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ABSOLUTE MAXIMUM RATINGS

VDD to GND, OVDD 10 OGND ..o 0.3V to +3.6V
GND 10 OGND ... oo 0.3V to +0.3V
IAP, IAN, QAP, QAN, IDP, IDN, QDP,

QDN, DAC1, DAC2, DAC3 10 GND.........oovvvo.., 0.3V to Vpp
ADCA, ADC2 10 GND ....vvooeveoerreereeere, -0.3V to (Vpp + 0.3V)
REFP, REFN, REFIN, COM to GND...........-0.3V to (Vpp + 0.3V)
D0-D9, DOUT, T/R, SHDN, SCLK, DIN, CS,

CLK 10 OGND ..., -0.3V to (OVpp + 0.3V)

Continuous Power Dissipation (TA = +70°C)

48-Pin Thin QFN (derate 27.8mW/°C above +70°C) .....2.22W
Thermal ResiStance OJA ......ovvvvveeeeeieeieeieeeciiee
Operating Temperature Range ..............ccccceeoeee
Junction Temperature .......cccccoooviiiiiii
Storage Temperature Range ...............
Lead Temperature (soldering, 10s)

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 = 22MHz (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

\Y

Output Supply Voltage

OVbDp

1.8 VDD

\Y

VbD Supply Current

Ext1-Tx, Ext3-Tx, and SPI2-Tx states;
transmit DAC operating mode (Tx):
fcLk = 22MHz, fouT = 2.2MHz on both 11.3
channels; aux-DACs ON and at midscale,
aux-ADC ON

Ext2-Tx, Ext4-Tx, and SPI4-Tx states;
transmit DAC operating mode (Tx):
foLk = 22MHz, fouT = 2.2MHz on both 16.5
channels; aux-DACs ON and at midscale,
aux-ADC ON

20

Ext1-Rx, Ext4-Rx, and SPI3-Rx states;
receive ADC operating mode (Rx):
fcLk = 22MHz, fiN = 5.5MHz on both 15.6
channels; aux-DACs ON and at midscale,
aux-ADC ON

19

Ext2-Rx, Ext3-Rx, and SPI1-Rx states;
receive ADC operating mode (Rx):
fcLk = 22MHz, fiN = 5.5MHz on both 13.1
channels; aux-DACs ON and at midscale,
aux-ADC ON

mA

MAXIMN




101{Z. 22Msps. BIEINFE
1B H B i

ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 22MHz (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
Standby mode: CLK = 0 or OVpp;
aux-DACs ON and at midscale, 3 5
aux-ADC ON mA
VpD Supply Current
Idle mode: fcLk = 22MHz; aux-DACs ON 8 12
and at midscale, aux-ADC ON
Shutdown mode: CLK = 0 or OVpp 0.8 pA
Ext1-Rx, Ext2-Rx, Ext3-Rx, Ext4-Rx,
SPI1-Rx, SPI3-Rx states; receive ADC
operating mode (Rx): fcLk = 22MHz, 48 mA
fiIN = 5.5MHz on both channels; '
aux-DACs ON and at midscale,
aux-ADC ON
Ext1-Tx, Ext2-Tx, Ext3-Tx, Ext4-Tx,
SPI2-Tx, SPI4-Tx states; transmit DAC
OVpD Supply Current operating mode (Tx): foLk = 22MHz, fouT 247
= 2.2MHz on both channels; aux-DACs
ON and at midscale, aux-ADC ON
A
Standby mode: CLK = 0 or OVpp; aux- 07 W
DACs ON and at midscale, aux-ADC ON '
Idle mode: fcLk = 22MHz; aux-DACs ON 378
and at midscale, aux-ADC ON '
Shutdown mode: CLK = 0 or OVpp 0.7
Rx ADC DC ACCURACY
Resolution N 10 Bits
Integral Nonlinearity INL +0.9 LSB
Differential Nonlinearity DNL +0.45 LSB
Offset Error Residual DC offset error -5 +1 +5 %FS
Gain Error Include reference error -5 +0.85 +5 %FS
DC Gain Matching -0.15 £0.001 +0.15 dB
Offset Matching +7.4 LSB
Gain Temperature Coefficient +17 ppm/°C
o Offset error (Vpp £5%) +2 LSB
Power-Supply Rejection PSRR -
Gain error (Vpp +5%) +0.06 %FS
MAXI/V 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 22MHz (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 | symsoL | CONDITIONS MIN TYP  MAX | UNITS
Rx ADC ANALOG INPUT
Input Differential Range ViD Differential or single-ended inputs +0.512 Y
Input Common-Mode Voltage
Range vVem Vpp/2 %
RIN Switched capacitor load 245 kQ
Input Impedance
CIN 5 pF
Rx ADC CONVERSION RATE
Maximum Clock Frequency foLk (Note 2) 22 MHz
Channel | 5
Data Latency (Figure 3) Clock
Channel Q 5.5 Cycles
Rx ADC DYNAMIC CHARACTERISTICS (Note 3)
) i ) fiIN = 5.5MHz, fcLk = 22MHz 53 54.6
Signal-to-Noise Ratio SNR dB
fiN = 18MHz, foLk = 22MHz 545
. . . , fiN = 5.5MHz, fcLk = 22MHz 52.9 54.6
Signal-to-Noise and Distortion SINAD dB
fiN = 18MHz, fcLk = 22MHz 54.4
: ) fiIN = 5.5MHz, fcLk = 22MHz 64 75.6
Spurious-Free Dynamic Range SFDR dBc
fiIN = 18MHz, foLk = 22MHz 76.3
. o ) fIN = 5.5MHz, fcLk = 22MHz -78.7
Third-Harmonic Distortion HD3 dBc
fiN = 18MHz, fcLk = 22MHz -77.9
. . . f1 = 1.8MHz, -7dBFS;
Intermodulation Distortion IMD fp = 1.0MHz. -7dBFS 70 dBc
Third-Order Intermodulation f1 = 1.8MHz, -7dBFS;
Distortion M3 145 = 1.0MHz, -7dBFsS 6.7 dBe
o ) fiIN = 5.5MHz, fcLk = 22MHz -72.4 -63
Total Harmonic Distortion THD dBc
fiN = 18MHz, fcLk = 22MHz -73.5
Aperture Delay 3.5 ns
Overdrive Recovery Time 1.5x full-scale input 2 ns
Rx ADC INTERCHANNEL CHARACTERISTICS
- fiNx Y = 5.5MHz at -0.5dBFS, fink ¥ = IMHz at
kR ' ' - B
Crosstalk Rejection -0.50BFS (Note 4) 90 d
Amplitude Matching fiN = 5.5MHz at -0.5dBFS (Note 5) +0.01 dB
Phase Matching fiN = 5.5MHz at -0.5dBFS (Note 5) +0.12 Degrees

4 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 22MHz (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 = 0.33uF, unless otherwise noted. C|_ < 5pF on all aux-DAC outputs. Typical values are at Ta = +25°C.) (Note 1)

1R B iy

PARAMETER | symoL | CONDITIONS | MmN  TYP  MAX | UNITS
Tx DAC DC ACCURACY
Resolution N 10 Bits
Integral Nonlinearity INL +0.39 LSB
Differential Nonlinearity DNL Guaranteed monotonic (Note 6) -1 +0.2 +1 LSB
) Ta > +25°C -4 +1 +4
Residual DC Offset Vos mV
Ta < +25°C -5 +1 +5
T 25°C -30 30
Full-Scale Gain Error Include reference error | 1A > + + mv
(peak-to-peak error) Ta < +25°C -40 +40
Tx DAC DYNAMIC PERFORMANCE
DAC Conversion Rate foLK (Note 2) 22 MHz
In-Band Noise Density ND fouT = 2.2MHz, fcLk = 22MHz -130.1 dBc/Hz
Thwd—Qrder Intermodulation M3 f1 = OMHz, f2 = 2.2MHz 84 dBe
Distortion
Glitch Impulse 10 pVes
Spurious-Free Dynamic Range to
) SFDR fcLk = 22MHz, fouT = 2.2MHz 61 72.6 dBc
Nyquist
Total Harmonic Distortion to THD  |foLK = 22MHz, fouT = 2.2MHz 702 60 | dB
Nyquist
Signal-to-Noise Ratio to Nyquist SNR fcLk = 22MHz, fout = 2.2MHz 59.7 dB
Tx DAC INTERCHANNEL CHARACTERISTICS
I-to-Q Output Isolation foutx,y = 2MHz, fouTx,y = 2.2MHz 90 dB
in Mi TA > +25°C -0.3 +0.02 +0.3
Gain Mismatch Between DAC Measured at DC A > aB
Outputs Ta < +25°C -0.38 +0.38
Phase Mismatch Between DAC
Outputs fout = 2.2MHz, foLk = 45MHz +0.1 Degrees
Differential Output Impedance 800 Q
Tx DAC ANALOG OUTPUT
Full-Scale Output Voltage VEs +400 mV
Bits CM1 = 0, CMO = 0 (default) 1.29 1.35 1.41
Bits CM1 =0, CMO = 1 1.2
Output Common-Mode Voltage Vcom - V
Bits CM1=1,CM0 =0 1.05
Bits CM1 =1,CMO0 = 1 0.9
N AXIW 5
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 22MHz (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 | MmN TYP  MAX | UNITS
Rx ADC-Tx DAC INTERCHANNEL CHARACTERISTICS
Receive Transmit Isolation s(;(U?IDEngJlTZ iNzQ 2=I\/I5|—.|§,,V|fgi<T=x 2[)2AI\/ICHZ 85 dB
AUXILIARY ADC (ADC1, ADC2)
Resolution N 10 Bits
AD1 = 0 (default) 2.048
Full-Scale Reference VREF V
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 +0.1 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
AUXILIARY DACs (DAC1, DAC2, DAC3)
Resolution N 12 Bits
Integral Nonlinearity INL +1.25 LSB
Differential Nonlinearity DNL %‘;&Eﬁ;"gonommc overcodes 10010 | 15 Lo65 +12 | LsB
Gain Error GE RL > 200kQ 7 %FS
Zero-Code Error ZE +0.6 %FS
Output-Voltage Low VoL RL > 200k 0.1 Y
Output-Voltage High VOoH RL > 200kQ 2.56 V
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
S;P;Rlse to Channel-I Output Data ol Figure 3 (Note 6) 48 66 85 ns
g:gf/aa':iéo Channel-Q Output tboq | Figure 3 (Note 6) 66 88 111 ns
!I:i[r)nAeC DATA to CLK Fall Setup bS] Figure 5 (Note 6) 10 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 = 22MHz (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
Q—DAC DATA to CLK Rise Setup - Figure 5 (Note 6) 10 ns
Time
CLK Fall to I-DAC Data Hold Time tDHI Figure 5 (Note 6) 0 ns
QLK Rise to Q-DAC Data Hold bHQ Figure 5 (Note 6) 0 ns
Time
CLK Duty Cycle 50 %
CLK Duty-Cycle Variation +15 %
Digital Output Rise/Fall Time 20% to 80% 2.6 ns
SERIAL-INTERFACE TIMING CHARACTERISTICS (Figure 6, Note 6)
Falling Edge of CS to Rising Edge
of First SCLK Time tcss 10 ns
DIN to SCLK Setup Time tDs 10 ns
DIN to SCLK Hold Time tDH 0 ns
SCLK Pulse-Width High tCH 25 ns
SCLK Pulse-Width Low tcL 25 ns
SCLK Period tcp 50 ns
SCLK to CS Setup Time tcs 10 ns
CS High Pulse Width tcsw 80 ns
CS High to DOUT Active High tcsp Bit ADO set 200 ns
TS High to DOUT Low (Aux-ADC Bit ADO set, no averaging (see Table 14),
Conversion Time) tconv | foLk = 22MHz, 4.36 us
CLK divider = 8 (see Table 15)
DOUT Low to CS Setup Time tocs 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 7)
From shutdown to Rx mode, ADC settles 822
to within 1dB SINAD '
Shutdown Wake-Up Time tWAKE.SD us
From shutdown to Tx mode, DAC settles to 6.4
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 6.0
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 HS
From standby to Tx mode, DAC settles to 25
10 LSB error
MAXI/V 7
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 22MHz (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
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 SPI2-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 6.0 s
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 - VCcOM -0.256 V

Vbp/2 Vbp/2

Common-Mode Output Voltage Vcom -0.15 Vbp/2 +015 v
Maximum REFP/REFN/COM | 5 mA
Source Current SOURCE
Maximum REFP/REFN/COM | ° mA
Sink Current SINK
Differential Reference Output VREF VREFP - VREFN +0.490 +0.512 +0.534 \
lefer§Qt|aI Reference Temperature REFTC 12 opm/°C
Coefficient
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 Vv
Common-Mode Output Voltage Vcom Vpp /2 Y
Maximum REFP/REFN/COM | 5 mA
Source Current SOURCE
Maximum REFP/REFN/COM | 5 mA
Sink Current SINK
REFIN Input Current -0.7 PA
REFIN Input Resistance 500 kQ

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 22MHz (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)

1R B iy

PARAMETER | symeoL | CONDITIONS | min Ty max | uniTs
DIGITAL INPUTS (CLK, SCLK, DIN, CS, D0-D9, T/R, SHDN)
Input High Threshold VINH 0.7 x OVpp Vv
Input Low Threshold VINL 0.3xOVpD \
Input Capacitance DCIN 5 pF
DIGITAL OUTPUTS (D0-D9, DOUT)
Output-Voltage Low VoL IsiNk = 200pA 0.2 x OVpp Vv
Output-Voltage High VOH ISOURCE = 200pA 0.8 x OVpp Vv
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:

The minimum clock frequency (fcLk) for the MAX19706 is 2MHz (typ). The minimum aux-ADC sample rate clock frequency

(ACLK) is determined by fcLk and the chosen aux-ADC clock-divider value. The minimum aux-ADC ACLK > 2MHz / 128
= 15.6kHz. The aux-ADC conversion time does not include the time to clock the serial data out of the SPITM. The maximum

conversion time (for no averaging, NAVG = 1) will be tcoNy (max) = (12 x 1 x 128) / 2MHz = 768ps.
SNR, SINAD, SFDR, HD3, and THD are based on a differential analog input voltage of -0.5dBFS referenced to the amplitude

Note 3:

of the digital outputs. SINAD and THD are calculated using HD2 through HD6.

Note 4:

Crosstalk rejection is measured by applying a high-frequency test tone to one channel and a low-frequency tone to the second

channel. FFTs are performed on each channel. The parameter is specified as the power ratio of the first and second channel

FFT test tone.
Note 5:
signals using a sine-wave fit.
Note 6:

SPl is a trademark of Motorola, Inc.

Guaranteed by design and characterization.

Amplitude and phase matching is measured by applying the same signal to each channel, and comparing the two output

BT EFFIE

(Vpp = 3V, OVpp = 1.8V, internal reference (1.024V), C| = 10pF on all digital outputs, focLk = 22MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output, CrRerp = CREFN =
Ccom = 0.33uF, Ta = +25°C, unless otherwise noted.)

Rx ADG CHANNEL-IA FFT PLOT

foLk = 22MHz

-10 fa = 5.468363MH:z
20 Aa=-0.5dB
8192-POINT

-30 |DATARECORD

40
-50
-60
-70
-80
-100
01 23 45678 910
FREQUENCY (MHz)

MAXIMN

MAX19706 toc01

AMPLITUDE (dBFS)
AMPLITUDE (dBFS)

-20
-30
-40
-50
-60
-70
-80
-90
-100

Rx ADC CHANNEL-QA FFT PLOT

foLk = 22MHz

foa = 5.468363MHz
Aqa=-0.5dB

8192-POINT
DATA RECORD

0

12 3 45 6 7 8 9 10

FREQUENGY (MHz)

MAX19706 toc02

AMPLITUDE (dBFS)

Rx ADC CHANNEL-1A
TWO-TONE FFT PLOT

fork =22MHz |2
10 = 1.8MHz {2

fp=2.1MHz |E
20 A =-7dBFS |7
30 PER TONE -

8192-POINT
40 DATARECORD |
50

2 3

45 6 7 8 9 10
FREQUENCY (MHz)
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(Vpp = 3V, OVpp = 1.8V, internal reference (1.024V), CL. = 10pF on all digital outputs, fcLk = 22MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = OdBFS, differential Rx ADC input, differential Tx DAC output, CRErp = CREFN =
Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)

AMPLITUDE (dBFS)

THD (dB)

SINAD (dB)

10

Rx ADC CHANNEL-QA
TWO-TONE FFT PLOT
0 foLk = 22MHz |
-10 f1=1.8MHz |2
20 fp=21MHz |5
Aqa = -7dBFS
-30 PER TONE
0 8192-POINT
) DATA RECORD
-50
-60

i Ml
0 1

M Rl S ik Lol
2 3 4 5 6 7 8 9 10
FREQUENCY (MHz)

Rx ADC TOTAL HARMONIC DISTORTION

vs. ANALOG INPUT FREQUENCY
-60
-62
-64
-66 QA

68 ‘
70 74 /
2 B // A
74 -
Vi
76 %
78

-80

MAX19706 toc07

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

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

60 : ‘ ‘
58 | fin="5.468363MHz

56
54 /]
52
50
48 0A
46
44 1A
42 .
40

38 -
36 /

34
32
30

MAX19706 toc10

A\

21 18 5 12 9 6 3 0
ANALOG INPUT AMPLITUDE (dBFS)

=
=
==

=
w

SFDR (dBc)

THD (dB)

56.0
555
55.0
545
54.0
535

< 530

52.5
52.0
515
51.0
50.5
50.0

82

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

>
MAX19706 toc05

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

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

w0 N\ [
~\ g
78 \\'\ E
76 S IA
SN \
74 = | —
72 $
70 N
68 e S
66
64
62
60
0 10 20 30 40 50 60 70 80 90 100
ANALOG INPUT FREQUENGY (MHz)
Rx ADC TOTAL HARMONIC DISTORTION
vs. ANALOG INPUT AMPLITUDE
-50 —_— -
fiy = 5.468363MHz g
. 7N\ 5
8 P \ -
\ =
-60 NS
\\. QA
_65 1
70 " ,,,\‘Q.y\‘
75 N N
=
-80 N
-8

21 18 15 12 9 6 -3 0

ANALOG INPUT AMPLITUDE (dBFS)

SINAD (dB)

SNR (dB)

SFDR (dBc)

Rx ADC SIGNAL-TO-NOISE AND DISTORTION
RATIO vs. ANALOG INPUT FREQUENCY

56.0

55.5 ‘
55.0
54.5
54.0
53.5
53.0
52.5
52.0
515
51.0
50.5
50.0

MAX19706 toc06

1A
3 s

P NT—
¥l N

[ QA

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
60 — ‘
58 | fiv =5.468363MHz
56
o 0A
52
50
48 A
46
44 1A
42 A
40
38 ,

MAX19706 toc09

~\

34
32
30

21 18 15 12 9 6 3 0

ANALOG INPUT AMPLITUDE (dBFS)

Rx ADC SPURIOUS-FREE DYNAMIC RANGE
vs. ANALOG INPUT AMPLITUDE

8 .
fiy = 5.468363MHz 8
80 A5
0A i E
75 \7' ] >
—
: e
7 I
65 A
L
y i
55
50
21 8 15 12 9 6§ 3 0

ANALOG INPUT AMPLITUDE (dBFS)

MAXI N




101Z. 22Msps. BIEIIFE

1R B iy

AR TFHFIE (%)

(Vpp = 3V, OVpp = 1.8V, internal reference (1.024V), CL. = 10pF on all digital outputs, fcLk = 22MHz (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, Ta = +25°C, unless otherwise noted.)

Rx ADG SIGNAL-TO-NOISE RATIO
vs. SAMPLING RATE

56.0 —
fin = 5.468363MHz

55.5 0A

XMAX19706 toc13

SNR (dB)
<
=

54.0

53.5

53.0

15 40 65 90 115 140 165 19.0 215
SAMPLING RATE (MHz)

Rx ADC SPURIOUS-FREE DYNAMIC RANGE
vs. SAMPLING RATE
85 T ]
84 = iy = 5.468363MHz

oo
@
IAX19706 toc16

=~
79 A\ RN

78 .;: ‘\*7—4;—//
7 I
/

SFDR (dBc)

15 40 65 90 115 140 165 19.0 215
SAMPLING RATE (MHz)

Rx ADG TOTAL HARMONIC DISTORTION
vs. GLOCK DUTY CYCLE

71 | fiv = 5.468363MHz
-2 IA

MAX19706 toc19

-74 \

[ QA

THD (dB)

35 40 45 50 55 60 65
CLOCK DUTY CYCLE (%)

MAXIMV

SINAD (dB)

SNR (dB)

SFDR (dBc)

Rx ADC SIGNAL-TO-NOISE AND DISTORTION
RATIO vs. SAMPLING RATE
56.0

I I |
i = 5.468363MHz
555

XMAX19706 toc14

55.0

{

.
1A

54.0

53.5

53.0

15 40 65 90 115 140 165 190 215
SAMPLING RATE (MHz)

Rx ADC SIGNAL-TO-NOISE RATIO

vs. CLOCK DUTY CYCLE
56.0
555

550 e
545 f— RV
540
535
530
525
520
515
510
505
500

(XMAX19706 toc17

T T
L fiy = 5.468363MHz "

...........

35 40 45 50 55 60 65
CLOCK DUTY CYCLE (%)

Rx ADC SPURIOUS-FREE DYNAMIC RANGE
vs. CLOCK DUTY CYCLE
85
T T
84 - = 5.468363MHz

oo
@
MAX19706 toc20

3
N
\:

—
@

M,
\‘\

N\
‘A

b
7 N

7 QA

35 40 45 50 55 60 65
CLOCK DUTY CYCLE (%)

THD (dB)

SINAD (dB)

OFFSET ERROR (%FS)

Rx ADC TOTAL HARMONIC DISTORTION
vs. SAMPLING RATE

-70
-1
-72
-73
74 1A
-75

fin = 5.468363MHz

MAX19706 toc15

.

77 28
-78
-79
-80

15 40 65 90 115 140 165 190 215
SAMPLING RATE (MHz)

Rx ADC SIGNAL-TO-NOISE AND DISTORTION
RATIO vs. CLOCK DUTY CYCLE

56.0
555
55.0
54.5
54.0
535
53.0
525
52.0
515
51.0
505
50.0

XXMAX19706 toc18

1 1
L = 5.468363MHz

......................

0A—]

35 4 45 50 55 60 65
CLOCK DUTY CYCLE (%)

Rx ADC OFFSET ERROR

vs. TEMPERATURE
0 T
02 P 1A

o0 N\ /

-0.6
-0.8
-1.0
-1.2

14
16 QA

MAX19706 toc21

-1.8
-2.0

40 25 10 5 20 35 50 65 80
TEMPERATURE (°C)

11
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MAX19706

101, 22Msps. BIEIIFE
B H B %

BT EFFIE (£)
(Vpp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 22MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0OdBFS, differential Rx ADC input, differential Tx DAC output, CRerp = CREFN =
Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)

Rx ADC GAIN ERROR Tx DAC SPURIOUS-FREE DYNAMIC Tx DAC SPURIOUS-FREE DYNAMIC
vs. TEMPERATURE RANGE vs. SAMPLING RATE RANGE vs. OUTPUT FREQUENCY
20 85 g 85 S
QA four =foLk /10 ﬁ E
18 g g
16 81 A2 ) 5
5‘*\__ A L7
= 14k P /\\
£ 1 Y _ L
< 12 = 77 - S 79 / —
S \ g L S N\
2 10 \ = / =
& A 2 / = /| \
= 08 —1 @ 73 D76
= / A
[d>)
16
04 69 73
0.2
0 65 70
40 25 10 5 20 35 50 65 80 2 4 6 8 10 12 14 16 18 20 22 01 2 3 4 5 6 7 8 9 10 11
TEMPERATURE (°C) SAMPLING RATE (MHz) QUTPUT FREQUENCY (MH2)
Tx DAC SPURIOUS-FREE DYNAMIC
RANGE vs. OUTPUT AMPLITUDE Tx DAC CHANNEL-ID SPECTRAL PLOT Tx DAC CHANNEL-QD SPECTRAL PLOT
90 q < 0
I I g 0 g 5
fout = 2.2MHz e 10 fip = 2.2MHz Jg 10 fap=22MHz_|2
80 : g g
/ -~ -20 = 20 :
1 ) —_
_ 70 — % -30 % -30
=] / o 40 o 40
5 0 < = =
= / 5 50 S 50
50 2 Z 60 2 60
70 -70
40
-80 -80
30 -90 90
30 25 20 5 10 5 0 1 2 3 4 5 6 7 8 9 10 1 1 2 3 4 5 6 7 8 9 10 11
OUTPUT AMPLITUDE (dBFS) FREQUENCY (MHz) FREQUENCY (MHz)
Tx DAC CHANNEL-ID TWO-TONE Tx DAC CHANNEL-QD TWO-TONE SUPPLY CURRENT
SPECTRAL PLOT SPECTRAL PLOT vs. SAMPLING RATE
0 0 2 16 —— 2
f1 = 4MH, J hoav | Bxt4-Tx MODE Z
-10 fo = 45MHz—{5 -10 fp = 45MHz | 5 14 5
2 ! g =
20 ™ - -20 f z 1 o Thop_f*
a f o E 7
& 30 A & -3 AN f 10
vy g 2 o P
S % fo S 4 S 8 .~
= = ~ L1
S 50 = %0 z 6
<< << >
-60 -60 2y
70 k i -70 5
-80 -80 0
2 3 4 5 6 7 8 9 10 11 2 3 4 5 6 7 8 9 10 1 2 4 6 8 10 12 14 16 18 20 22
FREQUENCY (MHz) FREQUENCY (MHz) SAMPLING RATE (MHz)

12 MAXI N




101Z. 22Msps. BIEIIFE
EH B

BT EHFIE (4E)

(Vpp = 3V, OVpp = 1.8V, internal reference (1.024V), C|. = 10pF on all digital outputs, focLk = 22MHz (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 INTEGRAL NONLINEARITY Rx ADC DIFFERENTIAL NONLINEARITY Tx DAC INTEGRAL NONLINEARITY
10 5 1.0 . 1.0 2
08 g 08 g 08 g
06 ! i 06 ] 06 ]
04 | 04
g 0.2 %? % 02
gt = = 0 "
= 02 a = 202 H P P
04 0.4 " Al
056 06
038 038
10 10 10
0 128 256 384 512 640 768 896 1024 0 128 256 384 512 640 768 896 1024 0 128 256 384 512 640 768 896 1024
DIGITAL OUTPUT CODE DIGITAL OUTPUT CODE DIGITAL INPUT CODE
REFERENCE OUTPUT VOLTAGE AUX-DAC OUTPUT VOLTAGE
Tx DAC DIFFERENTIAL NONLINEARITY vs. TEMPERATURE vs. OUTPUT SOURCE CURRENT
05 s 0520 5 30 .
£ VREFP - VREFN H £
04 g g g
E s 25 N\ z
03 ] z : E:
0515 _
02 - =20
20 £ 0510 S 15
=] o =
01 | | I & — z
02 = T 'é 1.0
0.505 \
03 05 |
0.4
05 0.500 0
0 128 256 384 512 640 768 896 1024 40 15 10 35 60 85 0001 001 01 1 10 100
DIGITAL INPUT CODE TEMPERATURE (°C) OUTPUT SOURCE CURRENT (mA)

MAXIMV 13
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MAX19706

101{Z. 22Msps. BIEINFE
B H B %

BT EHFIE (4)

(Vpp = 3V, OVpp = 1.8V, internal reference (1.024V), C|_ = 10pF on all digital outputs, fcLk = 22MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = OdBFS, differential Rx ADC input, differential Tx DAC output, CRerp = CREFN =
Ccom = 0.33uF, Ta = +25°C, unless otherwise noted.)

AUX-DAC OUTPUT VOLTAGE
vs. OUTPUT SINK CURRENT

AUX-DAC SETTLING TIME

AUX-DAC INTEGRAL NONLINEARITY

30 5 - . 20 7
s STEP FROM 1/4FS TO 3/4FS g . g
_ : 10
= 1
& 20 o 05
= : $ A
2 15 500mV/div Frmen) = 0
5 [ i E
% 10 ottt o o e o e e 05
o 1
/ 3 1.0
1
05 / -. -15
0 i 20
0.001 0.01 0.1 1 10 100 500ns/div 0 1024 2048 3072 4096
OUTPUT SINK CURRENT (mA) DIGITAL INPUT CODE
AUX-DAC DIFFERENTIAL NONLINEARITY AUX-ADC INTEGRAL NONLINEARITY s AUX-ADC DIFFERENTIAL NONLINEARITY
g 20 = ' H
: 0 A H 04 :
N 0 A _
g 20 W Ao V\% / ! MM.,V 2
= = u } WV Z
-0.5 L] p{
-1.0
-0.6 -15
-08 20 -08
0 1004 2048 3072 409 0 128 256 384 512 640 768 896 1024 0 128 25 384 512 640 768 896 1024
DIGITAL INPUT CODE DIGITAL OUTPUT CODE DIGITAL OUTPUT CODE
5B B
E{L: A IhEE
1 REFP AR, H033pFH A S B GND, %A N AT iS¢ 1L REFP 5| .
255,;91,231, VoD BRI LR . 2. 2pF IO nFHLAIRIE, 44 Vpp 358 % GND.
3 IAP HEAFMBEREA . B TEF T, BESHEEZRIAP.
4 IAN EIETA B . S TAE AR, EEIANFECOM.
5,7,12, 32, 42 GND R . 32 AT GND 5| 2 3t~ i .
6 CLK R b A . I ADC 1% 3% DAC Y i (5 5.
9 QAN I QA S A A . B T/E RN, #E#FEQANECOM.
14 MAXIW




101{Z. 22Msps. BIEINFE
1B H B i

5B EE (%)

S| B IhE

10 QAP QAR A . Hum TAETR T, ¥ 155 EZQAP.

BF1/0. U ADCTERx BRI (0 1 . &% DACTE Tx I (% A . D9 Mg & A XA (MSB), DOy
13-18,21-24 | DO-D9 | mipergefin (LSB).

19 OGND i R B A b

20 OVpp IR sh A R . HETEEIN+1.8V 2 Vpp. H2.2pF M0 IpFHRZAHEE, #O0Vpp s 2 OGND.

25 SHDN AW A . B AR P MAX 19706 #E A SRR 2.

26 DOUT B ADC ¥4

5 R RIRFROR R A . TR OB BT PR B . B PR R I, #5505 SPI i

7 / A3 E TR, FAT/R S AL ER % OVpp sk F 4% OGND.

28 DIN SERBRATHE DB . BEAE SCLK L FT 8117 .

29 SCLK RES 1= EaEcARIEE LTINS

30 CS SELHATHED IR . PR RE R TR

34 ADC2 4 B ADCAE4D 5 A

35 ADC1 1 B ADC 4B 5 A

36 DAC3 I B DAC3 BE 4814

37 DAC2 T B DAC2 B 481 4

38 DACH B DACI B4 Y (AFC DAC, £ EHAR], Vour = 11V)
40, 41 IDN, IDP | DACIEJHE ID 24 H 5
44, 45 QDN, QDP | DACIH i QD 2245 H & H1

46 REFIN BRI . T AR IR EIE 2 Vpp

47 COM R ET/O. R F0.33pF B 28 35 #% COM 2 GND.

48 REFN FHAENO. Rx ADCHHIEE A +(VRepp - VRern). 0. 1pF % 328 REFN £ GND.

— EP MBS, MEESREAENTEREEGND. EHEPEGND VM.

E2Hi B
MAX19706 £E &%, T & 1012 Rx ADC FINEE 1067 Tx DAC,
TE22Msps 4l R N B BRI REAE & M sh S M dE .
Rx ADCHELIL ALK #8 N4 2245, W #E101.024Vpp
WEEES . Tx DACE I H 2 £ +400mV i & & 2
ES, HEREBEETE, AT VQLIE.

MAX19706 % i 7 3 8% 12075 BYDAC (aux-DAC) F1—4~10

B 333kspsHi B ADC (aux-ADC), A 4: 15 A 2 1= %,

F B DACH) SIS ) 24 Tps, AT DR B 33 4 7
(AGO). FZAH K & (VGA)FIH SR i (AFC)

MAXIMN

FERE . fBIADC BA S T i, o DI ab P a1y
TAEGAT, BINEEAR IR, X R YRR

MAX19706 {8 F3 4k sh AT O #hl TARRE R, dRfTr i
. HR 70 34 SPIAIMICROWIRE™. MAX19706 1] il
HHRTEOEECE . SH. FPL. &I (Tx) Mgk
Rx) #5L, FH-pe R B DACHIH B ADC.

Rx ADCAHITx DACHZ=$71/0, M/ T F Ok,
HE 0 T E Mg, 10 FERE TIEE+1.8VE
+33VHLH.

MICROWIRE /2 National Semiconductor Corp. ] & #5 .

15
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MAX19706

101{Z. 22Msps. BIEINFE
B H B %

X F& 1012 Rx ADC

ADCHI T4« WK G W TEARAR T #E T BT = 3
B . K ZR A B A I B JE O A AT — UORFE
55 B AT AR P, 8 TA S JE A 5> B A i B
HIE QA RS54 A . ADC i & R B A TG Bl oA
iVREF’ %*ﬁﬁ)\?ﬁ@ﬂﬂ\/m} /2 (iQOOmV)a VREFEE
Vrerp M VREENZ 25 . VRAI(E B 0L M B — 7.

BNREFURFF (T/H) B
E 152 Rx ADCHi ACREEFMERE (T/H) HLESfRTE]. P ADC
#i A (IAP. QAP. IANFIQAN) A] L2470 el Bsm ik 5h . X
IAPHITAN. QAPFIQANMFTRHPTILAL, FH-¥f AfF 53t
B R 3% B AERx ADCHI Vpp / 2 (£200mV) YuHIN, PLsE
PR R

)
INTERNAL
BIAS COM
SZaK S5a
) Cla S33
o AR
w +7 | -
out
C2a h
Sic s1
(@] -
MR o—I—{ | + out
S4b Cb Cib
IP—'
o g S3b
T 1, CLK
INTERNAL COM 1'HOLD  1!HOLD
BIAS . :
- INTERNAL
INTERNAL TRACK ~ TRACK > NONOVERLAPPING
BIAS COM CLOCK SIGNALS
S2aT‘ S5a
3 Cla S3a
St I ¢
e 7 ' -
| ouT
C2a n JNAXIM
Sdc S1
o _ MAX19706
a4+ I + ouT
S4b b o1h
0—'
o ; S3b
fszn S5b
INTERNAL COM
BIAS
)

[l 1. Rx ADCPq#5T/HH i

16
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101{Z. 22Msps. BIEINFE
1B H B i

1. Rx ADCHi i i FI N EXF
D oL TAGE " | 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 +1 10 0000 0001 513
VREF X 0/512 0 (Bipolar Zero) 10 0000 0000 512
“VREF X 1/512 1 01 1111 1111 511
VRer x 511/512 511 (-Full Scale +1LSB) 00 0000 0001 1
VRer X 512/512 512 (-Full Scale) 00 0000 0000 0
Rx ADC ZZ R FEK
g 21V N PSR B A AR B B R T
) L V1024 (CHI) MIiiEQ (CHQ) fERt {55 (CLK) EFHITREE, &5
T - REF -~ ~

LARANARAREE o
1111110 4
1111111101 4

FFSET BINARY OUTPUT CODE (LSB)

o
o
o
o
o
o
o
o
g
!
;
|
‘
I
I
I
H_LL
‘ .
‘
‘
I
I

< 000000 0010
00 0000 0001
00 0000 0000

100000 0001 |
1000000000 4 - === == === == ===~~~ e it X(com)
0111111111 4 ; !

INPUT VOLTAGE (LSB)

(Com)

/&2, Rx ADC &4 iR

MAXIMN

R % H % D0-D9. CHI%HE &£ CLK B A RlFr, CHQ
BARAECLK N RRIERHT . A3 i B JEmE ey, CHLE
At E Ay SANBS b JETBE , CHQ 5.5 B b JoT 3

HF@WN/5 H ##E (DO-D9)
MAX19706 7E U= T, DO-D9-&Rx ADC %k £ 1% 4
it RS Tx DACH B FZ i AL =R — B,
TAETEE W TR . MAX197067E K % #i T, DO-D9 &
Tx DACKFZ M A . ZHBE PR OVp X B 1.8V
B Vpp. B N RS RD. MAERER
A AE/INE B i DO-D9 284 4% (< 15pF), DLl K
(507 BRI 15 A MAX 19706 B HLHR 4, SR BhASHERE .
BOr i Z o R el B SRR AR, AR
MAX19706 K %5 fii Hi 3 58 e 100QEL P, A Bh T2 & Rx
ADC F1Tx DACHYHERE . 3¢ T ¥ i H v 8 4 100Q 5 X
FEL BEL 3R 3 85 7 5% b ) SE 813 5 %5 MAX19706EVKIT J B ]
FSHDN. IDLEFISTBY RS T, 5IMIDO-D9H N#B 4,
PABH - B 2 B . R 3 A B I 8 i DO-D9
IO, ANV AR =88 EAI £ OVpp, AW FHLE .

17
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MAX19706

101{Z. 22Msps. BIEINFE
B H B %

A

5.5 CLOCK-CYCLE LATENCY (CHQ)

5 CLOCK-CYCLE LATENCY (CHI)

‘4— toLk —>‘

CL->\<— CH ->‘

]

L
looo—ﬂ

tpol —>‘

1]

I I

D 6 €3 £ €3 6 3 €3 6 €3 €D &

3. Rx ADCRZhT/7IE]

XL F& 1012 Tx DAC
W 100 Bl i gs (Tx DAC) Al TAETE &%k 22MHz [ it
B R T . Tx DACE(FEH A, D0-D9, & 104784k,
FLE S MEDR S Tx DACHYT E M R AR ERE
REWHEMEE, BSHEERZE 7.
Tx DACYEIDN. IDPHIQDN. QDP A%t W & 0.9V E
L3SV R R B IR BB E L, TR shi A Bt

%2. Tx DACHIHE ESHW AR XF

KFEFI0kQH 2534 Adh. L T REIEAZ A8 428 Al
MAX19706 Z (Bl I BEHIES: . 2 8RE AR 28758109V &
1.35V LB & . Tx DAC H LB B4 2 740 L
P E B, RS gAY e A PR AL, AR AR A
Tx DACH) e sh e ./ T 048 1 It L F J2: Fl P 7
A/, Tx DACZE4r Bl A RE A T sum it . 2%
T Tx DACH H L 5% AGRiS Xt o2 &2 . £ 1051
T HR I R 2ERE . 43878 Tx DAC KRS H HL

(Internal Reference Mode VREFDAC = 1.024V, External Reference Mode VREFDAC = VREFIN; VFS = 400 for 800mVp-p

Full Scale)
DIFFERENTIAL OUTPUT VOLTAGE (V) OFFSET BINARY (D0-D9) INPUT DECIMAL CODE
VREFDAC ,, 1023
Vo | —REFDAC  “2e9
(Vrs) 1051~ < 7023 111111 1111 1023
VREFDAC ,, 1021
Vpg)-BEFDAC , ==
(Ves) oza " 1003 1111111110 1022
VREFDAC ,, _3
(Vg )—BEEDAC o = 10 0000 0001 513
1024 1023
(VFS)VREF—DAC x— 10 0000 0000 512
1024~ 1023
-VREFDAC 1
(Ves) x 01 1111 1111 511
1024 1023
(VFS)M o 1021 00 0000 0001 1
1024 1023
-VRerDAC ,, 1023
Vpg) —REEDAC =22
(Vrs) 1024 103 00 0000 0000 0

18
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101{Z. 22Msps. BIEINFE
1B H B i

- - -TTTTsssss s =77 1

1 MNMAXIWV I

1 MAX19706 1

: : EXAMPLE:

T DAC

: o > i [ Tx RFIC INPUT REQUIREMENTS

X ! o DC COMMON-MODE BIAS =

X : 0 1.2V (MIN), 1.5V (MAX)

90
1 1 o BASEBAND INPUT = +400mY
: DA 1 DC-COUPLED
0-CH > 1

1 ]

1 1

| e e e e e e e e e = = ———— -

FULL SCALE = 155V —|
VoM =135V —fmmmm e e m e m s e m e e e e COMMON-MODE LEVEL
SELECT CM1 =0, CM0 =0
Veom =1.35V
VDIFF = £400mV
7ERO SCALE = 1.15V —]
o

[4. Tx DACFIDN. IDPHIQDN. QDP 254t ngHA% B i f 1

MAXIMN 19
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MAX19706

101{Z. 22Msps. BIEINFE
B H B %

Tx DAC % VQiMl 18 i HA M 57 (Y B R R . 1% ThRg
AIE SPIE O E . E iR FAME N T TxF 5l 1
s AN (2 0.3R9).

Tx DACHF
RPN INE PN & TR Ll LD VS-S b ]
i (D) BIRERSME S TS, Qi (QD) HkfE
Wi {5 5 BT . TRNQ %t RIBHAE T — ik 5
TR -

3L ETEOMT (E1E

3L B ATH I EHIMAX 19706 TR B A0 =4~ 12 4 % B
DAC & 1007 5B ADC. _FHR, & EMAX19706, {#H T
VETERT R IE T . SRR AT iR B 2 E 0 26
2. FEAL. Rx. Tx. #iBYDAC#: il ok i Bh ADC e e .

— A 1ef AT e A TR IS, R3FTR. 1% 1640
FH A-AOFEHIN I DI1-DOBR 7 20 A . R R 16 I 5
ZMSB (D11) 760, H/52LSB (A0). F4. FSHIFEOGH
H T MAX19706 9 TAER N AISPIAr 4. & 474 O 7R A
AR A R

SPI&77#S1%
3PN, WL E A A AL AS-AO BN F 1 T
fERE . TEA3-AONL, ¥ 7EENABLE-16. Aux-DACI.
Aux-DAC2. Aux-DAC3. IOFFSET. QOFFSET. Aux-ADC.
ENABLE-8 #ICOMSEL #% X 1 i# 1714 . ENABLE-162 3
INTAERE . B SR e, S IRFIFFILRES, L&
FAST. SLOW. RxMITx #0114 . F42EMAX19706
LR . R SA Tl T/R 5| BRI il ) 7058 Tx-
Rx Y iR . 55 632 SPI% il Tx-Rx Ml A A =X, .

CLK

/S

D0-D9

: Q:N >< !N +1 ><
™ o

 GEEI G

QD

——»| IDSQ |[w—
Q:N-2 'N-1 >< Q:N-1
tog [

5. Tx DACZZE FIH
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% 3. MAX19706 & 154

101{Z. 22Msps. BIEINFE

1R B iy

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(LSB)
ENABLE-f6 | E11=0 1 E10=0" g1 1 | k6 | E5 | E4a | E3 | E2 | E1 |EO|O]0O]O 0
Reserved | Reserved
Aux-DAC1 1D11 1D10 | 1D9 | 1D8 | 1D7 | 1D6 | 1D5 | 1D4 | 1D3 | 1D2 | 1D1 [ 1DO| 0 | O | © 1
Aux-DAC2 | 2D11 2D10 | 2D9 | 2D8 | 2D7 | 2D6 | 2D5 | 2D4 | 2D3 | 2D2 | 2D1 | 2D0 | O | O | 1 0
Aux-DAC3 | 3D11 3D10 | 3D9 | 3D8 | 3D7 | 3D6 | 3D5 | 3D4 | 3D3 | 3D2 | 3D1 [3D0 | 0 | 0 | 1 1
IOFFSET — — — | — | = | — |15 104|103 ]102]|101|100|0]| 1|0 0
QOFFSET — — — | — | — | — |Q05|Q04|Q03|Q02|Q01|Q00| 0| 1| o0 1
COMSEL — — — | - =] =]=1=1—=1]—=lcMmi|cmMo| O | 1| 1 0
AD11=0
Aux-ADC AD10 | AD9 | AD8 | AD7 | AD6 | AD5 | AD4 | AD3 | AD2 | AD1 | ADO| O | 1 | 1 1
Reserved
ENABLE-8 — — - -/ -/ =] =| | EB|E2|E1|EO|1]0]O 0
— = RAHHH.
x4 BEEEELS
ADDRESS DATA BITS TR FUNCTION
MODE (POWER DESCRIPTION COMMENT
A3 | A2 | A1 |A0|E9* | E3 | E2 | E1 | EO | PIN27 MANAGEMENT)
Rx ADC = OFF
TXDAC = OFF Device is in complete
1X000 X SHDN | SHUTDOWN | AUxDAC =OFF shutdown.
Aux-ADC = OFF 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 | AWDAC =lastState || /oo dny power.
Aux-ADC = OFF Overrides T/R pin
CLK = OFF pin.
REF = ON
X = LK.

*E9 1k SO B i AN i A -

MAXIMN
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101{Z. 22Msps. BIEINFE
B H B %

%x5. RAT/RIIBSMBIESITX-Rx (T/R = 0 = Rx#Ex, T/R = 1 = Tx#ER)

MAX19706

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
SX Xlgge:_ 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 1to 0
Tx Bus = Enable '
Rx Mode: Low Power:
Ext2-Rx Rx ADC = ON i =
O | (Default) Tx DAC = OFF tsrg;?é;s ;Xtow1he” TR
Rx Bus = Enable ‘
0100 SLOW-FAST
:;; I\A/Igcée:_ ON Moderate Power:
0000 1 Ext2-Tx Tx DAC = ON Ez;itSE; Los Ijxt;vgen TR
(16-Bit Mode) Tx Bus = Enable '
or
1000 Rx Mode:
, - Low Power:
(8-Bit Mode) 0 | Ext3-Rx RXADC = ON Slow Rx to Tx when T/R
TxDAC = OFF transitions 0 to 1
Rx Bus = Enable '
0101 SLOW-SLOW
Tx Moge: Low Power:
1 Ext3-Tx FCADCS OFF Slow Tx to Rx when T/R
TxDAC = ON transitions 1to 0
Tx Bus = Enable '
Si Xlggei ON Moderate Power:
0 Ext4-Rx - Fast Rx to Tx when T/R
TxDAC = ON transitions O to 1
Rx Bus = Enable ’
0110 FAST-FAST
;); I\A/Igcée:_ ON Moderate Power:
1 Ext4-Tx B Fast Tx to Rx when T/R
Tx DAC = ON .
transitions 1 to 0.
Tx Bus = Enable

22
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% 6. FIHSPIs£1EH Tx-Rx

101{Z. 22Msps. BIEINFE

1R B iy

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 Rx ADC = ON Slow Rx to Tx through
TxDAC = OFF SPI command
Rx Bus = Enable '
Tx Mode: Low Power:
Rx ADC = OFF .
0000 1100 X SPI2-Tx SLOW Tx DAC = ON gL(SIV\/Cl;;)aF;Ethrough
(16-Bit Mode) Tx Bus = Enable '
or
1000 Rx Mode:
) Moderate Power:
(8-Bit Mode) 1101 X | SPI3-Rx FAST RxADC = ON Fast Rx to Tx through
TXDAC = ON SPI command
Rx Bus = Enabled ’
;X I\A/I([))ccl:e:_ ON Moderate Power:
1110 X SPI4-Tx FAST % - Fast Tx to Rx through
TXDAC = ON SPI command
Tx Bus = Enabled ’
X = £k.

TEENABLE-16#5 3~ , B DAC BAG M 4 HI0L: E4.
ESHIE6, HEIfLn] AR AEHIBIADC. £ TRHBIDAC
HRegmiY, FSZFMBIADCH Y. EILAEION R,
T EBE K.

Aux-DACI. aux-DAC2Hlaux-DAC3#E X % DACL. DAC2
MDAC3 B DACHIA #TIERE, I N EFADACHEH
AHHE. _DI1-_DOZEAHBIDAC I % A BdE, nl@nt
SPI4ife. MAX19706i840 & W6 LA 774w, 43 BIXF Tx
DACHY 1. QiB &M FT M IE (2 W#9). F|HCOMSEL
B CM 1A CMO 7 18 2 LB (S L€ 10). Al
Faux-ADCH R B S B ADCH B (IFMABIE S % 10
7. 333kspsH# I ADC —77). ENABLE-8# =, T e i i
BEAI W, =N . FEPLIRASZ M0, DL R FAST/
SLOW Rx Fl Tx 4= 2 [a] g I 6 .

MAXIMN

R7. #BIDAC{EBER (ENABLE-161&%)

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

8. HEIADCEgER (ENABLE-164&5()

E9

SELECTION

0 (Default)

Aux-ADC is Powered ON

1

Aux-ADC is Powered OFF

23
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MAX19706

101{Z. 22Msps. BIEINFE
B H B %

%9. BE I FNQEIFIEHILL (OFFSET 3 QOFFSET# )

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 -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 29 LSB

0 1 1 1 1 0 30 LSB

0 1 1 1 1 1 31LSB

A X F+400mV i L% 1 LSB = (800mVpp / 1023) = 0.7820mV.

*10. tiEi%+F (COMSELEX)

CM1 CMo Tx DAC OUTPUT COMMON MODE (V)
0 0 1.35 (Default)
0 1 1.20
1 0 1.05
1 1 0.90

J TR K OC T MAX 19706 19 i B B4 FBL B, K Rx ADC
i B =S, B R A RO R IIAE. 4Rx
ADCHa th i =82 TAERE, $o - th o b — iy e i
Bl . Tx DACACIBT R e BRI, DURITAF i 1 20He K
o IR W A= i B i 5 I [R) B2 T REFP. REEN A
COM H, 25 38 FL S [ . Py s 4k o A X AR 2 o ) 7 6 v
BT, MeREES A SR E D g ARXBEA82.2ps, #EA
Tx#E= 26.4ps.

24

R, BB RO B TAE, HERA6E
HWAE 15 Rx ADCHa ol oy =25 . MRS E] Ry #EA
Rx#zX 9.6ps, #EATx B 6.0ps. 24 Rx ADCHiH M =7
PR TAERS, $oe4m o b — O e 5
RO, Bk TAE, L EThRbwat k. MR
M ERI ]2 - g ARx B 17.5ps, #EATXBE 22ps.
Y Rx ADCHir th N =K 2A RORASE, BoFfmt oy b
— I A RS -

FAST/SLOW RxFaTx#zt
MAX19706 MY B A SMER Tx-Rx 5 H1Th B, H 324t SLOW
A FASTHE N SZI R FITx P4 . ZEFAST Tx#Exl, Rx
ADC# kL, T ADCHTEDO-D9 M2k iy $ w5t b =
& [AFE, 7EFAST Rx R, KiEDACHK LH, i
DACKETEDO-DI MMM FMANZS. B TARGC
LT FHIRE, AU EBORERE, K Tx £ Rx 5
Rx & Tx W)t [ 1R 45 . FEFASTH T, Rx £ Tx HITx

MAXIMN




ERx WU ] M 0.5ns . HE, BT TxFRx NZIRL
AR, AT . B R XSRS T B 2k
wWaE, Rx ADCHi e Tx BIRE ¥ =75, Tx DACH
ANBERTER AR FE =5

SLOW # 3 F, Rx ADCH#E Tx #0211 ; RAE, Tx
DACTERx JHE] 57, DURFRETI#E. SLOW Tx X T3
FEN33.9mW. Rx B TR IHAE K 39.3mW, [ FASTH
THYZHRE R 46.8mW . HE, SLOWER T AR[RER A
YIS )36 . SLOW B3 R, Rx & Tx f U1 e st 1]
H6ps, Tx ZRx H8.1ps.

IMEBT/RLTBIE RS BITHEOER
ENABLE-16 5 ENABLE-8 27 77 i ) E3 {7 B & i {4 ) Tx-Rx
R AR T/R S (B3 N2 ARAK) 2], B2 i SPIy
4 (B3 W) 0. MAX19706 BRI\ & 454 il
Tx-Rx B2, FEAMIHERIET, FAT/REA (51#127)
FEHIRC Tx RIS g s BERLR . MAX19706

101, 22Msps. ELTHFE
EH B

Al 3@t A Ak (AR Tx-Rx ¥ 4l. 7ESHDN. IDLEE{STBY
WRT, TR ATRL. BEIEM, @i o#mHbE S
SHDN. IDLE= STBY #z, & FPERTx-Rx 5l
TE {81 I SPLA A0 5 #2551 Tx-RiCIRZSHT (UMEBT/R 31 I
), WHHT/RGI EH 2 OVppak R4z % OGND.

SPIftF
B ATHUTE O AT 3 2 v SPI/QSPI™/MICROWIRE/DSP
10 . CS EAK L 478008 in#k 2 DIN =5 4 8/ DOUT.
CSHI =AM, BEA P ITH40 (SCLK) EFHE L& AL
e A R E SO 160 RSN BT AT TG,
CSAmBFELHIE. T A5, FEKCSE NS
B, FF 2 /D745 80ns . SCLK 78 % 4 i [A] 25 ROIR 2%,
AR S, AT DU K. o2& 34k R ATH O
VR .

QSPIAZMotorola, Inc. H iR -

' ' ' '
' ' ' '
< > - »
' . >

SCLK

' tDH

" 16-BIT OR 8-BIT WRITE INTO SPI (DIN) | 16-BIT OR 8-BIT WRITE ! 10-BIT READ OUT OF AUX-ADC (DOUT) WITH
: INTO SPIDURING ! SIMULTANEOUS 16-BIT WRITE INTO SPI (DIN)
AUX-ADC CONVERSION ;
- |
' les i
A \ /
a ooy L L
*1» -
o DCS tCHZ

\/\_/\f\MﬂL

MSB 1.SB
o XX X 0 MSBX ) M B'&%‘UX . B&@UW

DOUT =TRI-STATED WHEN
AUX-ADC IS IDLE

pout

BIT ADO IS SET

AUX-ADC

ISBUSY T\ 3 NS S8~ LS8 D%”
\ | BITD ) { BITDO BIT D0 Jfler
\__Aux-Apc_/\! (poum)/ \(DOUT) (HELD)/: STAED

.. DOUT = ACTIVE WHEN .7:

© DATAREADY ' CLEARED

K6, T O A

MAXIMN
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MAX19706

101{Z. 22Msps. BIEINFE
B H B %

B hERF
E TR E 7. twage BB H W, 25 R g fE LR
o, A Rxal T i me BRI ] . tpnapLE A2 Rx ORI Tx
32 (B AH B4 A P 2 B T . tw ake AT tENABLE 23 9l J& Rx
ADCIAF45 & SINAD #5 4% 1dB LA PY 19 £ 520 [A] T Tx DAC
RF10NLSBIRZEVEH P AYISIA] . twake MteNABLETE 16
{7 ERF746 4 1 CS EAHT BiF# MAX19706 /5 (Fh SPI#E i)
o T/RZHEBEAE GPEPTx-Rx3EH]) 5 TN E. 7EFAST
BT, Tx AT Rx R (1] D) 466 9 4k 52 BsF 1] Sk 0.5 s«

RERPHHA (CLK)

Rx ADCHITx DACILZCLK#i A . CLK i A Al i i
OVpp X &Y 1.8V £ Vpp CMOSZH#HLF-. B T2 ER%R
() A 46 B e T AR ERES b BRI R R BRI R E R A, MR

RS ETHAIT BRI (< 2ns) BOMHEH. i T7E
I35 5 TR AR, K% ETHE# 3h BR ATRE AR
AT T A2 9 S b 3 #6227 A Rx ADC B SNRAERE,
LU AW

SNR=20 x log 1
2xmx iy Xtay

Hrp, ONREBER A, (o SR I B EE s ]
Bk B0 T R B AR SC B . TR B B AT
Bl AL, 5 e AFIECF S 5 2 T 2k .
MAX19706 B 2 A H TR OVpp /2, 525 H50%
+15%.

CS 1 :
| I
k| '

XXX

16-BIT SERIAL DATA INPUT

D0-D9

ADC DIGITAL OUTPUT
SINAD SETTLES WITHIN 1dB

—

twake, sp, sT_ TO Rx MODE OR tenagLE, RX

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

'@ twakE D, sT_ TO Tx MODE OR tenaBLE, TX

'
€———— tenasLe, Tx EXTERNAL T/R CONTROL
'

_>|

1

. :

1
TR

Rx - > Tx ,

—

1
R
Tx->Rx

tenagLE, Rx EXTERNAL T/R CONTROL

S

K7, BAWR PR

26
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12 {73 Bh#E#IDAC

MAX19706 £ = #& 124 B DAC (DAC1. DAC2. DAC3),

LAY ps, FATHEGI AR EBORE (VGA). B3l
s (AGC) ME shfii i (AFC). HHBIDACH i
FIH0.1VER256V. EHIFEH, VGATAGC fiith (DAC2
FIDAC3) A% . AFC DAC (DACI) b HLEAME & H R 1.1V.
HBIDACTH iy SPLE 2 =i, (A7ESHDNAE T,
BIDACTE &<, fHitEENE. ESTBY MIDLE # 5
T, HiBIDACHERE b — ks . M SHDN Mt FE i,
HHIDACHKE F— kst 3.

RZAT 24025 F i B DAC i i R Bk, DAARAR i 5 A9 s S i
(AR e . AR KRR SpF (& A5 &
HLZY), BHAE LK F200kQ. ISR 28 77 4% K T SpF,
MIFETER S F S — AN IOKQERLFH . 5 B¢ FRL B A B T 3R
KK IR (< 15pF), A4 K g 7 (A .

1017, 333kspsi#BIADC

MAX19706 % 5 T 1042, 333ksps#i B ADC (aux-ADC), #
Hal A2 e 4. EfMBADCHEFFHT, ¥

£ 11. {HBADCE i

101{Z. 22Msps. BIEINFE
1B H B i

ADO B4 a8 — I B ADC a4 . 64552 UG, ADO
HhiE%E. BiaEADOE MR EEH TR (2N %
11). ADIfi g B ADC N FREE M (2 WL 12). AD2
FIAD3 N B E AT BIADC I3 A TR (3 L3 13). AD4. AD5
FIADG L F Sk BE 48 & — &6 TT 0 i e i 2 ) BUF- 25 1 A
. WEE TSR, a2 0% 14).
U E ADT. ADSHIADINL (2 WL 15), RIXF R Get 4
AR, BRI . B ADIOM B S (B2 16), AIfE
DOUT %y 4 %k B ADC B i 1 0088
HWBIADCH A 4: 15 A\ 2365 4, ARSI DU 5 A U5 .
i AURJE B AD3FIAD2 (B W3 13) 8. M2 E
#rfi A (ADC1FIADC2) 7T DL /MER(E 5 U8, #ltn:
MAX2208 5t 451 Ty 2 46 il 28 5, MAX 661316, 5 & g%, 5 4h
WA 2 5 R AN EER S| Vpp M OVpp, FT Wl
HLYE LR . NFBVpp MOV pp i 122 18 ik 56 J A FELBEL 43 2%
SEPR, PR Vpp / 2FI0Vpp / 2K IE 45 5. #BADCHY
HEL HE 6 1 T A PR 6 2.048 VAt B B #E B Vpp (S L#12) i
B ROALVpp EMERERE, RE0E IR T2.048V (i R FE L
T ANFFFLRE . i A VB LRV BB R BB HE Vipp -

= 13. HEIADCHINIE

ADO SELECTION AD3 AD2 AUX-ADC INPUT SOURCE
0 Aux-ADC Idle (Default) 0 0 ADC1 (Default)
1 Aux-ADC Start-Convert 0 1 ADC2
1 0 Vbp/2
1 1 OVbp /2
*12. BEIADCEE
AD1 SELECTION
0 Internal 2.048V Reference (Default)
1 Internal Vpp Reference

MAXIMN
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MAX19706

101{Z. 22Msps. BIEINFE
B H B %

e AR B 12N A (LI AT ACRAE. 104
R — LT E LB, B)m LA B TR R 17
AR g8 A — U CREFTTRUE I HE) . L
P A B U B T B 12N Y (42 5 8RR A
KT 1R, et sh b R4ent a0 A (CLK) 7242, SPI
A RFE AT AT A X R G R A TIE 2080 (& B ADT. ADS
FIADINL; 2 WK 15), FENHBIADCIE Kt sk, 4
B ADC ) B K %5 # 3 3R 2 333ksps. i KIS 4 46 o
4MHz (333ksps x 12/NHH4d) . MR IR MR MAX19706 /) £
45 CLKAR R (2 WK 15), Hefid 24 10 40 45 b (o % e it 4
W /NT 4MHz . 5 B ADC R S5 e ist 18] m] i R =3t
B tconv = (12 x Navg x Npry) / fopks HH, Navgh
Z 58EFHNAE (B3 14), Npy ACLKAHtE (&
ML 15), forx ARG CLKH .

DOUTEH 4 F =882 . ¥4 B ADC g shi e (7
AD0) Bfi, DOUTHRIFE N E T, FERFBIADCIT.
i R e B (BAEBCTBITEN) T, 8RR
fi4%, HDOUTZE MRV, fenfit B its, ik
h%) DOUTH. 24 ADION &7 (AD10 = 1) B, #BYADC
HEA B A, 24 CS B MK -T-i i £ DOUT &
. W ADCEUE# L DOUT (MSBTERT), 7F & 174
(SCLK) B FFEIEF 3R . CSE Eat, DOUTHEA =4
24 ADIONLIEE (AD10 = 0) BF, REEAE M DOUT 3 B4 B
ADC %4l (2 L3R 16).

A XS DIN#EATE#:4E, SDOUTIRA TSI . M DIN GG A
HI1600 T8 44 e EBC & . B 1k K DOUT 13504 it 3
BN FRATAE B, AR EEDINAL T & B PR A5 . Al i) M ik
1B A2, WRHARGEE DL, FFRLNEBFFREA

ER B .

28

*14. HEIADCHiE 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 = £k,

£ 15. #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

alalalalololo o
alalololalalolo
S |O|=2|[Of=]O|=2|O

CLK Divided by 128

% 16. FHEIADC iz H =

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




101{Z. 22Msps. BIEINFE
1B H B i

®17. BEHER
VREFIN REFERENCE MODE
Internal Reference Mode. VREF is internally generated to be 0.512V. Bypass REFP, REFN, and COM each
> 0.8V x Vpp : )
with a 0.33uF capacitor.
Buffered External Reference Mode. An external 1.024V £10% reference voltage is applied to REFIN. VREF is
1.024V £10% internally generated to be VRefFIN / 2. Bypass REFP, REFN, and COM each with a 0.33uF capacitor. Bypass
REFIN to GND with a 0.1pF capacitor.
HEGE N
MAX19706 PN 55K 25 1) 1,024V 7 B 25 o w] 76 45 4 L P55 B IAP
AR BE VS B AR 3585 5 . REFIN i AR AL 9 b o B2 5K 0.1uF 220F

H REFIN (Vrgpn) FEE & 2 TAERK (617).

FEWNFPEMER R, K REFIN#E S E Vpp.  Vrgpas B &R
FEA 9 0.512V +4% HUFEFEME. COM. REFPHIREEN 458
fE&BHA . Veom = Vpp / 2+ Vrerp = Vpp / 2 + VRer / 2+
VREFN = VDD /2 - VREF /2. %%IJ}T{FHO33]JFEE§%E%
REFP. REFNAICOM. 3 f0.1pF Hi %55 # REFIN £ GND.
Xt ¥t G i SRR HERL S, FEREFINIGH% 1.024V £10%
HLE . i, COM. REFPFIREFN AERHAH, Voo =
Vpp /2. Vrepp = Vbp / 2 + VRerN / 4+ VREFN = Vpp / 2 -
VREFIN / 4. 435I 1 0.33nFHL 4 3% B REFP. REFN £/l
COM. X H0.1pFR%A 5 REFINEGND. AT, Tx
DACHi &5 1 5 /M ABEEHE BE . B0, W0 2R VRerN
HEIM10% (e RME), Tx DACTH & 5% i th AR K 10%,
5 E] +440mV.

Rz s 2

RAAFFEZEFACHSE
RF B R4 (KI8) NHIG{E S 222055 M gt —F
R %, PIRMSREADCHRE. KA EH O
=k iE 2 COM, M A4t —AVpp / 289 DCHL P & .
AU A L1 AR g, A B AR X 3K 0 F, g ) SR, ]
FATFEAS a8 . @H, MAX197064: 25 5 AT LIRS
B {55 S A ) SFDR AT THD M RE, 45 5112 = A5 AL 1) 1
. 2T, TR AGS (AP, IAN. QAP. QAN)

MAXIMN

H

VIN —
S
‘ ‘% 0.33uF_L 0.1uF L
NNV IAN
—— 25Q 22pF

hd
MAXIM
; MAX19706

QAP
0.1uF

QAN

8. Rx ADCRJHAE-FH AL it #  HY B it 22 22 7T A K 5

XFR, (BUGE BRI, 5 HRmRUAHE, S#Rx ADC
i N\ HU B 5 SRR — 2 . K924 MAX19706 Tx DAC
22O RSO H e 8 DAy R S A R 2 s 2 FELBG «
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MAX19706

101{Z. 22Msps. BIEINFE
B H B %

IDP

Vour
MAXIM ‘ ‘
MAX19706
IDN

Qpp

:? VOUT

B9, Tx DACHEF AL [Eaw A 19 2570 2 B3t g 1 9 5

REFP

VIN <]

IAP

CoMm

IAN

REFP MAXIM
MAX19706

QAP

QAN

& 10. Rx ADC H3#HK 5

30

RIFIZEHAHZEE
FE TC A8 A AR - 45 78 JE 2 i, W] 3R i3 B K 2% 9K 3)
MAX19706 Rx ADC. Rx ADC 3% Fiz B8k #5538 5 (1) B i
ACHH A HL & I 22 43 DC AR A HL B 3 A B 1O A 1T i 7w
MAX4454 FIMAX4354 S i KAy B R, 5oty . IR
AR BRI, RRSRRFMmAGSWTEE. F11EBH
TR 2% HL BB AT DU Tx DACZ Bl g 0, ok
AR . BT AENILBRE, Tx DACES
B AR BE AT B i 2 . Tx DACHEE LA H %3+ AT
WK APLHT > TOKkQIY ZE M A . ISR 75 B s
AR AOR# R At 2Er 2 ik, AFEERFAAE
214 4y A AR E P S R (9 K % -

TDD#=(

MAX19706 £t %t TDD B H#EAT AL . 24 e FAST #E=CHT
MAX19706 L T/R S, FIAE0.5ps (HLRU(E) PYSCELTx
FIRx MR 4 . Rx ADCHITx DACHSZ TAE, Rx ADCAHI
Tx DACEUF B 100 T2k, FIF3 &P iT#D
AN T/R 5 B R B (AERx ADC) s Tx #ixt (i
fE Tx DAC). Rx# R K, Tx DACEZELWAE |; Tx#=R
T, Rx ADCRZEN =2, PUHBRAT A A B 28 8UE
5, e I & ahse. TDDHER K, forx = 22MHz
i, MAX19706 $4E 4 49.5mW .

TDD fiz
] 12 2 580 (6 TDD B A LB . MAX19706 A 7 43 5 56 45 Ay
iR, ATDD W R (L5810 “RE 25077 A g o 7y
% . MAX19706 B ¥ F ARt N AR T 200A 5 T &
SRR
LI S W
o EMERE. IKTHAERLRITIAE
o (RIABS, Zead BE Y A RO &
e REFERAESMIK
e FFHNRE#H
o EHFRFR
o B AT AT % F 65nm £ 90nm A CMOS T. 25
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101{Z. 22Msps. BIEINFE
1B H B i

Riso
20
HNWVIT——MN
CiN
I5pF MAXIW
— MAX19706
COM
Riso
20
A4 o i
Cin
ISpF
M Va
R10 R11
60002 60002
[El11. Rx ADC DCHi#& 25041 5)
10-BIT ADC
Rl —
802.11X Rx TR
ENCODE
Rx-Q —
_25< ZF 09
TRANSCEIVER 10-BIT DAC Do
Tx-1
Tx CLK
0 SOURCE DIGITAL
0 —
.
SCLK
12-BIT DAC SYSTEM
s CONTROL DIN
CLK DIST 5
SPIREG —
A2 SHON
X0 @ MAXIM - REFIN
MAX19706 ooy REFP
Yo 0Voo BUFFER REFN
¢ ¢ COM
BATTERY VOLTAGE MONITOR =\ |
TEMPERATURE MEASURE ° ADC | pour
ATMUX 40 81T, 333Ksps

[ 12. TDD TG 2k i JiHE £
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MAX19706

101{Z. 22Msps. BIEINFE
B H B %

it ZESm
MAX19706 75 2 = 8 FEL R AR AT B AR, HL B AR AT 2T DA &
2 MAX19706 PEAl A £t B8t . BT 55 % FL A WY R AT e 5
A%, HSHMMPREARBIRNE -2, NiZik
PG 54 DL /N A U . O I p PR S B 25 5 2.2 F
A, ¥ Vpps KB GND. 0. 1pFMEHEES
22uFHLAFFEL, ¥ OVpp 52 EIOGND. 4351 1 0.33pF kg
ZHLZAK REFP. REFN5COM 3 #|GND. 0. 1pFHL%
¥ REFIN 25 # £|GND.

FLA 37 b - T 5 LV T ) 22 2 AR T it B AR 915 5 5T
. B (GND) 5874t # (OGND) R fh Sz
WP, FHS5E R A B B AR . EEEMAX19706
10 A R R 4 B GND T . 3 S 1 B S AR,
W7 R B M L S S g AL . ] AR s
A b T T 22 8] ) 5 — a5 R R . Tl Rt —
AMEFERISEE (1QESQ). BB EEM A FH, th
IRV 58 S TR e T (I e 3: R RS R
AR KRBT ARG (A5 S H 2% vh 2% 5L DSP 3t “F- i)
FEATRRES, AT DA T et 5 | BIE R — A P .

1 B 5 R N R R S . AR B A
NG5 A B (9 A e 2 B B, DA/ I B) AR .
BT AESSILRANREME, FB R0 M.

NESHENX

ADC 5 DACHIEFZESHENX

RS IELE M (INL)

R ekt Sebr e A E S HL& N ME . XEHK

AR REEEA, WAL GRKESHEIRES

15335 bR BT AN Ui A DR P T 2% . % B R S R S B
KA EREELIALE. (DACK 13a).

w5 3E46 1 (DNL)
AT AR R R A K E S I ANLSBHAEME 2 2, /N T
1 LSBJDNLiZZMIEAR & =4 545 (ADC), FFn] it 1%
# R (ADC5DAC) B EH: (DACI 13b).

ADC %8R ZE
AT, Bk I ER SR E05SANLSBAL, &
PRI 22 I AR 2 1 B AR 5 5 F AR B AR S ) () 221 .

DAC % ifiR 2=
RVERZE (B 13a) RHARESSELPRRE S E. KE
FUBR BT A R S B A . IR ZE X A S
TR LR AR A1, 30 P R I AR

T B
T 6 ‘
m "¢'
2 5 R4
= o .
= AR
E 4 o"’
3 "74 AT STEP
g 3 ',:,O’jon (05L3B)
= "
£ 2 I:

e

1 ‘,J AT STEP
- K 001(025188)

)

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

<
<

4

5 —x 1LSB

/(7

4 DIFFERENTIAL LINEARI
ERROR (-0.25 LSB)

}ELSB ! \

=

Y

ANALOG OUTPUT VALUE —»

T DIFFERETL - N
LINEARITY ERROR (+0.25 LSB)

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

B 13a. AL

32

B 13b. o AFLett
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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 1 THLERHE (ta) ML, &R fL AR s A R
GERIEIE A

FLEHEm
FLARIERS (tap) JEH5 RAERS 4h b THHT 5 SChR R AL BE B AY
(@2 (K 14).

1EHELE (SNR)
MECFRFEP EfRENE, #Hig ESNREEKEZHE
TR A (RMS{E) SRMS®fbiRZE (FARE) 21,
FFHEH ADC ) 4r e (NA7) B2 -

SNR (fz KfH) = 6.02dB x N + 1.76dB (H#.{ii: dB)

Shr b, BT BACMEESMNEA M P
HEMR A . ISPk sh S . SNRR HIRMS{E 5 5 RMSHEAE 2
FEVFSRE . RMSMEF A8 BRFL L . AT FLUCIE B -5 DC A DL
ST 7% ZE R AR (5 LAY -

CLK ——— E—

ANALOG
INPUT

tap
—> ]l ty

SAMPLED b
DATA (TH) \,R—\/\
TH TRACK | HOLD | TRACK

K14, T/HALEEHER

MAXIMN

101{Z. 22Msps. BIEINFE
1B H B i

555l EFf%ELL (SINAD)
SINAD % fIRMS {55 5RMS M7 2 He it . RMS M 3
5 B B i 55 DC 2R 18 DA &b 2 28 R A5 3 1) i A 4903 B 077

Hxi{r#; (ENOB)
ENOB#LE T 748 & fil AWE 5 RAFERE T ADCH3h St
fe. BAEMADCIEEMNEHERIMIEZE. HEREEZHA
WIEMENOBH F it 5

ENOB = (SINAD - 1.76) / 6.02
BIEgE%E (THD)

THD 3 2 i A5 5 il SUCE B A RMS Z FI5 29 2 L,
AU SR

V2 V2 4V 4 V2 +\2)
V

THD = 20 x log

Hefr, Vi NEREIEE, Vo-Veh 2R E 6 UK IR

ZXEKKE (HD3)
HD3 52 N 3 Y18 3 40 B8 A9 RMS {H 5 it A {5 5 297 19
FOAA

B FAEE (SFDR)
SFDR J2 23 (5 5 M KME) RMSHE S5 A3 DC %1
8 R AR BUSAR FRMS I 2 b, DAY DL B .

X% HE (IMD)
2 f) FE) W0 R A5 5 e A, IMD S5 B F B4 A Zh
LS RLAE, TRESEN ) £ H). Qx ).
Qxf). @xfzxfH. Cxfhf). BHWAFTH
F-4-7dBFS.

33 (IM3)
24 £ FE WG B8 15 5 ARSI A BsE, IMB &R W 4T 2 — B
AGENREZ=ZMZTATENNE. KX RETEN
Qxfl =) Q@xff). EEH ARG ST )N-TdBFS.
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MAX19706

101, 22Msps. E{RIIFE
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
#-20dBFS i Bl A (5 518 AADC. I HAESIEE AR L
PR&IADCYERE R A PF T, B i AW 19 T 2 0 e it

ER, T/HMRE R/ NMESMmAR R R E.

BIEEFE
#5-0.5dBFS YR LUA A5 538 A ADC, Bl i A S5 19 T
1o BT B A R 2 N B, T B 3AB IS I X B A A PR A

DACHIZESHEN
SR EE
THD - 2% 25 S5 575 3 i 1 1 30 O RIS 22 115 5L 30 1) LU 18

V2 + V2 .+
THD = 20x|og[‘/( 2 3\/ ) ]
]

Hrb, VIAEBEME, VyBEV, A EEWEFRK 2 E
n I I R E

T2 W sh 775 (SFDR) 233 (5 5 AU & KfE) RMS
{E5 RN H5DC A0 1Y 2% 28 WA 0 2 58 — % RMS {E
ZH.

: =
briiihi=]=7}
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 7:5
Dual 10-Bit Rx ADC, Dual 10-Bit Tx DAC, Integrated TD-SCDMA
MAX19708 Filters, Three 12-Bit Auxiliary DACs, 10-Bit Auxiliary ADC with 4:1 11
Input Mux
Dual 10-Bit Rx ADC, Dual 10-Bit Tx DAC, Three 12-Bit Auxiliary
MAX19705/MAX19706/MAX19707 DAGs, 10-Bit Auxiliary ADC with 4:1 Input Mux 7.5/22/45
34 MAXIMN




101{Z. 22Msps. BIEINFE
1B H B i

ab
THEEHEE
Vpp=+2.7V T0 +3.3V 0Vpp =+1.8V 70 +3.3V
IAP >
10-BIT
{ ADC MAXIVI
IAN > | MAX19706 <¢— SHDN
_ «— TR
QAP > 0BT ‘V
ADC
QAN HALE- D0-D9
[ DUPLEX
op _ BUS
< 10-BIT
o DAC
I
aop < 10-BIT
DAC
QDN SYSTEM < CLK
CLOCK
PROGRAMMABLE
SERIAL |
OFFSET/CM INTERFACE | @ glcl\ll_K
- AND SYSTEM [ s
- - CONTROL [
DAC1 DAC
12-BIT
DAC2 DAC | 1.024V FQEEF?‘
REFERENCE
BUFFER REFN
COM
12-BIT
DAC3 DAC [
Vpp  0Vpp
e o
ADC2 >0 X ADC
GND OGND
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MAX19706

101{Z. 22Msps. BIEINFE
B H B %

Ef L =
E Z‘an:%

(B BB (L 1 R &I T REAS 2 Bl A HUKS . s Bl A9 B /MILAE B, 18 & 1) www.maxim-ic.com.cn/packages. )

36

2X
& ]o0.15]c]g] .
2x E/2
Ao.as[c]a
[ A\ T
D2 —+—MARKING
D - (ND-1

PIN # 1 1.D.

¢ PIN # 1 1D.
IOP VIEW DETAIL B E2 0.35x45" A
1A BOTTOM VIEW
L ¢ ¢
(R 1S OPTIONAL)
1 |
i t 1Ak 4 |
L1 DETA A |; ] | ] ] |i
PKG. CORNERS ONLY {4x}
APPLICABLE TO .4mm PITCH PKG. ONLY ! :\TERMINAL " _/ e
EVEN TERMINAL ODD TERMINAL

//lo.10[c

-

SEATING
PLANE

-DRAWING NOT TO S8CALE-

1

ad ad A

[Eloel] A

SIDE VIEW

DETAIL A NI (NE-1) X E:
TN
7\

_ﬁr

‘MIJIJIJ[|IIJIJIJ
)

L

il

| Y|
u't\uuuquuuum
| S’

+

A |

32, 44, 48L QFN.EPS

nnnn¢nnnn
|
o
N

‘\;,
= 1L
f

)
J’II'II'II'I[!'II'II'IgI'I

b]
|| \

DDALLAS

I

TMmE PACKAGE OUTLINE
32, 44, 48, 56L THIN QFN, 7x7x0.8mm
'DOGUMENT GONTROL NO.

E |4

21-0144

MAXIMN




101{Z. 22Msps. BIEINFE
1B H B i

#HEES (%)

(ARBE TR (R B mT BRI, TRk ) EF N5 B, 1 &1 www.maxim-ic.com.cn/packages . )
COMMON DINENSIONS EXPOSED PAD VARIATIONS
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 [0.02 D05 @ - loos | |T4477-3 |- 4951470 [ 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 |0.25]0.30 | 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[5.1015.2514.95] 510|525 | - YES
D |690]7.00[710]690]7.00]7.10]680 [7.00 710|680 [7.00 [7.10 |60 [7.00 [7.00] [T4877-4 |- 545(5.6015636.45/56015665| - | 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) 5601563 ] - ;‘E‘;
 Toml <1 - Toml =1 —Toml =1 = Teml - 1 = oz loss | one -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 -T-T-T-T-1T-T-T-1T-T1T-1-"1o3]oseos50
N 32 4 48 44 56 *%x NQTE: T4877—1 IS A CUSTOM 4BL PKG. WITH 4 LEADS DEPOPULATED.
TOTAL NUMBER OF LEADS ARE 44.
ND a 1 12 10 1
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 virsyvel “E

MAXIM b= Ir =4k

Jb7 832815# HREI4RFS 100083
% EEIE: 8008100310

BiE: 010-62115199

f£E: 010-6211 5299
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