — — - -] =] = =] =1 = |cvmt|cMo| 0| 1|1 0
Aux-ADC | AP11=01" ap1o | ADo | AD8 | AD7 | AD6 | ADS5 | AD4 | AD3 | AD2 | AD1 [ ADO | 0 | 1| 1 1
Reserved
ENABLE-8 — — -l - == =] —|EB|E2|E1|EO|1]|]0]|O 0
— = REHH.
x4 BREEEER
ADDRESS DATA BITS TR FUNCTION
MODE (POWER DESCRIPTION COMMENT
A3 |A2|A1|AO0|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 Overrides 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 =LlastState | on by power.
Aux-ADC = OFF Overrides T/R pin
CLK = OFF pin.
REF = ON
X = k.

21
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101, 11Msps. BITIIFE
B HE i

xR5. FIAT/RSIBISMERZ4I TX-Rx (T/R = 0 = Rx#&3, T/R = 1 = Tx#&xX)

MAX19708

ADDRESS DATA BITS TR FUNCTION
STATE | Rx TO Tx-Tx TO Rx DESCRIPTION COMMENT
A3|A2|A1|A0|E3|E2|E1|E0]| PIN27 SWITCHING SPEED
Si I\A/Ié)cciei ON Moderate Power: B
0 Ext1-Rx B Fast Rx to Tx when T/R
TXDAC = ON transitions O 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:;ﬁg;g g Towren TR
Rx Bus = Enable '
0100 SLOW-FAST
;; l\:gcée:_ ON Moderate Power:
0000 1 Ext2-Tx Tx DAC = ON Jl;zitslé ;os F:xt(\;vgen T/R
(16-Bit Mode) Tx Bus = Enable ’
or
1000 Rx Mode:
) B Low Power:
(8-Bit Mode) 0 | Ext3-Rx Rx ADC = 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 FxADGC = OFF Slow Tx to Rx when T/R
TxDAC = ON transitions 1 to 0
Tx Bus = Enable '
Si I\A/Isge:_ ON Moderate Power:
0 Ext4-Rx B Fast Rx to Tx when T/R
TXDAC = ON transitions O to 1
Rx Bus = Enable '
0110 FAST-FAST
;); I\A/Igdce:_ ON Moderate Power:
1 Ext4-Tx - Fast Tx to Rx when T/R
Tx DAC = ON "
transitions 1 to 0.
Tx Bus = Enable

Aux-DACI. aux-DAC2Flaux-DAC3# X DACL. DAC2FI
DAC3Hi B DACIHIEHTIERE, F+ N E A DACHFRE A K
. _DI11—_DOREFAN B DACH 4 A B, 7@t SPI
gife. MAX19708iB8 M & WAL /745, 43 BIX Tx il s
M. QiliE #AT R IAKHE (2 W3£10). FIHCOMSEL 4%

FEENABLE-16 8, Hij B DAC H A J 37 ) 2 i (i E4 |
ESHIB6, Txiflil i &2 4 i E7i &, B9 T Akl B
ADC. K74 THIBIDACHI M REMAD, K8 N 2L
e, ROGH THIBIADCH) M RESMAS . E11MEIOfR
W, WK ELLMELON% B LT

22 MAXI N




K 6. FIFASPIf&#=HI Tx-Rx

101, 11Msps. BILIIFE
B Eii

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:
Rx ADC = ON ;
1011 X SPI1-Rx SLOW T DAG — OFF ggﬁg:qrtsapzthrough
Rx Bus = Enable '
Tx Mode: Low Power:
Rx ADC = OFF ;
0000 1100 X SPI2-Tx SLOW T DAG — ON g:;alwc g:n trgaF;xd through
(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 '
-F:X I\A/Igcée:_ ON Moderate Power:
1110 X | SPI4-Tx FAST X = Fast Tx to Rx through
TxDAC = ON SPI command
Tx Bus = Enabled '
X = F%.

xR7. HEHIDACERER (ENABLE-164E5()

8. TxBIEHEFRIEIF (ENABLE-161E )

E6 | E5 | E4 | Aux-DAC3 Aux-DAC2 Aux-DAC1
0 0 0 ON ON ON
0 0 1 ON ON OFF
0 1 0 ON OFF ON
0 1 1 ON OFF OFF
1 0 0 OFF ON ON
1 0 1 OFF ON OFF
1 1 0 OFF OFF ON
1 1 1 OFF OFF OFF

A9 CM1ATCMO A e i LB R (2 L% 11). I
aux-ADC # B 3 B ADC 4 RN RIE S % 1017,
333ksps #AIADC — 7). ENABLE-8# 2, FH b {ff B 1
K. W, FFPURES Z R E#, DLZFAST. SLOW.
Rx A Tx A2 2 [8] (14 b1 e .

MAXIMN

E7 Tx-PATH OUTPUT FULL SCALE
0 (Default) +410mV
1 +500mV

9. HHIADC#gER (ENABLE-164&5()

E9 SELECTION
0 (Default) Aux-ADC is Powered ON
1 Aux-ADC is Powered OFF

5 WA 30K G FATMAX 19708 Y Bl A BEDL L %, K Rx ADC
ot B =508, W RARMBFEIEIIFE. 2 Rx
ADCHir th i =252 TAERS, v th o B — iy i e
B . Tx DAC KW A e By, DUATAT i 9 Bl b =

23
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MAX19708

101, 11Msps. BITIIFE
B HE i

£10. BiE |. QKRIFIEFIAL (OFFSETE, QOFFSET#X)

BITS 105-100 WHEN IN IOFFSET MODE, BITS Q05-Q00 WHEN IN QOFFSET MODE OFFSET1LSB =

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

1 1 1 1 1 1 -31LSB

1 1 1 1 1 0 -30LSB

1 1 1 1 0 1 -29L.SB

1 0 0 0 1 0 -2LSB

] 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 30 LSB

0 1 1 1 1 1 31LSB

£ REIWEIE S K +410mVEf: 1 LSB = (820mVp.p / 1023) = 0.8016mV. &KX IE(F5 K +500mVisf: 1 LSB = (1Vpp /1023) =

0.9775mV.

F11. HiEi%EF (COMSELEX)

cm1 CMO0 | Tx PATH OUTPUT COMMON MODE (V)
0 0 1.40 (Default)
0 1 1.25
1 0 1.10
1 1 0.90

FR . IS A 5 e i T 75 B[R] L e T REFP. REFN Al
COM FQL 725 75 FRLBS (1] . Ay 08 2k o A A 2 o 114 &1 8 v
BT, MeREES R SR E Y g ARXBER82.2ps, #EA
Tx i 29ps.

WA, EUEME AR TE, HERaI6E
WAL 1L Rx ADCHar sl b =25 . WefEmf(a] 4 #EA
Rx# 9.6ps, #EATxHEA7.6ps. 24Rx ADCHith =75
WE AR, B i o b — W e s i

24

FRPLET, BETTAE, svfFHETiepigE . ARl
B e B () 0 A RxBE017.5ps, #F A Tx B
24ps . 2Rx ADCHi i N =8 BIARBORER, 8545
H R b U R Al

FAST/SLOW RxFaTx#zt
MAX19708 MY B A SMER Tx-Rx 5 ITh B, 32 AL SLOW
A FAST R SCBI R FITx Ml . ZEFAST Tx #30, Rx
ADCH# b, T ADCH#1EDO-D9 Mk i B b o =
A [FFE, TEFAST Rx#sUN, Kikilii#E (DACHHITx
JEPE 2 B, MDACKAEDO-DO MM A N=24.
HTAERBOLELT FHRRE, RONXRBCIREKRE,
A L Tx % Rx sl Rx £ Tx (g Yl 4t [A] fR 46 . FEFASTHE TR,
Rx 2 Tx F1Tx 2 Rx (140 i [B] 24 0.5ps . fHZ, BT Tx Al
RxWAZIR LA R, ZHT IO & . B X 2R A
THIB AL, Rx ADCZ k& Tx I E =75,
Tx DACHI A B AE R A R EE =75

MAXI N




SLOW #:F, Rx ADCHAETx BAIE M 5 [F A, Tx
DAC ISR &+ 75 Rx S E]) G W7, DAGRFRARZI#E. SLOW Tx
BT IIFE N 35.1mW 5 R T A DI #E°4 24mW, 1M
FASTHEE FHIZh#E N 41.1mW. {H2, SLOWHER T AR[F
RS 18] A B Bk A IS TE) 38 . SLOW B3 R, Rx 2 Tx
P IHE A Tas, Tx ERx A 8.1ps.

ShEBT/R ET#AZ 45 BT O
ENABLE-168; ENABLE- 8%“‘1’?%%9’]E31¢9&m%§1¢5’ﬂx Rx
B i AN T/R B A (B3 B HAR) #5, & 2 it SPI4r
4 (B3N E) 56, MAX19708¥jzwx§ﬁ%iB?"ﬂ%ﬂ
Tx-Rx#ix. 7EAMERIE G T, R TREA (511127)
FEHIR AN Tx B DI, X PP 3 BE B0 . MAX19708

101, 11Msps. BILIIFE
EHlE i

Al 3@t A Ak (RSN Tx-Rx#54l. #£ SHDN. IDLEE;STBY
T, TR¥IATTR. HBE3IEM, Hmad s kbR T
SHDN. IDLEE{STBY #iz, #&&E FMHRTx-Rx#:4l.

SPIAtFF
BATHFHE O34T 34k (CS. SCLK. DIN) #5ifE SPI/QSPI™/
MICROWIRE/DSP# 1. CS & & o148 178045 ik 2| DIN
i FIDOUT. CSHImAMLG , B fe# 17As 4k (SCLK)
B E RN AR FE SR 16 EdREEA B 1T
ARG, CSAmMAEYE. £F 45 FYmHT,
TERCSEHE NE T, 2 /DHEF0ns. SCLK £ #4541
[ AZS RAZS, WU, el RORERT. B2
3L EATHE O A VELRIN .

QSPLZMotorola, Inc. [ it

@ »

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
i SIMULTANEOUS 16-BIT WRITE INTO SPI (DIN)

A

'
'@

/7

I
'

SCLK

' tDH

tcony

MA

tDcs tCHz

J\/\ﬂ/\

DIN D11 1&B|
03 8 Bm

IS8
BT D10 "Bt BT R
N A (N o)

DOUT =TRI-STATED WHEN
AUX-ADC IS IDLE

DoutT

BIT ADO IS SET

D10 16 BIT LSB
AUX-ADC

ISBUSY T\ 3 MSB S8~ LS8 DT%Ll’T
\ | BITDY )ewe( BITDO BIT D0 s
\_Aux-aoc /\ipoun/ \@oun . (HED)/: TATED

.. DOUT = ACTIVE WHEN .7:

© DATAREADY ' CLEARED

7. & Oy

25
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MAX19708

101, 11Msps. BITIIFE
B Y Eig

B hERF
Bl 8 & XK B 7 . twakp iR HOCWT . 2SR ELFF AL
B, HE A Rx 8 Tx AR X 1) Me BN B] . tpnaBLE A& Rx FI T
P 2 (A A B4 R R BHIA] . twa ke Al tenaBLE 73 B2
Rx ADCik #4572 SINAD ¥8 45 1dB DA P4 19 7 57 Bsf 8] Fl Tx
DACE | 104N LSB 1% 22 15 Bl P AL . twake A1 tenABLE &
FE16 07 B 1745 4 B CS_ETHT 917 BIMAX19708 )5 (Gl it
SPI# ) 8 T/RZHEBRAS (SN Tx-Rx ¥ Hl) J5 #1704 .
FEFASTHEEET, TocHIRoc B 2K 1] B 468 g 4k &2 55 ) 49 0.5 s

BRI (CLK)

Rx ADCHITx DACH#: 5 CLK iy A . CLK#ii A T #2UH OVpp
WEK 1.8V E Vpp CMOS B HL . | T 28 1F 19 K Al 5
PP T AN RS B VAR BT RO R, Y R R

Hah EFHRTR BRI (< 2ns) A9ISBH. H TR B
&5 EIHE kA, EORZ ETHG RIS R AT REAR . AR AT
W2 9 I ) BB 22 B A Rx ADC [ SNR A #R, IR
AP7R:

SNR =20 x log| ——
2XTC><f|N><tAJ

Hor, INACERBAUE AR, 2 Bh i shit e .

I bR S T OCRAE R AR R OCBE . Al K I B AR
B A% R, 5 H R AN 5 5 & IH A
2. MAX19708 it gt A BT TBR A OVpp /2, 25t
50% +15% -

16-BIT SERIAL DATA INPUT

D0-D9

ADC DIGITAL QUTPUT.
SINAD SETTLES WITHIN 1dB

—

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

. DAC ANALOG OUTPUT.
ID/QD . D OUTPUT SETTLES TO 10 LSB ERROR

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

:
<—— tenpsLe, Tx EXTERNAL T/R CONTROL
:

_>I

1

_>:

1
R

Rx - > Tx .

—

1
TR
Tx->Rx

tensLE, Rx EXTERNAL T/R CONTROL

S

B8, BRI 7

26
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1273 Bh#2E /%I DAC

MAX19708 5 = # 12 B DAC (DAC1. DAC2. DAC3),
LAY Tps, TG AR (VGA) . B3
B H (AGC) A s R (AFC). HiBIDACH
HIERE 0.1V E2.56V. FHEEFEF, VCAFRAGC fi
(DAC2 FIDAC3) % . AFC DAC (DACI) - H 3] %
N1V, #EIDACH i SPLEL Bl ¥, {H7E SHDN
AT, WBDACTE &KW, WHmENE. FESTBY A
IDLE#E T, HiBhDACHE R E — KR, N
SHDN M, #HBIDACYRE b — R sy 5.

N AT 40 2% R B DAC B i 5 0128, DASR A I & 19 8 57 i
[ AR E . AR KA L SpF (& B35 2
HLZY), B (R b2k T 200kQ. AR 250 73k K T SpF,
M7 BRI — S 10k QR BH . 1 e B¢ H BEL A B T 3K
R B A (< 15pF), {H4s e H 7] .

101z, 333ksps#FBIADC

MAX19708 £ i T 333ksps. 10174 BI ADC (aux-ADC), #
Aol A2 M. EMBPADCE LTS, ¥
ADO & 74 J7 8h — Ul B ADC e . et 52 AU, ADOL

£12. $HBIADCE#

101, 11Msps. BILIIFE
B Eii

HhEE. BBk ADOEMHEEH TR (2N %
12) . ADIfi BRI BIADC RN BRI HE (2 3£ 13). AD2
FAD3N R EH BIADCHI I AT (3 WE14). AD4.
ADS FIAD6 {7 R L3 K& i — S TF 1R e e i 2 5 BUF- 391
AN FEEBCT BN, B R AR K (20
15) . B4 EADT. ADSFIADIMY (B W 16), WX &
Gt Epar s, R, K ADION B & (B HE1LD),
R 7E DOUT %t Hi i B ADC B % Hi B
HEIADCH A 4:1 5 A\ 21652 FR, AEAS I DU 3 S A U5
W\ AD3FIAD2 (B WFE14) . MAZKE A
#rH A (ADC1FIADC2) 7T DL 4MER (G 5 U8, #ldn:
MAX2208 55 45 I 2 46 M 88 5, MA X 6613 16 5 (£ Jgs . A4k
WA 2 %2 R # i A N ERE 2 Vpp MOVpp, FF 1
HLYE LR . NFBVpp IOV pp 2 £21 it 56 i A L BH 43 15 2%
SEHL, FEHE Vpp / 2F10Vpp / 29 IE 45 5. # B ADCHY
FEL 56 v T A PR 6 2.048 VA PR ELHE B/ Vpp (B L# 13)
W, RAtVppEMEEREE, BEOSLIE T2.048V I BFETE
L0 N FE P . i AR FR P S LS BB M Vi«

R14. $HBIADCHINIE

ADO SELECTION AD3 AD2 AUX-ADC INPUT SOURCE
0 Aux-ADC ldle (Default) 0 0 ADC1 (Default)
1 Aux-ADC Start-Convert 0 1 ADC2
1 0 Vbp/2
1 1 OVpp /2
®13. HWEIADCEHE
AD1 SELECTION
0 Internal 2.048V Reference (Default)
1 Internal Vpp Reference

MAXIMN
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MAX19708

101, 11Msps. BITIIFE
B Y Eig

RO R TR E 2 A (LA B TR ACREE . 101
AR — LR E LN, e LB T3 R 17
AT SN — YO CR AT AR - 8AE) . R
I B T B 12 (42 S EEE T E A
KT 10F), Fedmt bt Z24c0 2% A (CLK) /4. SPIA]
YRR o3 B 0t RGeS dE AT Y A AR (& B AD7. ADS
MADY; Z W3R 16), I A%HBIADCHE (L4 it 5. %fi By
ADC f 5 K 55 43 R N 333ksps . e K BB e it i % oy
4MHz (333ksps x 12/ 4k) . AR A4 MAX 19708 /) 5
GECLKAR (203 16), HEPRE 24 195045 Lb fil i o st
BER/NTF AMHz. %8 B ADC 19 5 % 48 it (] m i 2 R 548
tconv = (12 x Navg x Nppy) / forgs HH, Nayg hZ 5
BAR-F RN (2 H215). Npy ICLKA B (&1
16), forx WARGCLKMIE .

DOUT: Ml # 4bF =28 ¥4 B ADCJa sh#%# 1 (ADO)
B, DOUTAHRIFE AEHE T, $§/Raux-ADCI. Hik
JEIATE R (BAEBCFHTEN) 5, KRB T A,
HDOUTZE AR, f5nf i EdRCatss, nokshs)
DOUTH#%. 4 ADIOE N (ADIO = 1) i, aux-ADC#E A%k
P B, L CSE AR FREEEEDOUT AR .
B ADC %42 %% 1 DOUT (MSBYERT), 7& 5 1784 (SCLK)
0T B H%dE . CSE MR, DOUT#H A=, 4
ADI0EZ (AD10 = 0) B, Rag#E MDOUT KL aux-ADC
il (B0 17).

A X DINH#ATE#E, SDOUTIRZSTE X . M DIN ik A
(16045 2 ¥ B A BC B . A7 1k A DOUT 3 4t it 5
BN B A AR Ry, R DIN AL T & B SR 25 . 7T ) ik
NINH AL, WARGFEEMAEI111, FrLANEEHFF e A

RRENW.

28

% 15. HHEIADC #iE T4

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 = %

£ 16. #HEIADCHI# (CLK) 473028

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|lala|la|lOo|lOolOo|O

alalololw]lwlo|lo
- |O|=+|O|2+|O2|O

CLK Divided by 128

F17. #HEIADC iR H E

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




101, 11Msps. BILIIFE
B Eii

x18. BifEHER
VREFIN REFERENCE MODE
> 0.8V x VbD Internal Reference Mode. VREF is internally generated to be 0.512V. Bypass REFP, REFN, and COM each

with a 0.33pF capacitor.

1.024V +10%

REFIN to GND with a 0.1pF capacitor.

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

HERE
MAX19708 PN HBAE 55 114 1.024V 4 it 5 v W] 76 52 A H, Y 5 Bl
IR FE Y ] AR 5 RE . REFIN 7 A SR AL Fh 3L v =t
1 REFIN (Vrgpn) HHE 3 B 20 TAERE (3218).
TEN BRI T, ¥ REFINE# S Vpp. VReriH &6
FEAE ) 0.512V +4% R FEME. COM. REFPHIREEN4Y 5
B S, Veom = Vpp / 2+ Vrerp = Vpp / 2 + VRgr / 2.
VREpN = Vpp / 2 - VRgr / 2. 43 BIER H0.33pF L2 55
REFP. REFNFICOM. %FHO.IHF%%?%%REFINQGNDQ

XTI SN ER R HERE R, 7E REFINUG#21.024V £10%
FLH . tEAF, COM. REFPFIREEN M{KBHHH, Veom =
Vop / 2+ VRerp = Vpp / 2 + VRepN / 4+ VRepN = Vpp / 2
- VREFIN /4. ﬁ%'J%FHOBpF%’%?%E%REFP‘ REFN*H
COM. RH0.IpFHZA 558 REFINZ GND. IR T, Tx
I AR S AN AR LG . B, 2R Veppin
BEIN10% (K ME), Tx DACHE & FE4 AR K 10%,
iEF] +451mV.

Rz fitE S

RIBIEFETERACHES
RFAE SR (B19) M55 EZ0 G SHTRM T —Fh
WRAI O %, IR READCH:RE . KA E A0
fi3kiEZE COM, M A$EME—4Vpp / 209 DCH P & .
AU 1A TR, A B AR X R ol F s ) R, ]
AT EAS R fs . W, MAX19708 4 24 % A Al LIRSkt
BS54 (19 SFDR AN THD HERE , 45 1) 2 i A A1 15
. ZaEAT, HTRAGS (AP, IAN. QAP. QAN)
XEFR, EUCER S ERK, 5 8umSH L, BB Rx ADC
B A H T (S S EE R — 2. K102 MAX19708 Tx
DAC Z& 53 B30 i 4 e 48t oy B iy ) 19 RE A% s 25 FELIES

25Q
|AP
0.1uF 22pF
n—] €
L 4 L 4 COoM
‘ O.SSMF_LO.mF_T_
AvAVAY; * IAN
25Q 22pF
- I MAXIW
= MAX19708
25Q
AVAVAY -+ AP
0.1uF 22pF
w— €
H 0.33uF —— 0.1uF
% QAN
— 25Q 22pFI

9. Rx ADCRJHAE-F AL JE e ¥ 6 HY 4 3 22 22 S i A HK )

FIZEHA#HEEES
TETCIE M AR A8 RS R 00 T, wT DR Iz B R
20 5 MAX 19708 Rx ADC. Rx ADC % iz Bk #55K
B B ACHR& A1 22 7r DCHER-A 2 B & LT RN 12 B s
MAX4454 HIMAX4354 i R 2 B . sy . KNS
AR B, SRR AGSNTEE. BR2EBH
UK 28 B BB 1] DU Tx DAC 2240 Bt i 00, Aok
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MAX19708

101, 11Msps. BITIIFE

WA B iy

IDP Vout
MAXI “
MAX19708

IDN

QDP Vout

BJ10. Tx DACTEF-H 45 e s i £ 19 2500 22 L it g L1 9K 51

REFP

IAP

COM

IAN

MAXIVI
MAX19708

REFP

QAP

QAN

E11. Rx ADC #5595 50

30

AR . BT AEENTEERE, Tx DACES
B R BE A T B . Tx DACELRU % it T
XSl AL BT = TOKQIY Z 45 A S . IR FHE R,
AR AR e 2 Bt , AFERFEEAE
L4 i N\ R H S B A O S

TDD# =

MAX19708 £ %} TD-SCDMA I F #7404k . 24 FAST
A, MAX197083@ 3 /RS, FI7E0.5pns (JLRIH)
PSP Tx fIRx B 454 . Rx ADC fITx DACH 7. TAE,
Rx ADCAHITx DACEF L= 10 1708k . FIH3 %k
FATH: O SN T/R 5L R R b X (B Rx ADC) & Tx
B (i AETx DAC). Rx# T, Tx DACE w2t ik

Tx 8T, Rx ADCHMZ W=, DUHBART R A B 24
B, IR A LR, TDDM R T, fork =
1IMHz R, MAX19708 fE Rx =0 DI #E A 41.1mW 5 #E£ Tx
B DIRE R 42.3mW .

TD-SCDMA iz

P13 2 4170 () TD-SCDMA W FFL % . MAX19708 % 1+ HF

H#5MAX2507 FIMAX2392 S S a2 0, $2 A5 #

“REZE ¥ mimfoe 7% . MAX19708 1) £ I Th e A B

F H 5 MAX2392 FIMAX2507 3% # :

o M TXUEW A To R R . BRARSA, 4 TD-
SCDMA 7 i 54 23K

o AT Tx B AL A B, R A S E
FEAT IO, R R RE Tx DAC 2 3h 3G .

o ZMAH Tx i BRI, R 1/QIE i 5 il %k
GY SRR -

o TX-VQRVERHE, ToiFar Li#M=DACHETT R IA#ME,
RIA] 4 o 200 4R P g

o SIS s A% BY DAC Al F VGAFIAGCH I, w]
SEPREREE . RSB A Tx B 28 R Rx B4 25 #2761
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101, 11Msps. BILIIFE
B Eii

AN
MAXI
MAX19708
COM
AP
Ma o
R10 R11
600Q 6000
[ 12. Rx ADC H A& 259K 50
10-BIT ADC
MAXIW Rx-l ——
MAX2392 Rx R
ZIF RECEIVER ENCODE
Rx-Q ——
AGC D9
_____ 10-BIT DAC 0o
MAXIVI i ! T
MAX2507 . '
1 : TX CLK
DIRECT (FILTER SOURCE DIGITAL
MODULATOR : ' Tx-Q — BASEBAND
PADETECT  VGA i ' ASIC
""" L | SCLK
12-BIT DAC SYSTEM
I: " CONTROL DIN
TCX0 CLK DIST T3S
SPIREG —
DAC2 SHDN
DAC3 MAXIMN - REFIN
MAX19708 1004V REFP
Vop 0Vpp !
P BUFFER REFN
¢ o COM
TEMPERATURE MEASURE ;\ ADC I pout
AIMUX 40817, 333ksps

] 13. TD-SCDMA L7 i ] . %
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MAX19708

101, 11Msps. BITIIFE
B Y Eig

Bt Zik5mik
MAX19708 75 % vy 18 HL B A A 2o B R, FLE A A 2kl LS
ZMAX19708 PEAS M BCHE 958 . T 5% 1 W 2% I R AT e
%%, SR EERERNE—Z, NiZit
AR MEE 1 DL/ AE L. O PR A 52.2pF
IR, # Vpp2EEIGND. FHO.1pFH &2 52.2pF
AR, B OVppss#EIOGND. 433 FH0.33pF M %
ZA ¥ REFP. REFN5COM 35 %I GND. FHO.1pF B 25K
REFIN 2% #% | GND .

ELAG ST 0 b T TS5 R T T 22 2 AR AT R AR A A
S, Bl (GND) S%0#4 it (OGND) % A
SEI LS TE S A R 0 W B E AR N . T
MAX19708 35 1] {1 # 55 47 4% 2 GNDF-1f] . 05 /> 3t~ [ B o5
AHIE, R R AR A B LR R S i . W] DA
TE 28 36 K S M- 1T 22 18] F) 6 — o0 o e AR B
AT — MG PR =GP (1Q & SQ). fEREE I
ST, AR DR A A A T . AR T
S5 AR KT R G ()5 Sk H 2 v g5 5L DSP
V) AR RS, AT DA BT A e S I R — A b
ST

1o BTG 5 R N ORI RS S 4. AR R AU
N G125 A R 1 AR 60 25 B B JF DA /)Nl GE [A] R 3 .
WA E S5 LR TTREME, 90 %A .

NESHEX

ADC 5 DACHIEZSHEX

A IELL M (INL)

ARt e SR e B E S HAEN M2 . XA HK

AL R HERA, ALK S iR LR

15 560 R BT A Ui ) P T 4% . 3% SR R S M 2 O
MR REE LIS (DACK 14a).

#Wa3FLE 1 (DNL)

W AR R LR KT E S5 LA LSBHEAME 2 2, /N T
1 LSBAYDNLIR ZHRIUEAR SRS (ADC), I Al fr1%
HiR % (ADCEHDAC) Y 53 (DACK] 14b).

ADC 1R ZE
HARRE T, S Bk A B S DL E0.SANLSBAL, 2k
R 25 R MR AR ) (10 Bk A 5 AR Bk A ) 10 221

DAC % ifiRZ%E

RIRZE (K 14e) ZHEARFALSERRMAZE. K
A BT g e U T B P . 3% 25 X BT A G
TSRS A, 8 A] R DL

7 Rd
¢"

T 6 ’
' rd

= e

= .

= (R4

g 4 '0"

3 ,0'7—1' AT STEP

g 3 ',:,‘—f[)ﬂ (0.5LSB)

<< ’,'

£ 2 -

l:'
1 "V AT STEP
P 001 (0.25 LSB
".' * ( )
)

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

<
<>

]

5 g 1188

/(7

4 DIFFERENTIAL LINEARI
ERROR (-0.25 LSB)

3 . N
, .
, .
1 \
7A ‘
1
,

=

Y

T1LsB
2 i Y

ANALOG OUTPUT VALUE —»

L DIFFERERTIAL -~ -
LINEARITY ERROR (+0.25 LSB)

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

B 14a. AL
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ADC1Ez7iIRE
HAERBNT, ADCHEER T HMARTHERLSA
LSBAb . 45 15 22 & 76 1 B S IR 22 J5 U (g kAR i S 3
AR S 2 B A 20 .

ADCHFESHEN

AEHE

E 1SS TALEES) (tay) WBRE, &R L A4S RE i 3[R 2R
R

FLIZIEFT
FLARIERT (tap) 2 15 RAET B _E T -5 SEBR R AL BE E] (Y 15
[ (&15).

1EHELL (SNR)
MEF R E#ERERE, #ig b SNREKEEH &7
TR A (RMS{E) S RAIRZERMS (FIARRE) 21,
FFE M ADCHY MBS (Nfi7) BE -

SNR (B Kff) = 6.02dB x N + 1.76dB (#fii: dB)

SPR b, BR T B SNEA H T M AR SR gt
HEMR RS . I ehBlsh4E . SNR 2 {5 5 RMS 517 RMS 2
V& . A RMS UGB FE D . A UGB 5 DC &R A
G 2% 28 TR AR AU AT -

55 5IEEM%AEL (SINAD)
SINAD R {5 5 RMS 5 RMS Z b it & . IR RMS £
B U 5 DC 2 V8 DL b 4% 25 3 491 256 1) T A 0% 17«

cLKk —— —

ANALOG
INPUT

tap
—>llll-— tpy
SAMPLED 0

DATA (T/H) \/\)7_\/\

TRACK HOLD

TH TRACK

K15, T/HALZ R

MAXIMN

101, 11Msps. FBIRINFE

=tz a1y

1R U B i

B {i# (ENOB)

ENOB#LE T 7545 & il AM 2% 5 RAFEHE T ADCH sh

BE. HAHMADCIRZEMNEMERMIRE. WMERIEZRA
HIEWENOBH FaitH:

ENOB = (SINAD - 1.76) / 6.02

EE K% E (THD)

THD i % 2 il A5 5 BT S I I RMS Z #1452 2 HE,
AU SRR

VOB +V2 V2 +V2 +\2)
v

THD = 20 x log

Hoep, VIOARRIEE, Vo-Ve b 200 £ 6 U IR -

ZERAE (HD3)
HD3# 5 N 3 4 & I RMS{E 5 s AMs 5 FE U9
FfE -

T FEF7EE (SFDR)
SFDR B# I (55 14 KME) RMS{E 5 A3 DC 5% 1
B 5 TR R I RMSE 2 b, DL DL By .

X% HE (IMD)
2 £) FE P AS 5 INTE S A, IMD 2 A X T b A3
RS RAR, LRSEN (£ ). Qx ).
QxfH). QxfixhH). QxfHh+f]). BEEAGSH
“F>4 -TdBES.

3Bz (IM3)
241 T TR A5 5 INAE By A Bsh, IMI3 2 06 B F AT 3 — %
MAGENRE=ZNZTHASTENIIER. ZHKHETEN
@xfr+1fH). Qxfh=+ ). FkARGSHEFH-TdBFS.
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MAX19708

101, 11Msps. BITIIFE
B Y Eig

FEIRAIFIEL
R R L 8 S LR AR AL 5% B 77 A ) R ) i S 4 4R
WENMZE .

IMEEH
#-20dBFS (U B A 553 AADC. I A5 B % RE
PR M ADCHERE MY 514 T, BE & T A 00258 (1) v B30 e i
5N SRR, T R 3AB SRR R 99 SRR /MG S TR .
HE, THHREE EHA/MESMARRNRE.

A ES
#5-0.5dBFS Y BV A5 515 AADC, Bl & S A SR A T
BT AR R 2 TR, B 3B IR T X R B A SRR
2 AT SR

DACHIZESHEX
EIERAE
THD 2 7% 2 B 5 45 % i L 1 I8 9 RMLS 22 1155 5k 38 19 LU £ -
JOVZ V2 4+ V)
v

THD = 20 x log

Hep, ViIBEREEE, Vo2V N BEERRHHEN2RE
n PR -

TR ERE
TeARHBhASTL R (SFDR) B3P (55 R K {E) RMS{E
SR DC AL 1 2% ZE W i3 58 I I RMS{E 2 LE .

s 1=
brigill 4]
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 75
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 + ' '
MAX19705/MAX19706T/MAX19707 DAGs, 10-Bit Auxiliary ADC with 4:1 Input Mux 7.5/22/45

TARF = g — B U5 R
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101, 11Msps. BILIIFE

R By

P14
ThEEtEE
Vop=+27VT0+33V  OVpp=+1.8VT0 433V
AP >
10-BIT
< ADC MAXIM
IAN > | MAX19708 <«— SHDN
_ l«— TR
QAP < 10-BIT Y
ADC >
QAN ~ we K > D0-D9
DUPLEX
o BUS
FILTER
IDN
QoP
FILTER
QDN SYSTEM
i CLOCK CLK
PROGRAMMABLE
OFFSET/GAIN/CM SERIAL g DIN
INTERFACE | & SoLK
- AND SYSTEM [ =
- CONTROL [
DACT o
1287 |g
DAC2 oac | 1.004v ggFF,LN
REFERENCE
BUFFER REFN
COM
12-BIT
DAC3 e [
V[l)D 0V|DD
e o
AcT % 10-BIT » DOUT
ADC2 e iy ADC
GND 0GND
MM 35
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MAX19708

101, 11Msps. BITIIFE

1R By

52
(7 B i 4 00 10 S 20 11 T B R 2 A O LA, 5 A3 9 B3R 4N TS B, 7 #F i www.maxim-ic.com.cn/packages )
]
o
2X w
A[015[0[8) pd
DETAIL A (NE) X F] E-J
2X E2 \J /"“\ |
[S[oas[c[a T \ *
IO OOWoOoOL | N
) [ K 3
—MARKING - I t %h

SEATING
PLANE SIDE_VIEW
-DRAWING NOT TO SCALE-

-

A1—| A2—1

—\\-I- - A (ND-1
|
12 3
p—" E
PIN # 1 1D.
DETAILB
TAI
L
LT DETAL A
APPLICABLE TO .4mm PITCH PKG. CNLY
W 0.10|C
aloosc] A\
A

+

D2/2
= l ' |
- L -
A0nno r|1 nnnno b
_’IL -~ | 3 21 A
F |— 22 —] \ [FIoT0BICIATE]
¢ I
= & AR
BOTTOM VIEW
€ 2
(R IS OPTIONAL)
|
f ; T, , |
L 1 1 1 L
Il l
\ TERMINAL TIP —/ T
EVEN TERMINAL 0ODD TERMINAL

IDRALLAS 41 AXILVI

TME PACKAGE OUTLINE
32, 44, 48, 56L THIN QFN, 7x7x0.8mm
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101, 11Msps. BILIIFE
B Ei i

FIEEE ()
(7 B 408 9 2 0t 10 3 2 R0 T A SR AT O ML AR, AR AR AT 0 35 4R 45 L, i A i) www.maxim-ic.com.cn/packages .)

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
CUSTOM PKC. PKC.  [DEPOPULATE 02 E2 JEDEC | Do
- d 40220 | BONDS
(reg77-1) CODES  |LEADS N, | Nom. | max. [ win. [ vom. [ wax. | rev_ c [acLoweD)
PKE 321 7 4L 77 48L 7x7 48L 7x7 56L 7x7 Hez 1= 4551470 | 425 | 455 | 470 485 | - YEs
symaoL | MIN. | Now. [ wax. | min. Tnow. ] wax. | wn. T om. T wax. ] u Tvow. T max. [ mn Tnom Jusx. | [7e7753 = 4551470 | 4.85 | 4.55| 4.70| 485 | - NO
A | 070 076 | 0:80 | 0.70 | 0.75 | 0.80 | 0.70 | 075 | 0.80 | 0.70 |0.75 |80 [a.70 075 [0sa | [raa77—2 |- 455 (470 | 4.85 | 4.55| 4.70] 4.85 |wkkp-1[ YES
Al 0 ]002]006| 0 J002/005| 0 |002]006]| 0 002|006 | @ - loos | |[TH477-3 |- 4951470 (485 | 4.55 | 4.70) 4.85 |WKKD-1] YES
) 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]0.30 [ 0.35]0.20 [0.25 | 0.30 [0.20 | 0.25 [0.30 | 0.20 [0.25 |0.30 [0.15 |0.20 [025 | [T4877=3 |- 4851510)5.2514.951 5.101525] - | YES
D |690]7.00]7.10]6.907.00]7.10 6.0 [7.00[7.10 [6.80 [7.00 [7.10 [6.80 [7.00 [7.10] [T48774 |- 5451660563546 6601685] — | YES
E |690]7.00]7.10[690[7.00[7.10 [690 | 7.00 |7.10 | 6.90 [7.00 [7.10 | 690 |7.00 | 7.00 | |[T4877=5 |- 24012501260 | 2.40) 2501260 | - No
e 0.65 BSC. 0.50 BSC. 0.50 BSC. 050 BSC. 0.40 BSC. 12;;': 545|560)563 | 545) 560|563 | - :‘E‘;
e Tozml -1 - loml =1 —Toml =1 - loml = | - loz [oss | ose -7 |- 495[5.10[5.25 [495[ 5.10[525 | -
15677-1 |- 5.20 [5.30 [ 5.40 [ 5.20[ 5.30[ 540 | - YES
L |045] 05| 0.65) 045 |0.55) 0.65 [ 030 | 0.40 | 0.50 | 0.45 | 055 [0.65 | 040 | 050 | 0.60
u | -l-1-1-{-1-1=-1-1-1-1-1-1o3/o40]|050
N 32 “ 48 44 56 *% NOTE: T4877—1 IS A CUSTOM 4BL PKG. WITH 4 LEADS DEPOPULATED.
TOTAL NUMBER OF LEADS ARE 44.
ND 8 1" 12 10 14
NE 8 1 12 12 1"
NOTES:
1. DINENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—1994.
2. ALL DIMENSIONS ARE IN MILLMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.
A THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERNG CONVENTION SHALL CONFORM TO JESD 95-1
SPP—012. DETALS 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.
A\ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN
0.25 mm AND 0.30 mm FROM TERMINAL TIP.
6. ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
A\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING §ONF/0RM/S T</> JEDEC MO220 EXCEPT THE EXPOSED PAD DIMENSIONS OF
T4877-1/-3/-4/-5/—6 & T5677-1. ALLAS -,
10. WARPAGE SHALL NOT EXCEED 0.10 mm. EI Qlwcnn /VI/J‘I/VI
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY e
PACKAGE OUTLINE
12, NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY 32, 44, 48, 56L THIN QFN, 7x7x0.8mm
APPROVAL DOCUMENT CONTROL NO. REV.
-DRAWING NOT TO SCALE- 21-0144 E

MAXIM 1t = 1 ZE &b

1b*= 8328154 HREI4wA5 100083
fEEIE: 8008100310

BiE: 010-62115199

f£E: 010-6211 5299
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