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ABSOLUTE MAXIMUM RATINGS

VDD to GND, OVDD to OGND ........ccoooviiiinn -0.3Vto +3.6V
GND t0 OGND .....coiiiiiiiiiiiii e -0.3Vto +0.3V
AP, IAN, QAP, QAN, IDP, IDN, QDP,

QDN, DAC1, DAC2, DAC3to GND .........c.cecee. -0.3Vto VDD
ADC1, ADC21t0 GND.......oovoiiiiiii, -0.3V to (VDD + 0.3V)
REFP, REFN, REFIN, COM to GND ........... -0.3V to (VDD + 0.3V)

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

CLKt0 OGND ....ooviiiieiiiiieeee -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 ......ovvvvvviieeeeiieiiieeie 36°C/W
Operating Temperature Range -40°C to +85°C

Junction Temperature ...........cooovviiiiiiiii +150°C
Storage Temperature Range ..........ccccccooveenn. -60°C to +150°C
Lead Temperature (soldering, 10S) .........cccccooviiviiiiennn. +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 =

Ccowm = 0.33pF, unless otherwise noted. CL < 5pF on all aux-DAC outputs. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER

| symeoL |

CONDITIONS

| mIN

TYP

MAX | UNITS

POWER REQUIREMENTS

Analog Supply Voltage

VDD

2.7

3.0

3.3 \

Output Supply Voltage

OVbDp

1.8

VDD V

VbD Supply Current

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

fcLk = 5.12MHz, foyt = 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):

foLk = 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, fiN = 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

141
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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 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 = 11IMHz, 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):
foLk = 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, fiN = 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

5.5 7

15 mA

Ext1-Tx, Ext2-Tx, Ext3-Tx, Ext4-Tx,
SPI2-Tx, SPI4-Tx states; transmit DAC
OVpD 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

|dle 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 =
Ccowm = 0.33pF, unless otherwise noted. C|_ < 5pF on all aux-DAC outputs. Typical values are at Tp = +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 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)
. ) . fiN = 1.875MHz, fcLk = 11MHz 53.3 55
Signal-to-Noise Ratio SNR dB
fiIN = 3.6MHz, fcLk = 11MHz 55
) ) ) ) fiIN = 1.875MHz, fcLk = 11MHz 53.2 54.9
Signal-to-Noise and Distortion SINAD dB
fiIN = 3.56MHz, fcLk = 11MHz 549
) ) fiN = 1.875MHz, fcLk = 11MHz 63.5 77.4
Spurious-Free Dynamic Range SFDR dBc
fiN = 3.5MHz, fcik = 11MHz 78.3
. e . fiIN = 1.875MHz, fcLk = 11MHz -84.3
Third-Harmonic Distortion HD3 dBc
fiIN = 3.6MHz, 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, = 1MHz, -7dBFsS a4 dBe
o . fiN = 1.875MHz, fcLk = 11MHz -75.6 -63
Total Harmonic Distortion THD dB
fiIN = 3.6MHz, fcLk = 11MHz -76.3
Aperture Delay 3.5 ns
Overdrive Recovery Time 1.5x full-scale input 2 ns
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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 =
Ccom = 0.33pF, unless otherwise noted. CL < 5pF on all aux-DAC outputs. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | symsoL | CONDITIONS | miNn TYP  max | uniTs
Rx ADC INTERCHANNEL CHARACTERISTICS
- finxy = 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 -55 +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 %
L fIMAGE = 4.32MHz, fouTt = 800kHz, fcLK =
Stopband Rejection 5 19MHz 55 62.5 dBc
2MHz 21.5
4AMHz 49
. Spot relative to
Baseband Attenuation 100kHz 5MHz 58 dB
10MHz 90
20MHz 90
DAC Conversion Rate foLk (Note 3) 11 MHz
) . fouT = 620kHz, foLk = 5.12MHz,
In-Band Noise Density ND offset = 500kHy 120.6 dBc/Hz
Third-Order Intermodulation IM3 |1 = 620kHz, f2 = 640kHz 82 dBc
Distortion
Glitch Impulse 10 pVes
Spurious-Free Dynamic Range to
) SFDR foLk = 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, foyuT = 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, CREFp = CREFN =
Ccom = 0.33uF, unless otherwise noted. CL < 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, fouTtx,y = 620kHz 90 dB
gi{;ﬁfjmmh Between DAC Measured at DC 030 002 +031| dB
(F;Z?S‘Zti’“smamh Between DAC fouT = 620kHz, foLk = 11MHz £0.04 Degrees
Differential Output Impedance 800 Q
Tx PATH ANALOG OUTPUT
Bit E7 = O (default) +410
Full-Scale Output Voltage (Table 8) VFs - mV
BitE7 =1 +500
Bits CM1 = 0, CMO = 0 (default) 1.27 1.4 1.48
Output Common-Mode Voltage Vo Bits CM1 =0, CMO = 1 1.25 v
(Table 11) Bits CM1 =1, CM0 =0 1.1
Bits CM1 =1, CMO = 1 0.9
Rx ADC-Tx DAC INTERCHANNEL CHARACTERISTICS
Receive Transmit Isolation on%?cle:l gzg,\klaz: foZiMEZMgZAC four = 90 dB
AUXILIARY ADC (ADC1, ADC2)
Resolution N 10 Bits
AD1 = 0O (default) 2.048
Full-Scale Reference VREF Y
AD1 =1 VDD
Oto
Analog Input Range VRer \
Analog Input Impedance At DC 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 uA
6 AKX
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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
AUXILIARY DACs (DAC1, DAC2, DAC3)
Resolution N 12 Bits
Integral Nonlinearity INL +1.25 LSB
Differential Nonlinearity DNL f;;éimsfedgonmomc overcodes 10010 | 15 .065 +12 | LsB
Gain Error GE RL > 200kQ 7 %FS
Zero-Code Error ZE +0.6 %FS
Output-Voltage Low VoL RL > 200k 0.1 Vi
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 Us
Glitch Impulse From 0O to FS transition 24 nVes
Rx ADC-Tx DAC TIMING CHARACTERISTICS
\C/);P;j&se to Channel-I Output Data o Figure 3 (Note 2) 53 70 85 ns
ggg@:ig’ Channel-Q Output boq | Figure 3 (Note 2) 68 91 113 ns
IT_:?nAeC DATA to CLK Fall Setup oS Figure 6 (Note 2) 10 ns
?i;]queAC DATA to CLK Rise Setup bsQ Figure 6 (Note 2) 10 ns
CLK Fall to I-DAC Data Hold Time tDHI Figure 6 (Note 2) 0 ns
%Ir_ni%se to Q-DAC Data Hold ibHa 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)
: .
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
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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. CL < 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) tconv | fclk = 11MHz, 436 Us
CLK divider = 4 (see Table 16)
DOUT Low to CS Setup Time tDcs Bit ADO, AD10 set 200 ns
SCLK Low to DOUT Data Out tch Bit ADO, AD10 set 145 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 822
to within 1dB SINAD ‘
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 S
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 175
within 1dB SINAD ’
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
SPI4-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 us
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 V
Negative Reference VREFN - Vcom -0.256 Vv
Vbp/2 Vbp/2
Common-Mode Output Voltage Vcom 015 Vpp /2 £ 015 Vv
Maxi REFP/REFN/COM
aximum / / ISOURCE 5 mA

Source Current

MAXIMN
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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/::frgltjrr?eﬁtEFP/REFN/COM ISINK 5 mA
Differential Reference Output VREF VREFP - VREFN +0.460 +0.512 +0.548 \
ggl;ehrtirgra]tl Reference Temperature REFTC 18 pPM/°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 Vcowm Vpp /2 Vv
Maximum REFP/REFN/COM ISOURGE 5 mA
Source Current
g/::frgsrr?eﬁtEFP/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 %B’Z%‘SN%C;K’OSS\;‘ 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 V
Output-Voltage High VOH ISOURCE = 200pA 0.8 x OVpp V
Tri-State Leakage Current ILEAK -1 +1 PA
Tri-State Output Capacitance Court 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 > 1.5MHz /
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.

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.
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AT EFFIE

(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 =
CrerN = Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)
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Rx ADC CHANNEL-IA FFT PLOT

< fip = 1.882886MHz

IAX19708 toc01

HD2 HD3 "]
|

Ll ikl i.'1|.|J|.I:I.“ I.jJ., i slind | Rl T

11 22 33 44 55
FREQUENCY (MHz)

Rx ADC CHANNEL-QA
TWO-TONE FFT PLOT

f1=1.885MHz

fo =1.985MHz
Ap=-7dBFS |

MAX19708 toc04

PER TONE

4096-POINT
DATARECORD |

fl | |12

Bttt

0

11 22 33 44 55
FREQUENCY (MHz)

Rx ADC TOTAL HARMONIC DISTORTION

vs. ANALOG INPUT FREQUENCY

!
n_ |
LA >3
l J )3
——t
yd 4|'
/11
\\,1 p

0 10 20 30 40 50 60 70 80 90 100

ANALOG INPUT FREQUENCY (MHz)
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SNR (dB)

Rx ADC CHANNEL-QA FFT PLOT

0 < f0a = 1.882886MHz g
20 g
30
40
50
-60 HD2 —— HD3 |
70
80
90

100
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Rx ADC SIGNAL-TO-NOISE RATIO
vs. ANALOG INPUT FREQUENCY
57 3
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\\ QA E
N,
5 N i\
“\%N'ﬁ
51
A

49

47

45

SFDR (dBc)
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ANALOG INPUT FREQUENCY (MHz)

Rx ADC SPURIOUS-FREE DYNAMIC RANGE
vs. ANALOG INPUT FREQUENCY
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80
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MAX19708 toc08

75

70

NEEE
65
\ il
60 |
1A
55
50

0 10 20 30 40 50 60 70 80 90 100
ANALOG INPUT FREQUENCY (MHz)

AMPLITUDE (dBFS)

SNR (dB)

Rx ADC CHANNEL-IA
TWO-TONE FFT PLOT

f1 = 1.885MHz l
fp = 1.985MHz
Ap=-7dBFS |
PER TONE
4096-POINT 1
DATA RECORD |

MAX19708 toc03

f1 |12

0 11 22 33 44 55
FREQUENCY (MHz)

Rx ADC SIGNAL-TO-NOISE AND DISTORTION

57

60
55
50
45
40
35
30
25
20

RATIO vs. ANALOG INPUT FREQUENCY

MAX19708 toc06

RN

7
r—S

=<

0 10 20 30 40 50 60 70 80 90 100
ANALOG INPUT FREQUENCY (MHz)

Rx ADC SIGNAL-TO-NOISE RATIO
vs. ANALOG INPUT AMPLITUDE

fin = 1.875MHz

1A /
P

MAX19708 toc09
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101z, 11Msps. BBIEINFE
—tle L)

1= B iy
HET(EHFIE (£)
(Vbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcik = 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.)

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
O [ E O e / E %0 finy = 1.875MHz g
% / 2 S vt 555 QA Z
= , / = =
50 / 70 7 POrTIIN J
’I » 4 - -\A
s | s o 5.0 | =
=) 3 | |~ / g
g 40 ‘V g 60 ", / DZ: 545 1A
L ~} & 55 1 «»
- - v
/ Z-- T“ 540
30 A 50 .
IA
25 45 535
20 40 53.0
25 20 5 -0 5 0 25 20 45 40 5 0 2 3 4 5 6 7 8 9 10 1
ANALOG INPUT AMPLITUDE (dBFS) ANALOG INPUT AMPLITUDE (dBFS) SAMPLING RATE (MHz)
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 © 80 = 57.0 °
fin = 1.875MHz i finy = 1.875MHz \ 3 finy = 1.875MHz 5
565 g A | A2 56.5 g
z 874 g 56.0 g
56.0 0A g / g . g
| /N A
555 76 / ~— 55.5
60 JEANS N ) XA b 5.0 !
& 9! Z R T = S u .2 \ nN £ W = T =T ]
2 545 T = SN S 55 ./»?\Z i
= g0 7 on .t | AN
3 540 IA & 540 i N
535 70 535
53.0 53.0
68
525 525
520 66 52.0
2 3 4 5 6 7 8 9 10 11 2 3 4 5 6 7 8 9 10 1 35 40 45 50 55 60 65
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 .
fin = 1.875MHz g fin = 1.875MHz Lao B B
56.5 2 78 2 &~ 2 075 5
g /—\-/ ? \\ % ' 1A ;
56.0 = 76 Ly L ey 7 T N, = | =
QA T i “ 050
555 i % = i \ @ [~
o 56.0 V2 ~—J== << g 72 QA \ E:\G/ 025 \
= YA [} s S 2 N
o 545 P ~< = 70 o 0 AN
e - | N 2 i
@ A0 P 1A AN @ 68 é 025 e _— —
535 66 5 - | _.-~ T
530 64 e 0A
525 62 0.75
520 60 -1.00
35 40 45 50 55 60 65 35 40 45 50 55 60 65 40 45 10 35 60 85
CLOCK DUTY CYCLE (%) CLOCK DUTY CYGLE (%) TEMPERATURE (°C)
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MAX19708

101. 11Msps. BIEIIFE
B H B %

BRI TEHFIE ()

(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.)

GAIN ERROR (%FS)
o o o — - — — [
R g 3 8 R g 3 8

80
75
70
65
60
55
50
45
40
35
30

SFDR (dBc)

-20
-30
-40
-50
-60
-70

AMPLITUDE (dBFS)

Rx ADC GAIN ERROR
vs. TEMPERATURE

-

o
'

N

S

TEMPERATURE (°C)

Tx PATH SPURIOUS-FREE DYNAMIC
RANGE vs. OUTPUT AMPLITUDE

MAX19708 toc19

-15 10 35 60 85

MAX19708 toc22

0

four = 620kHz
///
(/
QA /
/,
A o
:/ A
300 25 20 -5 -10 -5
OUTPUT AMPLITUDE (dBFS)
Tx PATH CHANNEL-ID SPECTRAL PLOT
WITH IMAGE REJECTION
fip = 800kHz,

foLk =5.12MHz

l

IMAGE REJECTION

T M‘W‘M

NF] il

(R A

0200 1184 2168 3152 4136
0692 1676 2660 3.644 4628
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12

5.120

MAX19708 toc25.

AMPLITUDE (dBFS)
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-100
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Tx PATH SPURIOUS-FREE DYNAMIC

RANGE vs. SAMPLING RATE

fou = 617kHz \
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MAX19708 toc20

N li A~
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/

WIRZN
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-~
reole
T~ ~do
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5\“5\

2

3 4 5 6 7 8
SAMPLING RATE (MHz)

9 10 M

Tx PATH CHANNEL-ID SPECTRAL PLOT

fip = 617kHz

IAX19708 toc23

1l
Ml
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i
T R

FREQUENCY (MHz)
Tx PATH CHANNEL-ID TWO-TONE
SPECTRAL PLOT
= 560kHz, F
=660kHz 12

il

LA A

.261.792.32 2.85 3.38 3.91 4.44 4.97 5.50
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SFDR (dBc)
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RANGE vs. OUTPUT FREQUENCY
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-100

OUTPUT FREQUENCY (MHz)

Tx PATH CHANNEL-QD SPECTRAL PLOT

fap = 617kHz |

IAX19708 t

FREQUENCY (MHz)

Tx PATH CHANNEL-QD TWO-TONE
SPECTRAL PLOT

f= 560kHz,l

2 = 660kHz
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10{Z. 11Msps. BBIEIH#E

1R B iy

#BETEHFE ()

(Vpbp = 3V, OVpp
input amplitude

CRerN = Ccom = 0.33uF, Ta = +25°C, unless otherwise noted.)

135
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125

12.0

SUPPLY CURRENT (mA)
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o
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MAXIMV

SUPPLY CURRENT vs. SAMPLING RATE

Ext4 MODE
=
lvpp Tx MODE ,//'/
¢ 1.
///’ F
1
4 11
/4»’ lvpp Rx MODE
Zil

MAX19708 toc28
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SAMPLING RATE (MHz)

Tx PATH INTEGRAL NONLINEARITY

(i

0

MAX19708 toc31
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MAX19708 toc34
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~ | /|
~ 1
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FREQUENCY (MHz)

Rx ADC INTEGRAL NONLINEARITY

1.00

MAX19708 toc29

0.50
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INL (LSB)

025 1

-0.50
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-1.00
0 128 256 384 512 640 768 896 1024

DIGITAL OUTPUT CODE

Tx PATH DIFFERENTIAL NONLINEARITY
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MAX19707 toc32

DNL (LSB)
o

015 : e
-0.30 : :
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-0.60
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DIGITAL INPUT CODE

AUX-DAC INTEGRAL NONLINEARITY

MAX19708 toc35
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'
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08
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= 1.8V, internal reference (1.024V), C = 10pF on all digital outputs, fcLk = 11MHz (50% duty cycle), Rx ADC
= -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output, CReFp =

TRANSMIT FILTER
FREQUENCY RESPONSE
N\
N
N
N
0.1 1 10
FREQUENCY (MHz)
REFERENCE OUTPUT VOLTAGE
vs. TEMPERATURE
VREFP - VREFN E
\

-40 -15 10 35 60 85

TEMPERATURE (°C)

AUX-DAC DIFFERENTIAL NONLINEARITY

MAX19708 toc36
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MAX19708

101. 11Msps. BIEIIFE
B H B %

BT EHFIE (4E)

(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, CRerp =
CrerN = Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)

AUX-ADC INTEGRAL NONLINEARITY

AUX-ADC DIFFERENTIAL NONLINEARITY

AUX-DAC OUTPUT VOLTAGE
vs. OUTPUT SOURCE CURRENT

2.0 5 08 3 3.0 3
1.0 0.4
A = 2
o RN WA g 2 \
s MM e 2
S Y 2 : \
0. Y =
¥ 5 10 \
-1.0 -0.4
05 i
-15
-2.0 -08 0
0 128 256 384 512 640 768 896 1024 0 128 256 384 512 640 768 896 1024 0.001 0.01 0.1 1 10 100
DIGITAL OUTPUT CODE DIGITAL QUTPUT CODE QUTPUT SOURCE CURRENT (mA)
AUX-DAC OUTPUT VOLTAGE
vs. OUTPUT SINK CURRENT AUX-DAC SETTLING TIME
30 s . — -
g STEP FROM 1/4FS TO 3/4FS g
25 z i s
= ! =
< 20 o
< ¢
S 15 / 500mV/div |[ |
= : i
5 10 / bt Bt
05 / .i
0 i
0.001 0.01 0.1 1 10 100 500ns/div
QUTPUT SINK CURRENT (mA)
51 Bl BH
Bk B Ihak
1 REFP EEEMER R, FO33pFHZAK SR 8 OND, 1% B2 R Al BE 4% 1T REFP 5| i 22235 .
S Voo | BRI TR 0 2. 2uF A0, LuE L 4 Vi 3 86 GND.
3 IAP WETAR AR A, Bum TETRE, M55 HE R IAP.
4 IAN WETA RS, B TAETTT, EHIAN 2 COM.
5,7,12,32, 42 GND BEADH, 3BT GND 5| 28 1 P 18]
6 CLK i b A, B ADCHI & 2% DAC I 85 5 .
9 QAN WIE QA AR A . BH TAEJTSUT, ##QANZCOM.
14 MNMAXIW




101Z. 11Msps. BBIEIH#E
1B H B i

5B EE (%)

Bl E4 Ih&E

10 QAP JHIE QAR B A . B TAE U, KE 5 HE £ QAP.

0. BADCHERER (T ; LZEDACTETx B MM A . DO IS A %ML (MSB), DO A
13-18, 21-24 D0-D9 (AR (LSB).

19 OGND i K Bl 5

20 OVpp ISR LR . HLETEE N +1.8V £ Vpp. A22pF R0 InFHRAIEEE, ¥ 0Vpp32# 2 OGND.
25 SHDN {RH- P AR A . ZEATH P MAX 19708 #F A CWRIRES .

26 DOUT i By ADC ¥4

27 TR B AR A . TR EAR T AR 258 o f TR R R Bt

28 DIN 3BT D SIRA . BE A SCLK B8 .

29 SCLK 3R ATHE I B A

30 CS SEREBATIED Akl A . WA R T

34 ADC2 4 B ADC AL i A

35 ADC1 i B ADC BB A

36 DAC3 B B DAC3 B AL i 1

37 DAC2 BB DAC2 B4

38 DAC1 HBIDACI B Y (AFC DAC, £ EFMHE, Vour = 1.1V)
40, 41 IDN, IDP | Txiffl ifi 1D 22 43 H F i
44, 45 QDN, QDP | Txi# I8 QD % 43 H1 Hefii th

46 REFIN FLAERI . B PRI IEE £ V.

47 COM FEEE RO, R 0.33pFHL 2832 # COM £ GND.

48 REFN FHMEYO. Rx ADCHHTEE A +(VRepp - Vrpen)- 0. 1pFHL%E 3% % REFN % GND.

— EP WRRIEAL . MERIERTENTSEEEGOND. EH#EPEGNDE.

EZAiiprl)]
MAX19708 44 i, T TD-SCDMA A4 8 I 75 (1 % 1012 Rx
ADC I 1042 Tx DAC, 7£ 11Msps #% # 3# 5 ~ HA # A%
THEE B @ M Bh S HERE . R ADCRERUR AR 28 4 2%
SyEER, TR 1.024Vp pil BAR(E 5. Tx DACHEI S
HFF+410mVH £500mV il B £ Z 0 E S, WEARE
FERTIE, AT E T VQ R

MAX19708 £ i T 3 12 # By DAC (aux-DAC)F 10437 «
333ksps #i BN ADC (aux-ADC), #45 4: 151 A 252 Hes. #
BIDAC Al T &3 AGC. VGAFIAFCH, % &, i H

MAXIMN

J9lps. HBIADC B A SR X HE, R B ) REE
JEH I Bh o ast e T A e s it
MAX19708#7 A 3£k s A7 8 11, T4l A AL =R FiL O
B . B ATHE O HOA SPIMAIMICROWIRE™. MAX19708
AP AT R R . AR L. R (Tx) Rl
e Rx) BE,  F-AE 1% B DACHI B) ADC i .

Rx ADCHITx DACHZHF1/0, ik T8 MLk,
HWF 0T R AL, 10T B R TIEE+1.8VE
+33VHLH.

SPIAZ Motorola, Inc. HI i FF -
MICROWIRE /2 National Semiconductor Corp. ] & #7 .
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MAX19708

101. 11Msps. BIEIIFE
B H B %

X 101 Rx ADC

ADCHI TR A 725y TKLRah ] FE AR T A SEB
B . UK 2 A5 O HL I R A I A R e A R AT — Ik
RFE. AR AUFIERT AR, G T TA SO EE 2 5 4B
JA3H, B QAN S ST A . ADC i FE B Hl 4 A
JEFE A £ VRer, R ATEE I Vpp /2 (20.2V). Vygpra2
VRerp P VREENZ 2. UG E W B MWK E 7.

BINREFIURTF (T/H) B

Bl 152 Rx ADCHi ARAEFIEREE (T/H) HEEg A&l . Mgk ADC
Hi A (IAP. QAP. IANFIQAN) A LS 2243 B BA U UK 5 .
XFTAPHITAN. QAPHIQANZEATRHHTICEL, H-¥s i A MRS
ML R B ERx ADCHIVpp /2 (x200mV) JEEIHN, D
SCHL AR R RE

INTERNAL
BIAS

Sda "—|
p)

AP ——XO—L—| }
C2a

Sdc
AN ——,O—I—{

|
[
S4b Cob

St

S2a

il

+
c
[
o S
2
INTERNAL COM
BIAS
INTERNAL
BIAS COM

out

out

LUHOLD  ''HOLD

INTERNAL
NONOVERLAPPING
CLOCK SIGNALS

TRACK

=W )

S4a

o
[

-

e+ I
C2a
Sdc

S

o

QAN ——/'o—I—{

|
[
S4b Cob

O
fSZb

INTERNAL
BIAS

¢

+
¢

|

1
1

S

a i 3a
out
+ MNAXI
B MAX19708
out
b
S3b
’
Com
o)

Bl 1. Rx ADC A #ST/HH B
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10{Z. 11Msps. BBIEIH#E
1B H B i

#1. Rx ADCH H &L 58 NB ERIX K FR
O oTaGE DIFFERENTIAL INPUT (LSB) | OFFSET BINARY (D0-D9) | OUTPUT DECIMAL CODE
VREF X 512/512 511 (+Full Scale - 1 LSB) 11111 1111 1023
VREF X 511/512 510 (+Full Scale - 2 LSB) 111111 1110 1022
VREF x 1/512 . 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
VRer X 512/512 -512 (-Full Scale) 00 0000 0000 0
Rx ADC Z 4t it FE XK
- I3 B EI AR SR R X R .
N Voer = Vierp - Veern (CHI) il EQ (CHQ) fEM {5 5 (CLK) EFHRAE, %
+ ol Ve - bt Vi - 7y B8 2 D0-D9. CHI%WE £ CLK EFHy Rl , CHQ
it F BORAECLK PRSI . G440t B e, CHL
11111 1o 4 L FERE A SANBAf I, CHQ A 5.5 /A4 Jal 1 .

OFFSET BINARY QUTPUT CODE (LSB)

10 0000 0001 +
100000 0000
(URERRRIANE o

000000 0011 1
000000 0010 4

000000 0001 4
00 0000 0000

(Com)
INPUT VOLTAGE (LSB)

2.

N

MAXIMN

Rx ADC&5 551

HF@WN/5H ##E (DO-D9)
MAX19708 fE# i, DO-D9Z&Rx ADC #7245
it . ZEEL S5 Tx DACH B FZ B AT, TIEEF
WA, MAX197087E £ &, DO-D9#ZTx DAC
W2 A . ZHEEREOVppIX ELE L8V £ Vpp-
Bt am A RS —EHIRD (R D). MARRERATRE/NMY
B DO-DO M f#k (< 15pF), DLl KAy 37l
M AMAXI9708 4L ER 7y, SEShSHER T . BFh
R MRV EmE SRR EENEK. EFIE
MAX19708 fY %o H ot & B¢ 100Q P, 47 Bh T2 &5 ADC
B RE . 96 T 50 H a1 1009 A8 15k L PH 9K 3h ¥ 2%
RS2 2% MAX19708EVKIT JH L
FESHDN. IDLEMISTBY{RZEF, SIMIDO-D ] &B 4,
B 1k R S B E A . AR A LI i DO-D9
VO, AMERRZN AR =288 FH 2 OVpp, AR FHLE .
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MAX19708

101z, 11Msps.
EE TR

ERIIFE

5.5 CLOCK-CYCLE LATENCY (CHQ)

A

5 CLOCK-CYCLE LATENCY (CHI)

\

A
CHQ ‘4_ ok —>‘

P—tCL'»‘*tCH —»‘

L

L
IDOQ—b‘ }4— TDOI

\/

]

I

N € €, 8 €3 €3 0 £33 €3 6 €3 €3

B3, Rx ADC #Z4Ht1 /7 A
x2. TxBEHHEBEESWARLXZE

(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
Vg |—BEFDAC 222
(Ves) o X 1o 111111 1111 1023
VRerDAC ,, 1021
Vo | ~REFDAC o <
(Ves) 004 1003 111111 1110 1022
VRerDAC  _3
(Vpg)—HEERAC ¢ = 10 0000 0001 513
1024 1023
(Veg) YREFDAC T 10 0000 0000 512
1024 1023
(VFS)—"VREFDAC x—_ 011111 1111 511
1024 1023
(Vg ) —REFDAC , 1021 00 0000 0001 1
1024 1023
-VReFDAC , 1023
Vo | 2REEDAC Ve
(Ves) =050~ * Toa3 00 0000 0000 0

X% 101 Tx DAC IR 1B 1E

W& 10 for Bopi it e 2% (Tx DAC) W] TAETE &35 1 IMHz i i
BN, Tx DACEt 7 A : D0-D9, & H 10064 .
H e 3 fE D s 7EIDN. IDPAIQDN. QDP A 4% H b Tx 1@

R R . S0 EERE T, TEERE
BOE MR . B Toci ) aE #E AT — IRl &

WA, A 2 TD-SCDMA A7 1% B AR B2k

18

TffIMAGE = 4.32MHz. fOUT = 800kHZ$HfCLK = 5.12MHz
ik TD-SCDMA UE I #% B #1813 O 1.32MHz, A5 4l il
> 55dB. 15 % & 4 U I 4 0 S0 B

TD-SCDMA IS #% 2 5 2 M K & . HOK it (IDN.
IDPF1 QDN. QDP) i & 7F — > w] 9 7 B i 20w & R e
b, AT IR sh e ABLYT = 7T0kQ 1 243 5 A dh . X E
AJ fAj fb RF1E A2 _F 28 S 4% 5 MAX 19708 2 [8] i 400422 1 .
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10{Z. 11Msps. BBIEIH#E
1B H B i

OCCUPIED
CHANNEL

AMPLITUDE

0dB
-3dB —

-15dB —

-49.3dB —

TD-SCDMA
FILTER RESPONSE

DAC sin(x)/x
RESPONSE

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

-55dB (min) —
o ! FREQ (MH2)
[ [ [ [
08 43 5.12
CHANNEL EDGE 1%57 IMAGE foik NOTTO SCALE
[&4. TD-SCDMA J& 3 AT 7
ZHRF LA g 209V £ 14V LM E . MAX19708 3L EITHEOFMT (EES

U (R B 7E AR IE B Tx DAC 58 % 3 2530 e 1 [F] BsF
A RO BCE B, TR A A (R RS
B TAATEANARIL B E i HL E, Tx DAC 22 50 BP0 AN g
AT B 245 I T Tx Il i i R A i 2
[BIIXF YOG & . R 1FIH T BRI FF . S Br
78N Tx DACHEA iy i L%

SRR A B A T R Y £410mV B +500m V i & A2 i
B, B VQIlIE BA ML DC R HE . XA e
P33 SPIHE M ¥ & . DC AR AL HE AT 004k Tx £ = 1 %
(9 RIS A ] (2 IR 8K 10).

Tx DACH1F
B 6B 8. A A BCHE FIR L S S 2 TR R 6 B 56 2. Ll
(D) BARERSE S PP, QB (QD) $ik e
W (s S E TR BIAE . TRIQ & HY Rl T — AN 4 15 5
TR

MAXIMN

3L E AT O HIMAX 19708 TAF # 2 A = A 120 % B
DAC K 1007 i BIADC. EHIEF, % & MAX19708, f#H T
YEAERTER MM T . SR FH 3Lk R 745 11 1R RS 1Y T
2L L. Rx. Tx. fli B DAC#% il 2 %l B ADC # 46t .
— 16 BE T e TS, WR3IFR. %1611
FHA3-AOEHINI DI —DOSHR AT i . BRI T
7= MSB (D11) 7/, BJGELSB (A0). #4. F£SFFE6H]
H T MAX19708 (1 TAER#E X FISPIAr 4. B AT4#E O FEAT ]
B R FFE R

SPIE &5 1t B
WER3FTN, T E AR AL AS-AO R E B T
fEMEE . FIA3-AO0fZ, K 7EENABLE-16. Aux-DACI.
Aux-DAC2. Aux-DAC3. IOFFSET. QOFFSET. Aux-ADC.
ENABLE-8 fICOMSEL A A Hh #4716 4% . ENABLE-162 2k
INTAERE . B SR e, S IRAIFRILRE, DLK
FAST. SLOW. RxFITx # A Y14 . FR4EMAX19708
FORLYRAE BEAE SN . S T I T/R 5145 il #hEB Tx-Rx
P a3 642 (I SPIA& il Tx-Rx P A b =X,
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MAX19708

101. 11Msps. BIEIIFE

WA B iy

FULL SCALE = 1.306V —

| = = = = = e e e m m = —— === - ]
1 MAXIV 1
1 MAX19708 !
1 1
1 1
1 Tx DAC

| -CH FILTER

1 1
1 1
1 1
1 1
1 Tx DAC

| Q-CH FILTER

1 1
1

EXAMPLE:
Tx RFIC INPUT REQUIREMENTS

o 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

-------------------------- L~~~ COMMON-MODE LEVEL

N

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

[5. Tx DACFIDN. IDPHIQDN. QDPZE5t4i iy A% B i i 1

CLK
——»| D50 |[--— —| [DHQ |--—
D0-D9 Q:N-2 XIN-1 >< Q:N-1 N Q:N >< lEN+1 ><
tos1 [ ! on [
D >< N-2 >< N-1 >< N
QD >< N-2 >< N-1 >< N

6. Tx DAC RZHTFIE

20
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£ 3. MAX19708 & 154

10{Z. 11Msps. BBIEIH#E

1R B iy

REGISTER | D11 D10 DO | 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(sSB)
ENABLE-16 E11=0 E10=0 E9 — E7 E6 E5 E4 E3 E2 E1 EO 0 0 0 0
Reserved | Reserved
Aux-DACH 1D11 1D10 1D9 | 1D8 | 1D7 | 1D6 | 1D5 | 1D4 | 1D3 | 1D2 | 1D1 | 1DO | O 0 0 1
Aux-DAC2 2D11 2D10 2D9 | 2D8 | 2D7 | 2D6 | 2D5 | 2D4 | 2D3 | 2D2 | 2D1 | 2DO | O 0 1 0
Aux-DAC3 3D11 3D10 3D9 | 3D8 | 3D7 | 3D6 | 3D5 | 3D4 | 3D3 | 3D2 | 3D1 | 3DO | O 0 1 1
|IOFFSET — — — — — — IO5 | 104 | 103 | 102 | 101 00 | O 1 0 0
QOFFSET — — — — — — | Q05| Q04| Q03| Q02 |Q01T|Q0O| O 1 0 1
COMSEL — — — — — — — — — — |CM1|{CMO| O 1 1 0
Aux-ADC AD11=0 AD10 AD9 | AD8 | AD7 | AD6 | AD5 | AD4 | AD3 | AD2 | AD1 | ADO | O 1 1 1
Reserved
ENABLE-8 — — — — — — — — E3 E2 E1 EO 1 0 0 0
— = RAME.
x4, BREIEREN
ADDRESS DATA BITS TR FUNCTION
MODE (POWER DESCRIPTION COMMENT
A3 |A2|A1|A0|E9*| E3 | E2 | E1| E0 | PIN27 MANAGEMENT)
Rx ADC = OFF
TXDAC = OFF Device is in complete
1X000 X SHDN | SHUTDOWN | AW-DAC = 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 | stBYy | stanppy | AuxDAC=lastState |\ ondby power.
Aux-ADC = OFF Overrides T/R pin
CLK = OFF pin.
REF = ON
X = k.

B9 8 (AP A AT

MAXIMN
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101. 11Msps. BIEIIFE
B H B %

x5. FIAT/RSIBISMI=EITx-Rx (T/R = 0 = Rx#x, T/R = 1 = Tx#&x)

MAX19708

ADDRESS DATA BITS TR FUNCTION
STATE | Rx TO Tx-Tx TO Rx DESCRIPTION COMMENT
A3 |A2|A1|A0|E3|E2|E1|EO0]| PIN27 SWITCHING SPEED
Ei I\A/Igge:_ ON Moderate Power:
0 Ext1-Rx - 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 1t0 0
Tx Bus = Enable '
Rx Mode: Low Power:
Ext2-Rx Rx ADC = ON i =
O | (Default) Tx DAC = OFF ﬁfg;?;:g g’:ow1he” TR
Rx Bus = Enable '
0100 SLOW-FAST
;i I\A/I[o)cci:e:_ ON Moderate Power: _
0000 1 Ext2-Tx Tx DAC = ON EZ?SL);;OS ijtgvgen T/R
(16-Bit Mode) Tx Bus = Enable ’
or
1000 Rx Mode:
. B Low Power:
(8-Bit Mode) 0 Ext3-Rx RxADC = ON Slow Rx to Tx when T/R
TxDAC = OFF transitions O 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 1t0 0
Tx Bus = Enable '
Ei I\A/Igge:_ ON Moderate Power:
0 Ext4-Rx B Fast Rx to Tx when T/R
TXDAC = ON transitions 0 to 1
Rx Bus = Enable '
0110 FAST-FAST
;i I\A/Igcclze:_ ON Moderate Power:
1 Ext4-Tx B Fast Tx to Rx when T/R
Tx DAC = ON o
transitions 1 to 0.
Tx Bus = Enable

Aux-DACI. aux-DAC2Flaux-DAC3# A X DACI. DAC2Fl
DAC3 B DACHIE #1768, FH A E D DACIRFF A S
. _DI1—_DOREF MBI DACH i ABdE, 738 SPI
YRFE . MAX19708 104 & A 6 A f7 4%, 40 3 % Tx i 4%
1. QA AT RIFRME (S WK 10). FIHCOMSEL#E

TEENABLE-16#30F, % BYDAC B M 57 i 45 HI7 E4
ESHIE6, TxMiBWMERERHBETE, EOMTHEERB)
ADC. T4 H THBIDACKH M RESIY, RS A=
R, RO THBIADC Y fE4miY . E1LHELOfR
B, TP ELLFELONE 1% N8 B L -

22 MAXIMN




% 6. FIFASPIf4#=H] Tx-Rx

10{Z. 11Msps. BBIEIH#E
1B H B i

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 SPI1-Rx SLOW RxADC = ON Slow Rx to Tx through
TXDAC = OFF SPI command
Rx Bus = Enable '
TxMode: Low Power:
Rx ADC = OFF :
0000 1100 X SPI12-Tx SLOW Tx DAC = ON g:g)lvxég;(nﬁ;);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 '
;X I\A/I([))dCe:_ ON Moderate Power:
1110 X SPI14-Tx FAST X B Fast Tx to Rx through
TxDAC = ON SPI command
Tx Bus = Enabled '
X = £*.

R7. HBIDACERER (ENABLE-161E)

R8. TxBRHETELIF (ENABLE-164&)

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

B CM1AICMO o7 e B B . (B 1), FIH
aux-ADC ¥ /B i B ADC# e (RN BRIES % 1017,
333ksps H#HAIADC —15). ENABLE-8 82X Fi T 33 i AE FI
KeWi. SN, FYLREZ AP, DLEFAST. SLOW.
Rx FITx #5238 2 (8] Y V)46t .

MAXIMN

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

x9. WHIADCEgER (ENABLE-164&3()

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

< WA 20K G AT MAX 19708 1 i A BEADL L %, HFRx ADC
Bt B oy =858, R RABIFEIEIIFE. 2 Rx
ADCHii th i =22 TAERS, o th o B — i e e
Bt . Tx DAC MKWt Ume Wiy, DURTTF 6 O Ko ks

23

80461 XYV



MAX19708

101. 11Msps. BIEIIFE
B H B %

£10. B |. Q%@L (OFFSETE, QOFFSET&)

BITS 105-100 WHEN IN IOFFSET MODE, BITS Q05-Q00 WHEN IN QOFFSET MODE OFFSET 1LSB =

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 -29LSB

1 0 0 0 1 0 -2LSB

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 29LSB

0 1 1 1 1 0 30LSB

0 1 1 1 1 1 31LSB

it REIHETREE K +410mVAEf: 1 LSB = (820mVp.p / 1023) = 0.8016mV. KikifiH 1545 K +500mVEf: 1 LSB = (1Vpp /1023) =

0.9775mV.

R 11, HE%FE (COMSELER)

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

TR ORI A e B8 T 75 B[R] Lk T REFP. REFN Al
COM H, 25 7 FL ) . A 30 2 v A X1l 2 o ) 4710 2 e
BN, MR A M BE ARX AR 82.2ps, #EA
Tx# 5 29ps .

SR, EEEME o RO Es T, HERAI6E
WAL I Rx ADCHai sl o =75 WREEMFE] b BEA
Rx izt 9.6ps, #FATx#R 7.6ps. 24 Rx ADCHiH =78
WRIZ TAERS, Bt o b — YR S it

24

PR T, B TR, fvrFHEIRemEE k. ARl
R A M B ] R A Rx B 17 5ps, 2 A Tx B
24ps . MRx ADCHirth N =& 21 ROREET, Her i
ok b — R e R

FAST/SLOW Rx#aTx#Ezt
MAX19708 Y B A #hFR Tx-Rx #H h e, A4 i SLOW
FIFASTHI R SEPIRx FI Tx P4 . ZEFAST Tx #, Rx
ADCH% b, T ADCH#EDO-D9 M4 S+ stk v =
5 [RE, 76 FAST Rx B F, Kkl (DACHAITX
IS L, MDACEAEDO-DI M i A N =75,
HTERBJOLLT LRSS, RUNEBCIREKE,
[H I Tx %8 Rx a3 Rx 2 Tx (9 Y14 ] 1R 46 . FEFASTHEEF,
Rx 2 Tx #1Tx 2 Rx [ YJ 4 i [A] 4 0.5ps . (HAZ, BT Tx A
RxWAZIR LB R, IR R . WP IR SR ES
THBLEZ& 2, Rx ADCZ b 7 Tx AR FE =745,
Tx DACHI A B AR R EF =75

MAXIMN




SLOW #3:0F, Rx ADCH A Tx ¥ &M 5 [F#E, Tx
DACFIUEN: #5 7£ Rx BAE] e b7, DARFF(KTI#E. SLOW Tx
BRI RE N 35. 1mW 5 Rx N AN #E N 24mW, i
FASTHI FH9Th#E K41 1mW. [H2, SLOWELR T R[FE
ARZS 6] A P B S B () 886 . SLOW RS R, Rx ETx 9
YIeista] 4 Tas, Tx ERx M 8.1ps.

ShEBT/R LI AZ 4 5 B 1THE OS]
ENABLE-16 8, ENABLE-8 % 77 2% ) E3 i # 5 #% 14 1 Tx-Rx
B ANES TR (B3 B HEAIK) ¥ 1, 182381t SPLAr
A (B3 W8 E) #H. MAX19708 BRIA 1 & K Ak i
Tx-Rx#il. eI GHIBAT, R TREA (5IH127)
FEHIRx A Tx A DI, XA FE B . MAX19708

10{Z. 11Msps. BBIEIH#E
EH B

Al 3@t A Ak (AR Tx-Rx ¥ 4l. 7ESHDN. IDLEE{STBY
WRT, TREATR. HEIEM, i OmHbE S
SHDN. IDLEE{STBY#iz, K& FMEBTx-Rx$x .

SPIftF
AT T O 3A T34k (CS. SCLK. DIN) #5ifE SP/QSPI™/
MICROWIRE/DSP#% 1. CS &1 . /F & 17504 fin 2% £ DIN
g EIDOUT. CSH = AMLE, Bl S 17i4 (SCLK)
IR A S RE SR, 160 FHE B A B AT
AT AIG, CSARMAESE. £ A5 FEMar,
TEKCSE NE T, J 2/ Ons. SCLK7E #4411
] R zs RS, ATRUR R, Wl DU, K72
3L HRATHE LAY TELRI .

QSPIMotorola, Inc. i #r -

'
< »
<

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

L‘—N: :g =1

16-BIT OR 8-BIT WRITE 3 ‘ '
INTO SPI DURING

AUX-ADC CONVERSION 3

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

/7

lcsn

SCLK

tcony

\J\_/\f\MﬂL

i . ' !

tDcs tCHz

DIN D11 16 BIT)
D3 8 BIT)

MSB LSB
D10 16 BIT LSB BIT D10 BIT D1
X XK MSBX = X. M D.NX X B&@OM

DOUT = TRI-STATED WHEN

DouT
AUX-ADC IS IDLE

BIT ADO IS SET

. DOUT = ACTIVE WHEN —H{

ISBUSY O\ 3 MSB LSB
\ L BITDY )-{ BITDO
\__AUX-ADC_/\i (BouT)/ \(DOUT)

AUX-ADC

N\ E
(LD £ ST

' CLEARED

3 DATA READY

K7, & O FE

MAXIMN
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MAX19708

101. 11Msps. BIEIIFE
B H B %

EXhERF
B 8 AR K B TP . twakg e iR HRWT . 2N S AL
B, A Rx 3 Tx B A e BERS [H] . tpnapLE /& Rx A Tx
H 3 2 [R]AH B U0 3 19 9k 52 B[R] . tw A AU tENABLE 20 9 &
Rx ADCik 3|45 i€ SINAD 48 #5 1dB LA P9 Y 5 57 15 ] A1 Tx
DACA | 10~ LSB 1% Z 5l P A B A] . twake FItENABLE /&
160178 4 i CS_ETHA 8177 8l MAX 19708 J5 (Gl i
SPI#% i) s T/RZHEBAS (SMEBTx-Rx i) 5 # AT E .
TEFASTHEZUT, TooR R A =X 8] 17488 1) 49K &2 st ] 24 0.5«

ZERI A (CLK)

Rx ADCHITx DACH:ZCLK M A . CLK%i A AT #2151 OVpp
WEM 1.8VEVpp CMOSEHEHT-. T 2% 1410 4% 7] %
Bl e T AN ERE b B AT N BRIE I EE A, W OoR K

B3h. EFHRIT R RIBCR (< 2ns) AR o T AER 4
&5 BT RAE, BORZ LTRGBS R AT REAR . AR A
B2 A I Pt SR e B R A Rx ADC I SNRAE#R, R
BN

SNR=20 xlog| ——
2xmx N Xtay

Horr, AR AR, (20 B ghint[a] .
Ik B0 T OCRAE R AR # S8t . WRE I Bl AR
B AL R, 5 e AN T 5 L T A

2. MAX19708 i shf AHLET TR HOVpp /2, A&
50% +15%.

CS 1 :
|
Sk | '|

16-BIT SERIAL DATA INPUT

D0-D9

ADC DIGITAL OUTPUT.
SINAD SETTLES WITHIN 1dB

——

< twake, sp, sT_ TO Rx MODE OR tenaLE, rx

' DAC ANALOG OUTPUT.
ID/aD . . QUTPUT SETTLES TO 10 LSB ERROR

@—— twake, sp, sT_ TO Tx MODE OR tenagLE. TX

———— teyapLe Tx EXTERNAL T/R CONTROL

_>I
_>:
TR
Rx - > Tx .
—
R
Tx->Rx

tenaBLE, Rx EXTERNAL T/R CONTROL

R

B8, BRI

26
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1273 Bh#2E %I DAC

MAX19708 13 & = % 127 i B DAC (DAC1. DAC2. DAC3),
HESCEE N Tps, HITHERIT AR 55 ok #s (VGA) . B3l
i dl (AGC) F1H s R 5 M (AFC). #BIDACH:
HYEE 0.1V E2.56V. EHFEF, VGARIAGC fi th
(DAC2 FIDAC3) N . AFC DAC (DACI) - H 3] %
H 11V, B DACTH H SPLE £k Spfi ¥, {2 7E SHDN £
XF, FBIDACTE & xkWi, Wi HENE. ESTBYM
IDLE# R T, #BIDACHEH: F — ks f. N
SHDNMe R, 4 B DACYRE b — R A B4t

A2 2% pE 4 B DAC i %t 2k, DUIKAS BT 3 1 2 S i
[AFNRE e M . AP T ak R KRR T SpF (& #4514k
HLZY), BEAE MK T200kQ. ISR 28k 77 4% K T SpF,
U5 A i b A BB — A TOK QUEELPEL . I o B L PEL A B TR
BRI AR LA (< 15pF), [H 4K 7 [A] .

101z, 333kspsi#BIADC

MAX19708 £ i, T 333ksps. 1007 BIADC (aux-ADC), #F
Fa 1AL E . EHWADCEFHFSGT, ¥
ADO B ¥ JE ) — W BN ADC a4 . B4 5E sUS , ADOAL

#12. HHBIADCE

10{Z. 11Msps. BBIEIH#E
EH B

HEhiEE. Bk ADOE NS EEY LR (BN %
12) . ADIf o E 5B ADC RN HREHE (0L 13). AD2
1 AD3I e E S B ADC IS ATR (B WK 14). AD4.
ADS FIAD6 7 AR BE#E & ) — S TF 1R et fir 2 )5 BUT- 291
AN FEEBCES BN, B R R (2%
15). &4 EADT. ADSFIADOf (Z W3 16), A &
GERBR AR, AR BT B . K ADIONE = (B2 1T),
A EDOUT % H 46 Bh ADC 1) i H 500 -

W ADCH A 4:1 51 A\ 252 F#R, AERS I IO 2 4 A U5 .
A EZ R AD3FIAD2 (B2 WK 14) 8. MAZBE M
#RH A (ADC1FIADC?) nf DL 2| 40 ER 5 5 U8, fln:
MAX2208 5t 45 2y 2046 I #% 5L MAX6613 16, FE £ )8#% . 5 4h
WA 2 5 R AN EER S| Vpp MOVpp, FT 1
FLUREL . ARV pp 1OV pp 248 i 48 1 A Fi BEL 20 e 4
SCER, FRAE Vpp / 2HIOVpp / 2B & 45 5. B ADCHY
FE HE S5 7 AT A PN E6 2,048V A PR EEHE S/ Vpp (B L3 13)
PERE. BALVppEMELESE, BEWZ LIS T 2.048V IV &2
L0 B AR E . i AR FR ST RS BB M Vipp .«

R14. HHBIADCHINIE

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 VbD /2
1 1 OVpp /2
*13. HWENADCEE
AD1 SELECTION
0 Internal 2.048V Reference (Default)
1 Internal Vpp Reference

MAXIMN
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MAX19708

101. 11Msps. BIEIIFE
B H B %

e R BE 12 I AV (LI 4h BT ACRAE. 1042
R — LT E LB, B)m LA B TR R 17
i th AFAEAS) SO — U CRIFAT R P30 8AE) . B
I AR T B 12 A (42 5B T A5
KT 10}, FHntbhh 240 80 A (CLK) =4, SPIAf
YRR S A Xt BRI b AT S A0 A (B B AD7. ADS
FADY; &£ 16), FH AHBIADC I (4. 4B
ADC 1 5 K %5 #8 R h 333ksps . e KB He i o 5T % oy
4MHz (333ksps x 12/NHH4) . MR IR HE4 MAX19708 Y £
GECLKAR (2 03£16), FEAFIE 24 195045 Eb fil i e st
A5 /NT AMHz. % By ADC (9 o e it () m a3k R 5043
tconv = (12 x Navg x Nppy) / ferxs HA, Navg hZ5
HOAREH 05 (2 W#E15). Npy NCLKAMREL (20
#16), foLx M &G CLKARAR .

DOUT# # 4bF =780 . KB ADC g shi i (ADO)
BN, DOUTHZIFE Am T, $8/Raux-ADCIT . ik
JARTE N, (BAEBCTTEN) T, FER A A A
HDOUTZE MK HL -, f5nf Bl Citss, nTokshs|
DOUT#%. 4 ADIOE N (AD10 = 1) if, aux-ADC#E A%
P B, M CSE AL PR EHEEDOUT A RL.
B ADC ¥4 %% 1 DOUT (MSBYERT), 7FH4THH#h(SCLK)
MBS . CSERM, DOUT#H A=, X4
ADI0E%E (AD10 = 0) i, ANEEWS K DOUT 3K HL aux-ADC
B (S WERL.

A% DIN#H 7 E#4E, SDOUTIRAT . MDIN G A
FI1600 7844 e EBC & . B 1k K DOUT 13504k it 3
BN FRAAE B, AR DINAL T & B R4S . Al i) Mk
1B A2, WRHARGERIEIL, FFRLAEBF RN

2B

28

% 15. {EIADC BT

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 = £k,

% 16. §HEIADCHI$H (CLK) 4 5gs

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|lalalm|lololOo O

alalololalwalo O
||+ |O|2[O|—=|O

CLK Divided by 128

R 17. SHENADC B4 H R

AD10 SELECTION

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

Aux-ADC Enters Data Output Mode Where

! Data is Available on DOUT

MAXIMN




10{Z. 11Msps. BBIEIH#E
1B H B i

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

with a 0.33uF capacitor.

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. VRger is
internally generated to be VReFIN / 2. Bypass REFP, REFN, and COM each with a 0.33uF capacitor. Bypass

HiERE

MAX19708 PN A% 55 16 1,024V 47 B 56 v 7] 76 B A B JE T
I B VO Rl P9 AR F R . REFIN S A B Ak O b 22 v A =K,
1 REFIN (Vrgpn) FEHE % B 50 TAEREL (218).

TEN TR T, K REFINZE# R Vpp. Vrgpae &R
PR 0.512V £4% 8 FE 3. COM. REFPHIREEN 4341
B Veom = Vop / 2 Vrgrp = Vpp / 2 + VRer / 2.
VREFN = VDD /2 - VREF /2. éj\%ljﬁTéFHOBpFEE%?%E%
REFP. REFNAICOM. 3 ff0.1F Hi %55 # REFIN £ GND.
Xf T i SRR HERL S, 7EREFIN Ui #2 1.024V +10%
HLE. LB, COM. REFPFIREEN BAKMHH S, Veoom =
Vpp /2. Vrgrp = Vpp / 2 + VrgriNn / 4+ VRerN = Vpp / 2
- VRErIN / 4. 40 515% F10.33pF B 28 55 #% REFP. REFN Al
COM. X H0.1pFR%A 5B REFINEGND. AT, Tx
0T R R S AR E A B . B, ﬁD%VREFIN

BEIN10% (e KAE), Tx DACHH 825 H AR 3K 10%,
KF| +451mV.
s E

RAAFFEZEFACHSE
REAS 48 (B19) 855 2 20 F S gt 7 —F
R %, PIRMSREADCHRE. KA EH O
k% Z COM, Wi ABEft—4Vpp / 209 DCH - &
RTDAEE L 1AR R, o PRAR X R sl rL s 1) 25K, AT it
FATFEAS B8 . @H, MAX197084: 24 5 AT LIRS
B {55 S ) SFDR AN THD M RE , 45 5112 = A5 AL 1) 1
. ZaET, HTHRAGS (AP, IAN. QAP. QAN)
XK, RYCER s BRAL, 5 A, B Rx ADC
A R G S EE N — 2. B102%MAX19708 Tx
DAC 2243 R840 % H i 46 g Bty HH (9 REAS R 2 FRL B

MAXIMN

26Q
IAP

0.1uF 22pF
o L
R
‘ ‘EU%LLFL OHLFJ_
IAN
AKX
MAX19708

QAP

QAN

9. Rx ADCRHHEF AL [E e # A 09 53 22 22 M A HK 5

FAIZEA#EEE
FETCIE M AR A AR R IR 00 T, oT ORI B ROR
2R E MAX 19708 Rx ADC. Rx ADC % F35 2 it K 2 0k
B B ACHE A 224> DCHEA 4 BN 11 AR 12 s
MAX4454 HIMAX4354 i KA B M. fors . KNS
AMCR B, SRR AGSNTEE. BFREBH
TR 280 BR IR T UM Tx DACZ Bl i 0, fisk
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MAX19708

101. 11Msps. BIEIIFE

A B

IDP Vour
MNAXI ‘ ‘
MAX19708
IDN

QDP :? VOUT

BI10. Tx DACTE-FHAE [ s i 0 2250 2 i g 11 9K 51

REFP

IAP

COM

IAN

REFP MAXIN
MAX19708

1kQ  Riso

ViN | 0.1uF

& 11. Rx ADC #3585

30

AR g oh . TN RIS, Tx DACZE 5>
Rl AN RE T B . Tx DACHK DM i it T
WKk A BT = TOKQII 2 it A . AR5 S B i i
AR AOR AR 20 2 B e, EREEFAAE
4 i A AR P s 1 ] TR A

TDD# =,

MAX19708 % %} TD-SCDMA W A7 14k . 24 3EFFAST
BT, MAXI19708i 3 T/RSI, BI7E0.5ps (HLAI(H)
PYSE I Tx FIRx B 554 . Rx ADC HITx DACH 7. T4E,
Rx ADCHITx DACEF ML= 10 -1k . FIMH3Z%k
RATRE O BN T/R 5 Rx B (1 fERx ADC) & Tx
B (A8 Tx DAC). Rx# N, Tx DACELHEE 1L

Tx #R T, Rx ADCEZ W=, DA BT A 7 B 42
AR, R ALk, TDDEA T, fog =
1IMHz R, MAX19708 7ERx B AT T #E R 41.1mW 5 7ETx
B TIHE K 42.3mW

TD-SCDMA 7 5

P 13 42 81 1) TD-SCDMA W FHL B . MAX19708 % H T

HHEE5MAX2507 FIMAX2392 S #2112t

“REZBHF” BImMmoe 2. MAX19708 (1) £ IR I GEH B

T H 5 MAX2392 FIMAX2507 43

o M TXIEE A TR . BRARA, & TD-
SCDMA #Fi i A FoR .

o NPT AI T BRI HEIE, R S EE
SR I, [RIE AR R Tx DAC £ 3 875 .

o AR Tx R, AU T/QHE 5 5 ik A
ISR AR -

o Tx-UQIKRWKRHE, T4 LIAMEDAC TS M2,
RIAT 43 & s AR I AR fE 7.

o ST Ips AT BN DAC I T VGAFIAGCHH, 7]
SEERGRE . ORS00 Tx h 2R FIRx B4 25 75 1k

MAXIMN




10{Z. 11Msps. BBIEIH#E
1B H B i

Riso
22Q

>—’\/\/\/T IAN
g“\lli INAXI/W
y .
uE MAX19708
com
Riso
20
A% v i
Cin
I5pF
o
R10 R
600 60002
K 12. Rx ADC H & 259K 50
10-BIT ADC
MMAXKIM Ril —
MAX2392 Rx R
ZIF RECEIVER ENCODE
Rx-Q —
AGC D9
_____ ~ 10BITDAC D0
MAXIN ! ' Tl
MAX2507 ' '
DIRECT 1FILTER ! SoUcE o DIGITAL
MODULATOR ! = xQ — BASEBAND
PADETECT  VGA Lo ASIC
12-BIT DAC SYSTEM seL
I: o CONTROL DIN
TCX0 CLK DIST 5
~ SPIREG S
DAC3 MAXIW - REFIN
MAX19708 e REFP
V[I)D OVIDD BUFFER REFN
P COM
TEMPERATURE MEASURE ;\ ADC I pour
ATMUX 0BT 333ksps

13, TD-SCDMA #1707 JH . 2%

MAXIMN
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MAX19708

101. 11Msps. BIEIIFE
B H B %

rEth. FHkEE ML
MAX19708 7 22 = 2 HL 5 A AT R B AR, L AR AT £ vl LA 2
2% MAX19708 PEAG AR ECHE POk . T 55 B FBL 2 IR AT RE 4
I 2E%E, IS8R AR R — 2, %k
FAZ M2 1R DL/ A . O I pF R R L2 5 2.2pF
AR, 4 Vpp22 R EIGND. MO 1pFi &R A 52.2nF
AR, #OVpp 3 EIOGND. 45 A 0.33pF F & H
Z ¥ REFP. REFN5COM % #% %I GND. A 0.1pF B A%
REFIN 2 # £ GND..

FLA il ST 64 b 7 T 5 P T T F) 22 J2 AR AT 4R B IR S
SoEEEE. B (GND) 5 %4t s (OGND) R i
SR TR, O 1 R R W B AR R .
MAX19708 ¥ [f f) # 5 45 4% 2 GND P . 4> 4t °F [A] 5 550
LB U ek s N 5 € 5 RS- A L K 1 T D
TR 22 30 K5 T A 3t ~F- ThT 2 ] A e — O oA e AL
A — MR EFREE (1QE5Q). BAERZER M
P, R DA A B T T . R
5T A WA BOR A BT R Ge i ()5 Sk i 2% v g s DSP
HoF1HT) FEAMRRES, AT DA BT A Hedt 51 AL R —
T .

A A5 5 e W I B ORI B S . TR AR AP
A2 HOAH I A A8 $5e s B g O, DAD /) J8 T [R) R 41
WA E 55 83T RkAT, JF#E% 00° A .

HNESHENX

ADC 5 DACHIEFZESHEX

TS IEL M (INL)

Rt PR e M E S HANME . XAHK

AR EEEA, WM B SR E G

15 560 R BT A Ui A ) P 2 . 3% S R S S 2 B
KRR EHLIE T (DACK 14a).

W IFL % (DNL)

Moo AR R PR RS I LSBHAE 2 2, /T
1 LSBAYDNL i Z R UEA 2758 (ADC), Al #ifrf%
ek % (ADCHDAC) W HIE (DACK] 14b).

ADC X IFIRE
AR T, ABA e AL E0SALSBAL, %k
V2% 25 TS A3 Fr A 5 LA 2 e 200

DAC % 1R %

KRE (B 14a) REBKFELSERRBHRZE. K
SR B A A D FR RN X R A B R %R ZE N BT A G
YRR A A, R ] ORI LM

7 ~°
T 6 f
- KA
2 5 RS
= .’
= o,
E 4 'l"
3 ,ﬁ—“‘ AT STEP
g 3 ',:,‘jon (05LSB)
= "
EN ,;g
1 ‘J AT STEP
B 1(0.25LSB
K K 001(025L5B)

)

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

[

5 1LSB

P ) y

4 DIFFERENTIAL LINEARI
ERROR (-0.25 LSB)

Tiiss ! |
2 Yy v ¥ i

=

Y

ANALOG OUTPUT VALUE —»

T DIFFERERTAL - N
LINEARITY ERROR (+0.25 LSB)

0 ?
000 001 010 o1 100 101
DIGITAL INPUT CODE —

B 14a. WAL
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ADC 1 #5IRZE
HAEN T, ADCIEMERZHHAERTHERLSA
LSBAL. 345152 22 & 75 TH bR R U815 22 Ja M A Bk A2 o 55 78
RER AR 5 2 R P 254

ADCHESHEN

ALEHE

B4 H THLERREh (ta) ML, &R fL AR s A R
GERIEIE A

FLIZIE fif
FLARIERS (tap) S2HE RAEM; b _ETH 5 SR R Ak (8] 4
{2 (&115).

1EHELE (SNR)
MECFRFEP EfRENE, #Hig ESNREEKEZHE
B A (RMSMH) 5&MIRERMS (FA1RE) Z2H,
FE#H ADCH i (N7 BiE

SNR (f%Kfl) = 6.02dB x N + 1.76dB (#ifii: dB)

SEhr b, BR T RACMRSMEA LT MR AR S
HEMRF . IR % . SNROR AR5 RMS 5 RMS 2
PEVFSE. R RMS A5 ER AU . /i FLUCHEC S5 DC A L
SN 7% 2 JRE AT AR A AL«

55 5IEEMAELL (SINAD)
SINAD % {5 5 RMS 5 RMS 2 it &, B RMS 4
T B U 5 DC 2 8 DL b 4% 25 3 491 256 1) T A A48 17«

CLK —— —

ANALOG
INPUT

tap
—>lll-— ty
SAMPLED o

DATA (T/H) \/\)»7-\/\

TRACK HOLD

TH TRACK

B 15, T/HALIZZERT

MAXIMN

101Z. 11Msps. BEBIEINFE

—l LIy

12U B iy

BMr# (ENOB)

ENOBFLE T 7248 72 fi AW % 5 RAEH % T~ ADC i gh A1

AE. HAMADCIRZMNEERMIRE. WEEEZRA
WIERENOBH T it5:

ENOB = (SINAD - 1.76) / 6.02

EIEKKE (THD)

THD 3 52 i A5 5 il S YOS Y RMS Z M5 2 2 L,
AU SR

JOVZ +V2 V2 +V2 +V2)

THD = 20 x log v
|

Hp, VINFERIEE, VoV 20 E 6 U % I iR -

ZEXER%E (HD3)

HD3 8 58 M3 08 W 4 B I RMSE 5 AR 5 E ¥
FefE.

T FE 755 (SFDR)

SFDR 2P (fF5 Mk K1E) RMSE 5 A8 DC K
F 55 — I I U R RMSE 2 B, DL DU B

Zif%E (IMD)
2 £ FE P EEAS S I TE S A, IMD 2 A X F 4 A2
RS RDIIE, LRSEN (] £ ). Q2x ).
Qxf). @xfi=f). Qxfy=f). BHEAGSH
74 -1dBFS.

3B 31 (IM3)
24 F) L B AS 5 I FE S A S, IM3 2R B TAE 3 — %
MAGESWREZ=NZHASENIIE. =BT ERN
Qxfi+H). Qxf=+f). B AMSHFH-TdBES.
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MAX19708

10fi. 11Msps. EB{EIIFE
7 B i
EIBEEIEE

R R AT EE RE SR LR AR A 59 I 7 A2 1Y) 2R 18 5 0 4R
RENMIEE .

MEEFEE
H#-20dBES LTI T A5 518 AADC. I BAG SR AL
PR&IADCYERE R A PF T, B i AW 19 T 2 0 e it
SRR 2T RE, T B 3AB IS T R AR PR DA /M S B
ER, T/HMRE R/ NMESMmAR R R E.

BIEEFE
$5-0.5dBFS B HLl i A5 518 AADC, Bl i A S 1 T
1o BT B A R 2 N B, T B 3AB IS I X B A A PR A

DAC#HZESHTEN
SIERAE
THD J2 4% 25 i 4505 i L 1 D82 7 RIS 22 15 00 19 FLfE
\/(VQZ +V2 + . +V2)
Vi

THD = 20 x log

Hep, ViIREEREE, Vo BV W EERHEN2RE
n YA B IR -

TRBANEE,
TeAHshATEE (SFDR) &L (f55 M- K {E) RMS{E
A EDC L ) 4% ZE ke R A< 25 1 I RMSE 2 LE -

: =
bricgilbicg=]
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 T ' '
MAX19705/MAX19706"/MAX19707 DAGs, 10-Bit Auxiliary ADC with 4:1 Input Mux 7.5/22/45
TRAE s — I B ) R
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10{Z. 11Msps. BBIEIH#E

R B

P<Y
ThEEHEE
Vpp=+2.7VT0 +3.3V 0Vpp =+1.8V T0 +3.3V
AP =
10817
& MAXIM
IAN > MAX19708 <— SHDN
[
_ «<— TR
OAP R Y
QAN N
v HALF- D9
DUPLEX
o BUS
FILTER
IDN
QDP
FILTER
QDN SYSTEM
7y cLOCK oK
PROGRAMMABLE
OFFSET/GAIN/CM SERIAL | DIN
INTERFACE | SCLK
. AND SYSTEM [ =
BT | g CONTROL [
DACH Sac
12-8IT
DAG2 onc 1,004V SEEFFFLN
REFERENCE
BUFFER REFN
coM
12-8IT
DAC3 oac [
V[l)D 0\/|DD
o o
ADCT % 10817 > DOUT
ADC2 e ADC
GND OGND
M AXXIV 35
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MAX19708

101. 11Msps. BIEIIFE

WA B iy

FEEL
(4= 8 9t 42 (3 110 s 20 P T i R R Rl O ML A, I R 3l 19 35 T4 B, 1 A i www.maxim-ic.com.cn/packages .)
%)
a8
2X w
A o.15[c]s] e
E DETAIL A (NE-1) X E (LS
ax ER2 \] ~—~ |
D EEEL 1/ 3\ | X
|'_|\uuuu1|1uuuun | N
LN k N
I A .-{ B T -
T A A A A . g E ' %
= [ m—
- (-
D — + - {a] (ND-)X F]-=— t+ + -+ —= ¢ D2
- (- _l_
] = )
= —
i Jg‘\\ ! ':z ' |
i =y
)
\| dAnnnfhnnon -
12 3 _IL = [ 321 A
/ I-—E2/2 | [€-]0.10 GICTA[B]
PIN # 1 1D. N ¢ PIN # 1 1.D.
DETAIL B K E2 0.35x45° A
A BOTTOM VIEW
G ¢
L (R IS OPTIONAL)
]
R | R
1 1
il »
APPLICABLE TO .4mm PITCH PKG. ONLY :\TERMINAL w» D -
EVEN TERMINAL ODD TERMINAL
//|o.10[c
1
[EEwE] A ~,
7 PR DRALLAS /VIAXI/VI
SEATING )
FLANE SIDE VIEW 59,355?5 ?esULT'IFmE QFN, 7x7x0.8mm
APPROVAL DOCUMENT CONTROL NO. REV. 1
-DRAWING NOT TO SCALE- 21-0144 E A
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10{Z. 11Msps. BBIEIH#E
1B H B i

FRIEE (L)

(A= B8 9 42 13 110 s 20 Pl T i R R Rl O ML A, I R 3 10 35 AN T4 B, 1 A i www.maxim-ic.com.cn/packages .)
COMMON DINENSIONS EXPOSED PAD VARWTIONS
CUSTOM PKC. PO EPOPUATE D2 e JEDEC | DOWN
_ . 40220 | BONDS
(rea77-1) CODES  |LEADS . [ Nows] wax. | an. T nowm.Jmax. | rev. ¢ |acowed,
PKE 3L 77 “uL 7 48L 747 48L 747 S6L 757 T 1o 255 (470 285 (200 701 4es | = | ves
svwaoL | Wi | now. [ wax. | i, Tvon. ] wax. | v, [ow. Twax. | wn. T now. [wax. [wn. [vowJuax | [razr—s = +55 470 | 485 (455 470 285 | = | vo
A | 070 075|080 0.70 {075 [ 0.80 |0.70 | 075 [0.80 | 070 [0.75 | 080 {070 |075 |0s0 | [Taa77-2 |- 4.5 4.70 | 4.85 | 4.55] 4.70] 4.85 [weko—1] ves
Al 0 [002]005) 0 [002{005)| 0 [002]005]| 0 [002 D05 @ - loos | |T4477-3 |- 4.55)4.70 (485 | 4.55 | 4.70) 4.85 |WKKD-1| YES
A2 0.20 REF. 0.20 REF. 020 REF. 0.20 REF. 0.20 REF. T4877-1%[13,24,37.48 | 4.20 | 4.30 [4.40 | 4.20( 4.30(440 | - No
b |025]0.50 | 0.5 [0.20 [ 0.25 | 0.30 |0.20 | 0.25 [0.30 [0.20 [0.25 |0.50 | 015 |0.20 (020 [ 48773 |- 485)510]5.25)4.95) 510|525 | - YES
D |690]7.00[710]690]7.00]7.10]680 [7.00[7.10 680 [7.00 [7.10 |60 [7.00 [7.10] [T4877-4 |- 54615.60(563(545] 5601563] - | YES
E_ 690700710690 |7.00[7.10 [690 | 7.00 |7.10 | 650 [7.00 | 7.10 | 690 |7.00 | 7.10 | [T4877=5 |- 24012.50 260|240/ 2501260 - | NO
a 0.65 BSC. 0.50 BSC. 0.50 BSC. 0.50 BSC. 0.40 BSC. Iz;;'; - 545|560 563 | 5.45| 560563 | - ;‘E‘;
Tzl -1 - Toml =T —Tom| = 1 - Toml - | = Toz loss | oms -7 |- 495]5.10 [ 5.25 [495] 5.10[525 | -
T5677-1 |- 520|530 | 540|520 530|540 - | VS
L | 045|055 0.65] 0as [0s5 | 065] 030 | 0.40 050 | 045 [055 | 065 [ 040 |00 | 0.0
u | -1 -1T-1-1-1-1T-1-1T-1-1-1-1lo3/(os0os0
N 32 4 48 44 56 *%x NQTE: T4877—1 IS A CUSTOM 4BL PKG. WITH 4 LEADS DEPOPULATED.
o . ” " " " TOTAL NUMBER OF LEADS ARE 44.
NE a 1 12 12 "
NOTES:

DINENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—1994.
ALL DIMENSIONS ARE IN MILUMETERS. 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.

DIVENSION b APPUES T NETALLIZED TERMINAL AND S MEASURED BETWEEN
0.25 mm AND 0.30 mm FROM TERMINAL T

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.

Pye B Povn=s

9. DRAWING EONF/ORM/S T(/) JEDEC MO220 EXCEPT THE EXPOSED PAD DIMENSIONS OF
14877-1/-3/-4/-5/—6 & T15677-1. ALLAS -,
10. WARPAGE SHALL NOT EXCEED 0.10 mm. Elbgmwm /VI/J‘I/VI
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY —
12, NUMBER DOF LEADS SHOWN ARE FOR REFERENCE ONLY ngiﬁAfsE?GLlj_TTLlI_‘TEQFN 7x7x0.8mm
-DRAWING NOT TO SCALE- Ao e vivsyved “E

MAXIM L= B4k

Jt7 832815% HBEI4HE 100083
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