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PART* PIN-PACKAGE PKG CODE

MAX19707ETM 48 Thin QFN-EP** T4877-4

MAX19707ETM+ 48 Thin QFN-EP** T4877-4
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2 _______________________________________________________________________________________

ABSOLUTE MAXIMUM RATINGS

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.

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

QDN, DAC1, DAC2, DAC3 to GND.....................-0.3V to VDD
ADC1, ADC2 to GND.................................-0.3V to (VDD + 0.3V)
REFP, REFN, REFIN, COM to GND-0.3V to (VDD + 0.3V)D0–D9,
DOUT, T/R, SHDN, SCLK, DIN, CS,

CLK to OGND .....................................-0.3V to (OVDD + 0.3V)

Continuous Power Dissipation (TA = +70°C)
48-Pin Thin QFN (derate 27.8mW/°C above +70°C) .....2.22W

Thermal Resistance θJA ..................................................36°C/W
Operating Temperature Range ...........................-40°C to +85°C
Junction Temperature ......................................................+150°C
Storage Temperature Range .............................-60°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C

ELECTRICAL CHARACTERISTICS
(VDD = 3V, OVDD = 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 = 0.33μF, 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

POWER REQUIREMENTS

Analog Supply Voltage VDD 2.7 3.0 3.3 V

Output Supply Voltage OVDD 1.8 VDD V

Ext1-Tx, Ext3-Tx, and SPI2-Tx states;
transmit DAC operating mode (Tx):
fCLK = 45MHz, fOUT = 2.2MHz on both
channels; aux-DACs ON and at midscale,
aux-ADC ON

16.5

Ext2-Tx, Ext4-Tx, and SPI4-Tx states;
transmit DAC operating mode (Tx):
fCLK = 45MHz, fOUT = 2.2MHz on both
channels; aux-DACs ON and at midscale,
aux-ADC ON

29.8 35

Ext1-Rx, Ext4-Rx, and SPI3-Rx states;
receive ADC operating mode (Rx):
fCLK = 45MHz, fIN = 5.5MHz on both
channels; aux-DACs ON and at midscale,
aux-ADC ON

28.2 34

VDD Supply Current

Ext2-Rx, Ext3-Rx, and SPI1-Rx states;
receive ADC operating mode (Rx):
fCLK = 45MHz, fIN = 5.5MHz on both
channels; aux-DACs ON and at midscale,
aux-ADC ON

25.7

mA
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_______________________________________________________________________________________ 3

ELECTRICAL CHARACTERISTICS (continued)
(VDD = 3V, OVDD = 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 = 0.33μF, 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

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

3.2 5

Idle mode: fCLK = 45MHz; aux-DACs ON
and at midscale, aux-ADC ON

12.1 15

mA
VDD Supply Current

Shutdown mode: CLK = 0 or OVDD 1 μA

Ext1-Rx, Ext2-Rx, Ext3-Rx, Ext4-Rx,
SPI1-Rx, SPI3-Rx states; receive ADC
operating mode (Rx): fCLK = 45MHz,
fIN = 5.5MHz on both channels;
aux-DACs ON and at midscale,
aux-ADC ON

7.7 mA

OVDD Supply Current

Ext1-Tx, Ext2-Tx, Ext3-Tx, Ext4-Tx,
SPI2-Tx, SPI4-Tx states; transmit DAC
operating mode (Tx), fCLK = 45MHz, fOUT
= 2.2MHz on both channels; aux-DACs
ON and at midscale, aux-ADC ON

485 μA

S tand b y m od e: C LK =  0 or  OV D D ; aux- D AC s
ON and at midscale, aux-ADC ON

1

Idle mode: fCLK = 45MHz; aux-DACs ON
and at midscale, aux-ADC ON

76

Shutdown mode: CLK = 0 or OVDD 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

Offset error (VDD ±5%) ±0.4 LSB
Power-Supply Rejection PSRR

Gain error (VDD ±5%) ±0.1 %FS
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4 _______________________________________________________________________________________

ELECTRICAL CHARACTERISTICS (continued)
(VDD = 3V, OVDD = 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 = 0.33μF, 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 ANALOG INPUT

Input Differential Range VID Differential or single-ended inputs ±0.512 V

Input Common-Mode Voltage
Range

VCM VDD / 2 V

RIN Switched capacitor load 120 kΩ
Input Impedance

CIN 5 pF

Rx ADC CONVERSION RATE

Maximum Clock Frequency fCLK (Note 2) 45 MHz

Channel I 5
Data Latency (Figure 3)

Channel Q 5.5
Clock
Cycles

Rx ADC DYNAMIC CHARACTERISTICS (Note 3)

fIN = 5.5MHz, fCLK = 45MHz 52.5 54.2
Signal-to-Noise Ratio SNR

fIN = 22MHz, fCLK = 45MHz 54.1
dB

fIN = 5.5MHz, fCLK = 45MHz 52.2 54.1
Signal-to-Noise Plus Distortion SINAD

fIN = 22MHz, fCLK = 45MHz 54
dB

fIN = 5.5MHz, fCLK = 45MHz 62.1 71.2
Spurious-Free Dynamic Range SFDR

fIN = 22MHz, fCLK = 45MHz 70.4
dBc

fIN = 5.5MHz, fCLK = 45MHz -78.1
Third-Harmonic Distortion HD3

fIN = 22MHz, fCLK = 45MHz -73.1
dBc

Intermodulation Distortion IMD
f1 = 1.8MHz, -7dBFS;
f2 = 1MHz, -7dBFS

-68.6 dBc

Third-Order Intermodulation
Distortion

IM3
f1 = 1.8MHz, -7dBFS;
f2 = 1MHz, -7dBFS

-79.2 dBc

fIN = 5.5MHz, fCLK = 45MHz -68.4 -61.5
Total Harmonic Distortion THD

fIN = 22MHz, fCLK = 45MHz -68.8
dBc

Aperture Delay 3.5 ns

Overdrive Recovery Time 1.5x full-scale input 2 ns

Rx ADC INTERCHANNEL CHARACTERISTICS

Crosstalk Rejection
fIN X,Y  =  5.5MH z at - 0.5d BFS , fIN X,Y  =  1.8MH z
at - 0.5d BFS ( N ote 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 D eg r ees
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_______________________________________________________________________________________ 5

ELECTRICAL CHARACTERISTICS (continued)
(VDD = 3V, OVDD = 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 = 0.33μF, unless otherwise noted. CL < 5pF on all aux-DAC outputs. Typical values are at TA = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Tx 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 ≥ +25°C -4 ±1 +4
Residual DC Offset VOS

TA < +25°C -4.5 ±1 +4.5
mV

TA ≥ +25°C -30 +30
Full-Scale Gain Error

Incl ud e r efer ence er r or 
( p eak- to- p eak er r or ) TA < +25°C -40 +40

mV

Tx DAC DYNAMIC PERFORMANCE

DAC Conversion Rate fCLK (Note 2) 45 MHz

In-Band Noise Density ND fOUT = 2.2MHz, fCLK = 45MHz -130.6 dBc/Hz

Third-Order Intermodulation
Distortion

IM3 f1 = 2MHz, f2 = 2.2MHz 80 dBc

Glitch Impulse 10 pV•s

Spurious-Free Dynamic Range to
Nyquist

SFDR fCLK = 45MHz, fOUT = 2.2MHz 60 73.2 dBc

Total Harmonic Distortion to
Nyquist

THD fCLK = 45MHz, fOUT = 2.2MHz -71 -59 dB

Signal-to-Noise Ratio to Nyquist SNR fCLK = 45MHz, fOUT = 2.2MHz 57.1 dB

Tx DAC INTERCHANNEL CHARACTERISTICS

I-to-Q Output Isolation fOUTX,Y = 2MHz, fOUTX,Y = 2.2MHz 85 dB

TA ≥ +25°C -0.3 ±0.01 +0.3Gain Mismatch Between DAC
Outputs

Measured at DC
TA < +25°C -0.42 +0.42

dB

Phase Mismatch Between DAC
Outputs

fOUT = 2.2MHz, fCLK = 45MHz ±0.07 D eg r ees

Differential Output Impedance 800 Ω
Tx DAC ANALOG OUTPUT

Full-Scale Output Voltage VFS ±400 mV

Bits CM1 = 0, CM0 = 0 (default) 1.0 1.05 1.1

Bits CM1 = 0, CM0 = 1 0.95

Bits CM1 = 1, CM0 = 0 0.80
Output Common-Mode Voltage VCOM

Bits CM1 = 1, CM0 = 1 0.71

V
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6 _______________________________________________________________________________________

ELECTRICAL CHARACTERISTICS (continued)
(VDD = 3V, OVDD = 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 = 0.33μF, 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

Receive Transmit Isolation
ADC fINI = fINQ = 5.5MHz, DAC fOUTI =
fOUTQ = 2.2MHz, fCLK = 45MHz

85 dB

AUXILIARY ADC (ADC1, ADC2)

Resolution N 10 Bits

AD1 = 0 (default) 2.048
Full-Scale Reference VREF

AD1 = 1 VDD
V

Analog Input Range
0 to
VREF

V

Analog Input Impedance At DC 500 kΩ

Input-Leakage Current
Measured at unselected input from 0 to
VREF

±0.1 μA

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 μA

AUXILIARY DACs (DAC1, DAC2, DAC3)

Resolution N (Note 6) 12 Bits

Integral Nonlinearity INL ±1.25 LSB

Differential Nonlinearity DNL
Guaranteed monotonic over codes 100 to
4000 (Note 6)

-1.0 ±0.65 +1.1 LSB

Gain Error GE RL > 200kΩ ±0.7 %FS

Zero-Code Error ZE ±0.6 %FS

Output-Voltage Low VOL RL > 200kΩ 0.1 V

Output-Voltage High VOH RL > 200kΩ 2.56 V

DC Output Impedance DC output at midscale 4 Ω
Settling Time From 1/4 FS to 3/4 FS, within ±10 LSB  1 μs

Glitch Impulse From 0 to FS transition 24 nV•s

Rx ADC–Tx DAC TIMING CHARACTERISTICS

CLK Rise to Channel-I Output Data
Valid

tDOI Figure 3 (Note 6) 5.4 6.5 8.1 ns

CLK Fall to Channel-Q Output
Data Valid

tDOQ Figure 3 (Note 6) 7.3 8.8 11.1 ns

I-DAC DATA to CLK Fall Setup
Time

tDSI Figure 5 (Note 6) 9 ns
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_______________________________________________________________________________________ 7

ELECTRICAL CHARACTERISTICS (continued)
(VDD = 3V, OVDD = 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 = 0.33μF, 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

Q-DAC DATA to CLK Rise Setup
Time

tDSQ Figure 5 (Note 6) 9 ns

CLK Fall to I-DAC Data Hold Time tDHI Figure 5 (Note 6) -4 ns

CLK Rise to Q-DAC Data Hold
Time

tDHQ Figure 5 (Note 6) -4 ns

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 AD0 set 200 ns

CS High to DOUT Low (Aux-ADC
Conversion Time)

tCONV

Bit AD0 set, no averaging (see Table 14),
fCLK = 45MHz,
CLK divider = 16 (see Table 15)

4.27 μs

DOUT Low to CS Setup Time tDCS Bit AD0, AD10 set 200 ns

SCLK Low to DOUT Data Out tCD Bit AD0, AD10 set 14.5 ns

CS High to DOUT High Impedance tCHZ Bit AD0, 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
From shutdown to Tx mode, DAC settles to
within 10 LSB error

28.2

μs

Fr om  i d l e to Rx m od e w i th C LK p r esent
d ur i ng  i d l e, AD C  settl es to w i thi n 1d B S IN AD 

9.8

Idle Wake-Up Time (With CLK) tWAKE,ST0
From idle to Tx mode with CLK present
during idle, DAC settles to 10 LSB error

6.4

μs

From standby to Rx mode, ADC settles to
within 1dB SINAD

13.7

Standby Wake-Up Time tWAKE,ST1
From standby to Tx mode, DAC settles to
10 LSB error

24

μs
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8 _______________________________________________________________________________________

ELECTRICAL CHARACTERISTICS (continued)
(VDD = 3V, OVDD = 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 = 0.33μF, 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 SPI4-Tx to SPI3-Rx States)

tENABLE, RX ADC settles to within 1dB SINAD 500 ns

Enable Time from Rx to Tx, (Ext1-
Rx to Ext1-Tx, Ext4-Rx to Ext4-Tx,
and SPI3-Rx to SPI4-Tx States)

tENABLE, TX DAC settles to within 10 LSB error 500 ns

Enable Time from Tx to Rx, (Ext1-
Tx to Ext1-Rx, Ext3-Tx to Ext3-Rx,
and SPI1-Tx to SPI2-Rx States)

tENABLE, RX ADC settles to within 1dB SINAD 4.1 μs

Enable Time from Rx to Tx, (Ext2-
Rx to Ext2-Tx, Ext3-Rx to Ext3-Tx,
and SPI1-Rx to SPI2-Tx States)

tENABLE, TX DAC settles to within 10 LSB error 7.0 μs

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

Common-Mode Output Voltage VCOM
VDD / 2
- 0.15

VDD / 2
VDD / 2
+ 0.15

V

Maximum REFP/REFN/COM
Source Current

ISOURCE 2 mA

Maximum REFP/REFN/COM
Sink Current

ISINK 2 mA

Differential Reference Output VREF VREFP - VREFN +0.489 +0.512 +0.534 V

Differential Reference Temperature
Coefficient

REFTC ±10 ppm/°C

BUFFERED EXTERNAL REFERENCE (external VREFIN = 1.024V applied; VREFP, VREFN, VCOM levels are generated internally)

Reference Input Voltage VREFIN 1.024 V

Differential Reference Output VDIFF VREFP - VREFN 0.512 V

Common-Mode Output Voltage VCOM VDD / 2 V

Maximum REFP/REFN/COM
Source Current

ISOURCE 2 mA

Maximum REFP/REFN/COM
Sink Current

ISINK 2 mA

REFIN Input Current -0.7 μA

REFIN Input Resistance 500 kΩ
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_______________________________________________________________________________________ 9

ELECTRICAL CHARACTERISTICS (continued)
(VDD = 3V, OVDD = 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 = 0.33μF, 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

DIGITAL INPUTS (CLK, SCLK, DIN, CS, D0–D9, T/R, SHDN)

Input High Threshold VINH 0.7 x OVDD V

Input Low Threshold VINL 0.3 x OVDD V

Input Leakage DIIN
D0–D9, CLK, SCLK, DIN, CS, T/R,
SHDN = OGND or OVDD

-1 +1 μA

Input Capacitance DCIN 5 pF

DIGITAL OUTPUTS (D0–D9, DOUT)

Output-Voltage Low VOL ISINK = 200μA 0.2 x OVDD V

Output-Voltage High VOH ISOURCE = 200μA 0.8 x OVDD V

Tri-State Leakage Current ILEAK -1 +1 μA

Tri-State Output Capacitance COUT 5 pF

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

Note 2: 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) / 7.5MHz = 205μs.

Note 3: SNR, SINAD, SFDR, HD3, and THD are based on a differential analog input voltage of -0.5dBFS referenced to the amplitude
of the digital outputs. SINAD and THD are calculated using HD2 through HD6.

Note 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: 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.

Note 6: Guaranteed by design and characterization.
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10 ______________________________________________________________________________________

(VDD = 3V, OVDD = 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 = 0.33μF, TA = +25°C, unless otherwise noted.)
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(VDD = 3V, OVDD = 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 = 0.33μF, TA = +25°C, unless otherwise noted.)
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(VDD = 3V, OVDD = 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 = 0.33μF, TA = +25°C, unless otherwise noted.)
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(VDD = 3V, OVDD = 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 = 0.33μF, TA = +25°C, unless otherwise noted.)
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1 REFP

2, 8, 11, 31,
33, 39, 43

VDD

3 IAP

4 IAN

5, 7, 12, 32, 42 GND

6 CLK

9 QAN

(VDD = 3V, OVDD = 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 = 0.33μF, TA = +25°C, unless otherwise noted.)
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10 QAP

13–18, 21–24 D0–D9

19 OGND

20 OVDD

25 SHDN

26 DOUT

27 T/R

28 DIN

29 SCLK

30 CS

34 ADC2

35 ADC1

36 DAC3

37 DAC2

38 DAC1

40, 41 IDN, IDP

44, 45 QDN, QDP

46 REFIN

47 COM

48 REFN

— EP

±

μ

μ μ

R

=

μ

μ

± μ
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S3b

S3a

COM
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QAN
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–

–

–

–

– <

Ω
Ω

–
–

DIFFERENTIAL INPUT
VOLTAGE

DIFFERENTIAL INPUT (LSB) OFFSET BINARY (D0–D9) OUTPUT DECIMAL CODE

VREF x 512/512 511 (+Full Scale - 1 LSB) 11 1111 1111 1023

VREF x 511/512 510 (+Full Scale - 2 LSB) 11 1111 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

-VREF x 511/512 -511 (-Full Scale +1 LSB) 00 0000 0001 1

-VREF x 512/512 -512 (-Full Scale) 00 0000 0000 0

INPUT VOLTAGE (LSB)

-1-510 -509

1024

2 x VREF1 LSB = VREF = VREFP - VREFN

VREF VREF

V R
EF

V R
EF

0+ 1-511 +510 +512+511-512 +509

(COM)

(COM)

OF
FS

ET
 B

IN
AR

Y 
OU

TP
UT

 C
OD

E 
(L

SB
)

00 0000 0000

00 0000 0001

00 0000 0010
00 0000 0011

11 1111 1111
11 1111 1110

11 1111 1101

01 1111 1111

10 0000 0000
10 0000 0001
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tDOQ

tCL tCH

tCLK

tDOI

5 CLOCK-CYCLE LATENCY (CHI)

5.5 CLOCK-CYCLE LATENCY (CHQ)

D0–D9 D0Q D1I D1Q D2I D2Q D3I D3Q D4I D4Q D5I D5Q D6I D6Q

CHI

CHQ

CLK

(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

11 1111 1111 1023

11 1111 1110 1022

10 0000 0001 513

10 0000 0000 512

01 1111 1111 511

00 0000 0001 1

00 0000 0000 0

V
V

FS
REFDAC
1024

1023
1023

( ) ×

V
V

FS
REFDAC
1024

1021
1023

( ) ×

V
V

FS
REFDAC
1024

3
1023

( ) ×

V
V

FS
REFDAC
1024

1
1023

( ) ×

V
V

FS
REFDAC
1024

1
1023

( ) ×−

V
V

FS
REFDAC
1024

1021
1023

( ) ×−

V
V

FS
REFDAC
1024

1023
1023

( ) ×−

–

Ω
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0

Tx DAC
I-CH

Tx DAC
Q-CH

FULL SCALE = 1.25V

VCOM = 1.05V

ZERO SCALE = 0.85V

0V

COMMON-MODE LEVEL

SELECT CM1 = 0, CM0 = 0
VCOM = 1.05V
VDIFF = ±400mV

EXAMPLE:

Tx RFIC INPUT REQUIREMENTS

• DC COMMON-MODE BIAS =
   0.9V (MIN), 1.3V (MAX)

• BASEBAND INPUT = ±400mV
    DC-COUPLED

90

MAX19707
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tDSQ

tDSI

Q: N - 2 I: N - 1D0–D9

CLK

ID

QD

Q: N - 1 I: N Q: N I: N + 1

N - 2 N - 1 N

N - 2 N - 1 N

tDHQ

tDHI

– –

–
–

R
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ADDRESS DATA BITS T/R

A3 A2 A1 A0 E9* E3 E2 E1 E0 PIN 27

MODE
FUNCTION
(POWER

MANAGEMENT)
DESCRIPTION COMMENT

1X000 X SHDN SHUTDOWN

Rx ADC = OFF
Tx DAC = OFF
Aux-DAC = OFF
Aux-ADC = OFF
CLK = OFF
REF = OFF

Device is in
complete shutdown.
Overrides T/R pin.

XX001 X IDLE IDLE

Rx ADC = OFF
Tx DAC = OFF
Aux-DAC = Last State
CLK = ON
REF = ON

Fast turn-on time.
M od er ate i d l e p ow er .
Overrides T/R pin.

0000
(16-Bit Mode)

or
1000

(8-Bit Mode)

1X010 X STBY STANDBY

Rx ADC = OFF
Tx DAC = OFF
Aux-DAC = Last State
Aux-ADC = OFF
CLK = OFF
REF = ON

Slow turn-on time.
Low standby power.
Overrides T/R pin.

=

*

D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0 A3 A2 A1 A0REGISTER

NAME (MSB) 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 (LSB)

ENABLE-16
E11 = 0

Reserved
E10 = 0

Reserved
E9 — — E6 E5 E4 E3 E2 E1 E0 0 0 0 0

Aux-DAC1 1D11 1D10 1D9 1D8 1D7 1D6 1D5 1D4 1D3 1D2 1D1 1D0 0 0 0 1

Aux-DAC2 2D11 2D10 2D9 2D8 2D7 2D6 2D5 2D4 2D3 2D2 2D1 2D0 0 0 1 0

Aux-DAC3 3D11 3D10 3D9 3D8 3D7 3D6 3D5 3D4 3D3 3D2 3D1 3D0 0 0 1 1

IOFFSET — — — — — — IO5 IO4 IO3 IO2 IO1 IO0 0 1 0 0

QOFFSET — — — — — — QO5 QO4 QO3 QO2 QO1 QO0 0 1 0 1

COMSEL — — — — — — — — — — CM1 CM0 0 1 1 0

Aux-ADC
AD11 = 0
Reserved

AD10 AD9 AD8 AD7 AD6 AD5 AD4 AD3 AD2 AD1 AD0 0 1 1 1

ENABLE-8 — — — — — — — — E3 E2 E1 E0 1 0 0 0

— =
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R R R

ADDRESS DATA BITS T/R

A3 A2 A1 A0 E3 E2 E1 E0 PIN 27

STATE
FUNCTION

Rx TO Tx-Tx TO Rx
SWITCHING SPEED

DESCRIPTION COMMENT

0 Ext1-Rx

Rx Mode:
Rx ADC = ON
Tx DAC = ON
Rx Bus = Enable

Moderate Power:
Fast Rx to Tx when T/R
transitions 0 to 1.

0011

1 Ext1-Tx

FAST-SLOW
Tx Mode:
Rx ADC = OFF
Tx DAC = ON
Tx Bus = Enable

Low Power:
Slow Tx to Rx when T/R
transitions 1 to 0.

0
Ext2-Rx
(Default)

Rx Mode:
Rx ADC = ON
Tx DAC = OFF
Rx Bus = Enable

Low Power:
Slow Rx to Tx when T/R
transitions 0 to 1.

0100

1 Ext2-Tx

SLOW-FAST
Tx Mode:
Rx ADC = ON
Tx DAC = ON
Tx Bus = Enable

Moderate Power:
Fast Tx to Rx when T/R
transitions 1 to 0.

0 Ext3-Rx

Rx Mode:
Rx ADC = ON
Tx DAC = OFF
Rx Bus = Enable

Low Power:
Slow Rx to Tx when T/R
transitions 0 to 1.

0101

1 Ext3-Tx

SLOW-SLOW
Tx Mode:
Rx ADC = OFF
Tx DAC = ON
Tx Bus = Enable

Low Power:
Slow Tx to Rx when T/R
transitions 1 to 0.

0 Ext4-Rx

Rx Mode:
Rx ADC = ON
Tx DAC = ON
Rx Bus = Enable

Moderate Power:
Fast Rx to Tx when T/R
transitions 0 to 1.

0000
(16-Bit Mode)

or
1000

(8-Bit Mode)

0110

1 Ext4-Tx

FAST-FAST
Tx Mode:
Rx ADC = ON
Tx DAC = ON
Tx Bus = Enable

Moderate Power:
Fast Tx to Rx when T/R
transitions 1 to 0.
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–

ADDRESS DATA BITS T/R

A3 A2 A1 A0 E3 E2 E1 E0 PIN 27

MODE

FUNCTION

(Tx-Rx SWITCHING

SPEED)

DESCRIPTION COMMENTS

1011 X SPI1-Rx SLOW

Rx Mode:
Rx ADC = ON
Tx DAC = OFF
Rx Bus = Enable

Low Power:
Slow Rx to Tx through
SPI command.

1100 X SPI2-Tx SLOW

Tx Mode:
Rx ADC = OFF
Tx DAC = ON
Tx Bus = Enable

Low Power:
Slow Tx to Rx through
SPI command.

1101 X SPI3-Rx FAST

Rx Mode:
Rx ADC = ON
Tx DAC = ON
Rx Bus = Enabled

Moderate Power:
Fast Rx to Tx through
SPI command.

0000
(16-Bit Mode)

or
1000

(8-Bit Mode)

1110 X SPI4-Tx FAST

Tx Mode:
Rx ADC = ON
Tx DAC = ON
Tx Bus = Enabled

Moderate Power:
Fast Tx to Rx through
SPI command.

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

E9 SELECTION

0 (Default) Aux-ADC is Powered ON

1 Aux-ADC is Powered OFF

=
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μ
μ

μ μ

μ μ

–

–

BITS IO5–IO0 WHEN IN IOFFSET MODE, BITS QO5–QO0 WHEN IN QOFFSET MODE

IO5/QO5 IO4/QO4 IO3/QO3 IO2/QO2 IO1/QO1 IO0/QO0

OFFSET 1 LSB =

(VFSP-P / 1023)

1 1 1 1 1 1 -31 LSB

1 1 1 1 1 0 -30 LSB

1 1 1 1 0 1 -29 LSB

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

1 0 0 0 1 0 -2 LSB

1 0 0 0 0 1 -1 LSB

1 0 0 0 0 0 0mV

0 0 0 0 0 0 0mV (Default)

0 0 0 0 0 1 1 LSB

0 0 0 0 1 0 2 LSB

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

0 1 1 1 0 1 29 LSB

0 1 1 1 1 0 30 LSB

0 1 1 1 1 1 31 LSB

± = =

CM1 CM0 Tx DAC OUTPUT COMMON MODE (V)

0 0 1.05 (Default)

0 1 0.95

1 0 0.80

1 1 0.70
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μ

μ μ

R

R

R

R

CS
CS

CS CS

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

 AUX-ADC CONVERSION

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

tCHZ

LSB
BIT A0
(DIN)

BIT D1
(DIN)LSBMSB

BIT D10
(DIN)

LSB
A0

DOUT = TRI-STATED WHEN
AUX-ADC IS IDLE

DOUT = ACTIVE WHEN
BIT AD0 IS SET

AUX-ADC
IS BUSY

AUX-ADC
DATA READY

MSB
BIT D9
(DOUT)

LSB
BIT D0
(DOUT)

LSB
BIT D0
(HELD)

DOUT
TRI-

STATED
BIT AD0

CLEARED

D10 (16-BIT)
D2 (8-BIT)

MSB
D11 (16-BIT)
D3 (8-BIT)

MSB
BIT D11

(DIN)

tDCS

tCONV

tCSD

tCStCP
tCSS

tCSW

tDS

tCH

tCL

tDH

tCD

SCLK

CS

DIN

DOUT
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CS
R

μ

<

%
±

 logSNR
f t

= ×
× × ×

⎛

⎝
⎜

⎞

⎠
⎟20

1
2 π IN AJ

SCLK

CS

DIN

D0–D9

ID/QD

T/R
Rx - > Tx

ADC DIGITAL OUTPUT
SINAD SETTLES WITHIN 1dB

DAC ANALOG OUTPUT
OUTPUT SETTLES TO 10 LSB ERROR

16-BIT SERIAL DATA INPUT

tENABLE, RX EXTERNAL T/R CONTROL

tENABLE, TX EXTERNAL T/R CONTROL

tWAKE, SD, ST_   TO Tx MODE OR tENABLE, TX

tWAKE, SD, ST_   TO Rx MODE OR tENABLE, RX

T/R
Tx - > Rx
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μ

Ω
Ω

<

AD0 SELECTION

0 Aux-ADC Idle (Default)

1 Aux-ADC Start-Convert

AD1 SELECTION

0 Internal 2.048V Reference (Default)

1 Internal VDD Reference

AD3 AD2 AUX-ADC INPUT SOURCE

0 0 ADC1 (Default)

0 1 ADC2

1 0 VDD / 2

1 1 OVDD / 2

电子工程师之家http://www.eehome.cn

项目开发 芯片解密 零件配单 TEL:15013652265 QQ:38537442

www.ic-cn.com.cn

http://www.ic-cn.com.cn


28 ______________________________________________________________________________________

=

=
CS

CS
=

AD10 SELECTION

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

1
Aux-ADC Enters Data Output Mode Where

Data is Available on DOUT

AD6 AD5 AD4 AUX-ADC AVERAGING

0 0 0 1 C onver si on ( N o Aver ag i ng )  ( D efaul t) 

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

AD9 AD8 AD7 AUX-ADC CONVERSION CLOCK

0 0 0 CLK Divided by 1 (Default)

0 0 1 CLK Divided by 2

0 1 0 CLK Divided by 4

0 1 1 CLK Divided by 8

1 0 0 CLK Divided by 16

1 0 1 CLK Divided by 32

1 1 0 CLK Divided by 64

1 1 1 CLK Divided by 128

=
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± %
= =

= μ
μ

± %
=

= =
μ

μ

% %
±

VREFIN REFERENCE MODE

> 0.8V x VDD
Internal Reference Mode. VREF is internally generated to be 0.512V. Bypass REFP, REFN, and COM each
with a 0.33μF capacitor.

1.024V ±10%
Buffered External Reference Mode. An external 1.024V ±10% reference voltage is applied to REFIN. VREF is
internally generated to be VREFIN / 2. Bypass REFP, REFN, and COM each with a 0.33μF capacitor. Bypass
REFIN to GND with a 0.1μF capacitor.

COM

IAP

IAN

25Ω

0.1μF0.33μF

25Ω

0.1μF

VIN

MAX19707

22pF

22pF

QAP

QAN

25Ω

0.1μF0.33μF

25Ω

0.1μF

VIN

22pF

22pF
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≥ Ω

R μ

R

=

“ ”

•

•

•

•

•

•

•

MAX19707

IDP

IDN

VOUT

QDP

QDN

VOUT

MAX19707

0.1μF

1kΩ

1kΩ100Ω

100Ω

CIN
22pF

CIN
22pF

QAP

QAN

COM

IAP

IAN

0.1μF
RISO
50Ω

RISO
50Ω

REFP

REFN

VIN

0.1μF

1kΩ

1kΩ100Ω

100Ω

CIN
22pF

CIN
22pF

0.1μF
RISO
50Ω

RISO
50Ω

REFP

REFN

VIN
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DAC1

Rx-I
Rx

ENCODE

MAX19707

802.11X

ZIF 
TRANSCEIVER

AGC

TCXO

10-BIT DAC

10-BIT ADC

12-BIT DAC

Tx
SOURCE

HALF-
DUPLEX

BUS

DIGITAL
BASEBAND

ASIC

T/R

D9

D0

SYSTEM
CONTROL
CLK DIST
SPI REG

REF
1.024V
BUFFER

Rx-Q

Tx-I

Tx-Q

DAC3

DAC2

4:1 MUX 10-BIT, 333ksps

VDD

BATTERY VOLTAGE MONITOR

TEMPERATURE MEASURE

0VDD

ADC

CLK

SCLK

DIN

CS

SHDN

DOUT

REFIN
REFP
REFN

COM

MAX19707

IAP

COM

IAN

RISO
22Ω

RISO
22Ω

R11
600Ω

R9
600Ω

R3
600Ω

R2
600Ω

R1
600Ω

R10
600Ω

R8
600Ω

R5
600Ω

R4
600Ω

R7
600Ω

R6
600Ω

CIN
5pF

CIN
5pF
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0

2

1

4

3

7

6

5

000 010001 011 100 101 110

AT STEP
011 (0.5 LSB)

AT STEP
001 (0.25 LSB)

111

DIGITAL INPUT CODE

AN
AL

OG
 O

UT
PU

T 
VA

LU
E

0

2

1

4

3

6

5

000 010001 011 100 101

DIFFERENTIAL LINEARITY
ERROR (-0.25 LSB)

DIFFERENTIAL
LINEARITY ERROR (+0.25 LSB)

1 LSB

1 LSB

DIGITAL INPUT CODE

AN
AL

OG
 O

UT
PU

T 
VA

LU
E

μ μ
μ μ

μ
μ

Ω Ω

°
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SNR = 6.02 x N + 1.76

ENOB = (SINAD - 1.76) / 6.02

–

±
± ±

± ±

THD  
(V +V +V +V +V )

V
2
2

3
2

4
2

5
2

6
2

1
= ×

⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

20 log

HOLD

ANALOG
INPUT

SAMPLED
DATA (T/H)

T/H

tAD

tAJ

TRACK TRACK

CLK
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± %

THD  
(V +V + ...+V )

V
2
2

3
2

n
2

1
= ×

⎡

⎣

⎢
⎢

⎤

⎦

⎥
⎥

20 log

PART DESCRIPTION
SAMPLING RATE

(Msps)

MAX19700
Dual 10-Bit Rx ADC, Dual 10-Bit Tx DAC, Integrated TD-SCDMA

Filters, Three 12-Bit Auxiliary DACs
7.5

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

Input Mux
11

MAX19705/MAX19706/MAX19707
Dual 10-Bit Rx ADC, Dual 10-Bit Tx DAC, Three 12-Bit Auxiliary

DACs, 10-Bit Auxiliary ADC with 4:1 Input Mux
7.5/22/45
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CLK

SERIAL
INTERFACE

AND SYSTEM
CONTROL   

IAP

IAN

QAP

QAN

IDP

IDN

QDP

QDN

REFP
REFN
COM

DOUT

REFIN

DIN
SCLK
CS

SYSTEM
CLOCK 

PROGRAMMABLE
OFFSET/CM

1.024V 
REFERENCE

BUFFER 

10-BIT
ADC

10-BIT
ADC

HALF-
DUPLEX

BUS

10-BIT
DAC

10-BIT
DAC

12-BIT
DAC

12-BIT
DAC

12-BIT
DAC

4:1 MUX

GND

VDD 0VDD

DAC1

DAC2

DAC3

ADC1

D0–D9

SHDN

T/R

MAX19707

10-BIT
ADCADC2

OGND

VDD = 2.7V TO 3.3V OVDD = 1.8V TO 3.3V
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32
, 4

4,
 4

8L
 Q

F
N

.E
P

S

e

L

e

L

A1
A

A2

E/2

E

D/2

D

DETAIL A

D2/2

D2

b

L

k

E2/2

E2

(NE-1) X  e

(ND-1) X  e

e

CLCL

CL

CL

k

PACKAGE OUTLINE

21-0144 2
1

F

32, 44, 48, 56L THIN QFN, 7x7x0.8mm

( www.maxim-ic.com.cn/packages )
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