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ABSOLUTE MAXIMUM RATINGS

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

QDN, DAC1, DAC2, DAC3to GND .........c.ccuceen. -0.3Vto VDD
ADC1, ADC21t0 GND.......cooeoiiiiiiii, -0.3V to (VDD + 0.3V)
REFP, REFN, REFIN, COMto GND ........... -0.3V to (VDD + 0.3V)
ADO-AD9, DAO-DA9, SCLK, DIN, CS/WAKE,

CLK, DOUT to OGND ......ccooeiinn, -0.3V to (OVDD + 0.3V)

—t LIy
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Continuous Power Dissipation (TA = +70°C)

56-Pin Thin QFN-EP (derate 27.8mW/°C above +70°C)2.22W
Thermal ResiStance OJA «....vvvvveeeeeeeeeeieeeieeiece
Operating Temperature Range ..........c...cccceeoeen
Junction Temperature ........cccccooviiiiiiii
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, CM1 = 0, CMO = 0, differential Rx ADC input, differential Tx DAC output,
CRrerFpP = CRerN = Ccom = 0.33pF, CL < 5pF on all aux-DAC outputs, Ta = TMmIN to TmaX, unless otherwise noted. Typical values are

at Ta = +25°C.) (Note 1)

PARAMETER | symsoL |

CONDITIONS

| miN_ TYP  mAX | uNITS

POWER REQUIREMENTS

Analog Supply Voltage VpD

2.7 3.0 3.3 V

Output Supply Voltage OVbD

1.8 VDD V

FD mode: fcLk = 22MHz, fouT = 2.2MHz
on both DAC channels; fiN = 5.5MHz on
both ADC channels; aux-DACs ON and at
midscale, aux-ADC ON

16.8 19

FD mode: fcLk = 15.36MHz, fouT =
2.2MHz on both DAC channels; fiN =
5.5MHz on both ADC channels; aux-DACs
ON and at midscale, aux-ADC ON

13.4

VpD Supply Current
aux-ADC ON

SPI2-Tx mode: fcLk = 22MHz, fouTt =
2.2MHz on both DAC channels; Rx ADC
OFF; aux-DACs ON and at midscale,

11.3 13 mA

SPI1-Rx mode: fcLk = 22MHz, fiN =
5.5MHz on both ADC channels; Tx DAC
OFF (Tx DAC outputs at 0V); aux-DACs
ON and at midscale, aux-ADC ON

13.3 16

SP14-Tx mode: fcLk = 22MHz, fouTt =
2.2MHz on both DAC channels; Rx ADC
ON (output tri-stated); aux-DACs ON and
at midscale, aux-ADC ON

16.4 19

MAXIMV




101, 22Msps. =X T#E#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, CM1 = 0, CMO = 0, differential Rx ADC input, differential Tx DAC output,
CRrEeFp = CREFN = Ccom = 0.33pF, CL < 5pF on all aux-DAC outputs, Ta = TmiN to Tmax, unless otherwise noted. Typical values are

at Ta = +25°C.) (Note 1)

—t Ly
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SPI3-Rx mode: foLk = 22MHz, fiN =
5.5MHz on both channels; Tx DAC ON (Tx 15.8 19
DAC outputs at midscale); aux-DACs ON ’
and at midscale, aux-ADC ON
Standby mode: CLK = 0 or OVpp; mA
VpD Supply Current aux-DACs ON and at midscale, 2.7 4
aux-ADC ON
Idle mode: fc| K = 22MHz; aux-DACs ON 78 10
and at midscale, aux-ADC ON '
Shutdown mode: CLK = 0 or OVpp,
or aux-ADC OFF 0.5 S WA
FD mode: fcLk = 22MHz, fouTt = 2.2MHz
on both DAC channels; fiN = 5.5MHz on 53
both ADC channels; aux-DACs ON and at '
midscale, aux-ADC ON
mA
SPI1-Rx and SPI3-Rx modes: fc| K =
22MHz, fiN = 5.5MHz on both ADC 50
channels; DAC input bus tri-stated; aux- '
DACs ON and at midscale, aux-ADC ON
SPI2-Tx and SPI4-Tx modes: fcLK =
OVpp Supply C t
DD SUpply furren 22MHz, fouT = 2.2MHz on both DAC 150
channels; ADC output bus tri-stated; aux-
DACs ON and at midscale, aux-ADC ON
Standby mode: CLK = 0 or OVpp; aux- 01 A
DACs ON and at midscale, aux-ADC ON ' H
Idle mode: fc K = 22MHz; aux-DACs ON 37
and at midscale, aux-ADC ON
Shutdown mode: CLK = 0 or OVpp, 01
or aux-ADC OFF ’
Rx ADC DC ACCURACY
Resolution N 10 Bits
Integral Nonlinearity INL +0.6 LSB
Differential Nonlinearity DNL +0.45 LSB
Offset Error Residual DC offset error -5 +0.13 +5 %FS
Gain Error Includes reference error -5 +0.8 +5 %FS
DC Gain Matching -0.15 +0.04  +0.15 dB
Offset Matching +9 LSB
M AXI/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, CM1 = 0, CMO = 0, differential Rx ADC input, differential Tx DAC output,
Crerp = CRerFN = Ccom = 0.33pF, CL < 5pF on all aux-DAC outputs, Ta = TmIN to Tmax, unless otherwise noted. Typical values are

at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Gain Temperature Coefficient +30 ppm/°C
o Offset (Vpp £5%) +0.1
Power-Supply Rejection PSRR - LSB
Gain (Vpp £5%) +0.05
Rx ADC ANALOG INPUT
Input Differential Range ViD Differential or single-ended inputs +0.512 Vv
Input Common-Mode Voltage
Range Vem Vpp /2 Vv
RIN Switched capacitor load 245 kQ
Input Impedance
CIN 5 pF
Rx ADC CONVERSION RATE
Maximum Clock Frequency foLK (Note 2) 22 MHz
Channel IA 5
Data Latency Clock
Channel QA 55 Cycles
Rx ADC DYNAMIC CHARACTERISTICS (Note 3)
) ) ) fiIN = 5.5MHz 53 54.8
Signal-to-Noise Ratio SNR dB
fiN = 12.56MHz 54.7
. . ) ) fIN = 5.56MHz 52.9 54.7
Signal-to-Noise and Distortion SINAD dB
fiIN = 12.56MHz 54.6
, , fin = 5.5MHz 65.9 75.6
Spurious-Free Dynamic Range SFDR dBc
fiN = 12.6MHz 76.3
fiIN = 5.5MHz -72.8 -64.3
Total Harmonic Distortion THD dBc
fiN = 12.5MHz -71.3
) . ) fiIN = 5.5MHz -78.9
Third-Harmonic Distortion HD3 dBc
fiN = 12.56MHz -76.7
. ) . fiN1 = 1MHz, AN = -7dBFS;
Intermodulation Distortion IMD fing = 1.8MHz, Ajng = -7dBFS 71 dBc
Third-Order Intermodulation fiN1 = TMHz, AiN1 = -7dBFS; E
Distortion M3 iz = 1.8MHz, Ag = -7dBFS 8 dBe
Aperture Delay 3.5 ns
Aperture Jitter PSRMS
Overdrive Recovery Time 1.5x full-scale input ns
Rx ADC INTERCHANNEL CHARACTERISTICS
- finxy = 5.5MHz, AINX Y = -0.5dBFS, )
Crosstalk Rejection finyx = TMHz, Ay x = -0.5dBFS (Note 4) 91 dB
Amplitude Matching fin = 5.5MHz, AN = -0.5dBFS (Note 5) +0.01 dB
Phase Matching fiN = 5.5MHz, AN = -0.5dBFS (Note 5) +0.01 Degrees

MAXIMN




101Z. 22Msps. £ W T #5714

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, CM1 = 0, CMO = 0, differential Rx ADC input, differential Tx DAC output,

CREFP = CRerN = Ccom = 0.33uF, C| < 5pF on all aux-DAC outputs, Ta = TmIN to Tmax, unless otherwise noted. 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) -0.75 +0.2 +0.75 LSB
Residual DC Offset Vos -4 +0.03 +4 mV
Full-Scale Gain Error -40 +0.8 +40 mV
Tx DAC DYNAMIC PERFORMANCE
DAC Conversion Rate foLK (Note 2) 22 MHz
In-Band Noise Density ND fout = 2.2MHz -129 dBFS/Hz
poire-Drder Intermodufation IM3 | foutt = 2MHz, fouTa = 2.2MHz 70 dBc
Glitch Impulse 10 pVes
E@:B%L:S'Free Dynamic Range to SFDR | fouT = 2.2MHz 61 72.9 dBc
L?ELZ?WO”'C Distortion to THD | four = 2.2MHz 71 605 | dBo
Signal-to-Noise Ratio to Nyquist SNR fouT = 2.2MHz 59.3 dB
Tx DAC INTERCHANNEL CHARACTERISTICS
I-to-Q Output Isolation fouTx,y = 2MHz, fouTy x = 2.2MHz 88 dB
g?g‘mMémeatCh Between | and Q Measured at DC 04 001 +04 | dB
Eiziié\fésmatch Between | and Q fOUT = 2.2MHzZ 401 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 1.36 1.42
Bits CM1 =0, CMO = 1 1.14 1.2 1.27
Output Common-Mode Voltage VcomD - Vv
Bits CM1=1,CM0 =0 0.96 1.05 1.15
Bits CM1 =1, CMO = 1 0.78 0.89 1.03

Rx ADC-Tx DAC INTERCHANNEL CHARACTERISTICS
ADC fiNi = fing = 5.56MHz, DAC fouTl =

Receive Transmit Isolation fouTaQ = 2.2MHz 85 dB

AUXILIARY ADCs (ADC1, ADC2)

Resolution N 10 Bits
AD1 = 0 (default) 2.048

Full-Scale Reference VREF Vv
AD1 =1 VbD

MAXIMN 5
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fc .k = 22MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, CM1 = 0, CMO = 0, differential Rx ADC input, differential Tx DAC output,
CREFP = CREFN = Ccom = 0.33pF, C| < 5pF on all aux-DAC outputs, Ta = TMIN to Tmax, unless otherwise noted. Typical values are
at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Oto
Analog Input Range \
9P 9 VREF
Analog Input Impedance Measured at DC 500 kQ

Measured at unselected input from O to

Input-Leakage Current Veer +0.1 pA
Gain Error GE Includes reference error, AD1 =0 -5 +5 %FS
Zero-Code Error ZE +2 mV
Differential Nonlinearity DNL +0.6 LSB
Integral Nonlinearity INL +0.6 LSB
Supply Current 210 PA
AUXILIARY DACs (DAC1, DAC2, DAC3)

Resolution N 12 Bits
Integral Nonlinearity INL From code 100 to code 4000 +1.25 LSB

) . . ) Guaranteed monotonic over code 100 to
Differential Nonlinearity DNL code 4000 (Note 6) -1.0 +0.65 +1.2 LSB

Output-Voltage Low VoL RL > 200k 0.2 vV
QOutput-Voltage High VOH RL > 200kQ 2.57 Vv
DC Output Impedance DC output at midscale 4 Q
. ' From code 1024 to code 3072, within £10
Settling Time 1 ys
LSB
Glitch Impulse From code 0 to code 4095 24 nVes

Rx ADC-Tx DAC TIMING CHARACTERISTICS

CLK Rise to Channel-I Output

Data Valid tpol Figure 3 (Note 6) 55 8.2 11.5 ns
CLK Fall to Channel-Q Output .

Data Valid tboQ Figure 3 (Note 6) 6.5 9.5 13.0 ns
I-DAC DATA to CLK Fall Setup bS] Figure 5 (Note 6) 10 s
Time

Q-DAC DATA to CLK Rise )

Setup Time tpsQ Figure 5 (Note 6) 10 ns
CLK Fall to I-DAC Data Hold Time tDHI Figure 5 (Note 6) 0 ns
CLK Rise to Q-DAC Data )

Hold Time tDHQ Figure 5 (Note 6) 0 ns
CLK Duty Cycle 50 %
CLK Duty-Cycle Variation +15 %
Digital Output Rise/Fall Time 20% to 80% 2.4 ns

6 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fc .k = 22MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, CM1 = 0, CMO = 0, differential Rx ADC input, differential Tx DAC output,
CRrerp = CRerN = Ccom = 0.33pF, CL < 5pF on all aux-DAC outputs, Ta = TmiN to TmAX, unless otherwise noted. Typical values are

at Ta = +25°C.) (Note 1)
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PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS

SERIAL-INTERFACE TIMING CHARACTERISTICS (Figures 6 and 8, Note 2)
Falling Edge of CS/WAKE to Rising
Edge of First SCLK Time icss 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/WAKE Setup Time tcs 10 ns
CS/WAKE High Pulse Width tcsw 80 ns
CS/WAKE High to DOUT .
Active High tcsp Bit ADO set 200 ns
CS/WAKE High to DOUT Low i Bit ADO set, no averaging, fcLk = 22MHz, 43 S
(Aux-ADC Conversion Time) CONV- 1 CLK divider = 8 ' H
DOUT Low to CS/WAKE Setup tbcs | Bit ADO, AD10 set 200 ns
Time
SCLK Low to DOUT Data Out tch Bit ADO, AD10 set 145 ns
CSIWAKE High to DOUT High tcHz | Bit ADO, AD10 set 200 ns
Impedance
MODE-RECOVERY TIMING CHARACTERISTICS (Figure 7)

From shutdown to Rx mode, ADC settles 500

to within 1dB SINAD

From shutdown to Tx mode, DAC settles to 26.2

within 10 LSB error )
Shutdown Wake-Up Time From aux-ADC enable to aux-ADC start 10
(With CLK) WAKE.SD | conversion us

From shutdown to aux-DAC output valid 28

From shutdown to FD mode, ADC settles

to within 1dB SINAD, DAC settles to within 500

10 LSB error

From idle to Rx mode, ADC settles to within 75

1dB SINAD :
ldle Wake-Up Ti From idle to Tx mode, DAC settles to 10 51

€ VWake-Up 1ime LSB error ’

(With CLK) tWAKE,STO HS

From idle to FD mode, ADC settles to

within 1dB SINAD, DAC settles to within 10 7.2

LSB error
M AXI/V 7
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ELECTRICAL CHARACTERISTICS (continued)

(Vbp = 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 = 0dBFS, CM1 = 0, CMO = 0, differential Rx ADC input, differential Tx DAC output,
CRerp = CRerN = Ccom = 0.33pF, C < 5pF on all aux-DAC outputs, Ta = TmiN to TmAX, unless otherwise noted. Typical values are

at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
From standby to Rx mode, ADC settles to 71
within 1dB SINAD ’
) From standby to Tx mode, DAC settles to
Standby Wake-Up Time ; 10 LSB error 22.8 s
(With CLK) WAKE,ST1 H
From standby to FD mode, ADC settles to
within 1dB SINAD, DAC settles to within 10 22.8
LSB error
Enable Time from Tx to Rx, tENABLE,RX | ADC settles to within 1dB SINAD 0.1 us
Fast Mode
Enable Time from Rx to Tx, tENABLE, TX | DAC settles to within 10 LSB error 0.1 us
Fast Mode
Enable Time from Tx to Rx, -
Slow Mode tENABLE,RX | ADC settles to within 1dB SINAD 7.5 us
Enable Time from Rx to Tx, .
Slow Mode tENABLE,TX | DAC settles to within 10 LSB error 5.1 ys
INTERNAL REFERENCE (VREFIN = VDD; VREFP, VREFN, Vcom levels are generated internally)
Positive Reference VREFP - VCOM 0.256 V
Negative Reference VREFN - VCOM -0.256 \Y
Vpp /2 Vpp /2
Common-Mode Output Voltage Vcom 045 Vpp /2 £ 0.15 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 +0.490 +0.512 +0.534 V
Differential Reference Temperature o
Coefficient REFTC *30 PPm/C
BUFFERED EXTERNAL REFERENCE (external VRerIN = 1.024V applied; VREFP, VREFN, Vcom levels are generated internally)
Reference Input Voltage VREFIN 1.024 Vv
Differential Reference Output VDIFF VREFP - VREFN 0.512 \
Common-Mode Output Voltage Vcowm Vpp /2 V
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
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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, CM1 = 0, CMO = 0, differential Rx ADC input, differential Tx DAC output,
CRrerp = CRerN = Ccom = 0.33pF, C < 5pF on all aux-DAC outputs, Ta = Tmin to Tmax, unless otherwise noted. Typical values are
at Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  mAX | UNITS
DIGITAL INPUTS (CLK, SCLK, DIN, CS/WAKE, DA9-DAO0)
Input High Threshold VINH 0.7 x OVpD V
Input Low Threshold VINL 0.3 x OVpp V
CLK, SCLK, DIN, CS/WAKE = OGND or
OVbD -1 +1
Input Leakage DN DAG-DAO = OVop T " pA
DA9-DAO = OGND -5 +5
Input Capacitance DCIN 5 pF
DIGITAL OUTPUTS (AD9-ADO, DOUT)
Output-Voltage Low VoL ISINK = 200pA 0.2 x OVpp \Y
Output-Voltage High VOH ISOURCE = 200pA 0.8 x OVpp V
Tri-State Leakage Current ILEAK -1 +1 UA
Tri-State Output Capacitance Cout 5 pF

Note 1: Specifications from Ta = +25°C to +85°C guaranteed by production tests. Specifications at Ta < +25°C guaranteed by
design and characterization.

Note 2: The minimum clock frequency (fcLk) for the MAX19712 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 DOUT. The maximum con-
version time (for no averaging, NAVG = 1) will be tcony (max) = (12 x 1 x 128) / 2MHz = 768ys.

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 sec-
ond channel. FFTs are performed on each channel. The parameter is specified as the power ratio of the first and second
channel FFT test tones.

Note 5: Amplitude and phase matching are 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.

MAXIMN 9
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BRI T (EfFI1E
(Vbp =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, CM1 = 0, CMO = 0, differential Rx ADC input, differential Tx DAC output,
CRrEFP = CREFN = Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)

Rx ADC CHANNEL-IA FFT PLOT Rx ADC CHANNEL-QA FFT PLOT Rx ADC CHANNEL-IA TWO-TONE FFT PLOT
(8192 SAMPLES) (8192 SAMPLES) (8192 SAMPLES)
0 = - 0 o 0 =
fin = 5.4489746MHz FUNDAMENTAL |2 fiy=54489746MHz [ FUNDAMENTAL |2 fing = 1.807373MHz |2
10 [ A =-054208FS 5 0 fAn=-051508FS T2 10 s S RE
: I ] iy finz fing = 2.1135254MHz |
0 | SINAD = 54 54508 5 oo [SINAD=5460908 | H , Ao = -7dBFS—|Z
20 H 20 E 20 At =An = -7TdBFS—=
SNt = 5461508 SNR = 54.6908 IMD = -71.850Bc
o 30 | THD = -72.492dBc & 30 |THD =-71915d8c z '
& o | SFDR=7724508c & SFDR = 76.817dBc &
S 40 S 40 > S 40
S 50 3 3 S 40 3 S 50
E 5 i = 3 E 2fint - fing
= 60 = -60 = 60
= 6 = 6 = — 2fiN2 - fint
=0 ! = =0 ;
\
-80 \ -80 | -80
-90 -90 -90
-100 -100 -100
01 23 456 7 8 9 1011 00123 456 7 8 9 10 11 001 23 456 7 8 9 10 11
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
Rx ADC CHANNEL-QA TWO-TONE FFT PLOT Rx ADC SIGNAL-TO-NOISE RATIO Rx ADC SIGNAL-TO-NOISE AND DISTORTION
(8192 SAMPLES) vs. ANALOG INPUT FREQUENCY RATIO vs. ANALOG INPUT FREQUENCY
0 s 57 g 57 g
10 fivg = 1.807373MHz _|2 £ £
b fing = 2.1135254MHz |& 56 5 56 2
-20 At =Ang = -7dBFS—|= QA = A :
— IMD=-71.73dBc | 55 55
P ~ <0} -~ 4
B 40 . T = \..‘."N
i g T = o N
% -50 = M a "\
= 2t - fivz = A ™ = 5 IA .
T -60 b o) 2] "’i\
= 2fin2 - fing S
-0 52 52
il i " 51 51
T L \J‘II\ (TR 50 50
00123 456 7 8 9 10 11 0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
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
90 5 90 g 60 w T g
£ g fiy = 5.4489746MHz H
85 5 85 5 55 0A 5
] E: . E:
80 80 50
sl QA
75 IA = B R R
3 A‘ﬁ ‘ %, . —\o g IA
= — = 10 X = 4
= A 5 1A 3
65 | 65 35
60 oA 60 30
55 55 2%
50 50 20
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 30 -5 20 -5 -0 5 0
ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT AMPLITUDE (dBFS)

10 MAXI M
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BRI T FFFIE(4E)

(Vpbp = 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 = 0dBFS, CM1 = 0, CMO = 0, differential Rx ADC input, differential Tx DAC outpult,

CREeFP = CRerFN = Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)

Rx ADC SIGNAL-TO-NOISE AND DISTORTION

60
55
50
45
40

SINAD (dB)

35
30
25
20

57.0
56.5
56.0
55.5
55.0
54.5
54.0
53.5
53.0
52.5
52.0

SNR (dB)

90

85

80

75

70

SFDR (dBc)

65

60

55

MAXIMV

RATIO vs. ANALOG INPUT AMPLITUDE

fin = 5.4489746MHz

QA

30 25 -20

ANALOG INPUT AMPLITUDE (dBFS)

Rx ADC SIGNAL-TO-NOISE RATIO
vs. SAMPLING FREQUENCY

-5 10

-5

MAX19712 toc10

LT
- fiN = 5.4489746MHz

IAX19712 toc13

0 2 4 6 8 10 12 14 16 18 20 22
SAMPLING FREQUENCY (MHz)

Rx ADC SPURIOUS-FREE DYNAMIC RANGE
vs. SAMPLING FREQUENCY

iy = 5.4489746MHz

MAX19712 toc16.

= —>lie—22

0 2 4 6 8 10 12 14 16 18 20 22
SAMPLING FREQUENCY (MHz)

-THD (dBc)

=)
=
=
=

=
7]

SNR (dB)

80
75
70
65
60
55
50
45
40
35
30

Rx ADC SIGNAL-TO-NOISE AND DISTORTION

57.0
56.5
56.0
55.5
55.0
54.5
54.0
53.5
53.0
52.5
52.0

58
57
56
55
54
53
52
51
50
49
48

Rx ADC TOTAL HARMONIC DISTORTION
vs. ANALOG INPUT AMPLITUDE

I
iy = 5.4489746MHz

IAX19712 toc11

yid
4

A

~

Q
/}.,4

o=

4
o"
4
T

7 IA

20 -

15

-10 5

ANALOG INPUT AMPLITUDE (dBFS)

0

RATIO vs. SAMPLING FREQUENCY

- fi = 5.4489746MHz

IAX19712 toc14

g | =)

0 2 4 6 8 10 12 14 16 18 20 22
SAMPLING FREQUENCY (MHz)

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

] g
1 - 5.468363MHz S
A E
|
X...
pnsazpase I —
T Y
I3
3% 40 4 50 55 60 65
CLOCK DUTY CYCLE (%)

SFDR (dBc)

“THD (dBc)

SINAD (dB)

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

85
80
75
70
65
60
55
50
45
40
35
30

85

80

75

70

65

60

55

58
57
56
55
54
53
52
51
50
49
48

T T s
L fi = 5.4489746MHz A&
/' 5 =
//\ /e S
7 | A
i IA
30 %5 20 5 -0 5 0

ANALOG INPUT AMPLITUDE (dBFS)

Rx ADC TOTAL HARMONIC DISTORTION
vs. SAMPLING RATE

fiy = 5.4489746MHz

MAX19712 toc15

IA
=\ Y. A
QA

0 2 4 6 8 10 12 14 16 18 20 22
SAMPLING FREQUENCY (MHz)

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

] £
L 1y = 5.468363MHz S
QA g
|
1A
35 40 45 50 55 60 65
CLOCK DUTY CYCLE (%)
1

CLZ6LXYIN
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R T (FFF1E(£E)

(Vbp = 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, CM1 = 0, CMO = 0, differential Rx ADC input, differential Tx DAC output,
CREFP = CREFN = Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)

-THD (dBc)

GAIN ERROR (%FS)

SFDR (dBc)

12

90
85
80
75
70
65
60
55
50
45
40

2.00
1.75
1.50
125
1.00
0.75
0.50
0.25

0

90

80

70

60

50

40

30

Rx ADC TOTAL HARMONIC DISTORTION

vs. CLOCK DUTY CYCLE

- fin = 5.468363MHz

IAX19712 toc19

-----

/

35

40 45 50 55 60
CLOCK DUTY CYCLE (%)

Rx ADC GAIN ERROR
vs. TEMPERATURE

65

MAX19712 toc22

QA R
A\ - 1
_ __&--"//
______ - =
_____,__/\(
IA

-40

-15 10 35 60
TEMPERATURE (°C)

85

Tx DAC SPURIOUS-FREE DYNAMIC
RANGE vs. OUTPUT AMPLITUDE

T T
fout = 2.2MHz

N
s,
{ o "
4t e, " 4
D TN

MAX19712 toc25

A%

.....

-30

-25

20 <15 10 -5
OUTPUT AMPLITUDE (dBFS)

SFDR (dBc)

SFDR (dBc)

AMPLITUDE (dBFS)

Rx ADC SPURIOUS-FREE DYNAMIC RANGE

90
85
80
75
70
65
60
55
50
45
40

90

85

80

75

70

65

60

55

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

vs. CLOCK DUTY CYCLE

I I
L fiN = 5.468363MHz

MAX19712 toc20

—
A
1
oA

35

40 45 50 55 60

CLOCK DUTY CYCLE (%)

65

Tx DAC SPURIOUS-FREE DYNAMIC
RANGE vs. SAMPLING FREQUENCY

four =fok /10

QD

MAX19712 toc23

2

4

6 8 10 12 14 16 18
SAMPLING FREQUENCY (MHz)

20 22

Tx DAC CHANNEL-ID SPECTRAL PLOT

fout = 2.2MHz

MAX19712 toc26

0

1

2 3 45 6 7 8 9
FREQUENCY (MHz)

10 11

%FS)

3

SFDR (dBc)

OFFSET ERROR

Rx ADC OFFSET ERROR
vs. TEMPERATURE
1.00 5
0.75 ;
050 o -
0.25 ¢/
0 — e N T T -
0.25 £
0.50 1A
-0.75
-1.00
40 5 10 35 60 85
TEMPERATURE (°C)
Tx DAC SPURIOUS-FREE DYNAMIC
RANGE vs. OUTPUT FREQUENCY
80 3
75 //‘(‘.- d %
70 D /
g
A
60
)
55
50
45
01 23 456 7 8 9 1011
OUTPUT FREQUENGY (MHz)

AMPLITUDE (dBFS)

0

Tx DAC CHANNEL-QD SPECTRAL PLOT

-10

four = 2.2MHz

-20

-30

-40

-50
-60

-70

-80

-90
0

MAX19712 toc27

12 3 45 6 7 8 9 10MN

FREQUENCY (MHz)

MAXI M
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BRI T FFFIE(4E)

(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, CM1 = 0, CMO = 0, differential Rx ADC input, differential Tx DAC output,
CREFP = CREFN = Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)

Tx DAC CHANNEL-ID TWO-TONE

SPECTAL PLOT

fout1 = 4AMHz,

fout2 = 4.5MHz

AMPLITUDE (dBFS)

001 2 3 4 5 6

FREQUENCY (MHz)

Rx ADC INTEGRAL NONLINEARITY

MAX19712 toc28

78 9 10 M1

1.50

125
1.00

MAX19712 toc31

0.75

0.50
0.25
0
-0.25

INL (LSB)

-0.50
-0.75

-1.00

-1.25
-1.50

0 128 256 384 512 640 768 896 1024

DIGITAL OUTPUT CODE

Tx DAC DIFFERENTIAL NONLINEARITY

0.5
0.4

IAX19712 toc34

0.3

0.2
0.1

0

DNL (LSB)

01 [ I
-0.2

-0.3

-0.4
-0.5

0 128 256 384 512 640 768 896 1024

DIGITAL INPUT CODE

MAXIMV

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

AMPLITUDE (dBFS)

1.00
0.75
0.50
0.25

DNL (LSB)
o

-0.25
-0.50
-0.75

-1.00

0.520

0.515

VRern (V)

0.510

VRerp

0.505

0.500

Tx DAC CHANNEL-QD TWO-TONE

SPECTAL PLOT
fours = AMHz, S
fouto = 4.5MHz g
=
4
01 23 456 78 910M1
FREQUENCY (MHz)
Rx ADC DIFFERENTIAL NONLINEARITY
g
0 128 256 384 512 640 768 896 1024
DIGITAL OUTPUT CODE
REFERENCE OUTPUT VOLTAGE
vs. TEMPERATURE
VRerP - VREFN E
//
-40 -15 10 35 60 85
TEMPERATURE (°C)

lvpp (MA)

INL (LSB)

INL (LSB)

2.0
15
1.0
0.5

-0.5
-1.0
-1.5
-2.0

SUPPLY CURRENT
vs. SAMPLING FREQUENCY

[~ four = 2.2MHz,
| —

fin =5.5MHz,

MAX19712 toc30

FD MODE P

/,

2

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

Tx DAC INTEGRAL NONLINEARITY

MAX19712 toc33

Mg w

0

128 256 384 512 640 768 896 1024
DIGITAL INPUT CODE

AUX-DAC INTEGRAL NONLINEARITY

MAX19712 toc36

0 512 1024 1536 2048 2560 3072 3584 4096
DIGITAL INPUT CODE

13
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—tt L)

Bl Yty

#R T (FHF1E(£)

(Vpbp = 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 = 0dBFS, CM1 = 0, CMO = 0, differential Rx ADC input, differential Tx DAC output,
CREFP = CREFN = Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)

14

DNL (LSB)

DNL (LSB)

OUTPUT VOLTAGE (V)

AUX-DAC DIFFERENTIAL NONLINEARITY

1.0
0.8

0.6

MAX19712 toc37

0.4
0.2
0
-0.2

-0.4
-0.6

-0.8
-1.0

0

512 1024 1536 2048 2560 3072 3584 4096

DIGITAL INPUT CODE

AUX-ADC DIFFERENTIAL NONLINEARITY

0.8

0.6

0.4

MAX19712 toc39

0.2

-0.2

-0.4

-0.6

-0.8

0

128 256 384 512 640 768 896 1024

DIGITAL OUTPUT CODE

AUX-DAC OUTPUT VOLTAGE
vs. OUTPUT SINK CURRENT

3.0

2.5

2.0

MAX19712 tocd1

)

-/

0.001

0.01 0.1 1 10
QUTPUT SINK CURRENT (mA)

100

n o
o o

no
o

—
o

QUTPUT VOLTAGE (V)
&

o
o

0

AUX-ADC INTEGRAL NONLINEARITY

MAX19712 toc38

i

0

128 256 384 512 640 768 896 1024

DIGITAL OUTPUT CODE

AUX-DAC OUTPUT VOLTAGE

vs. OUTPUT SOURCE CURRENT

\

MAX19712 toc40

\
\
|

0.001  0.01 0.1 1 10

CS/WAKE

AUX-DAC
OUTPUT

OUTPUT SOURCE CURRENT (mA)

AUX-DAGC SETTLING TIME

100

MAX19712toc42

STEP FROM CODE 1024 T0 CODE 3072

W 1V/div

500mV/div

400ns/div

MAXI M
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5| i B
Bl AR Ih#E
1 REFP IE S fL R A, FHO.33pF R A Hss B GND, 2% FLA8 W R 0T RE 521 REFP 5 | 1 226
2,8, 11, 39, NEYE SES L
41 47 51 VDD BRI R . 38 2. 2pF 0. T pFFF B A6 Vpp 55 % 2 GND.
3 IAP HEIARAEEREG A, R TET T, BESHEERIAP.
4 IAN WA ARG A, s TAE T, #EREIANFECOM.
5,7,12, 40, 50 GND W, 42T A GND 5| I 2 b1 i .
6 CLK P eh i A, BERADC I E 2 DACHI I 4h 5 5.
9 QAN I QA M A . Big T/EFRT, #EHEQANECOM.
10 QAP T QAR MU A . HIh TAE R, Kifs 5 % £ QAP.
13-22 ADO-AD9 | #ZIKADCHEFHi i, AD9 R mAZNL(MSB), ADOK & AKA Rz (LSB).
23 OGND Hi UK B i
24 OVpp IR sheE IR, BETEE N+1.8VEVpp. il 2. 2pnFA0. 1 pF3 BB 2K OVpp 25 # £ OGND.
25-34 DAO-DA9 | KIEDACHUFHiIA, DAY M AHMN(MSB), DAOK LA HAL(LSB). DAO-DAIWHEEALFE OVpp-
35 DOUT 4B ADCEL 74 H
36 DIN 3ELAB T OB R A, B SCLK G 8iE.
37 SCLK 3L B ATRE Ui A
38 CS/WAKE | 3ZREEFTHE O A /WAKERI A . MAX19712 6 Wi, CS/WAKE# M BRINRE, 17 5% M DI RERRAY .
42 ADC2 ] B G % B ADC R FLE A 2.
43 ADC1 A R % B ADC R AL
44 DAC3 W BIDAC3 G i (B, Vour = 0).
45 DAC?2 i B DAC2 B4 H (B HEE, Vour = 0).
46 DACH HEIDACIAE IS 1 (AFC DAC, BRI, Vour = L1V).
48 IDN Tx DACIHIE D 22 434 H 17 .
49 IDP Tx DACH#IE D 2= 434 H 1F 3 -
52 QDN Tx DACH 1 QD 22434 1 7% .
53 QDP Tx DACEIE QD 254> i H 1F it .
54 REFIN FEMERIA, i P EREEHERE £ Vpp .-
55 COoM HHEE RO, R F0.33pFH A 5% COM £ GND.
56 REFN R LR A . Rx ADCH 720 +(VRepp - VRern) . F0.33pF L2855 REFN Z GND.
— EP BRR, BRI NTRERE 2GND. EHEPEGNDZ.

SERISEE Rx ADCHUH AFOACH b4 2k 5t ATHAC 1024V p
. N . WEFEGES . Tx DACHLIH H S Hr +400m Vil B2 4 2
ﬁg?&iﬁfg}g gf jéogg;&ﬁg%ﬁ;gggj&@ﬁg: SR, BRI, FEASATID-QD AT A TR

MAXIM 15
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MAX19712

101, 22Msps. XX LHEH

MAXI197128E W T 3% 1242 5 B DAC (aux-DAC)FI101%
333ksps#i BIADC (aux-ADC), WA 4: 141 A ZHE H#.
HEIDAC i T & # AGC. VGAFAFCH L Ei% &, #7
A4 Tps. HBIADC BA £ P2k, AT R
ARG E s B Bh A Ao T T e e R i

MAX 19712 % I 34 5 474 11 45 1 T 7 4 2CORT R YR A8 2L
BT O A T SPI™MAIMICROWIRE™. MAX19712 7] i#
W EATEE O R . SR FiL. FD. &R (Tx)AEIL
Rx)BE, FFREFHIH BIDACHI4H BIADC.
MAX197T12 B G P M i . 104762, HTRx ADC
AITx DAC, N#i4 5 FXT W A4 4 X T (FD) TAE#
K. BYLRAL 3L O EH O RS, DiibE
P . MAX19712 TAEAE2.7V B33V E 1.8V &
33VEFHIA.

MICROWIRE#National Semiconductor Corp.AJ i #7 -
SPL-Motorola, Inc.ff Eitp -

—t LIy

Bl Yty

X# 101 Rx ADC

ADCHY TR 2257+ i K 24 A ] FE R A T T SE B =
e, K 2R A5 2 R I B 2 A B R S B AR AT — IR
KA. GRS B RERTAE Y, I TA B S E Sy 5B
BRI, QA NS EHA . ADCHl & Al A
Y5+ Vigr, SEETHATERE B VD /2 (£0.8V). Vyppkt
VRErp M VREENZ 25 . VEAIE B Z 1% B304

B RIEFRFF (T/H)EE B
Bl 12 Rx ADC 5 ARHFE . REF(T/H) RS W . ADCHi
A(AP. QAP. TANFIQAN) W] DL 2 4 ol Mgk 5. Xf
IAPFITAN. QAPHIQANHEATFHBTILAL, FH¥skm A (G 54t
B R BAERx ADCHYVpp /2 (£0.8V)JERE P, DAL
REMERE.

5
INTERNAL
BIAS coM
szai‘ i‘ssa
3 Cla S3a
S
we 47 | =
[ out
C2a b 0
Sic st
? - o
N ——/O—I—{ | + out
St C2b Cib
< O—
o S3b
S2b fssb i i
| H CLK
INTERNAL COM 1'HOLD 1! HOLD
. INTERNAL
INTERNAL TRACK  TRACK > NONOVERLAPPING
BIAS COM _\_,—\_,_ CLOCK SIGNALS
SZaE ESSa
3 Cla S3a
” O |_i_xo_
1 | >
o | out
sie G2 8 ¥ >—O MAXIW
MAX19712
Q - —O
TR O—I—{ } + out
Sib o o
[ O—
o S3b
({SZ[} ({SSD
INTERNAL COM
BIAS
5

H 1. Rx ADCP#ST/HH B
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£1. Rx ADC#IHH D 5% N [ERIX K FR

O oTaGe T DIFFERENTIAL INPUT (LSB) | OFFSET BINARY (AD0O-AD9) | OUTPUT DECIMAL CODE
VREF X 512/512 511 (+Full Scale - 1 LSB) 111111 1111 1023
VREF X 511/512 510 (+Full Scale - 2 LSB) 111111 1110 1022
VREF x 1/512 . 10 0000 0001 513
VREF X 0/512 0 (Bipolar Zero) 10 0000 0000 512
VRer x 1/512 A 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
CLK FREWT R . G B T AE P, TARERTS M5
N 1L8872X1X55F Vier = VRerp - VREFN A R A, QA S5 NE 4 A
1 = VRgr - - -~ > VReF ------ 7y
ARAANBRNRE o I

1111110 +
111101

UTPUT CODE (LSB)

o = =
2Lz
oo
=83
-0 O
—_ O O
- 0 o
=883
=88
X8<
f
i
|
|
|
|
i
|
|
|
|
|
i
. i
. I
.
|
|
LLL
LN
| .
.
! -~
|
i
|
|
|
|
|
|
i
|
=)
o
=

SET BINARY

|
|
H |
' o L
’ I ﬁ
& 0000000011 + ! =
0000000010 + ! !
000000 0001 4 | V
L e
m-———t _—

(COM)
INPUT VOLTAGE (LSB)

&2, Rx ADC{&%i iR

Rx ADC Z % i1 FFE ¥k
P 3R, AL AR Bl G SR 2 R e &R . dlIE
TA FI3E 8 QA TE I 45 5 (CLK) LY R ARE, &5 By A
HiH ) ADO-ADY. IA¥EAECLK A RIH, QAR

MAXIMN

#HFH M ##E(ADO-AD9)
ADO-AD9ZMAX19712 (9 Rx ADC 78 44t . 1B 48 -
HOVpp & B TE1.8V R Vpp. B a5 o £ — it i 14
(F1). MARFRRATHE/NBCT S ADO-ADO F 25 4 £ 3%
(< 15pF), DAl G5 K 0 #0057 45 A MAX 197 12 B 0155
4y, SEGHSMERE TR, BoEi g2 vh 2% BE 95 B B
SR AMERER. 755 MAX19712 (9507 4 H i 5 e
100QMLRH, AR FREADCHIMERE. e T ¥ imil i
100€2 5 5 L BEL 9K s 507 2% i 1) SE 913 225 MAX 1971 2EVKIT
ThRERER .
7ESHDN. IDLE. STBY. SPR2MISPI4RAE T, ¥F it
ADO-AD9 N =75

X 1012 Tx DAC

XL 10 A7 BB A (Tx DAC) AT TAE7E 738 22MHz F s
HAET . Tx DACKFHi A, DA0-DAY, &R — 10115
2. HUEAEEDE Tx DACTEIDP. IDNAIQDP. QDN
B ARBELERENHNAGELR, H2%
R ETST

17
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s
/T
‘4— fowk —>‘ !
]

[

QA

5.5 CLOCK-CYCLE LATENCY (QA)

\4

5 CLOCK-CYCLE LATENCY (IA)

A A

\/

I

1000—»‘ }4—

T € €3 €3 0 €3 €3 £ £ O £

Mm—>4F<—

3. Rx ADC R0 /75]

=2 Tx DACHHBESWANBHT KR

(P FBEMEREE, VRerpac = 1.024V 5 SMEFREEHERERX, Vrprpac = Vrerv, X T800mVpp, Vps = 400)

DIFFERENTIAL OUTPUT VOLTAGE (V)

OFFSET BINARY (DA0-DA9) INPUT DECIMAL CODE

(Ves) VREFDAC ,,

1024

1023
1023

111111 1111

1023

(Ves) VREFDAC

1024

1023
1023

1111111110

1022

(Ves) VREFDAC

1024

1023
1023

10 0000 0001

513

(Ves) VREFDAC

1024

1023
1023

10 0000 0000

512

(Ves) VREFDAC

1024

1023
1023

011111 1111

511

(Ves) VREFDAC

1024

1023
1023

00 0000 0001

1

(Ves) VREFDAC ,,

1024

1023
1023

00 0000 0000

0

Tx DAC{%i H(IDN. IDPFIQDN. QDP)fi & £ ] 415 1y
BB, AT sl A BB 7T0kQ 19 225 i A2k .
faifk TREIEAS FASSR g FIMAX 19712 Z [l (Bl i . %
HRE S 4 2575 220.80V % 1.36V Ay I & . MAX19712
4 B I LA O B 25 T 43 ST Y L T L BEL R 4 D R T i
FOHLER, TS Tx DACHI SR EIATLE . BFH4E

FRimER. K245 T Tx DACH L5 i AR Y X B
KA. RIOFIH T HR AL R 2R . E4%7-Tx DAC
XL TN

Tx DACH) & ID-QD i i 18 5 A M 57 19 F L 2k AL
ZIIRE R B SPIHE MR & . E R AALHE H T Tx 5 5
A 4 0 A 1 (2 9) -

BB ERHMEZER, Tx DACZE 7 &% H Rk

18

MAXIMN




101Z. 22Msps. £ W T #5714

MAXIVI !
MAX19712 :
1

EXAMPLE:
Tx RFIC INPUT REQUIREMENTS
o DC COMMON-MODE BIAS = 0.9V (MIN), 1.3V (TYP)

© BASEBAND INPUT = +400mV DC-COUPLED

FULLSCALE=156V —=====smg======cccccmqeccccccccccsaracccccaaan R

-~ COMMON-MODE LEVEL

N

SELECT CM1=0,CM0=0
Veomp = 1.36V
VFs = =400mV

Veomp = 1.36V —

ZEROSCALE=116V —{=====S@fccmmmmcc et ccc e cccccccc e el e e

ov

[&4. Tx DACZEIDN. IDPHIQDN. QDPZE 7 4 Hi i B )i B /T

CLK 4/—\—

D0-D9 Q:N-2 TI:N—1 >< Q:N-1 ['N QN >< N +1 ><

X
: o X o X

5. Tx DACRZ 0T FE

MAXIMN 19
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Tx DACH1F
ISR . i A SR A0 Bt 2 R 56 &2 . BT
ID Y $ 8 AE B b (5 5 R BRI 87, 1 QD A9 55 72 1 4
55 BB, X —iZIIDFQDHi H Rl st kil 3

L EITHEOMI (L

3L E AT O EHIMAX 19712 T4E # 5X H1 = 8% 12 %6 Bl
DAC R 1075 BHADC. LFHLE, KFMAX197121% & 7E fIf
FURMBE T . 3BT OB B A0 . SN
FEPL. FD. Rx. Tx. 5HBYDACH Ha 4B ADCH% e .
— AN 16N B A A7 A TR s ], InER3 TR . %16
D75 H A=A I FID11-D0 1230 dR 20 5. $udife
L7 MSB (DI DTERT, )5 /ZLSB (A0). FRA4FIH T
MAX19712 (g HL R4 AR X, SR H T | SPI& il 19 Tx o
RxFIFDRER, . #3478 AR B 2 N R A 2.

SPIZF 7731t
3PN, I E A A AL A3-AO LR R R Y
TAERER. TetA3-AOfL, K AEENABLE-16. Aux-DACI.
Aux-DAC2. Aux-DAC3. IOFFSET. QOFFSET. COMSEL.
Aux-ADC. ENABLE-8 FIWAKEUP-SEL # v i 47 1% 4% .
ENABLE-16J2 80\ TAERE A (W 3R6). X SR SC .
2SR EALAR S, LU FAST. SLOW. RxFITx = [A] i)
Y. R4, RSGH T MK THSPIHL & .

TEENABLE-16#30 T, #iBIDAC A ST 447 . E4.
ESHIES, BOfin] FISRMERERHBIADC. RT4 H THIBIDAC
M BEgmEY, 8 W BIADCHI M BESmAY . E1LRIELOf;
B, WEKEIFEIOR AEHAL. E3. E7. E3&H
.

H A aux-DACI. aux-DAC2Flaux-DAC3XfDACI. DAC2A
DAC3# BIDACIHIBE #1718, N EA DACHRFFH ALK
P5. _D11—_DOJ& &N B DAC 1% A ¥, 7T ik SPIgw
2. MAXI97T12i8 0 & A6 L7 (7 4%, 43 3% Tx DACHY
ID. QDiEEFATRIARME(S WZEI). FIHCOMSELH A
[ CM 1 AN CMO 37 126 43¢ i 1 LA PR e (2 22 10) . F Haux-
ADCHERX B i B ADCH M (M N EE S % 1011,
333ksps A ADCER4) . ENABLE-8 4 2 T et (i RE AN
K. W, FYURESZ B P, PAK&FAST. SLOW.
RxFITxBE . FDRE 2 [a] i H) 46 .

20

—t LIy

Bl Yty

WAKEUP-SEL 27 7 28 16 8 MAX 19712 7518 M 36 b i =X )5 57
By A TAEE R (F 1)), ES % MBEDIRERRSY .

e WA OKE SE PIMAX 197 12 Y T A B 400 PR 3% (L 55 2 )
KW T, Rx ADCEFHH E =88, Tx DAC
s AN ES ERLEOVpp, Tx DACHH HOV. 4Rx
ADCHi th B =W E 28 ROR S, 2 /0 5 5 25 R vt
BB L. Tx DAC W B s e iy, DARG 7
il R B0 Fr 2 5 00 . DA S 7 X e L 7 22 ) A ) B e
FREFP. REFNFICOM i L2 1) 70 HL S [B] . Py 750 2 o A5
ORI & o ) SMER B MEAR ST, M A ) SRR R s
ARxBE500ps, #EATxHE26.2ps, # AFDEE S00ps.
i TAERE ST, Tx DACHI ADAO-DA9 | A #6 47 &
OVpp. N T FEMEMAX19712 KW F AU IEHT, R
FLLE LW B FH K DAO-DAY, 33X %t 6 b =X F R 3%
i1 N e o

SR, EEFIR B IO B TAE, HTE A TiEe
WA 1E; Rx ADC % H ADO-AD9SEHI 8 =75 . Tx DAC
9% ADAO-DA9H N6 HL £ OVpp, Tx DACHTH HOV.
MR BRI ARx BT 2ps, #EATxHER S 1ns, #EA
FDAE7.2ps. 4 Rx ADCHi i M =W E 21A ZOR SR,
2R A A B R k.

RO, EERRMERES, SEEEITREMEL L.
AEAILRE 2 Y e B IS [R] O 0 3F ARx 2307 1ps, #F A Tx
B 22.81s, HEAFD# R 22.8ps. 4Rx ADCHiH M =
SWE BB RCORISEE, 2 A i e 4 4 ik 2 500 i

FAST/SLOW RxFATx#&=t
MAX19712#2 ft FAST HISLOW i 2, S L Rx 5 Tx 22 [d] fi 1)
#e. 7EFAST Tx#Ex, Rx ADCH# bHL, {2ADC %5 i
HADO-AD9 4% =755 Tx DACHI¥URE MLk A%k, DAC
B FHEMITIERE.
TEFASTRx R, F, Tx DAC# Lo, Tx DACHIH & F
OO HEAE . TR, Tx DACHHF A B2 TF 5 DAC
HiEH:, DAO-DAYH NHB LRI E OVpp. Rx ADCEi##
BRI AER, ADCEAT AR T/ERE.

MAXIMN
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£3. MAX19712#& 4541

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-16 | C11=0 1 B10=0"4 o | | | gg | E5 | 4| — | E2 | E1 |EO| 0|0 O 0
Reserved | Reserved
Aux-DAC1 1D11 1D10 1D9 | 1D8 | 1D7 | 1De | 1D5 | 1D4 | 1D3 | 1D2 | 1D1 | 1DO | O 0 0 1
Aux-DAC2 2D11 2D10 2D9 | 2D8 | 2D7 | 2D6 | 2D5 | 2D4 | 2D3 | 2D2 | 2D1 | 2DO | O 0 1 0
Aux-DAC3 3D11 3D10 3D9 | 3D8 | 3D7 | 3D6 | 3D5 | 3D4 | 3D3 | 3D2 | 3D1 | 3DO | O 0 1 1
IOFFSET — — — — — — I0O5 | 104 | 103 | 102 | 101 00 | O 1 0 0
QOFFSET — — — — — — | Q05| Q04 | Q03| Q02 |Q01|Q00| 0 | 1 0 1
COMSEL — — — — — — — — — — |CM1 |CMO| O 1 1 0
Aux-ADC AD11 =0 AD10 AD9 | AD8 | AD7 | AD6 | AD5 | AD4 | AD3 | AD2 | AD1 | ADO | O 1 1 1
Reserved
ENABLE-8 — — — — — — — — — E2 E1 EO 1 0 0 0
WAKEUP-SEL — — — — — — — — — w2 | W1 WO 1 0 0
— = RE.
x4 BREEEEKX
ADDRESS DATA BITS CTION (PO
FUNCTION (POWER
MODE MANAGEMENT) DESCRIPTION COMMENT
A3 | A2 | A1 | A0 | E9* | E2 | E1 EO
Rx ADC = OFF
Tx DAC = OFF
(TX DAC outputs at V) Device is in
1+ 10| o o] SHDN SHUTDOWN Aux-DAC = OFF Cor‘T’]' Ietle 'Shut down
Aux-ADC = OFF P '
CLK = OFF
REF = OFF
0000 Rx ADC = OFF
(16-Bit Mode) Tx DAC = OFF Fast turneon fime
or o (TX DAC outputs at OV) : '
1000 X 0 0 1 IDLE IDLE Aux-DAC = Last State M(;)vflisrrate idle
(8-Bit Mode) CLK = ON power.
REF = ON
Rx ADC = OFF
Tx DAC = OFF
o (TX DAC outputs at 0V) | Slow turn-on time.
X 0 ! 0 STBY STANDBY Aux-DAC = Last State Low standby power.
CLK = OFF
REF = ON

X=T%*.
*E9fu eSO AN -
“*IDLEHISTBY BT, #BIADC ] LI K 25 5)

MAXIMN 21
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5. FIFASPIf&1EEIMAX19712 Tx. RxFAFDER
ADDRESS DATA BITS FUNCTION
MODE DESCRIPTION COMMENT
A3 | A2 [ A1 | A0 | E2|E1]|E0 (Tx-Rx SWITCHING SPEED)
Rx Mode:
RxADC = ON Slow transition to Tx
Rx Bus = Enabled mode from this
0 1 1 | SPI1-Rx SLOW Tx DAC = OFF mode
(Tx DAC outputs at 0V) Low oWer
Tx Bus = OFF (all inputs power.
are pulled high)
Tx Mode: .
1 0 0 | SPI2-Tx SLOW Rx Bus = Tri-state mod
Tx DAC = ON Lowoo‘jv'er
Tx Bus = ON P '
0000 Rx Mode:
(16-Bit Mode) Rx ADC = ON
and Rx Bus = Enabled Fast transition to Tx
1000 Tx DAC = ON mode from this
(8-Bit Mode) ! 0 1| SPIs-Rx FAST (Tx DAC outputs at mode. Moderate
midscale) power.
Tx Bus = OFF (all inputs
are pulled high)
Tx Mode: .
1 1 0 | SPI4-Tx FAST Rx Bus = Tri-state mode. Moderate
Tx DAC = ON .ower
Tx Bus = ON P '
FD Mode:
RxADC = ON Faslt)’?r;l:ittignnogean
101 |1 FD FAST Rx Bus = ON R y
Tx DAC = ON © e'owzre ae
Tx Bus = ON power.

HTFAHSCEAT LRSS, RONKEBERERE,
A I Tx 2 Rx 3 Rx 2 Tx {9 Ui A1 1R 46 . FASTHIA T,
Rx & Tx A Tx B Rx B9 U1 AsF 7] K 0.1ps. B, BT TxA
Rx IR AR FR IR, B F O S .

SLOW Tx# = T, Rx ADCH# %, ADC ) E4E i
ADO-ADIAMF =75, Tx DACEE M4 A %, DACKALTH
R IAEREL . SLOW Rz, Tx DACH M, Tx DAC

22

Bt M0, SLOW Rx#E3F, Tx DACHH AEZ W FF 5DAC
% #E, DAO-DAIH NH#F L4 £ O0Vpp. Rx ADCH i
MEARL, ADCEATAB TR, SLOWHEF, Rx
BT #5.1ns, TxERx H7.5ps.

SLOW Tx#5, FH#E433.9mW; SLOW Rx#E, T H#E K
39.9mW. TMFAST Tx T 0 h#E849.2mW, FAST Rx
BRI T #6447 4mW .
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£6. MAX19712BMN (L) FERIZE

D11 | D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
REGISTER "
NAME
(MSB) 15 14 13 12 1 10 9 8 7 6 5
0 0 0 0 1 1 1
ENABLE-16 0 0 . — — —
Aux gND © Aux-DACT to Aux-DAC3 = ON FD mode
0 1 1 0 1 o | o [ o 1 1 | o | o
Aux-DAC1
DAC1 output set to 1.1V
o | o] o | o | o] o] o o of o o o
Aux-DAC2
DAC2 output set to OV
o | o] o | o | o] o] o o | o o o] o
Aux-DAC3
DAC3 output set to OV
o | o | o | o | o | o
IOFFSET — — — — — —
No offset on channel ID
o | o | o | o | o | o
QOFFSET — — — — — —
No offset on channel QD
o | o
COMSEL — — — — — — — — — —
Vcowmp = 1.36V
0 0 0 0 0 0 0 0 0 o | o
Aux-ADC 0 Aux-ADC = ON, Conversion = IDLE, Aux-ADC REF = 2.048V, MUX = ADC1,
Averaging = 1, Clock Divider = 1, DOUT = Disabled
1 1 ]
ENABLE-8 — — — — — — — — —
FD mode
T
WAKEUPSEL | — — — — — — — — —
Wake-up state = FD mode
R7. HBIDAC{ERER (ENABLE-161 1) 8. HBIADC{#EEER (ENABLE-161E )
E6 | E5 | E4 | Aux-DAC3 | Aux-DAC2 | Aux-DACT E9 SELECTION
0 0 0 ON ON ON 0 (Default) Aux-ADC is Powered ON
0 0 1 ON ON OFF 1 Aux-ADC is Powered OFF
o 1] o0 ON OFF ON
o 1|1 ON OFF OFF )
10| o OFF ON ON FD#E=
T 1o 1 OFF ON OFF MAX19712 84 — A FD#, AEHE & 502 NI &R
T 11 o OFF OFF ON 4. FDEETF, Rx ADCHITx DAC, DAKCENIR B (%
T 111 OFF OFF OFF TR, BWONERORE, TR, REBE. BT
7| £ QX |\ N ‘j& N e o,
o | ol o Default mode WA RO 24T R, YMFDE X Pt

B Rx il Tx 2 23 B B H R (0. 1ps) . 488, X PP TE
A TAEMA e K. FDEERT, MAX19712%EH,
50.4mW.

MAXIMN 23
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R9. ID. QDIEEKIFI=FI{GL(IOFFSETE QOFFSET# )

BITS 105-100 WHEN IN IOFFSET MODE, BITS Q05-Q00 WHEN IN QOFFSET MODE OFFSET 1 LSB =
105/Q05 104/Q04 103/Q03 102/Q02 101/QO1 100/Q00 (VFSp-p/1023)
1 1 1 1 1 1 -31LSB
1 1 1 1 1 0 -30 LSB
1 1 1 1 0 1 -29 LSB
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 OomV (Default)
0 0 0 0 0 1 1LSB
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 31LSB
i£: 1 LSB = (800mVp.p/1023) = 0.782mV.
#10. HiEEIFE(COMSELER) % 11. WAKEUP-SELE 1788
CM1 CMo Tx PATH OUTPUT COMMON MODE (V) w2 W1 Wo POWER MODE AFTER WAKE-UP
0 0 1.36 (Default) (WAKE-UP STATE)
0 1 1.20 Invalid Value. This value is ignored
1 0 1.05 0 0 0 when inadvertently written to the
] ] 0.89 WAKEUP-SEL register.
0 0 1 IDLE
AT 0 1 0 STBY
0 1 1 SPI1-SLOW Rx
MAX19712:# 33 SPT#: O ¥ il #5401 TAERE, Hp a4 ] 0 0 SPI2-SLOW Tx
Kb, WRERINAE. — FLPREEIE Y 9 SPIAT & 45 i T ik A ; 0 ] SPI3FAST R
KW, CS/WAKE R 58 — Ak b 5 45 2l e 2 o 72 ] ; 0 SPIAFAST Tx
MAX197127E CS/WAKE ) 5 — 4~ _EF-UT s AT 4 TAER A
F T WAKEUP-SEL 2 72 48 FT UL E RO B, X — 3 B8Rk b LI R FD (Default)
MR A . WS WAKEUP-SEL A7 77 # 3 56 I A 483 4w A2
WE, MAXI19712Ma )5 AR ZS I BRIA M FD R (366, 11). Tx DACH:AHL . ®iBIDACIE B . HWEIADCIAZ) 1K 5 5
WAKEUP-SELZF fE 4% NBEBEE IW2=0. WI=0FfTW0=0. 5 T T A A0
BIERAVINCHFBUAE T AR, AFFFROREARIRGE —AE, 2K \AX 1971078 60030 FL M0 — 45 SPIf5 B4%, BICS/WAKE.

SRR RSk EE . MRS, MAX197123F A WAKEUP-SEL
AR EN LS, TEHTE

24

% E (Tx DACK .

5 CS/W AKE Wi i Jk e [7] s 52 1% 9 4] £ S 2208

MAXIMN
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tosw

Y.

CS/WAKE —\

SCLK

I
)
(LB X

DIN >( l\/;SB X N

B 6. BT

CS/WAKE —\

o XX0G X X R X X ! 16-BIT SERIAL DATA INPUT
' ) T 1
E : : ADC DIGITAL OUTPUT SINAD
AO0-A08 @XXXZXXX X SETTLES TO WITHIN 16B
— < twake sp,s7_TO Rx MODE OR tenABLE RX
' : : SETTLES T0 10 LSB ERROR
—> & twake,sp,s7_ TO Tx MODE OR tenpLE, TX
7. R 7
SPIF{F BB

BB ERE O H#HA T SPI/QSPI™/MICROWIRE/DSP
34kARMERE 1 (CS/WAKE. SCLK. DIN). CS/WAKE &1
VPR ATEOHE gk 2 DIN 5045 Hi #]DOUT. CS/WAKEH & 48
RIE,  BCHRAE 52 47 i 8 (SCLK) b FHI DA & o 78 48 19 7 =X
AL 160 5 A BT AT A5, CS/WAKE
R EEdE . £ A5 R, 2K CS/WAKEE
WE A, HFR /DR 4R80ns. SCLK TR # 4 ] Jy 25 PRk
&, TRUEEEE, WATRDUREHE . K63k H T
F SRR

QSPIZMotorola, Inc.HIR#7.

MAXIMN

TR ENF . twaxp eiB W, 25 IR s L
X, #FARx. TxEFDB ML FE B H] . tenapLEsE Rx A
Tx B Z [AIAH EL )40 K B TH] . twake P tenABLE ST &
Rx ADCik #4855 SINAD $8 ¥ 1dB DA P [ 8 37 B[] F1 Tx
DACEF|10~LSBi2 256 F P IEHE] . twake FItENABLESE
16 1607 1748 4 CS/WAKE b IS 8 fE BIMAX 19712 )5
BEATIE . 7EFASTHRER R, TxORIRxRE =X ] ) 4 1 Wk 5 st
[f] 0.1 ps.

25
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ZRIHEIN (CLK)

Rx ADCHITx DACH: FICLK#i A . CLK#i AT 832 H
OVppi% B 1.8V & Vpp I CMOSZB #HHLF-. | T 28 1E /Y
8] e L T AN S B 1 TR AR BV, R
FRESh. EFHFIE BER R (< 2ns) RS8R . HRFAERS
BiE S BT RAE, BRI IR RSN R TREK. (T
{7 B 8 (9 st A B s 1 25 B A - I Rx ADC I SNRAE#R, 10
TR

)
2 x 1 x N XtAJJ

e, T R FE B A, Gy B B
Bt B0 T O SRR B PR B TR B A
B A IS, 5T BB AR (5 B4 T 4
MAX197120 e ABLET TR HO0Vpp /2, 2 H50%
+10%.

2 CLK i A St 69 B 4445 5452 LR BSH(CLK = 0V B, OVpp), T
BN ERAF AT 2R RS R B0 . MAX19712 W77 B
T (R R P B X 5 Tx/Rx/ED A 2. BT A5 s 4 L % (Rx
ADC. TxDAC. #iBIADC. HBDACRT: K& G — ki
MR . 4 CLK B A RO 245 5 = IR E I, 7ETx
DACHIH Z 7, siEBARMRx ADCHARE R 2 /i, =X
HIE A8 — WA B ADCHE e 2 |, PN PR b el i 75 2L
7.1y B4 HE SIS E] (o e i) . GXRE, RE 6% PR IR B0 i e
(Rx ADC. Tx DAC. #iBhADC)ifi 2 shSFrEFE Ry ok .
HBIDACHIE 5CLKTEK, Frik, BT IZECLKA T
25 PRAR ZS S T B8 -

SNR =20 x Iog{

1273 Bi#E#IDAC

MAX197126 % = 8% 1207 5 BIDAC (DAC1. DAC2. DAC3),
BT E] R s, T4 T A AR R A8 (VGA). B3l
B 25 45 H (AGC) F H sh A 5§l (AFC) . # B DACHT H13E
Bl M0.2VE25TV, M Vo - VoLikE. LEdFEH, VGA
FIAGCHi I (DAC2FIDAC3) A% . AFC DAC (DACI)_EH
WA oM 1.1V, #iBhDACH By SPLEZL Bk, (HAE
SHDN# T, fiBiDACTE &%, Mt HENE. 7
STBY FIIDLE#E T, #H B DACHERE B — A e gl 5.
M SHDNMFERS, #BIDACYKE b — ik )it s 3.

26

—t LIy

Bl Yty

IV AF 40 2% Al B DAC B i i T2, DABRAR BT /5 1 S2I
[B) IR SE P . AR TR i RN I SpF (3 B2 A0 5 £k
HLZY), BHAEFAERLATR T 200kQ. AR A 712K T 5pF,
DUV A b R I — AN 10k QAR B . Ik A EO PR FEL A B T 0K
BRI B (< 15pF), (A& ERE TR

101, 333kspsi#HBIADC

MAX197124 5 7 333ksps. 10124 BIADC, A 4:1% A
e . EHBADCE X FFeH, ADOE MK B
B — W BIADC#: e . 4t ii)G, ADOML A NG .
AR ADO B A SUE F (S W3 12). ADIfi#
SEHBADC I N FFELME(S WL 13). AD2FIAD3 7 U 5E fif
BIADCHI i ATR(Z: W36 14). AD4. ADSHIADGA F 3k 1%
BRH - ZFIF RS ERCFHM 5. BEERCTY
ANEIE I, AR WA (S AR LS). @R EADT.
ADSHIADINL, RIXf RGEHSSh 440, 159 8 5% e i i (2 0L
#16). ¥ ADIOfE &, FAEDOUTHi H % B ADC 1% th
BaRE &),

HWBIADCH A 4: 14 A Z 8% 5 F14%, Refs & DU i AR
i AR AD3FIAD2 (2 W3R 14) k8. Wi L& E s
i A (ADC1HMIADC2) AT DA £ 5| 405045 5 W, a0
MAX2208 5 #5246 1 25 5 MAX66 1310 8 £ 1% 2% . 7 4h
WA Z %= A A N ERE B Vpp MOVpp, HT 1
HLYE LR . N Vpp MOV pp % 423 1 48 A A4 L BHL 43 2%
SEPL, PEAEVpp / 210V /200 45 5. #ETADCH)
FEL 2 o T A PR 56 2. 048 V s Bt 56 1 5/ F Vpp (2 L% 13)
VPR, I EERE VppEE, REHE LS T 2.048V I B LTS
B0 S P . AR RS S RE B HH Vpp -

BT R T B 12 I B U (LS I b A T ACREEL 101
KW 0 — 0L 7R BB, BJE LSRR TR R R AT
i L AT A AR ) 5T L — U R CR AT B~ 1 A . B
B R T 12 (S 2 5 BRI A SOk
T Im), #Amst ol KRG A (CLK) ™4 . SPIH] 4
T 43 A9 45 X R G I b BE AT 38 X4 A R (I B ADT. AD8AI
ADY; ZULF16), FF R B ADCHE (b4t #h. HiBh
ADC [ 5 K B 4 38 2 Oy 333ksps . H K6 e I b 5 o Oy
4MHz (333ksps x 12~ 8h). AR4EHR L2 MAX19712/ &
GECLKM S, 16538 24 16 40 M1 LL {1 % 6 st 4 01 56 /N T
4MHz (3 W3 16). B ADCAY B4 i 7] (tcony) P 8 i
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£12. HEIADCE: i

£ 16. HEIADCH}$#(CLK) 5 85 28

ADO SELECTION
0 Aux-ADC Idle (Default)
1 Aux-ADC Start-Convert
*13. HBADCE
AD1 SELECTION
0 Internal 2.048V Reference (Default)
1 Internal Vpp Reference

FR14. HEIADCEINIE

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

£17. HEIADCEUBH HiE R

AD3 AD2 Aux-ADC INPUT SOURCE AD10 SELECTION
0 0 ADC1 (Default) 0 Aux-ADC Data is Not Available on DOUT (Default)
0 1 ADC2 1 Aux-ADC Enters Data Output Mode Where
1 0 VoD /2 Data is Available on DOUT
1 1 OVpp/2

= 15. {HBIADCEIE T

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=TIX

THIFE: tcony = (12 x Nayg x Nppy) / fork s HA,
Navg N5 HIE TIN5 £ 15). Npy HCLK4r
WibL(Z W316), forx N RGECLKMR .

MAXIMN

MIFRIADCIEEEIDOUT

DOUT:# # 4b F & FHAS, #5% B ADC g gh# 37 (ADO) &
fii, DOUTH I E I T, £nEBIADCIE. i fE
W R (EFEICFEENE, SRR AT FAE, A
DOUTAS MAKHLF-, FRnfi B sids, vi% 2 DOUT
. 2ADIOENI(ADIO = 1), HiBYADCHE A BHE fir
3, Y CS/WAKE & WK P $ed /2 DOUT S A %5 . i
ADCH#E#2 H DOUT (MSBFEHT), 7& & 74 (SCLK) ) F
R RS B . i IR DOUT 166 88 , DOUTH4 {5
Frf )T — Ui R Bs L A6 RO h i AR #Lir) . CS/
WAKE#E @i, DOUT#HE A SA. MADI0EZE(ADIO =
0)fsf, AREEHE MDOUT KRB B ADCHHE (2 W% 17).

WBADCTE i — IR et T, k46 4 SR W B 38 3 i o 27 A7
i, BB, EBIRBH 2 BURREA 5 R R AE,
RIAn SR — N ar 2% B AD10=0. ADO=1, FlGHY
WMARRER S ADI0=0. ADO=18ADI0=1.
ADO=1. WRA/NOE T X644, DOUTH 42k 1k .
Jfai s W, "l EADO=0.
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MAX19712

101{Z. 22Msps. £ T & 5T

WA ELERESRS, WHEADIO=1. ADO=1, RE% IR (9 ETHT ADINZEEF — Mefian &, FERRIRARE T —#%
o R ST B ADC e . %I Fh, ZECS/WAKE  #afin S Z 107 2 0% I IS 1] 58 U e B/ . RIR4E H T JLK
R BRI AT — U S U B RS £DOUT, 7ECS/WAKE  Heffe, RSB0 7.

1. SINGLE AUX-ADC CONVERSION WITH CONVERSION DATA READOUT AT A LATER TIME

CSWAKE ——
(e

i
i
|
A A - a---- A A - q----- ' ! :
oour S | P | | N ) S
1 T ] T 1
I T I
oo [ ! ! R | ! 1 i i !
i i i
! ADI0=0,AD0=1, 1 R . ! R ! | [ L
- i P i i
EERUFTOSEA%TSEERSION‘ i ' 1 1 IFAUX-ADC CONVERSION i | AUX-ADC REGISTER | 3 ' CONVERSION RESULT DATA |
; ! 1 i-- DOESNOT NEED TOBE i ADDRESS 1 i t=-BIT DO IS HELD FOR THE SIX '
ittt ettt b READ IMMEDIATELY, THE SPI i ! ! LEAST SIGNIFICANT BITS !
I__ AUX-ADC REGISTER I INTERFACE IS FREE AND ! [T Y
ADDRESS - CAN BE USED FOR OTHER ! ! E,IQASJAFKAELEQGEFE%%EU?TS b
b FUNCTIONS, SUCH AS i - i | DOUT TRANSITIONS TO
FrTTmmmmmmmm oo i HOUSEKEEPING AUX-DAC i ENABLED STARTS SHIFTING THE '~ HiGH IMPEDANCE
i DOUT TRANSITIONS FROM i ADJUSTMENT, ETC. ! AUX-ADC CONVERSION DATA ON 1
'~ HIGH IMPEDANCE TO LOGIC- i ! THE FALLING EDGE OF SCLK !
HIGH INDICATING START OF T e mm o] i
R ! AD10=1,AD0=0,
CONVERSION L AUX-ADCIDLE i 10-BIT AUX-ADC
fmmmmmmommmomoomooooooooooooooos (NO CONVERSION), "=~ CONVERSION RESULT IS
! DOUT TRANSITIONS LOW DOUT ENABLED AND SHIFTED OUT ON DOUT ON
=~ INDICATING END OF CONVERSION, CONVERSION DATA IS THE FALLING EDGE OF SCLK
DATA'IS AVAILABLE AND CAN BE SHIFTED OUT ON NEXT MSB FIRST
SHIFTED OUT IF DOUT IS ENABLED, CS/WAKE FALLING EDGE
ADO CLEARED
2. CONTINUOUS AUX-ADC CONVERSIONS
CS/WAKE — oo iﬁ—\‘ — —
(){) 3 (¢ (){)
1 10\/11\_A2\J13\/1a\/15\_f16
0 0 G Y AR
,,,,,,, LN » S ——
€1 () ST

AD10=1,AD0=1,

i
i
T
T
4 L ‘ 4
i P ‘ Lo ‘ o
! AD10=1,AD0=1, Lo i {11 ADI0=1,AD0=1, i .
+~ - PERFORM CONVERSION, I I '-- PERFORM CONVERSION, ! i1 '-- PERFORM CONVERSION, ! I
DOUT ENABLED b DOUT ENABLED ! o DOUT ENABLED ! o
o R B B o
Lo
| __ AUX-ADC REGISTER L1 FIRST10-BITAUX-ADC ' 11 SECOND 10-BIT AUX-ADC o
ADDRESS I '-- CONVERSIONRESULTIS ! 1 i-= CONVERSION RESULTIS b
Lo SHIFTED OUT ON DOUT ON Lo SHIFTED OUT ON DOUT ON b
e ! THE FALLING EDGE OF SCLK b THE FALLING EDGE OF SCLK P
| DOUT TRANSITIONS FROM ; MSB FIRST o MSB FIRST o
1=~ HIGH IMPEDANCE TO LOGIC- i b b
HIGH INDICATING START OF N 'l mTTTTTTTTommmmoomommooomooooo oo b
FIRST CONVERSION ' 1 DOUTTRANSITIONS HIGH | DOUT TRANSITIONS HIGH !
b -- INDICATING START OF ' '-- INDICATING START OF !
' SECOND CONVERSION i THIRD CONVERSION i
! DOUT TRANSITIONS LOW ; |
=~ INDICATING END OF FIRST e [T T oo mmmoooo—eooooooooooooo
CONVERSION, DATA IS AVAILABLE ! DOUT TRANSITIONS LOW ! DOUT TRANSITIONS LOW
AND CAN BE SHIFTED OUT IF DOUT 1~ INDICATING END OF SECOND 1=~ INDICATING END OF THIRD
IS ENABLED, ADO CLEARED CONVERSION, DATA IS AVAILABLE CONVERSION, DATA IS AVAILABLE
AND CAN BE SHIFTED OUT IF DOUT AND CAN BE SHIFTED OUT IF DOUT
IS ENABLED, ADO CLEARED S ENABLED, ADO CLEARED

B8, # By ADCH Bkt /7
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101iZ.

X DIN#AT G #:AE, 5DOUTRZS T . M DINIiH A
M 16004 < BT e HCE . BT Ik KDOUT B ¥dfa il 8 2k
BB A7, PR DINAL T & H PR 2 (BUE A T
T B ADCHH Y 100) - ﬁﬁﬂﬂﬁﬂtllllﬁ)\%l, ISPSEN
FEAEfBNE 11T, B AN AR A7 d A 2 B

25Q
IAP
01uF 22pF

ViN p—
g Ccom
2 033uF_r1f',
VN IAN
25Q 22pF

Al
MAXI
; MAX19712

| |—|

QAP
0.1uF

QAN

9. Rx ADCH 1 #3511 i i 2 i L g A e B2 Z2 - FiT A

x18. EifE#EN

22Msps. £ XX THEHlFTim

HERE
MAX19712 PN BEAH 55 19 1.024V 745 Bt 52 o AT 78 2 A B, YR 70
IR B Y6 B P9 R 258 5 . REFING A S8 AL 705 b 5 v p =X
A REFIN B (VRprin) 13 B 2 TAER (£ 18).
WHEEER T, HREFINZERE| Vpp. VRerse BN HE
HH0.512V £4%F, 3. COM. REFPHIREENZS %Il 4
RPH %, Veom =Vpp /2. VRerp = Vpp /2 + VRep /2
VREFN = VDD /2 - VREF /2. Q%U%FHOB}AFEE,’%?%E%
REFP. REFNFICOM. % FH0.1pFHL %535 REFIN £ GND.
X Tl G AM AR R A S, 7EREFIN#G421.024V £10%
HLE. UbAf, COM. REFPFIREFN MEBHAi i, Veom =
Vpp / 2« Vrerp = Vbp / 2 + Vrern / 4+ Veeen = Vpp / 2 -
VRERIN / 4. 43 31 F0.33pFH 28 32 % REFP. REFNf
COM. %JH0.1pFHLA 3 REFINEGND. MR T, Tx
DACH & ki H 5 /M vE OE . #ilan, IR Ve B
m10% (e KfH), Tx DACHEfEH H WA IEK10%, 5
2| +440mV .

s

RIFIEFETERSACHES

RF 722 4% (K19) 4 Hibinf5 5 2 22005 5 5 g it 7 —F it
SHfRI T %, AR EADCYERE . #78 FE A8 Ol
LiEZCOM, M A4t — 4 Vpp / 2/ DCHLF- i & .
AU L1 AE 2%, o PR X SR sl fE B A oK, T fife
FATHEAS RS . EH, MAX197124 244 AT LIRTEEL
v 5 5 4 Y SEDR A THD M RE 40 512 B 0 A 9 17
. ZoBAT, Eﬁﬁﬁ/\ﬁ%’UAP IAN. QAP. QAN)
AR, RS BRI, SHRmEXMEL, FHRx
ADCH A R 5 580 — ¢ . 1024 MAX19712
Tx DAC 22 73 B0t e 46y B oo L O REZS 2% LB

VREFIN

REFERENCE MODE

> 0.8V x Vpp with a 0.33pF capacitor.

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

1.024V £10%
REFIN to GND with a 0.1pF capacitor.

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

MAXIMN
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101, 22Msps. XX LHEH

REFZEWNAFZEE
FETCE M AR A A8 RS I 00 T, AT DR Iz BOR
IR FHIMAX19712 Rx ADC. Rx ADCi# i35 B K 28 5K 5
SRR B ACKR & AN 25 40 DCHE-A HELBE 43 B I 11 AN 12
fi7s . MAX4454 FIMAXA354 % 1 K e BA k. Tidr.
MR A R B AR, BB R A G S e, |
1212 B 0K 28 B 18 ] DU Tx DAC 2540 B H S ) 422
LR, FREMIE R s 2oh . TAAE LB
Tx DACZ= 43 B Ul R T B i . Tx DACH fUl%
W TR shi A B> 70kQ I 270 Ak .
B, TR AR 2 B R e, HRE
TEFF EL A 1 24 i A SR L R YU R A R %%

FDD iz f7
132 #R  FDD . L B% , MAX19712 0] H 425 MAX2392
FIMAX2395Fe A48 1, I WCDMA B 2 it 52 % 1 “RE &
e i id oy 2. MAX1971238 7] DA &4 MAX2021 A
FRFID & HE B . MAX19712 A 5072471k
THRME T 2006 5 T REHF LML H:
o P b
o AR, IRTHFERIITIRE
o fIRXURE, 2ot B Y Fi i RO T 5
o KHRIRARE S
o LFENREEH:
o RAFTEHR AL R] 8
o FrF AT T LR 1 65nm £ 90nm CMOS T.F5

B, ZFH5HL%
MAX19712 75 R F i o F B AR B R, FL A AT 2]
ZZMAX19T12 VA AR Bt BEkE . T A 55 i FRL 2 B R AT RE
MR, FERHREEERBRNE 2, Vi
e A 22 WA E DA/ N AR LR . O 1 p PR S L2 5 2.2 F
HAFEE, B Vppsaik#IGND. 0. 1pFRER A S52.2pF
HZAFEEC, #O0Vpp25 ik #|OGND. 4 5l F10.33pFH ZEH
2K REFP. REFN5COM % #|GND. MO.IpFH AR
REFIN 3% #% £|GND.

B S AP T FE T TR 2R AR T B I R 1
SR . B (GND)5 £ i b (OGND) 2R Fi il Sz
i TN e R LR R /B R VA S DO VAN U £ 2
MAX1971275 T A #R £ SR 8 EGND . A~ [ L AR
i MR P K ) T L R S B Rt . T LRSS
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Bl Yty

IDP

Vout
VAKXV ‘ ‘
MAX19712
IDN
QDpp Vour
QDN :? %;

BI10. 76 Tx DACH, FIJAF-F 35 s it 4 7K 2200 1 1 212
St i

REFP

IAP

Com

IAN

MAXIM
MAX19712

REFP

QAP

QAN

[ 11. Rx ADCH 54K 5%

MAXIMN




101Z. 22Msps. £ W T #5714

Riso
22Q
AN
g;l)NF MAXIMN
; MAX19712
CoM
Riso
22Q
C |AP
I5[|J’\|l:
2 A
R10 R11
6000 600Q
[ 12. Rx ADC DCH#E#r 2509550
0SSP T 2 18] 19 5 — e v e (iR . it — HESHTEN
AMEPHAE . R MG HBH (1Q 2 5Q) B4 3k 7% 422 W0 4~ b - 18,
R DA 0 B8 U T T R — . I T ADCE5DACHIgEZESHENX
1A 5 7 A MR 78 8 K 1 B30 AR 4 b (I )i 2 S 2% b e o FAH JELEM(INL)

DSP3t1-F-[f7) FE 7 B &, 0 ar LA B A 42 3 5 | L TR —
A HbL -1

R RO AR S SN I B SR LR S . B AR A
NG| S5 HAR I A AL e B B O, LAl /0Nal o [R] &5 4
WRITE RS SISR TR, s o0°Fe A .

MAXIMN

A AR Lot 2 LR AL i R A S B2 . X A H 2]
PUR R B LA, Wl DURTHBR R SR 25 &
o R B 0 R A E 2. R S S BN B R
T2 e H PG %(DACK 14a).

31

CLZ6LXYIN



MAX19712

101Z. 22Msps.

W TH#EH

. 1y

Bl Yty

Vpp=2.7VT03.3V

0Vpp=1.8VT0 Vpp

AP 4 < r—
| ] 10-BIT > > AD2 —
ADC > D3  —
MAXIM IAN DATA MUX i
MAX2392 LY\ > D5 —
7IF RECEIVER QAP _ > Z\Bg —
10-BIT | > |
AGC —l < ADC > » AD9 —
AN )
r > < DAO —
IDP < DA1 —
< DA —
10-BIT <
MAXKIM . < SAC > A3 —
WAX2395 o - DATAMUX [ Bﬁg‘ ]
DIRECT | 1y ¥ WP < (Y v J—
MODULATOR 0P L A q p oar
< DA —
PADETECT VGA = ( 10-BIT [« < DAY —
QDN
DAC ] T
[Y ) SYSTEM ]
| t CLOCK oLk
PROGRAMMABLE | _
OFFSET/CM | < CS/WAKE —|
DACT SERIAL | < SCLK  —
- INTERFACE o
TCX0 BT e AND SYSTEM [
I: AUX-DAC CONTROL
bAC2 1287 g o'
AUX-DAC ; > DOUT
i 1,024V QEEPN
DAC3 . ' | REFERENCE o
auxone [+ | BUFFER o
ADC ——— ] '
TEMPERATURE o%___ | 1087 ||
MEASUREMENT ~ ADC2 ° AUX-ADC A
MAX19712
\Vpp/2

0GND

DIGITAL
BASEBAND
ASIC

[ 13. T WCDMA Iy i H6 5
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w5 IELE £ (DNL)
W AR RSP A K T E 5 1A LSBHEAEMHE 2 £, /I
LSBAYDNLRZRUE AR & 74 RAG(ADC), I Al i £ 1% i
bR $(ADC 5 DAC) i1 B I 4 (DAC K] 14D) .

ADCH.iFiRE
HAFLT, sk BB+ SR E0SALSBALY, %k
AR 22 2 A5 28] 1 AR 5 AR R A I ) 251

DAC %R ZE
IR 22 (K] 14a) 2 BAR G VR S 5 SEPR R s 2 22 . R
SR BT B0 A S B A A . %R X A
B RS2 AR AR Y, 385 m A o B i AR

—t Ly

Bl Yty

L3
e )
101, 22Msps. £ THEHI
T ~°
T 6 %
w "¢'
3 5 R
= o .
= .
2 4 .
5 '::v'—‘tATSTEP
2 3 L+ 011(0519B)
: ot
< 2 e
1 g Y wrse
ez
0 )
000 001 010 Of 100 101 o 111
DIGITAL INPUT CODE —

ADC# IR ZE
HAKA T, ADCHERRE L UARTHERLSD
LSBAL. s i 2 AE T BR R R 22 )a T e A2 st S
AEBRAZ R Z A A 2 1H

ADCHESHTEN
AEHEZ
E1SZH THEE BRI , e R FLAR ST 1 1] SRk
[ER
FLIZA RS
FLARIE T (tAp) A2 F5 RAE I S VR 5 SEBR R AL 1] 1 i
[F] 2 (E115).
152 E(SNR)
M E R B RN, M ESNRE KE 2R
B A RMSH) 5 BLIR2ZERMS I&IRE) 2, HE
$2 i ADC 1 43 HE (NI E
SNR(F RfH) = 6.02 x N + 1.76 (Bfii: dB)
SePR b, BT BALMRFE ANAA Ko MR R PR
HEMR RS . b Pl Eh% . SNREAE S RMS 5MEERMS 2
et & . MR RMS A FERE R . A & i 5 DC A A
ST 7 28 W A 2R I 0 R A
EE5IEE + %ELE(SINAD)
SINAD R FfE 5 RMS 5 RMS 2 FLiT8E . B RMS
FHBR L D5 DC I VR DL &b 23 28 R 400 (19 i 78 931 0k i 10«

MAXIMN

R 14a. RIPIFLHE

)

=3}

Y
/

w

[

1LSB

/I y

4 DIFFERENTIAL LINEARITY
ERROR (-0.25 LSB)

}LSB ! \

ANALOG OUTPUT VALUE —

L DIFFERERTAL -~ o
LINEARITY ERROR (+0.25 LSB)

D )
C

000 001 010 011 100 101

DIGITAL INPUT CODE —

] 14b. 5 A LetE

CLK —— —

ANALOG
INPUT

tAD
—>lll-— 1y

SAMPLED o
DATA (T/H) \,\}-7—\/\

TRACK HOLD TRACK

TH

15, T/HALZ AR
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MAX19712

101, 22Msps. XX LHEH

BHTH(ENOB)
ENOBHIAE T 735 & i ASI R 5 REEIE N ADCH sha&E
fit. HAMADCIEEZNBIHFERMLIRE. HEREEZHRA
BILAENOBH F R iH5

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

THD A # 2 it A5 5 A S YOI B A9 RMS Z M5 3L 2t
AU AR

JOVZ V2 V2 +V2 +V2)
V,

THD = 20 xlog

Hep, VIBERIRE, V-V N 20 E6U I IR E -

=KE B % E(HD3)
HD3BERE X 3UCH I 73 2 FYRMS {5 5 A (5 5 £ D70
fA.

T FE BN EE(SFDR)
SFDR 243 ({5 5 Wi i K1E) RMSHE 5 R (4% DC % i
58 AR R RO RMSAE 2 He, DAY DL A By

K% E(IMD)
24 fin1 Rl o W15 5 INEE B A B, IMID & A X T A By
ARV BRI, WS E (N + fing)s 2x
finDs @xfivg)s Cxfing = fing)s @ xfing + finy). RS
N5 5 HFR-7dBFS.

3B 2 15(IM3)
14 frny Ao PR BE A 5 INEE S A I, IMB R AN FAEE
—HEEMAGENRETIESFETZNXRATENINE.
=Bl EAQ x fing + fivg)s Qx g  fing) . BB
A5 5 HF 9-7dBFS.

—t LIy

Bl Yty

B
F A 7 SCOH LA S0 7 2 U B 15 4035
IR R

IMESHE
¥4-20dBFS 1 B0 AL 23 AADC. 3 BLIS BB A &
LA ADCHE A A6 P, W2 i A BRSO T 5 07
G AL T RE, T WESABI BTN KL R8BI B
TERE, T/HAEREE 3 R IZ)/ME B AR %

BUHESE
14-0.5ABFS (1 B4 AT 553 A ADC, BEEEH A% 97

= BT R A R 2 TR, R B 3B IR BT X R A A B A

DACHIESHENX
B EE
THD S 2% 25 J7 45 55 2 it 3 0 O RMLS 22 15 38 A HE A -

\/(sz +V +..+\V2)
v,

THD = 20 xlog

S, VORISR, VoV, b A ARSR 2K B
U -

FERMHE LA
¢ 5 4576 B (SEDR) R A6 (1 5 A0S ROK ) RMS
SR LD AL 0 )2 S A 1K 55 — U RMS .2 -

briichi=q=]
PART SAMPLING RATE (Msps) INTEGRATED CDMA Tx FILTERS
MAX19710 7.5 No
MAX19711 11 Yes
MAX19712 22 No
MAX19713 45 No
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101Z. 22Msps. £ W T #5714

4ab
IHEEHER]
Vpp=2.7VT0 3.3V 0Vpp=1.8VT0 Vpp
AP ( 10-BIT > QB?
AN » A0C > AD2
7\4_4_ » AD3
DATA MUX > AD4
- » AD5
10-BIT _ s
o ADC " » ADS
> » AD9
o+t o A
IDP > oA
10-BIT < DA1
DAC - or
IDN < Bﬁi
DATAMUX [
o1 > D
< DA7
abp < 1087 |« < o
QDN DAC | T
M? SYSTEM
I CLOCK |~ CLK
PROGRAMMABLE | o
OFFSET/CM < CS/WAKE
SERIAL SOLK
INTERFACE o
DACT 12T | AND SYSTEM [
AUX-DAC CONTROL
1287 g !
DAC? AUX-DAC [~ T ! » DOUT
i 1.024v FTEEFFF',N
12811 | | PEFERENCE REFN
DAC3 Aok [+ | BUFFER o
ADCH -.‘5
ADC2 d aade
c . .,
W AXI/W
MAX19712
Vbop/2
—— OVpp/2
GND 0GND
A1V 35
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MAX19712

101{Z. 22Msps. £ T & 5T

Ff Mt =
=z Z“Z{Hl%

(REARBORHR A0 £ AT RE AR BRal I ALAS . IR ROl I RSB B,

1 7 1) www.maxim-ic.com.cn/packages.)

i L
uj DETALL A L

BKS, CORNFRS ONLY (4x}
APPLICABLE TO .4mm PITCH PKG. ONLY

[}
o
2 w
. 4
DETAILA NE-1) X ] L
(]
x Er2 —l _\ ~ _
AEEED | Ny £
| TUTopuoroy } A
1L 15—~ K 3
= K [= 7
oi2 |~ MARKING = = S
= (=
] [=
- (ND-) X fF]—4=— + - —= ¢ D2
] [=
B H o2
= (=
= . = |
= -
)l nnnfnnng ]
__‘L: T 32N A
g W
'@ | —e2e ] \ [BTCIOWEIATE]
#110. = ¢ PIN §11D.
DETAIL B E2 0.35x45* A
| DETAL B

{R 1S OPTIONAL) —

TERMNAL vlr

PI-EI

DRALLAZ /M ANXI/VI

NOTES:

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.

DIMENSION b APPUES TO METALLIZED TH!MINN. AND IS WEASURED BETWEEN
0.25 mm AND 0.30 mm FROM TERMINAL

mm)r:mamm:wuzko;’rmmmsouwnw:snensp:cnva.v.
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
T4877-1/~3/~4/~5/—6 & T5677-1.
10. WARPAGE SHALL NOT EXCEED Q.10 mm.

MARKING IS FOR PACKAGE ORIENTATION REFERENCE GNLY
12, NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY

-DRAWING NOT TO SCALE-

opNe B>

SEATING =
A PACKAGE OUTLINE
o SIDE_VIEW 32, 44, 48, 56L THIN QFN, 7x7x0.8mm
O . o
<DRAWING NOT TO SCALE- 21-0144 E A
COMNON DIMENSIONS EXPOSED PAD VARWTIONS
PKG,  [DEPOPULA 02 JEDEC | DOWN
it 0220 | BONDS
(Te877-1) CODES  (LEADS M | Now. | NAX | M. | Nom. | Nax. | REV. €
Pre 32 737 L 77 8L 77 8L 77 saL 77 S +x 47043 [405| a0 ase | — T ves
swipor | um. T wow Twax. | an: Twone e [ Twow. T wax | Twow [wac [N Thow [unk | [ragrz—s |= +85[ 470 |45 (455|445 | = | ™o
A_| 07| 075 080 [0.70 (075 [080 [0.70 [ 075|080 070 [0.75 [a80 [0.70 [075 [as0 | [reazr—z |- 455 470 | 485 | 4.55] 47| 485 [wako-1| ves
M |0 [oo]o0s| 0 |002({000|d [002(008| 0 Joozfpon| 0 | - [ooo| |TH477=S |- 406470 480 | 4.00| 4.70| 486 [WKKD-1| YES
2 20 REF, 920 REF. 120 REF. 020 REF. 220 REF. T4a77-1%[13,26,3748 | 420 430 | 440 | 420] 430] 40| - | N0
b 025|030 035|020 [025]0.30 [020 [ 025 |03 [0z [025 |50 |0.15 |020 |azs | [ME773 |- 485(510]525[4.95| 510]525] - | VES
> |600]7.00]7.10]8.90 700 7.0 |60 [100]7.10 | &80 |7.00 | 7.10 | 60 |700 [7.10| T4774 {- 546|800 565 945] asaloes] - | YES
e |690]7.00]7.10 690700 ]7.10 (690 |700(7.10 690 [7.00 [ 7.10 690 [700 [7.00] [HE77=5 1= 24012501 260 | 2401 25012680 | - | NO
o 0.5 BSC. 050 BSC. 0.50 BSC. 050 BSC. 0.40 BSC. :ﬁ': :ﬁ:zxm:ﬁm - v”:.;
k lozs| - | - fozm| - | -fozs| - [ - fe2s| - [ - [azs[03]oss T sl ealsnlcnlsal — e
L |oas] o055 [ oes 055 | 065|030 | 0.40| 050 | 045 | 055 | 065 [ 040 |00 [ 080 | L2
uw [ -T-T-T-T-T-T-T-T-T-T-Tox]ow
N 32 “ < 44 86 “+ NOTE: T4877—1 IS A CUSTOM 4BL PKC. WITH 4 LEADS DEPOPULATED.
TOTAL NUNEER OF LEADS ARE 44,
o 8 11 12 10 1"
NE 8 11 12 12 1

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

PRALLAS /M AXIVI

TME PACKAGE OUTLINE
32,44, 48, 56L THIN QFN, 7x70.8mm

— ‘ 21-0144 r{z {%

Maxim X} Maxim )™ i LISMIG FEFT BB 1 JT 005, tASSE AL RSP AT . Maxim# BRTEAEATI ] A (AT AR AT ATHE T 1520071 S RIALAS IR .
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