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ABSOLUTE MAXIMUM RATINGS

VDD to GND, OVDDto OGND ..........cooeiiie -0.3Vto +3.6V Continuous Power Dissipation (TA = +70°C)
GND to OGND .....oooiiiiiiicciceecee -0.3V to +0.3V 48-Pin Thin QFN (derate 27.8mW/°C above +70°C) .....2.22W
IAP, IAN, QAP, QAN, IDP, IDN, QDP, Thermal Resistance OJA «....vvvveeeeeeeeeeeieeieeeiie
QDN, DAC1, DAC2, DAC3t0 GND .........cceevneee. -0.3Vto VDD Operating Temperature Range ..............cccccoeoeee
ADC1, ADC2to GND........ooooeiiiiiiiiii -0.3V to (VDD + 0.3V) Junction Temperature ...........coocivviiiiioic
REFP, REFN, REFIN, COM to GND-0.3V to (VDD + 0.3V)D0-D9, Storage Temperature Range................ .
DOUT, T/R, SHDN, SCLK, DIN, CS, Lead Temperature (soldering, 10s)
CLKto OGND .......ooooviviiiiiiiiiii, -0.3V to (OVDD + 0.3V)

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 = 45MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output, CRerp = CREFN =
Ccowm = 0.33pF, unless otherwise noted. 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 VbD 2.7 3.0 3.3 \
Output Supply Voltage OVbp 1.8 VbD V

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

fcLk = 45MHz, foyT = 2.2MHz on both 16.5
channels; aux-DACs ON and at midscale,
aux-ADC ON

Ext2-Tx, Ext4-Tx, and SPI14-Tx states;
transmit DAC operating mode (Tx):

foLk = 45MHz, fouT = 2.2MHz on both 29.8 35
channels; aux-DACs ON and at midscale,
aux-ADC ON

Vpp Supply Current mA

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

fcLk = 45MHz, fiN = 5.5MHz on both 28.2 34
channels; aux-DACs ON and at midscale,
aux-ADC ON

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

fcLk = 45MHz, fiN = 5.5MHz on both 25.7
channels; aux-DACs ON and at midscale,
aux-ADC ON

2 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 45MHz (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, 3.2 5
aux-ADC ON mA
VpD Supply Current
Idle mode: fcLk = 45MHz; aux-DACs ON 121 15
and at midscale, aux-ADC ON '
Shutdown mode: CLK = 0 or OVpp 1 pA
Ext1-Rx, Ext2-Rx, Ext3-Rx, Ext4-Rx,
SPI1-Rx, SPI3-Rx states; receive ADC
operating mode (Rx): fcLk = 45MHz, 77 mA
fiIN = 5.5MHz on both channels; '
aux-DACs ON and at midscale,
OVpp Supply Current aux-ADC ON
Ext1-Tx, Ext2-Tx, Ext3-Tx, Ext4-Tx,
SPI2-Tx, SPI14-Tx states; transmit DAC
operating mode (Tx), fcLk = 45MHz, fout 485 pA
= 2.2MHz on both channels; aux-DACs
ON and at midscale, aux-ADC ON
Standby mode: CLK = 0 or OVpp; aux-DACs 1
ON and at midscale, aux-ADC ON
Idle mode: foLk = 45MHz; aux-DACs ON 76
and at midscale, aux-ADC ON
Shutdown mode: CLK = 0 or OVpp 1
Rx ADC DC ACCURACY
Resolution N 10 Bits
Integral Nonlinearity INL +1.6 LSB
Differential Nonlinearity DNL +0.7 LSB
Offset Error Residual DC offset error -5 +0.5 +5 %FS
Gain Error Include reference error -5.5 +1.0 +5.5 %FS
DC Gain Matching -0.15  +£0.01  +0.15 dB
Offset Matching +13 LSB
Gain Temperature Coefficient +30 ppm/°C
o Offset error (Vpp £5%) +0.4 LSB
Power-Supply Rejection PSRR -
Gain error (Vpp +5%) +0.1 %FS
MAXI/V 3

2046LXYIN



MAX19707

101Z. 45Msps. BIEINFE
B H B %

ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 45MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output, CREFp = CREFN =
Ccowm = 0.33pF, unless otherwise noted. C|_ < 5pF on all aux-DAC outputs. Typical values are at T = +25°C.) (Note 1)

PARAMETER | symsoL | CONDITIONS | mn  TYP  max | uniTs
Rx ADC ANALOG INPUT
Input Differential Range ViD Differential or single-ended inputs +0.512 Y
Input Common-Mode Voltage Ve VoD / 2 vV
Range
RIN Switched capacitor load 120 kQ
Input Impedance
CIN 5 pF
Rx ADC CONVERSION RATE
Maximum Clock Frequency foLk (Note 2) 45 MHz
Channel | 5
Data Latency (Figure 3) Clock
Channel Q 55 Cycles
Rx ADC DYNAMIC CHARACTERISTICS (Note 3)
) ) ] fiIN = 5.5MHz, fcLk = 46MHz 525 54.2
Signal-to-Noise Ratio SNR dB
fiN = 22MHz, fcLk = 45MHz 541
. ) ) ) fIN = 5.5MHz, focLk = 45MHz 52.2 541
Signal-to-Noise Plus Distortion SINAD dB
fIN = 22MHz, foLk = 45MHz 54
) . fIN = 5.6MHz, fcLk = 45MHz 62.1 71.2
Spurious-Free Dynamic Range SFDR dBc
fIN = 22MHz, fcLk = 45MHz 70.4
. . ) fiIN = 5.5MHz, fcLk = 46MHz -78.1
Third-Harmonic Distortion HD3 dBc
fiIN = 22MHz, fcLk = 45MHz -73.1
. . . f1 = 1.8MHz, -7dBFS;
Intermodulation Distortion IMD fo = 1MHz, -7dBFS 68.6 dBc
Third-Order Intermodulation f1 = 1.8MHz, -7dBFS;
Distortion M3 |ty — 1MHz, -7dBFS 792 dBe
o ) fiIN = 5.56MHz, fcLk = 45MHz -68.4 -61.5
Total Harmonic Distortion THD dBc
fiN = 22MHz, fcLk = 45MHz -68.8
Aperture Delay 35 ns
Overdrive Recovery Time 1.5x full-scale input 2 ns
Rx ADC INTERCHANNEL CHARACTERISTICS
N finxy = 5.5MHz at -0.5dBFS, finx y = 1.8MHz )
Crosstalk Rejection at -0.5dBFS (Note 4) 90 dB
Amplitude Matching fiN = 5.5MHz at -0.5dBFS (Note 5) +0.01 dB
Phase Matching fiN = 5.5MHz at -0.5dBFS (Note 5) +0.03 Degrees
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 45MHz (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 MIN TYP MAX | UNITS
Tx DAC DC ACCURACY
Resolution N 10 Bits
Integral Nonlinearity INL +0.3 LSB
Differential Nonlinearity DNL Guaranteed monotonic (Note 6) -1 +0.2 +1 LSB
) Ta 2 +25°C 4 +1 +4
Residual DC Offset Vos mV
Ta < +25°C -4.5 +1 +4.5
Ta > +25°C -30 30
Full-Scale Gain Error Include reference error | A2+ + iy
(peak-to-peak error) Ta < +25°C -40 +40
Tx DAC DYNAMIC PERFORMANCE
DAC Conversion Rate foLk (Note 2) 45 MHz
In-Band Noise Density ND fouT = 2.2MHz, fcLk = 45MHz -130.6 dBc/Hz
Thwd-Qrder Intermodulation M3 f1 = OMHz, f» = 2.2MHz 80 dBc
Distortion
Glitch Impulse 10 pVes
Spurious-Free Dynamic Range to
) SFDR focLk = 45MHz, fouT = 2.2MHz 60 73.2 dBc
Nyquist
Total Harmomc Distortion to THD foLK = 45MHz, fouT = 2.2MHz 71 59 dB
Nyquist
Signal-to-Noise Ratio to Nyquist SNR fcLk = 45MHz, fouTt = 2.2MHz 571 dB
Tx DAC INTERCHANNEL CHARACTERISTICS
I-to-Q Output Isolation fouTx,y = 2MHz, fouTx,y = 2.2MHz 85 dB
i i Ta = +25°C -0.3 +0.01 0.3
Gain Mismatch Between DAC Measured at DC A+ + + dB
Outputs Ta < +25°C -0.42 +0.42
Phase Mismatch Between DAC
Outputs fout = 2.2MHz, fcLk = 46MHz +0.07 Degrees
Differential Output Impedance 800 Q
Tx DAC ANALOG OUTPUT
Full-Scale Output Voltage VEs +400 mV
Bits CM1 = 0, CMO = 0 (default) 1.0 1.05 1.1
Bits CM1 = 0, CMO = 1 0.95
Output Common-Mode Voltage Vcom - Vv
Bits CM1=1,CM0 =0 0.80
Bits CM1 =1, CMO = 1 0.71

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 = 46MHz (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
Rx ADC-Tx DAC INTERCHANNEL CHARACTERISTICS
. . . ADC fiNI = fing = 5.5MHz, DAC four| =
Receive Transmit Isolation fouTQ = 2.2MHz, ToLK = 45MHz 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 \
ginp ¢ VREF
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 PA
AUXILIARY DACs (DAC1, DAC2, DAC3)
Resolution N (Note 6) 12 Bits
Integral Nonlinearity INL +1.25 LSB
. . . . Guaranteed monotonic over codes 100 to
Differential Nonlinearity DNL 4000 (Note 6) -1.0 +0.65 +1.1 LSB
Gain Error GE RL > 200k 7 %FS
Zero-Code Error ZE +0.6 %FS
Output-Voltage Low VoL RL > 200kQ 0.1 Vi
Output-Voltage High VOH RL > 200k 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 us
Glitch Impulse From O to FS transition 24 nVes
Rx ADC-Tx DAC TIMING CHARACTERISTICS
CLK Rise to Channel-I Output Data Dol Figure 3 (Note 6) 54 6.5 81 ns
Valid
CLK Fall to Channel-Q Output )
Data Valid tpoQ Figure 3 (Note 6) 7.3 8.8 11.1 ns
I—DAC DATA to CLK Fall Setup bS] Figure 5 (Note 6) 9 ns
Time
6 AKX




101Z. 45Msps. BIEINFE

=E T
ELECTRICAL CHARACTERISTICS (continued)

(Vpp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 45MHz (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 1psQ Figure 5 (Note 6) 9 ns
Time

CLK Fall to I-DAC Data Hold Time tDHI Figure 5 (Note 6) -4 ns
QLK Rise to Q-DAC Data Hold ibHa Figure 5 (Note 6) - 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 tcsD Bit ADO set 200 ns

TS High to DOUT Low (Aux-ADC Bit ADO set, no averaging (see Table 14),

I, tconv | foLk = 45MHz, 4.27 us
Conversion Time) CLK divider = 16 (see Table 15)
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 7)

From shutdown to Rx mode, ADC settles

to within 1dB SINAD 85.2
Shutdown Wake-Up Time tWAKE,SD HS
From shutdown to Tx mode, DAC settles to 8.2

within 10 LSB error

From idle to Rx mode with CLK present

during idle, ADC settles to within 1dB SINAD 98
Idle Wake-Up Time (With CLK) tWAKE,STO HS
From idle to Tx mode with CLK present 6.4

during idle, DAC settles to 10 LSB error

From standby to Rx mode, ADC settles to

. within 1dB SINAD 18.7
Standby Wake-Up Time tWAKE ST1 HS
From standby to Tx mode, DAC settles to o4

10 LSB error

MAXIMN 7
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 45MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output, CREFp = CREFN =
Ccowm = 0.33pF, unless otherwise noted. C| < 5pF on all aux-DAC outputs. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Enable Time from Tx to Rx, (Ext2-
Tx to Ext2-Rx, Ext4-Tx to Ext4-Rx, | tENABLE, RX | ADC settles to within 1dB SINAD 500 ns
and SPI4-Tx to SPI3-Rx States)
Enable Time from Rx to Tx, (Ext1-
Rx to Ext1-Tx, Ext4-Rx to Ext4-Tx, tENABLE, TX | DAC settles to within 10 LSB error 500 ns
and SPI3-Rx to SP14-Tx States)
Enable Time from Tx to Rx, (Ext1-
Tx to Ext1-Rx, Ext3-Tx to Ext3-Rx, | tenaBLE, RX | ADC settles to within 1dB SINAD 4.1 bs
and SPI1-Tx to SPI2-Rx States)
Enable Time from Rx to Tx, (Ext2-
Rx to Ext2-Tx, Ext3-Rx to Ext3-Tx, tENABLE, TX | DAC settles to within 10 LSB error 7.0 ys
and SPI1-Rx to SPI12-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 V

Vbp/2 Vbp/2

Common-Mode Output Voltage Vcowm - 0.15 Vpp /2 L 015 Vv
Maximum REFP/REFN/COM | 5 mA
Source Current SOURCE
Maximum REFP/REFN/COM | 5 mA
Sink Current SINK
Differential Reference Output VREF VREFP - VREFN +0.489 +0.512 +0.534 \
Differential Reference Temperature o
Coefficient REFTC 10 ppm/°C
BUFFERED EXTERNAL REFERENCE (external VRerIN = 1.024V applied; VREFP, VREFN, Vcom levels are generated internally)
Reference Input Voltage VREFIN 1.024 \
Differential Reference Output VDIFF VREFP - VREFN 0.512 \
Common-Mode Output Voltage Vcom Vpp /2 V
Maximum REFP/REFN/COM | ° 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



101Z. 45Msps. BIEINFE
1B H B i

ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 45MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output, CRErp = CREFN =
Ccowm = 0.33pF, unless otherwise noted. C|. < 5pF on all aux-DAC outputs. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS | MIN  TYP MAX [ UNITS
DIGITAL INPUTS (CLK, SCLK, DIN, CS, D0-D9, T/R, SHDN)
Input High Threshold VINH 0.7 x OVpp V
Input Low Threshold VINL 0.3 x OVpp V
Input Leakage DIIN %DD’\?’:%‘&\]%C;K(’)SS\;’ 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 \
Output-Voltage High VoH ISOURCE = 200pA 0.8 x OVpp V
Tri-State Leakage Current [LEAK -1 +1 PA
Tri-State Output Capacitance Cout 5 pF
Note 1: Specifications from Ta = +25°C to +85°C are guaranteed by production tests. Specifications from Ta = +25°C to -40°C are

Note 2:

Note 3:

Note 4:

Note 5:

Note 6:

guaranteed by design and characterization.

The minimum clock frequency (fcLk) for the MAX19707 is 7.5MHz (typical). The minimum aux-ADC sample rate clock fre-
quency (ACLK) is determined by fcLk and the chosen aux-ADC clock-divider value. The minimum aux-ADC ACLK >
7.5MHz / 128 = 58.6kHz. The aux-ADC conversion time does not include the time to clock the serial data out of the SPI™.
The maximum conversion time (for no averaging, NAVG = 1) will be, tcoNv (max) = (12 x 1 x 128) / 7.6MHz = 205ps.

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 HDB6.

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.

Guaranteed by design and characterization.

SPI Motorola, Inc. i Fi#r -
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(Vpp = 3V, OVpp = 1.8V, internal reference (1.024V), C| = 10pF on all digital outputs, focLk = 45MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output, CREFp = CREFN =
Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)

AMPLITUDE (dBFS)

AMPLITUDE (dBFS)

Rx ADC CHANNEL-IA FFT PLOT

Rx ADC CHANNEL-QA FFT PLOT

Rx ADC CHANNEL-IA
TWO-TONE FFT PLOT

0 = 0 5 0 =
foLk = 45.006848MHz 3 foLk = 45.006848MHz 2 foLk = 45.006848MHz |
-100 [fia=13.00155MHz  — g -10° Joa=13.00155MHz 5 -10 fr=14MHz — 8
0 |16.384-POINT 5 20 |16.384-POINT E 20 f=1.8MHz H
DATA RECORD DATA RECORD Aja=-7dBFS
g g -
: 3 3 - E—
40 = 10 = 40 DATA RECORD
-50 S 50 S 50
= =
-60 = -60 = -60
= =
-70 = 70 = .70
-80 o -80 -80
-100 -100 -100
0 25 50 75 100 125 150 175 200 225 0 25 50 7.5 100 125 150 175 200 225 0 25 50 75 100 125 150 175 200 225
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
Rx ADC CHANNEL-QA Rx ADC SIGNAL-TO-NOISE RATIO Rx ADC SIGNAL-TO-NOISE AND DISTORTION
TWO-TONE FFT PLOT vs. ANALOG INPUT FREQUENCY RATIO vs. ANALOG INPUT FREQUENCY
0 - 56 o 56 ©
foLk = 45.006848MHz | i E E
-10 fy = 1.4MHz g g8 8
20 f=1.8MHz z %% 3 55 g
Aqa = -7dBFS P <2\
-30 PERTONE ~ — 54 54
0 8192-POINT _ N oA _ an
DATA RECORD ) l g l
-50 = 93 = 2 %3 =<
60 7 AN z L
| N N\
52 | \\\\ 50 ! \\\
-70 iE A \ IA \
-80 51 51
-90
-100 50 50
0 25 50 75 10.0 125 15.0 17.5 200 225 0 20 40 60 80 100 0 20 40 60 80 100
FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz)
Rx ADC TOTAL HARMONIC DISTORTION Rx ADC SPURIOUS-FREE DYNAMIC RANGE Rx ADC SIGNAL-TO-NOISE RATIO
vs. ANALOG INPUT FREQUENCY vs. ANALOG INPUT FREQUENCY vs. ANALOG INPUT AMPLITUDE
-55 5 85 8 60 8
E E fin = 13.00155MHz 0A E
-60 0A 5 g 5
3 3 50 - 3
| = 80 = v~ e
-65 AP y—_ = L7
B IS s B < Lt L A 0 >
T g"r \/\ g — A
-75 1A E \ } L E 30
2 N ,’I \ \ Pt L LN &
-80 “ 70 NPT ===
- T \_/ 20
-85 1A
65 10
-90
95 60 0
0 20 40 60 80 100 0 20 40 60 80 100 21 18 5 12 9 6 -3 0
ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT AMPLITUDE (dBFS)
MAXI/V

10




101Z. 45Msps. BIEINFE

1R B iy

#R T FHFIE()

(Vbpb = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 45MHz (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.)

SINAD (dB)

SNR (dB)

SFDR (dBc)

MAXIMV

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

60 — -
fiv=1300155MHz | g, g
50 1
= z
L AP g e
o
=~k
40
L I
30
2
10
0
2 8 5 2 9 6 3 0
ANALOG INPUT AMPLITUDE (4BFS)
Rx ADC SIGNAL-TO-NOISE RATIO
vs. SAMPLING RATE
56 o
iy = 12.4980346MHz ;
5 IA g
/ \DTL»
P £
54— |
-= QA
53
5
5 10 15 20 25 30 35 40 45
SAMPLING RATE (MHz)
Rx ADC SPURIOUS-FREE DYNAMIC
RANGE vs. SAMPLING RATE
90 E
iy = 12.4980346MHz §
8 g
I
80 l
S
[l e T SCIn
f
LY
70 :
QA
65
60

SAMPLING RATE (MHz)

THD (dBc)

SINAD (dB)

SNR (dB)

-40 =
fin = 12.4980346MHz E
-45 §
- E]
50 = *;’\Q\s
\/ \\\\
-55 SN

: \
\d
. N\
-75
-80

Rx ADC TOTAL HARMONIC DISTORTION
vs. ANALOG INPUT AMPLITUDE

60 -~ l\ QA

21 -8 15 12 9 6 -3 0
ANALOG INPUT AMPLITUDE (dBFS)

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

57 -
fin = 12.4980346MHz 5
56 S
IA
55 !
Fa—r e ’~
7 \.J_)‘L
yzd T
54 |7 R
‘I
= 0A
53
52

SAMPLING RATE (MHz)

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

fin = 12.4980346MHz

57

MAX19707 toc17

56

55
M\‘“l\,

54 .|. ~
IA
53
52
35 45 55 65

CLOCK DUTY CYCLE (%)

SFDR (dBc)

THD (dBc)

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

75 ]
fin = 12.4980346MHz / g
1= s
/, 5
0 4
II‘
65 T/

60 i ‘\.V/
y

s [0\ AN

N\ ||

50
45
21 18 5 12 -9 6 -3 0
ANALOG INPUT AMPLITUDE (dBFS)
Rx ADC TOTAL HARMONIC DISTORTION
vs. SAMPLING RATE
-55 o
fi = 12.4980346MHz 8
-60 &
2
-65 <1A
-70 PR PR B, _!‘~~ _f,\\’l’
75 M
H D
-80 m
-85
-90
-9

B)

SINAD (d

5 10 15 20 25 30 35 40 45
SAMPLING RATE (MHz)

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

o7 fin = 12.4980346MHz g
56 g
55 0A
==Y
54 S=== -~
IA
53
52
35 45 55 .
CLOCK DUTY CYCLE (%)

11
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MAX19707

101Z. 45Msps. BIEINFE
B H B %

#R T FHFIE()

(Vpp = 3V, OVpp = 1.8V, internal reference (1.024V), C|_ = 10pF on all digital outputs, focLk = 45MHz (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.)

-55
-60
-65
-70
-75

THD (dBc)

-80
-85
-90
-95

2.0
18
16
14
12
1.0
0.8
0.6
0.4
0.2

0

GAIN ERROR (%FS)

80
75
70
65
60
55
50
45
40
35
30

SFDR (dBc)

12

Rx ADC TOTAL HARMONIC DISTORTION

vs. CLOCK DUTY CYCLE

TEMPERATURE (°C)

Tx DAC SPURIOUS-FREE DYNAMIC
RANGE vs. OUTPUT AMPLITUDE

fout = 2.2MHz

/N
/_/
/
//
/
/
7

-30 -20 -10 0

OUTPUT AMPLITUDE (dBFS)

fiy = 12.4980346MHz g
0A =
! d
PP Taininl T e \ S T
] TI_
IA
35 45 55 65
CLOCK DUTY CYCLE (%)
Rx ADC GAIN ERROR
vs. TEMPERATURE
0A {2
| . -}/
~~~~~ . Y- e
/
IA
40 45 10 35 60 85

MAX19707 toc26

SFDR (dBc)

AMPLITUDE (dBFS)

SFDR (dBc)

Rx ADC SPURIOUS-FREE DYNAMIC RANGE

90

85

80

75

70

65

60

74
73
72
71
70
69
68
67
66

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

-100 *

vs. CLOCK DUTY CYCLE

fin = 12.4980346MHz

MAX19707 toc20

.

N
- X[
<
S = '/Y~

N

35

45 55
CLOCK DUTY CYCLE (%)

Tx DAC SPURIOUS-FREE DYNAMIC
RANGE vs. SAMPLING RATE

65

four =fewk /10

MAX19707 toc23

SAMPLING RATE (MHz)

Tx DAC CHANNEL-ID SPECTRAL PLOT

fin = 5.498MHz

IAX19707 toc26

0 25 50 75 10.0 125 15.0 17.5 20.0 22.5
FREQUENCY (MHz)

OFFSET ERROR (%FS)

SFDR (dBc)

AMPLITUDE (dBFS)

1.0
0.8
0.6
0.4
0.2
0
-0.2
-0.4
-0.6
-0.8
-1.0

75

70

65

60

55

50

45

0
-10
-20
-30
-40
-50
-60
-70
-80
-90

-100

Rx ADC OFFSET ERROR
vs. TEMPERATURE
1A §
/\_. ‘y\\\
\
N
F=" |
QA
-40 -15 10 35 60 85

TEMPERATURE (°C)

Tx DAC SPURIOUS-FREE DYNAMIC
RANGE vs. OUTPUT FREQUENCY

MAX19707 toc24

A

0

2 4 6 8 10 12 14 16 18 20 22
OUTPUT FREQUENCY (MHz)

Tx DAC CHANNEL-QD SPECTRAL PLOT

fp = 5.498MHz

MAX19707 toc27

0

25 50 7.5 10.0 125 15.0 17.5 20.0 22.5
FREQUENCY (MHz)

MAXI N




101Z. 45Msps. BIEINFE
1B H B i

BT EFI4 (%)
(Vpp = 3V, OVpp = 1.8V, internal reference (1.024V), C|_ = 10pF on all digital outputs, focLk = 45MHz (50% duty cycle), Rx ADC input

amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output, CREFp = CREFN =
Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)

Rx ADC INTEGRAL NONLINEARITY Rx ADC DIFFERENTIAL NONLINEARITY
SUPPLY CURRENT vs. SAMPLING RATE vs. DIGITAL OUTPUT CODE vs. DIGITAL OUTPUT CODE
30 — < 10 2 05 <
Ext4-Rx MODE 2 0 . g 0 Z
28 g ' ‘ g
] 06 E 03 E
E® 04 02 ‘ I 1y
=
= 02 = 01
g X o) // & ) 3
3 prd 2 0 2,
> 2 // = 02 5 01
o
B 2 g 04 b 02
//
06 03 R .
18 |
208 -04
16 10 05
5 10 15 20 25 30 35 40 45 0 128 256 384 512 640 768 896 1024 0 128 256 384 512 640 768 896 1024
SAMPLING RATE (MHz) DIGITAL OUTPUT CODE DIGITAL OUTPUT CODE
Tx DAC INTEGRAL NONLINEARITY Tx DAC DIFFERENTIAL NONLINEARITY REFERENCE OUTPUT VOLTAGE
vs. DIGITAL INPUT CODE vs. DIGITAL INPUT CODE vs. TEMPERATURE
10 - 05 o 0520 o
3 g VREFP - VREFN £
08 £ 04 5 5
06 z 03 L E Usis g
02 0.1 =
=0 = O z
2 ! T ) £ 0510
= 02 2 0.1 &
04 ' 02 o IRl - —
| IR L 0.505
-0.6 T -03 | T T
-0.8 -0.4
10 05 0500
0 128 256 384 512 640 768 896 1024 0 128 256 384 512 640 768 896 1024 40 15 10 35 60 85
DIGITAL INPUT CODE DIGITAL INPUT CODE TEMPERATURE (°C)
AUX-DAC OUTPUT VOLTAGE AUX-DAC OUTPUT VOLTAGE
vs. OUTPUT SOURCE CURRENT vs. OUTPUT SINK CURRENT AUX-DAC SETTLING TIME
3.0 3 30 . e Y
s c STEP FROM 1/4FS TO 3/4FS s
25 \ £ 25 Z o : z
= = =
< 20 = 20
= =
S 15 g 15 500mV/div fes-
= | | = |
.é 10 \ 3 10 / S S
05 | 0 7
0 0 . K . ) . : . .
0001 001 01 1 10 100 0001 001 0.1 1 10 100 500ns/div
OUTPUT SOURCE CURRENT (mA) OUTPUT SINK CURRENT (mA)

MAXIMV 13
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MAX19707

101Z. 45Msps. BIEINFE
B H B %

HBRTEFFIE(4)

(Vpp = 3V, OVpp = 1.8V, internal reference (1.024V), C|_ =~ 10pF on all digital outputs, fcLk = 45MHz (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.)

AUX-DAC INTEGRAL NONLINEARITY AUX-DAC DIFFERENTIAL NONLINEARITY

vs. DIGITAL INPUT CODE vs. DIGITAL INPUT CODE
2.0 5 0.8 g
10 - -
05 .
= 105 =
-1.0
-15 -0.6
-2.0 -0.8
0 1024 2048 3072 4096 0 1024 2048 3072 4096
DIGITAL INPUT CODE DIGITAL INPUT CODE
AUX-ADC INTEGRAL NONLINEARITY AUX-ADC DIFFERENTIAL NONLINEARITY
vs. DIGITAL OUTPUT CODE vs. DIGITAL OUTPUT CODE
20 g 08 g
15 s B
10 : 04 =
N 'y
5 O M A |. Wi N ]‘.lv i
= u ] '” W' =
05 ¥ ¥ e
-1.0
-15
20 -0.8
0 128 256 384 512 640 768 896 1024 0 128 256 384 512 640 768 896 1024
DIGITAL OUTPUT CODE DIGITAL OUTPUT CODE
5Bl B
E) B IhEE
1 REFP AR, FHO033pFR AN H AR BIGND, %A W R Al BE%E i REFP 5| 1.
PR Vop | MEBURWIE. BEEE: 27VE3IV. F22pFA0pFRAFE, 5 Vpp3EEEE GND.
3 IAP HWEIAFMEREA . B TEFRXT, BESHEEZRIAP.
4 IAN WIETA OEBHE A . B TAE U, AN ZECOM.
5,7,12,32, 42 GND PR . 332 0T A GND 5| 28 - .
6 CLK LA p A . BRI ADC FIL R 1% DAC e (5 5
9 QAN QA RARBHA A . s TAE T, #HQANZECOM.
14 WA




101Z. 45Msps. BIEINFE
1B H B i

5| B B (4£)
EL AW IngE
10 QAP QAR A . Hum T/ETRT, ¥ 1ESHIEZQAP.
1318 21-24 DO-D9 /0. B ADCTERHE RIS A . &%k DACTE Tx BRI A% A . D9 AR @A 2 (MSB), DO
’ RARA ZANL(LSB).
19 OGND i K A
20 OVpp IR shas R . HEEVEE N 1.8V B Vpp. A2 2pF M0 IpFHE AR, K OVpp3%# E OGND.
25 SHDN RHCPA SO A . B BRAREFH MAX19707 #F A CHRIRAS .
26 DOUT B ADCHECT 4
27 TR KRR R R A . T/ROVIZER LI N i s 5 P i
28 DIN 3BT DR A . BETE SCLK EFT 8 .
29 SCLK LR ER AT DI A .
30 CS SLAATED kA . AR R AT
34 ADC2 Kl B ADCAE AU -
35 ADC i B ADC DS
36 DAC3 AN DAC3 B4 H
37 DAC?2 B DAC2 B 5 1
38 DACH B DACT B4 H(AFC DAC, £ ERE], Vour = 11V).
40, 41 IDN, IDP | DACIH#iE [D 2543 B Hed
44, 45 QDN, QDP | DAC:#;iB QD 243 ffi i
46 REFIN e A . N EBELEE E Vpp. A0 IpFR 5525 £ GND.
47 COM R ET/O0. % A10.33pF L8 35 % COM £ GND.
48 REFN FAIEMETO. Rx ADCHEHTEF 9 +(VRerp - VRErN)- H0.33pFHL%8 3% REFN 2 GND.
— EP R R EE N FREE £ OND. 8 EP £ GND -1 .

LA R
MAX19707 £ % T AU 1047 Rx ADC HIRE 1042 Tx DAC,
FE45Msps B4 R N A BRI ME & sh S HRe .
Rx ADC AL i A UK 2% 4 22404548, Al 4050 1.024Vp.p
WEFES . Tx DACHE L 1 S FF £400mV il &2 £ 2
MES, WHEFEEE, AN VQAK.

MAX19707 1 1 3 #% 1214 BY DAC (aux-DAC)FI—~10
B 333kspsHi B ADC (aux-ADC), #iBADCHA 4:1% A
L A . BIDACKIEE LI E Ky 1ps, TP E 3h
B PEHI(AGC). A AR 3 25 B 28 (VGA)FI B BI85 2 45 1l
(AFC)HLIE R & . Hi B ADC HoAg $cdl e ik, T DL

MAXIMN

AL AR TAR UG, 55 bk B A AT e B I B A SR, T
X AR R G -

MAX19707 i 3£ 47 8 1 # ol TAR MRS, BEATHLRE
#. HRATH O HAF SPIRIMICROWIRE™ . MAX19707 38
AR AT OGN, IR REAL. RIE (T I (RX)
B, FFRETE I B DAC M4 B ADC.

Rx ADCHITx DACHZHF1/0, i T8 MLk,
HFI0MF T EABL. 10 BFERETELELIZVE
33VHHIA.

MICROWIRE /2 National Semiconductor Corp. i Fi#7 -

15
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MAX19707

101Z. 45Msps. BIEINFE
B H B %

X5 102 Rx ADC

ADCH TR A0 WK EREE M T TERR R D HE T HEAT o 1
B . WK ER A PR A I S i AT — UCRAE
BLFE i LA SE IS AE 1, 8 TA G FE DAy S A I JoT 3
TIE QAN S.SAE B JE B . ADC i & P B 0 4y AV [l K
iVREp, ;';Eaiﬁﬁ}\?ﬁ[%lﬂyvm /2 (iO.ZV)e VREF%VREFP
MVRepnZ 25 . VEAIME B B B — 17 .

B\ REFEFURFF(T/H)E 2
B 152 Rx ADC i A RAEF R 7 (T/H) FL B 7 18] . i ADC
A (IAP. QAP. TANFIQAN)FT DL 2 43 sl B UK Bl . X
IAPFITAN. QAPFIQANHFATFHHTILAL, I K A M5 53k
BEHL R % B 7ERx ADCHI Vpp /2 (£200mV) 3G El Ry, DLsE
PR A

)
INTERNAL
BIAS CoM
SZai‘ S5a
3 Cla S3a
» AR
w4+ ' =
' out
C2a +
Sde S
o -
IAN ——/o—I—{ | + out
S4b C2b Cib
0—'
o 3 S3b
fszn Ssb : '
T T CLK
INTERNAL COM TUHOLD  1'HOLD
BIAS ! !
- INTERNAL
INTERNAL TRACK ~ TRACK » NONOVERLAPPING
BIAS CoMm _\_,_\_,_ CLOCK SIGNALS

S2a

Sha

-

3 Cla S3a
S4a [ }—i—,
e +7 | -
ou
oy 2 5 ¥ MM
o _ MAX19707
0AN ——/o—I—H + our
St o o
0—'
S T
fgzb $5b
INTERNAL COM
BIAS
o)

[ 1. Rx ADC A #5T/HH #%

16
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x1. Rx ADCHIH mIFMNBEEXR

101Z. 45Msps. BIEINFE
1B H B i

O oTaGe T DIFFERENTIAL INPUT (LSB) | OFFSET BINARY (D0-D9) | OUTPUT DECIMAL CODE

VREF X 512/512 511 (+Full Scale - 1 LSB) 11111 1111 1023
VRer 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

VREF x 1/512 A 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# R FEK

A

LARNARRRREE o
1110 +
11110

UTPUT CODE (LSB)

SET BINARY
-~

£ 000000 0011 +

< 0000000010 4
00 0000 0001 JJJM
0000000000 4 - - - - oo o=

o o =
=S o
—_ o O
oD s s
—_ O O
s s
- o o
—_ O O
=]
=282
I

u

I

I

I

I

I

I

I

I

I

I

I

I

I

e |

I

I
HTL

I

I

I

I

I

I

I

I

I

I

I

I

I

=)

S

2

(COM)
INPUT VOLTAGE (LSB)

2. Rx ADC 4% k¥t

MAXIMN

P 3Rt b . UL AR R 45 2 R SE R . AT
(CHD) I IE Q (CHQ)FER 415 5 (CLK) LT ¥ R FE, &5 5R
&2 M4 #1D0-D9. CHI%HE7E CLK EAITMHT, CHQ%L
PEAECLK T BT RlHT . (3650 DU IERT e, CHLERT
FE K SN EE, CHQ Hy.5.5/ Ik fE .

HFHN/% H ##E(D0-D9)
MAX19707 7 # Uk  F, DO-D9 & Rx ADC 1) ¥t 732 45
i . %R S Tx DACH B2 B AL = A — B4,
TAEEE W TR . MAX197077E &K %85 F, DO-D9 &
Tx DACHFZ A . ZHEBETFRIEOVpILEE1.8V
B Vpp. BFH RS R mFe R D). MR R
AE /NI B HE DO-D9 254 38 (< 15pF), DAk 8 K 1
BF L AMAX19707 815685, SR sh S TR .
B R e b s i SRR A k. FRT
MAX19707 f) %5 fai Hi vt 5B BC 100Q HL P, 7 Bh T2 i Rx
ADCAHITx DACHIHERE . & T 500 i H vl 32t 100Q 55 X H,
BEL 3 2 %50 7 5% b ) SE 513 5 %5 MAX19707EVKIT JFUE ] .
f£.SHDN. IDLEFMISTBY IR T, DO-D9 A #B Lhr, LA
B 1F B S B A . OB R A B B i DO-D9
/O, AR AR =788 FHL £ OVpp, AN FHLE M.

17
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MAX19707

101Z. 45Msps. BIEINFE
B H B %

A

5.5 CLOCK-CYCLE LATENCY (CHQ)

5 CLOCK-CYCLE LATENCY (CHI)

\

£
CHQ ‘4_ ok _»\

P—tCL*‘*tCH —>‘

L

L
IDOQ—b‘ }4— TDOI

\/

N
N

1

L

N € €, 8 €3 €3 0 £33 €3 € €3 €3

3. Rx ADC ZZ 017

#1012 Tx DAC

WU 1007 BOME 55 1 g5 (Tx DAC)AJ TAE7E 2 1% 45SMHz f it
I E N, Tx DACEIFH A, D0-D9, & 100,
HLE S UL E Tx DACH) W EfE i i s . A R EEEE &
WEMNIEMGEE, HEHHEERE T,

Tx DACTEIDN. IDPHIQDN. QDP (i Hifm B 7£0.7V &
LOSV g a] 9837 i L (w & F U, T Ik shi A B4t
KTHTIkQIIZE5 i A . fiifk T REIEAS LASSR#% A

*x2 Tx DACHHHEESWM AREXR

MAX19707 Z [E] Bl % 3 . Z4URF EARSR a8 75 2207V E
105V S bl & . Tx DAC B i S I B 2 25 143 L1
P EHBE, R B A A F RS, AT AR A
Tx DACH) e shZSTu . i1 T B8 B i i e 2 | P ™
AW, Tx DACZE 4 il H R AE A T oo i . R 245 1
T Tx DACH H H L S5 AgafS Xt o &, 1051 T
B R R . 43678 Tx DACHU 4 H L E .

(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
VRerDAC ., 1023
Vo | ~BEEDAC o 2o
(Vis) EIDAC x 553 111111 1111 1023
VReFDAC ., 1021
Vg )~REFDAC , -2 111111 111 1022
(VFs) =024~ * 1023 0 0
(Vi) VREEDAC S 10 0000 0001 513
1024 1023
VREFDAC 1
Vg )~REFDAC ' 1 12
(Ves) EFDAC x +o53 0 0000 0000 5
(Veg)—REFDAC » 1 011111 1111 511
1024 1023
(4 S)MXE 00 0000 0001 1
1024 1023
-VReFDAC ,, 1023
Veo | SBEFDAC . 222
(VFs) 3021~ % T023 00 0000 0000 0
N AXI

18




101Z. 45Msps. BIEINFE
1B H B i

e
1 MAXIW :
1 MAX19707 |
: : EXAMPLE:
I hoA S L TRFIC INPUT REQUIREMENTS
1
X ! o DC COMMON-MODE BIAS =
X : 0 0.9V (MIN), 1.3V (MAX)
%
1 i « BASEBAND INPUT = 400mV
1 i DC-COUPLED
| TX DAC S —
0-CH
I 1
I 1
| e e e e e e e e e = = ———— -
FULL SCALE = 125V — T ——
\\
AY
\
\\
\
\
\
\
\
\
Veou =105V —fmmmmmmmmmmmmmmmm e e e e mm e mm e mm ) === COMMON-MODE LEVEL
\
\\
\
\ /7
\ /
N ’
N ’
Y SELECT CM1=0, CM0=0
AN / Veom = 1.05V
\\ /,’ VDIFF = 400mV
ZEROSCALE=085V —  -==-- SRR,
ov

[&4. Tx DACZEIDN. IDPE;QDN. QDPZ it By AL B i i JE

MAXIMN

19
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MAX19707

101Z. 45Msps. BIEINFE
B H B %

Tx DAC &% I/Q 1 38 8 B A Jh 57 9 H i R A HE . %5 — 16O BE A A7 A TR, 3R, % 164
AERI I SPI#E O & . B I AR VAR ME T A0 AL Tx 15 538 % FH A3-AOF I DI 1-DOBHR AL 4L AL . BHR A 7 i 7
0 AN R 0 (2 2 9). J& MSB (DIDTERT, fJ52ZLSB (A0). 4. FSFIEG6H
H T MAX19707 19 TAERER ASPL v 4 . R 4T3 O FE AR AT
Tx DACHEIF st F .
PE S SR ISkl . i A B AR D B 2 TR X e &R . 1ol )
T (ID)F 8 7E I 8045 5 F BRYR BT, Qi il (QD) £ 72 it SPI&F 77251
BG5S BB . TRIQ % H R 7E F — A4 fF 5 b INFE3 TN, I E A AT AL A3-AOIE R AR F 1Y T
PAR(ES ERER . HEA3-A0N., ¥ FEENABLE-16. Aux-DACI.
Aux-DAC2. Aux-DAC3. IOFFSET. QOFFSET. Aux-ADC.
3L BETHEHOFMITEEL  ENABLE-8HICOMSELMER #7148 . ENABLE-16 22k
3L T O A HIMAX19707 TAE B = A 12 gy ATAEBGL. MBGUSCRR R, WG HLRE, R
DAC F 10473 BIADC. FHLEF, & 8MAX19707, HH T FAST/SLOW Rx FI Tx A& 2 (8] i) PJ 8 . R4 -2 MAX19707 1Y
VEFEFT BRI . SRR AT 1 B ek . PRI BB, RS T M T/R S S S8 Tx-Rx
25 BL. Rx. Tx. SHBIDACH: %85 & B ADC i 4 . PIe . 6 641 A SPI#& il Tx-Rx I g # =X
CLK 4/—\—
—> tDso<— —p| IDHQ |-—
D0-D9 ‘>>f >< Q:N-1 kI:N KO:N >< N +1 ><
o [ ™ ou
D >< N-2 >< N-1 N
QD >< N-2 >< N-1 >< N
&5, Tx DAC R &0/
20 N AXI




£ 3. MAX19707 #1241

101Z. 45Msps. BIEINFE

=E T

*E9 1t S A A AT

MAXIMN

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(SB)
ENABLE-16 | E11=0 1 B10=0 1 gt | | k6 | E5 | E4 | E3 | E2 | E1 | EO| O] O] O 0
Reserved | Reserved
Aux-DAC1 1D11 1D10 | 1D9 | 1D8 | 1D7 | 1D6 | 1D5 | 1D4 | 1D3 | 1D2 | 1D1 | 1DO| 0 | 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 | O | 1 1
IOFFSET — — — | — | — | — |05 |104]|103]102|101]|]100] 01| 1] 0 0
QOFFSET — — — | — | — | — |Q05|Q04|Q03|Q02|Q01|Q00| 0 | 1| 0O 1
COMSEL — — — - =] =] =|=1]=1—=lcmt|cM0o]| O | 1 1 0
Aux-ADC | AP11=01" ap1o | ADo | AD8 | AD7 | AD6 | ADS | AD4 | AD3 | AD2 | AD1 | ADO | 0 | 1 1 1
Reserved
ENABLE-8 — — — | -l -] -] =—| —|E3|E2|E1T|EO]|1]|]O0]O 0
— = RHHA.
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
I Device is in
1X000 X SHDN | SHUTDOWN | AUX-DAC =OFF complete 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 | o ndby power.
Aux-ADC = OFF Overrides T/R pin
CLK = OFF pin.
REF = ON
X = F¥k.
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101Z. 45Msps. BIEINFE
B H B %

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

MAX19707

ADDRESS DATA BITS T/R FUNCTION
STATE | Rx TO Tx-Tx TO Rx DESCRIPTION COMMENT
A3[A2[A1]A0|E3[E2[E1[E0| PIN27 SWITCHING SPEED
SX Xlsge; ON Moderate Power:
0 Ext1-Rx % B Fast Rx to Tx when T/R
TXDAC = ON transitions O to 1
Rx Bus = Enable '
0011 FAST-SLOW
Tx‘Mode: Low Power:
1 Ext1-Tx RxADC = OFF Slow Tx to Rx when T/R
TXDAC = ON transitions 1to 0
Tx Bus = Enable '
RxMode: Low Power:
Ext2-Rx Rx ADC = ON : =
O | (Default) Tx DAC = OFF tsrf:;?gnf g Towre” TR
Rx Bus = Enable '
0100 SLOW-FAST
g;:( I\A/Igcée:_ ON Moderate Power:
0000 1 Ext2-Tx Tx DAC = ON »';2&:31;; ;os F;xt(\;vgen T/R
(16-Bit Mode) Tx Bus = Enable :
or
1000 Rx Mode:
, B Low Power:
(8-Bit Mode) 0 | Ext3-Rx Rx ADC = ON Slow Rx to Tx when T/R
TxDAC = OFF transitions 0 to 1
Rx Bus = Enable ’
0101 SLOW-SLOW
Tx‘Mode: Low Power:
1 Ext3-Tx Rx ADC = OFF Slow Tx to Rx when T/R
TXDAC = ON transitions 1to 0
Tx Bus = Enable '
Si I\A/IcD)ge:_ 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/I(E))dce:_ ON Moderate Power:
1 Ext4-Tx - Fast Tx to Rx when T/R
Tx DAC = ON o
transitions 1 to 0.
Tx Bus = Enable

22
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% 6. FIASPIf£#=#]l Tx-Rx

101Z. 45Msps. BIEINFE
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 SPI2-Tx SLOW Tx DAC = ON glpt‘)lvxég:ntr;);zthrough
(16-Bit Mode) Tx Bus = Enable ’
or
1000 Rx Mode:
: Moderate Power:
(8-Bit Mode) 1101 X | SPI3-Rx FAST RAXADC = ON Fast Rx to Tx through
TXDAC = ON SPI command
Rx Bus = Enabled '
;X I\A/Igdce:_ ON Moderate Power:
1110 X SPI14-Tx FAST X B Fast Tx to Rx through
TxDAC = ON SPI command
Tx Bus = Enabled '
X = L%,

FEENABLE-16#30 T, i BYDAC EA ML il 1L: B4
ESHIE6, HEfin] AR REH BIADC. £ 7T 2HBIDAC
fHRegmtY, FZFMBIADCHAEIRIY. E1LAEION R,
TEWONIZ L.

Aux-DACI. aux-DAC2Flaux-DAC3 £ % DACL. DAC2
MDAC3 B DACH A #H1TIEHE, I W EADACHE
ANEHE . _D11-_DOJ& M B DAC i A%, wlad@ st
SPIZwfE. MAX197078 @ & A6 L3 7748, 43 BIX Tx
DACHIT. Qi & #1745 AR IHEZS W£9). FIHCOMSEL
H 3 ML AN CMIO A7 26 4 it LA FR (2 L2 10). A A
Aux-ADCHE 383 shi B ADC e GE N B8 S % 1011
333ksps B ADC — 7). ENABLE-8# 3, F T i (i GE I
K. W FPURESZ B EIE, L& FAST/SLOW Rx
TR 2 8] () D4

MAXIMN

xR7. HEIDACfEBER(ENABLE-161&E)

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. HEIADC{EgER(ENABLE-161&E\)

E9

SELECTION

0 (Default)

Aux-ADC is Powered ON

1

Aux-ADC is Powered OFF

23
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MAX19707

101Z. 45Msps. BIEINFE
B H B %

%9. BE I FNQEIFIEHI{I(IOFFSET 8, 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 -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

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

10, HE#Hi%FFE(COMSEL#ER)

CM1 CMo Tx DAC OUTPUT COMMON MODE (V)
0 0 1.05 (Default)
0 1 0.95
1 0 0.80
1 1 0.70

S Wi AR 2K 6 P MAX 19707 (9 i A BEDL L, #5 Rx ADC
B 2o =88, R RA S RIEIIFE. 4Rx
ADCHa th i =82 TAERE, $oo it o b — Ay e i
$odf . Tx DAC MO RE e RIS, DA A7 fif ) $00HE K 2
FA . NI R e B8 BT 75 B[R] Lk - REFP. REFN I
COM FEL 725 75 FELES (1] . Ay 08 3k o A =X A 2 o 114y &1 8 o v
BN, MR A MR B ARXAE85.2ps, #EA
Tx 3 28.2ps.

24

AWRET, EAERTI o B R B AR, HE BT A hE
AR L Rx ADCH sl oy =25 . M e gEA
Rx 3 9.8pns, #EATxHERK 6.4ps. 2 Rx ADCHi i =75
PRI TAERE, Bovth oy b — I e it
POV, BETAE, S EIhaEpst k. FplBst
AR WA ] 2 - F ARx B 13. 7ps, 3 A Tx B2 24ps.
Y Rx ADCHi th N =252 B RORERS, Bt v b
— U e Xl -

FAST/SLOW RxFaTx &zt
MAX19707 AL E A HPEFTx-Rx £ HI D g, A48 L SLOW
MFASTHE A LB Rx FITx YJ# . 7EFAST Tx#ixl, Rx
ADCH# EHL, TMADCHAEDO-D9 M4 M5 7 b =
A5 FFE, FEFAST Rx T, REDACK LH, W
DACHAEDO-DY B LM FM AN, B TALSRC

MAXIMN




ZAT FRURES, R MWk, B Tx 2 Rx 5§
Rx £ Tx Yt (A 1R 48 . ZEFASTHIX T, Rx £ TxHITx
BRxUIHET ] 25 0.51s. BJE, BT TxFRx NAZRE
BHR, B TIRER. X RS T HR R
2%, Rx ADCHitH S e Tx i F: =75, Tx DACH
ARV TERx MR =

SLOW #:F, Rx ADCHTE Tx I ¢ 5 [FFE, Tx
DACHIUEPE #RTER IR SCWT, DURFHIRIIFE. SLOW Tx
B R IAE N 49.5mW. Rx B R IIFE R T7.1mW, 1M
FASTHE R F 4L A 84.6mW. HE, SLOWHN TR
MRASE) B D14 i 2 B 38 . SLOWAR S R, Rx & Tx (1
PIita] 4 Tas, Tx ERx N4.1ps.

ShER T/R LI# 245 B 1TH OS]
ENABLE-16 8 ENABLE-8 27 77 #£ [ E3 uéw%%ﬁ: 1 Tx-Rx
R ZNER T/R $in A (B3 M8 BB #6238 ad SPI Ay

101%. 45Msps. ELTHFE
EH B

A(E3 B EEH . MAX19707 BRI B b A akaes il Tx-
Rx M. FEAMEE SIS, AR T/R A (51 H127) 4% i
Rx FITx (AL UI 4, X Fpb e ol FE e b . MAX19707 Al 38
it E 2k AR ERTx-Rx #5#]. 7ESHDN. IDLE{STBY #=t
N, T/REALR. ¥E3EM, Flad$ bR s
SHDN. IDLE={STBY #z,, k& #MERTx-Rx $& .

SPIRt
B AT RO 10 A T 3 Zehn E SP/QSPI™/MICROWIRE/DSP
210 . CSEAR AV H 780 gk 2 DIN = 4 1 2 DOUT.
CSH L), B e 8 178 i (SCLK) b ity DA s AL AE
F RSB 160 5 ABITMAFFRG,
CSAEmBFFHEE. £ A5, FEKCSEN
EEJ? I /DR HE80ns . SCLK 7R 5 e 18] N 28 IR A5
AR S, WA DURMEH P, B6R3KHfTH O W
TR P

QSPL#-Motorola, Inc. H T #7 -

' '
< »
<%

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

' !

i i 1= =1

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

AUX-ADC CONVERSION

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

/T

A

'@

/7

I
'

tconv

1050

SCLK

\/\_/\AMAL

i ' ' !

chs tCHz

DIN D11 16 BIT)

I\/ISB
D1O 16 BIT LSB BIT D10 BIT D1
X XK MSBX = ). MBW mNX

DOUT = TRI-STATED WHEN
AUX-ADC IS IDLE

. DOUT = ACTIVE WHEN —H{

DouT
BIT ADO IS SET

AUX-ADC

ISBUSY 3 3 VIS 8~ Lse DT%HT
\ ¢ BITD9 )--( BITDO BIT DO I STATED
\__Aux-apc/\i (pout)/ \(@ouT) (HELD)/: STAED

3 DATA READY ' CLEARED

B6. #AT1Z R

MAXIMN
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MAX19707

101Z. 45Msps. BIEINFE
B H B %

B hERF
B TR E 7. twage BB H W, 25 ol fE LR
A, A Rxal T i me BRI ] . tpnapLE A2 Rx ORI Tx
32 () AH BT A 2B T .ty ake A tENABLE 23 9l J& Rx
ADC A 335 & SINAD #5845 1dB LA PN i & ST i) A1 Tx DAC
IXF 10~ LSBIR Z 8 Bl BT . twage FltenaBLE TE 16
{7 B8 17354 B CS _EFHE 87 #E MAX 19707 J& (F SPT#: i)
8 T/RZHEBRAS (SN Tx-Rx #24) J5 #EA7I0 & . £ FAST#
T, Tx AR B[] U] 46 ) 4k 52 BsF ] 24 0.5 s

RERHEN(CLK)

Rx ADCHITx DACILZECLK#i A . CLK % A Al #:Ui i
OVpp X B/ 1.8V £ Vpp CMOSZ#HLF-. B T2 ERR
(] A 46 B e T AR RS b BRI R R BRI R E R A, MR

FGHHE . LA BRI Bt (< 09I 60 ph T 7R
B ETHREE, SR T RSB R AT .
(a0 2 49 S04 3 5 22 A M PIRx. ADC 9 SNRHERE , 10
L

1 \

SNR =20 x Iog(—
|25 i x tay )

Hrp, ONREBEG AR, (o SR I Bk S ]
Bk B0 T R AE B AR R SC B . TR B B ATE
B AL, 5 e AFIBCF S 5 20 T i 2k .
MAX19707 i &0 AL ET TR A OVpp / 2, S & H50%
+15%.

CS 1 :
| I
sk _| '

XXX

16-BIT SERIAL DATA INPUT

ADC DIGITAL OUTPUT
SINAD SETTLES WITHIN 1dB

—

o | QKX

twakE, sp, sT_ TO Rx MODE OR tenasLE, RX

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

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

'
<@———— tenaLe, Tx EXTERNAL T/R CONTROL
:

—>
_>:
R
Rx - > Tx ,
—
R
Tx->Rx

tenagLE, R EXTERNAL T/R CONTROL

T

B7. BRI
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12 {73 Bh#=#IDAC

MAX19707 f3 & =& 127 BiDAC (DAC1. DAC2. DAC3),

LA D lps, AT EE AT AR 3 25 iR 2R (VGA) . B3
8 25 12 i (AGC) F1 E B4 = £ 1l (AFC) . #li By DAC i iy
Fl K01V E256V. EHLEFEH, VGARIAGC i i (DAC2F
DAC3) k)% . AFC DAC (DAC1) FH s H 1.1V, %
BIDACH] i SPLEZ Hphi 45 i, (HAE SHDNHLA T, %HB)
DACSE4 Wi, HiHENE. ESTBY MIDLERH R T,
HiBDACHER: b — s 5. M SHDNMLFERT, HiBj
DACHRE b — Wiy g 1

NAT 2025 f i B DAC i i R Rk, DAARAR i 5 A9 2 S i
[ AR e . A R B K OR 15 E  SpF (7% B Ml 5] £k
HLZY), BHAME K F200kQ. ISR 281 77 4% K T SpF,
MIFETER S F S — AN TOKQFRFH . SR X FR B A B T 3R
R AR A (< 15pF), A 4K g 37 (A .

101, 333kspsi#BIADC

MAX19707 5 T 1067, 333kspsHiBIADC, #A5 4: 14 A
LA Ma. ERHBADCE X FAHS, B ADOE K G

£ 11. {fBIADCE i

101%. 45Msps. ELTHFE
EH B

B — Wi B ADC ¥ . B e s, ADONLH shiE =% .
PR ADO B AL 8 F (S W 1), ADIk
SEH B ADC B N FEEME(S WL 12). AD2FIAD3 N P 5E Hif
B ADC %1 AT (2 .32 13). AD4. ADSFIADG6 I3k 1%
%%ﬁﬂj—%ﬁﬁé%?ﬁeunw‘ﬁﬂiiﬁm/\%& W & T 455
By, FienE R AR (S R 14). &Y E ADT.
ADSFHIADIfL(Z W3 15), TIXF RGAS Bh 40, 735 54
BHgf. 5 ADIORLE & (S W3 16), nJAEDOUT fi i 4l B
ADC f) i H 5 .

HBIADCH A 4: 15 A\ £ 36 4, RETE I DU 4 AR .
W AUREH AD3IFIAD2 (S W R 13)E#F. M2 HE M
i A (ADCLAIADC2) AT DU 82 5 4B S U8, Bl :
MAX2208 5t 451 5y Z 46 0 #% 50 MAX66 1310 FE £ g% . 5 4h
WA 2 %52 Ffe i A N FE B8 Vpp MOVpp, T Ml
HLJE LIS . P EBVpp ATOVpp i H2 12t 48 A 10 L BHL 4> 5 2
S, PPAEVpp /2HI0Vpp /2145 5. FHBIADCHY
HEL R 3 0 T A P 62,048V B B ME B Vpp (B L3 12) 3k

B ROALVpp REMERERE, #86 LAm T2.048V 1 B R VO
W ANEREL I . i AU LRV BB R BB HE Vipp -

R 13. i@BIADCHI NIE

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

MAXIMN
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MAX19707

101Z. 45Msps. BIEINFE
B H B %

St FE T B 12 B T (LA IS v B T ACREE . 10
PRI — AL TR DA, BRJE VI T %
R AT AT AR AR ) 5T A — U e CR AT B T 244 «
B 24 (0 B R s e A T 12 B AT (4 2 5 5O B 1Y
AR T LI, et bl RG0S B A (CLK) ™ 4. SPI
AT R o3 A A X R GE S B AT IS 2 40 (% B AD7. ADS8
MIADYfL; 2 W3 15), FF N B ADCHE (I A e it fh .
B ADC 11 i K 6 4 3 % Ry 333ksps . Fix K G i A % oy
AMHz (333ksps x 12/MH4h). MR B4 MAX19707 (1) &
SECLKAHR (S WA 15), WeBRih 24 1 4345 L (5 4% 6 B 450
F/NF4AMHz. $fi B ADC [ 855 e st 18] (tcony) PT R 28
5 tconv = (12 x Nave x Nppv) / fork s HA, Navgh
2 SRIEP A B(Z WE 14), Npy HCLK A2
WFE15), forx WAGCLKMIZE.

DOUT il # 4bF = 25485 . #248 B ADC J3 sl 4 7 (ADO %)
EAL, DOUTHROIF B ARET, HEREIADCI:. it
JE B 58 AR CBLAE U B FE )T, 4 B8 O fi A AR A
HDOUTZE AR T, f5nf i ERCmtss, nokshs)
DOUTH. 4 ADIOf; B H(AD10 = D, HiBIADCHE A
Boym s B, 24 CS B oMK T 50E £ DOUT A %K
B ADC #5452 4 DOUT (MSBTERT), 7 & 17 4H(SCLK)
BT B USRS B3R . CS B Eit, DOUTHEA =7, 24 ADI0
PIEZE(ADIO = 0)Ff, ANEESS M DOUTIRIUH B ADC $ %
(&% 16).

AT X DIN# T E#4E, 5DOUTIRATL K. MDINHG 4 A
(16 DL HE 2 W B A 0 & . By 1k M DOUT 3 4 d it
BN BB A AR By, SR DIN AL T & B SR 25 . 7T ) ik
B A4, FEARFEMIELIL, FFLINFEEFFaAR

RREN.

28

*14. HEIADCEIBEY

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. HEIADC RH$H(CLK) 4§28

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

alalololm|lmlOo|lO
= |1 O|=2[O|=|O|=|O

CLK Divided by 128

£16. HEIADCE#IBMm HiER

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




xR17. EHEEX

101Z. 45Msps. BIEINFE

=E T

VREFIN

REFERENCE MODE

>08VXVoD | i g 0.33yF capacitor.

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

REFIN to GND with a 0.1uF capacitor.

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

HERE
MAX 19707 [N #2514 1,024V H7 B 5 v w78 4 A i P 7
FIEL BE Y8 B R A 2 . REFINH A SR (0 0 Fl 22 o X
i REFIN (VRprn) FE 1R B R TAERE R (£ 17).

TENEBEEMER R T, ¥ REFINE# % Vpp. VRprie:H &6
FEAER)0.512V 4% HLUEFEME. COM. REFPFIREFN 4> 514
RBEE . Veom = Vbp /2. Vrerp = Vpp /2 + VRer/ 24
VREFN = Vpp /2 - VREr/ 2. 20 H2R 1 0.33nF L2 55 3
REFP. REFNFICOM. %FﬁO.lpF%@%ﬁ%REFIN%GND

Xf T B SRR HERE S, fEREFIN 42 1.024V £10%
HLHE. BBAF, COM. REFPFIREEN A{KBHEIH, Veom =
Vpp / 2+ Vrerp = Vpp / 2 + VRerN / 4« VRern = Vpp /2 -
VREFIN /4. ﬁ%u%ﬂqo.SZS}lFEE;%?’%%REFP\ REFN*H
COM. RH0.IpFHZ 558 REFINZ GND. I#E T, Tx
DACTH &5 i 5AMIEMERIELL . B, 202 VRern
HEIN10% (B KAH), Tx DACTH & FL% H AR 36K 10%,
BiAF] £440mV .

Ydzzh—F=t

R FE L ERE
RF/EE%%(IEI8)%$fﬁ1§%§é%ﬁ%%i§ﬁﬁ&*ﬁﬁﬁ
SRR R, WS RAEADCHRE. KA ER O
LERCOM, M AR —AVpp /209 B i BT &
FTDAEE L 1AR RS, o PRAR X R sl rL s ) 25K, L mT it
FATFEAS a8 . @H, MAX19707 425 5 AT LIRS
B {55 B A 1 SFDR A THD M RE , 45 5112 = A5 AL 1) 1%
. Za8E, TR AGSIAP. TAN. QAP. QAN)

MAXIMN

0.1uF

25Q

22pF

1H

IAP

CoM

W
iy T
jgtf

IAN

MAXIVI
MAX19707

QAP

QAN

I8, Rx ADCRJIHF-F 3% [T it # £ HY 22 3t 22 22 M g A K 51

MIFR, BUCERE T RIRME, SHRimsiME, S Rx ADC
B A\ A T RS SR A — 2k . B9 ¥ MAX19707 Tx DAC

2251 WU ) 9% A B L A RE 22 i FEL G
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MAX19707

1

0fii. 45Msps. FBIEIHFE

A B

Vour
MAXIMN ‘ ‘
MAX19707
IDN

Qpp

:? VOUT

B9, Tx DACTE-F-HAE [t i £ 19 22 91 2 B 3t 4 11 4R 5

REFP

VIN -]

IAP

CoMm

IAN

REFP MAXIM
MAX19707

QAP

QAN

& 10. Rx ADC 35K 5

30

RIFIZEHAZEE
FE T3 A8 A AR S 45 78 IR 2, W] 3R i3 B K 2% 9K 3)
MAX19707 Rx ADC. Rx ADC 3% Fiz B8k % 58 5 11 B i
AT LR A HL B RN 22 45 L R A FEL 40 S Al LOT 1L T 7w
MAX4454 FIMAX4354 S i KAy BA R, 5oty . IR
AR BRI, R MRIFMAGS W TEE. F11EBH
TR 2% HL PR IA AT DU Tx DACZ /Bl i 0, ok
AR Z . BT AENTEBRE, Tx DACES
B AR BE A T B i 2 . Tx DACHEE I %3+ AT
IS ABHLBT = TOkQE) 2= 534 A% . WS &7 ZLE ki
AR AOR AR At 2 2 i, AFEEFAAE
214 4y A AR E P S R (9 K % -

TDD#=(

MAX19707 £t TDD B H#EAT AL . 24 BB FAST #E=CHT
MAX19707:# i T/RZI I, A AE0.5ps (7Y ) Py B Tx
AIRx R 4. Rx ADCHITx DACHSZ THE, Rx ADC
Il Tx DACEFE LML Z 100 I TRk, 3L PIT#
15 AR B T/R 5 B3 75 Rx 55 5K (1 BE Rx ADC) 8 Tx 2
(i HETx DAC). Rx#EsT, Tx DACRZMZE |5 Txiz
T, Re ADCREA =D, DUHBRAEfT A A B A= w5
Il B kb k. TDDRER R, forx = 45SMHz R,
MAX19707 B #E H3 84.6mW .

TDD fiz
] 122 880 (6 TDD Y A FEL B . MAX19707 A 7 43 5 56 4 Ay
W EHE, W TDD M F(fifn: 802.11. 802.16. DSRCHI% &
Tk R G0 TR “RE B HCF Mo 7 58 . MAX19707
HBCFEAT R A R T 200 @ T ARSI R IR
LI S W
o EMERE. IKTHAERLRITIAE
o (RIAB, Zead BIE ) A RO &
o LHEAFESMR
o JFNRE%
o EHFHFR
o FrEFHR TR 2R I 650m & 90nm i CMOS T2
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101Z. 45Msps. BIEINFE
1B H B i

Riso
20
»—/\/\/\/T IAN
Cin
I 5pF MAXI
— MAX19707
COM
Riso
20
A% o I
Oy
ISpF
M M
R10 R11
600Q 600Q
Fl11. Rx ADC H & 279K 5)
10-BIT ADC
Rx-l —
802.11X Rx R
ENCODE
Rx-Q ——
_2< i; D9
TRANSCEIVER 10-BIT DAC Do
Tl — B
Tx CLK
e SOURCE DIGITAL
Q|
e
SCLK
12-BIT DAC SYSTEM
s CONTROL DIN
CLK DIST s
SPIREG -
0AG2 SHON
T0X0 @ MAXIMN o REFIN
MAX19707 1oAY REFP
VII]D UVIDD BUFFER REFN
¢ o coM
BATTERY VOLTAGE MONITOR =\ |
TEMPERATURE MEASURE ° ADC | DOUT
ATMUX 4017, 333ksps

[ 12, 802.11 T£% 44780 7 JH L
MAXIMV 31
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MAX19707

101Z. 45Msps. BIEINFE
B H B %

Ei. FEES5 M
MAX19707 i 2 v B HL B A A 2R A, LB AT 25T DA 2
ZMAX19707 PEAG AR KR BRL . T A 55 2% FL A0 B R ] RE ¢
I, IS A ETE R AR R — 2, R iZik A
TG DA AR L. O pF M S R 5 2. 2pF LA
FIE, ¥ Vppa B EIGND. 0. 1pnFHg & HLZ 5 2.2pF B2
HEE, KOVpp3EFOGND. 4 5l 1 0.33nF M & B 7565
REFP. REFN5COM % #%|GND. H10.1pFH %4 REFIN
Z#HIGND.

HA M0 57 3 - T 5 H U1 TR 22 2 AR T R A B O A5 558
Bk, B M (GND)S5 85t M (OGND) 2R JH 4 7. (Y b
T, JF5 B R YL B XY . EEMAX19707 ¥ T
MR IR 2 GND P . P9/ V- [ B S O, (MR 7R 4
KB LR A2 oML . 7T DR 06 e 1
TET 22 (W) ) 35— 5 s Dy e e 5. T —/MIRREL (R
MEHEMH(1QESQ). BEBRERE P AP, tr] DlE M
DT T . ISR A T T T M R K B
F G5 (A5 S i 52 o ok DSP T 18T 72 40 B i, T
DA i He 3t 5 | L FR ] — A4t P 1o

o R 5 AR B BUR ARG S 2k B AR B A
S5 HAH R i B e e b 2, DAS/INEE ] R 4. B BT
FESTILR AR, JFRERI0 A .

NESHENX

ADC5DACHIEFZESHEN

FRAIELE1E(INL)

RO AR R SCPr il A S A M2 . XA HLZ&

DU H A, ta] DURTHBR RS 1 35 1R 25 1L

BRI 0 S IR 2% . VA T S R S RO B R Y
S H &A1 (DACK 13a).

5 3E£ 14 (DNL)
WA R R IR A KT E S 1A LSBHAEME 2 £, /T
1 LSB 1 DNL % 2 {#1IF A 2 7= 4 RA%(ADC),  FEal i {f 1%
% PR B (ADC 5 DAC) [ B 1 (DAC & 13b) .

ADC %8R 2
AR T, AR AS SR E0SALSBA, R
VRIS 2 S I A5 2 11 kAR o 5 P AR R AR A (R Y 25 4.

DAC % iR ZE
PR 2 (K 13a) 2 B AR R R S 5 SLPR R IE 5 2 2. R
SR BRI A Ry ST Y B A . R X T g
(R R A S 1, 38 R AT 3 3 R AR M

T °
T 6 ‘
w "¢'
= RS
= o .
[ IR
2 4 e
3 :7—1 AT STEP
o 3 jon(o.s LSB)
S rd
= ’:'
=) R
1 ‘:'JATSTEP
2 001 (0.25 LSB
". } ( )
O )

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

<
<>

]
5 g 1188
/(7
4 DIFFERENTIAL LINEARI
ERROR (-0.25 LSB)

}LSB ! \

=

Y

ANALOG OUTPUT VALUE —»

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

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

B 13a. PRI FELNE

32

B 13b. i AFLett
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ADC 1 #5IRZE
HAEN T, ADCiEMERZ AR THERLSA
LSBAL. 345152 22 & 75 TH bR 8 U815 22 Ja M A Bk A2 o 55 78
RER AR 5 2 () P 254

ADCHESHEN

AEH

F 1445 TR () BEHE, E LA TE s 35 a] SR A
ERYAEL.

FLEHEm
FLARIE I (t o) 2T R AE I b b T 15 SEBR SR A Wik 18] () i
(B 2 (&1 14).

152 LE(SNR)
MEL R A DY, BE b SNR B K i
FEBLRLAH A (RMS{E) S5 RMS B iR Z (R AR E) 2, I
HEH ADC 1973 B (N AL B E -

SNR (FxKfH) = 6.02 x N + 1.76

bR b, BT BACMEESMNEA M g
HEMR R . ISl S . SNRR HIRMS{E 5 5 RMSHEAS 2
FEVHA . RMSME R G BR AL DL . AT FL U5 BRI
PG A 2% 22 i A3 () 9008 1 £«

oLk ——— —
ANALOG

INPUT \/\

tap
— |l — tpy
SAMPLED P

DATA (T/H) Wm

TRACK HOLD

TH TRACK

K14, T/HALEEEER

MAXIMN

101Z. 45Msps. BIEINFE
1B H B i

55 5lg EfI%ELE(SINAD)
SINAD % AIRMS {55 5RMS M 2 He it . RMS M 3
5 B B U0 55 U 2R R DA 9D 2 e A 1) T A AR A

BHATH(ENOB)
ENOBHLE T £ 48 /& i A% 5 REER T ADC I 3h S 4
fE. HAEMADCIEEMNEHERIMIEZE. HERIEZHA
WIEMENOBH F it 5

ENOB = (SINAD - 1.76) / 6.02
EIE KK E(THD)

THD il % 2 il A5 5 BT S WU (9 RMS Z #1452 2 HE
ATLURTR R

V2 V2 4 V2 V2 +VE2)
v,

THD = 20xlog

Hr, Vi WEREE, Vo—Ve 2 B 6 U IR -

ZERAE(HD3)
HD3 5 A 3 W 4 & I RMS{E 5 it A5 5 2 IR
FUAA .

T FE 5725 B (SFDR)
SFDR J& = I (15 5 o i KAE) RMS{H -5 A4 BT K
88 R ZBUR A I RMSE 2 e, LA DL BAA

K% E(IMD)
2 £y R P05 5 INEE S A, IMD S %8 B J i A 20
REZHPRENE, ZHAFPERNE + ). Qx ).
(2 X fg)‘ (2 X f] + f2)\ (2 X f2 + fl)g %ﬁﬁ}\%%‘%
*F-H-TdBFS.

331/ (IM3)
4 f) R A S e B A I, IMB & B T 7 — 4
AESHREZNZFESENIIR. ZHZFESENQ x
fi £ ). Qxf=f). B AGSHFHN-TdBFS.
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MAX19707

101, 45Msps. BE{RIIFE
B AT im
IR ATFIEL

FL R ] L 2 S L R AR A 59 BsF 7 AR 1) R R i 5 4 4
WRENILE .

MESFEE
¥ -20dBFS iy B4l A5 52 AADC. I A5 5 #F A&
PR &I ADCYERE R A PF T, B i A B89 T v 0 e ik
SRR 2T RE, T B 3AB IS T R AT AP DA /M S B
ER, T/HMEREE FH RS2/ Ma S AR H R

B FEEFE
H-0.5dBFS UL A5 532 A ADC, B fir AR 19 T

1o B B L R 2 N B, T B 3B IS I X R ) AR A

DAC#HZESHTEN
B REE
THD J2 7% 22 W Re 01 2 4 HH 1 I Y RMIS 22 055 B 38 1 LU B
\/(ng +VE 4. +\2)
V;

THD = 20xlog

Hep, VIEEREE, Vo BV N EEHRHEN 2R R
n YA PR -

EHRBANEERE
T BB SVl (SFDR) 2 2 34 (15 5 Wi e K AH) RMS{H
SR B ) 4% 22 R R R 5 R R EL 5 RMS {6
Zt.

L =
bricilli=f=]
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
MAX19705/MAX19706/MAX19707 DACs, 10-Bit Auxiliary ADC with 4:1 Input Mux 7.5/22/45
34 MAXIMN




101Z. 45Msps. BIEINFE
1B H B i

P<1
ThEEtEE
Vpp=2.7VT0 3.3V 0Vpp = 1.8V T0 3.3V
IAP >
10-BIT
{ ADC MAXIVI
IAN > I MAX19707 <«— SAoN
_ «— TR
QAP Z 10-BIT J'
ADC
QAN » wr K > D0-D9
[ DUPLEX
_ BUS
1P 10-BIT
DAC
IDN
|
QoP < 10-BIT
DAC
QDN SYSTEM | CLK
Y CLOCK
PROGRAMMABLE
SERIAL |
OFFSET/CM INTERFACE | glcl\ll_K
- AND SYSTEM [ &
BT | CONTROL [
DACT o
12-8IT
DAC2 DAC | 1.024V EEE'PN
REFERENCE
BUFFER REFN
CoM
12-BIT
DAC3 DAC [
V[|)D 0V|DD
e o
ADC1 > 10-BIT > DOUT
ADC2 > i ADC
GND 0GND
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MAX19707

101Z. 45Msps. BIEINFE
B H B %

Nt ==
E Z"Z{nlé

(R B AL Y BB PR AT REAS S il A UKS N il A B /MBS B, 18 & 1) www.maxim-ic.com.cn/packages . )

n
a
2X w
Ao.15]clB] . >
DETAIL A (NE-1) X E [T
(@]
= =~ \ N -
[2[oas[eA] /[ \ | Q
LI\IJIJU}Jl|.||J|JIJIJII } R
_ S K g
I -
HAdAATE TET T 1T f
= =
] (o
P _ + - — (ND-1) X E]-=— + + J ¢ D2
-} — |
- 5 b
- —
B ! = |
| aonoomonnon b
E] —Ic 3z 1 A
— B e BoToWCIALE]
PIN #1 1D,
TOP VIEW -~k |— E‘EZ sl'gsm?l.n.A
BOTTOM VIEW

€ €

(R IS OPTIONAL)
] 1 '
o i il

T
‘e\ TERMINAL TIP —/ 3

EVEN TERMNAL  ODD TERMINAL

//o.10]c

I;j_u_u_n_u_n_u_u_u_u_n—l—‘—J S| A

d o] [DDALLAS /I /AKX VI

SEATING

PLANE B PACKAGE OUTLINE
SIDE VIEW 32, 44, 48, 56L THIN QFN, 7x7x0.8mm
APFROVAL DUDVMENT OONTROL NO. [} 1
-DRAWING NOT TO S8CALE- 21-0144 F /2
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101Z. 45Msps. BIEINFE
1B H B i

#HERELE(E)
(A B TR R A 1 2 P RE R R B U O A, N it 19 B3 4ME (5 ., 15 % 1 www.maxim-ic.com.cn/packages. )

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
CUSTOM PKC. PG, DEPOPULATE 02 E2 JEne
(re877-1) CODES LEADS NIN. [ NoW. | V.| VN, | NOM.] MAX. | biv &
PKE 3 7a “n 48L 77 8L 77 S6L 7x7 T I T
svmaoL | W ] now. [ wax. | M. Tnonc T wax. | v Tnow. Twax. | win. Tvow. [wax | wn TnowJuax | [raar7s |- 4551470 | .85 | 455 470 485 | —
A | 07| 076 | 080 | 0.70 [ 0.75 | 0.80 | 070 [ 075 [0.80 [0:70 [0.75 [a.80 [a.70 |05 [0 | [rea772 |- 4.55] 470 | +.85 | 4.55 | 4.70] 4.85 [wkKD—1
Al 0 |002|005| 0 [002(005]| 0 |002{005]| ¢ ooz (pos]| a | - |aos| [TH77-3 - 485 4.70 | 4.85 | 4.5 | 4.70| 4.85 |WKKD-1
© 020 REF, 020 REF. 220 R, 020 REF. 020 REF. THaT7—1"  |13,24,37,48 | 4.20| 430 | 440 | 4.20 | 4.30| 4.40| —
b | 025[030]0.350.20 | 025 | 0.%0 [0.20 | 0.25 [0.30 | 0.20 [0.25 | 0.30 [0.15 [0.20 [0.25 | |T48773 |- 4951510 {525] 495]5.10{525] —
b |690]7.00(7.10]6.90 7.0 7.10 690 [7.00[7.10 |6.50 [7.00 | 7.10 [6.80 700 [ 7.00| |T477=4 |- 5401650 |6.60 640 550|560 | —
E_ |690]7.00 710690 7.0 7.10 [ 690 | 7.00 [7.10 | 650 | 7.00 [ 7.10 | 690 [7.00 [7.10 | [H4877-5 |- 2401250 1260 12401250{260( —
o 0.85 BSC. 0.50 BSC. 0.50 BSC. 050 BSC. 0.40 BSC. ™8 |- 5401550550 540 | 350560 | -
T Toml o1 —Toml =T Toml <1 <Teml =T —Toml - T =1 == 4.95[5.10 525 | 495] 5.10[ 525 -
e |- 5.40|550 | 5.60 | 5.40 | 550|560 —
L |o4s[oss[065]04s [ass]oes [030]a]0so [ass oms [oes [os0fos]oso| [ I
N 32 4 48 44 56 TATTNN-8 |- 540|550 |5.60 | 540 550[5.60| -
ND 8 kil 12 10 14 56771 - 5.40 550|560 540 550560 -
NE 8 " 12 12 1+ T5677-2 |- 5.40 | 5.50 | 5.80 [ 5.40 | 5.50[ 560 | -

*¢ NQTE: T4877—1 IS A CUSTOM 48BL PKG. WITH 4 LEADS DEPOPULATED.
TOTAL NUMBER OF LEADS ARE 44.

NQTES:

DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.0M—1994,
ALL DIMENSIONS ARE IN MILUMETERS. ANGLES ARE IN DEGREES.
N IS THE TOTAL NUMBER OF TERMINALS.

THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO JESD 95-1
SPP—012. DETALS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EMHER A MOLD OR MARKED FEATURE.

DIMENSION b APPLUES TG METALLIZED TERMINAL AND IS MEASURED BETWEEN
0.25 mm AND 0.30 mm FROM TERMINAL TIP.

ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
DRAWING CONFORMS TO JEDEC MO220 EXCEPT THE EXPOSED PAD DIMENSIONS OF
[ODALLAS

14877-1/-3/-4/-5/—6 & T5677-1. SENICONDUCTOR / VI /Jx I / VI

WARPAGE SHALL NOT EXCEED 0.10 mm.

BF e@pys B [Pons

MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY ™ PACKAGE OUTLINE
12, NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY 32, 44, 48, 56L THIN QFN, 7x7x0.8mm
APPROVAL "SOGUMENT GOWINOLWC. -]
-DRAWING NOT TO SCALE- 21-0144 F

1£iTh %
Rev I iBMIT: 1. 4. 6. 7. 10-15. 17. 33. 35. 36
37.

Maxim It = /rE 4b

Jt7 832815#% HBEI4HE 100083
fEEIE: 8008100310
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fEE: 010-6211 5299
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