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ABSOLUTE MAXIMUM RATINGS

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

QDN, DAC1, DAC2, DAC3 10 GND ......oovvvor.... 0.3V to VDD
ADCA, ADC2 10 GND....oooovoerveeeereerr -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 10 OGND oo -0.3V to (OVDD + 0.3V)

Continuous Power Dissipation (TA = +70°C)

48-Pin Thin QFN (derate 27.8mW/°C above +70°C) .....2.22W
Thermal ResiStance OJA «.....vvveeeeeeeeieeieeeieeiiieee
Operating Temperature Range ..............cccocoeoeee
Junction Temperature .......ccccoooiiiiiiiii
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 = 7.5MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output, CREFp = CREFN =

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

PARAMETER

| symeoL |

CONDITIONS

| MmN TYP

MAX | UNITS

POWER REQUIREMENTS

Analog Supply Voltage

VDD

2.7 3.0

3.3

\Y

Output Supply Voltage

OVbD

1.8

VDD

\Y

Vpp Supply Current

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

fcLk = 7.5MHz, foyt = 620kHz on both
channels; aux-DACs ON and at midscale,
aux-ADC ON

7.4

Ext2-Tx, Ext4-Tx, and SPI4-Tx states;
transmit DAC operating mode (Tx):

foLK = 7.5MHz, fouT = 620kHz on both
channels; aux-DACs ON and at midscale,
aux-ADC ON

9.6

12.5

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

fcLk = 7.5MHz, fiN = 1.875MHz on both
channels; aux-DACs ON and at midscale,
aux-ADC ON

9.4

11

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

fcLk = 7.5MHz, fiN = 1.875MHz on both
channels; aux-DACs ON and at midscale,
aux-ADC ON

mA

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 7.5MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output, CREFp = CREFN =
Ccowm = 0.33pF, unless otherwise noted. C|_ < 5pF on all aux-DAC outputs. Typical values are at T = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Standby mode: CLK = 0 or OVpp;
aux-DACs ON and at midscale, 2.9 3.5
aux-ADC ON mA

VpD Supply Current
Idle mode: focLk = 7.5MHz; aux-DACs ON

and at midscale, aux-ADC ON
Shutdown mode: CLK = 0 or OVpp 0.6 PA

Ext1-Rx, Ext2-Rx, Ext3-Rx, Ext4-Rx,
SPI1-Rx, SPI3-Rx states; receive ADC
operating mode (Rx): fcLk = 7.5MHz,
fiN = 1.875MHz on both channels;
aux-DACs ON and at midscale,
aux-ADC ON

4.7 6

1.4 mA

Ext1-Tx, Ext2-Tx, Ext3-Tx, Ext4-Tx,
SPI2-Tx, SPI14-Tx states; transmit DAC
OVDD Supply Current operating mode (Tx): foLk = 7.5MHz, fouT 69
= 620kHz on both channels; aux-DACs
ON and at midscale, aux-ADC ON

Standby mode: CLK = 0 or OVpp; aux- ’ HA

DACs ON and at midscale, aux-ADC ON

Idle mode: fcLk = 7.56MHz; aux-DACs ON 138

and at midscale, aux-ADC ON

Shutdown mode: CLK = 0 or OVpp 0.01
Rx ADC DC ACCURACY
Resolution N 10 Bits
Integral Nonlinearity INL +0.6 LSB
Differential Nonlinearity DNL Guaranteed no missing code (Note 2) -1 +0.4 +1 LSB
Offset Error Residual DC offset error -5.5 +0.4 +5.5 %FS
Gain Error Include reference error -8 +1.65 +11 %FS
DC Gain Matching -0.25 +£0.01 +0.25 dB
Offset Matching +12 LSB
Gain Temperature Coefficient +13 ppm/°C

o Offset error (Vpp £5%) +1.7 LSB

Power-Supply Rejection PSRR -

Gain error (Vpp £5%) +0.05 %FS

MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 7.5MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output, CREFp = CREFN =
Ccowm = 0.33pF, unless otherwise noted. C|_ < 5pF on all aux-DAC outputs. Typical values are at Tp = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS MIN TYP MAX | UNITS
Rx ADC ANALOG INPUT
Input Differential Range ViD Differential or single-ended inputs +0.512 Y
Input Common-Mode Voltage
Range vem Vpp /2 %
RIN Switched capacitor load 720 kQ
Input Impedance
CIN 5 pF
Rx ADC CONVERSION RATE
Maximum Clock Frequency foLk (Note 3) 7.5 MHz
Channel | 5
Data Latency (Figure 3) Clock
Channel Q 55 Cycles
Rx ADC DYNAMIC CHARACTERISTICS (Note 4)
) ) ) fiN = 1.875MHz, fcLk = 7.5MHz 53.7 55.1
Signal-to-Noise Ratio SNR dB
fiN = 3.56MHz, fcLk = 7.5MHz 551
. . . , fiN = 1.875MHz, fcLk = 7.5MHz 53.6 55
Signal-to-Noise and Distortion SINAD dB
fiIN = 3.56MHz, fcLk = 7.5MHz 55
) ) fiIN = 1.875MHz, fc Lk = 7.5MHz 64 73.4
Spurious-Free Dynamic Range SFDR dBc
fiIN = 83.6MHz, fcLk = 7.5MHz 74
) o ) fiN = 1.875MHz, fc Lk = 7.5MHz -84.5
Third-Harmonic Distortion HD3 dBc
fiN = 3.56MHz, fcLk = 7.5MHz -82.5
. . . f1 = 1.8MHz, -7dBFS;
Intermodulation Distortion IMD fp = 1.0MHz, -7dBFS 69.5 dBc
Third-Order Intermodulation f1 = 1.8MHz, -7dBFS;
Distortion M3 15 = 1.0MHz, -7dBFS 781 dBe
o } fiN = 1.875MHz, fcLk = 7.56MHz -71.9 -62.5
Total Harmonic Distortion THD dB
fiN = 3.5MHz, fcLk = 7.5MHz -72
Aperture Delay 3.5 ns
Overdrive Recovery Time 1.5x full-scale input 2 ns
Rx ADC INTERCHANNEL CHARACTERISTICS
- fiNxy = 1.8756MHz at -0.5dBFS, finx Yy = TMHz
kR ' ' -91. B
Crosstalk Rejection at -0.50BFS (Note 5) 91.5 d
Amplitude Matching fiN = 1.875MHz at -0.5dBFS (Note 6) +0.02 dB
Phase Matching fiN = 1.875MHz at -0.5dBFS (Note 6) +0.01 Degrees

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 7.5MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output, CREFp = CREFN =
Ccowm = 0.33uF, unless otherwise noted. C|_ < 5pF on all aux-DAC outputs. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | symeoL | CONDITIONS | min TYP  max | uniTs
Tx DAC DC ACCURACY
Resolution N 10 Bits
Integral Nonlinearity INL +0.35 LSB
Differential Nonlinearity DNL Guaranteed monotonic (Note 2) -1 +0.25 +1 LSB
Residual DC Offset Vos -4 +0.06 +4 mV
Full-Scale Gain Error Include reference error (peak-to-peak error) -55 +55 mV
Tx DAC DYNAMIC PERFORMANCE
DAC Conversion Rate foLK (Note 3) 75 MHz
In-Band Noise Density ND fouTt = 620kHz, foLk = 7.5MHz -127 dBc/Hz
;T;rti;%:er Intermodulation IM3 | f1 = 620kHz, 2 = 640kHz 78 dBc
Glitch Impulse 10 pVes
Spuricus-Free Dynamic Range o SFDR  |foLk = 7.5MHz, fouT = 620kHz 5 772 dBc
Nyquist
L‘?E’Jgﬁrmomc Distortion to THD  |fcLk = 7.5MHz, fouT = 620kHz 764 595 | dB
Signal-to-Noise Ratio to Nyquist SNR fcLK = 7.5MHz, fouT = 620kHz 61 dB
Tx DAC INTERCHANNEL CHARACTERISTICS
I-to-Q Output Isolation fouTx,y = 500kHz, fouTx Y = 620kHz 90 dB
giltgtlj\ilslsmatch Betuween DAC Measured at DC -0.4 +0.03 +0.4 dB
(F;rzistjtg/hsmatch Between DAC fouT = 620kHz, fcLk = 7.5MHz +0.08 Degrees
Differential Output Impedance 800 Q
Tx DAC ANALOG OUTPUT
Full-Scale Output Voltage VEs +400 mV
Bits CM1 = 0, CMO = 0 (default) 1.30 1.35 1.48
Output Common-Mode Voltage VcoMm Bfts CM1 =0,CMO = | 12 v
Bits CM1=1,CM0 =0 1.05
Bits CM1 = 1, CMO = 1 0.9

MAXIMN 5

G0L6 L XY



MAX19705

101, 7.5Msps. BBIEINFEEH G

ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 7.5MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output, CREFp = CREFN =
Ccom = 0.33uF, unless otherwise noted. CL < 5pF on all aux-DAC outputs. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS | MmN  TYP  MAX | UNITS
Rx ADC-Tx DAC INTERCHANNEL CHARACTERISTICS
) . . ADC fiN) = fing = 1.875MHz, DAC fouTl =
Receive Transmit Isolation fouTQ = 620kHzZ, foLK = 7.5MHzZ 90 dB
AUXILIARY ADC (ADC1, ADC2)
Resolution N 10 Bits
AD1 = 0 (default) 2.048
Full-Scale Reference VREF V
AD1 =1 VDD
Oto
Analog Input Range \
g Inp 9 VREF
Analog Input Impedance At DC 500 kQ
Input-Leakage Current Measured at unselected input from O to +01 UA
VREF
Gain Error GE Includes reference error -5 +5 %FS
Zero-Code Error ZE 2 mV
Differential Nonlinearity DNL +0.53 LSB
Integral Nonlinearity INL +0.45 LSB
Supply Current 210 PA
AUXILIARY DACs (DAC1, DAC2, DAC3)
Resolution N (Note 2) 12 Bits
Integral Nonlinearity INL +1.25 LSB
. . . . Guaranteed monotonic over codes 100 to
Differential Nonlinearity DNL 4000 (Note 2) -1.0 +0.65 +1.2 LSB
Gain Error GE RL > 200kQ +0.7 %FS
Zero-Code Error ZE +0.6 %FS
Output-Voltage Low VoL RL > 200kQ 0.1 \Y
Output-Voltage High VOH RL > 200kQ 2.56 V
DC Output Impedance DC output at midscale 4 Q
Settling Time From 1/4 FS to 3/4 FS, within +10 LSB 1 us
Glitch Impulse From 0O to FS transition 24 nVes
Rx ADC-Tx DAC TIMING CHARACTERISTICS
CLK Rise to Channel-I Output Data Dol Figure 3 (Note 2) 50 6.7 85 ns
Valid
CLK Fall to Channel-Q Output )
Data Valid tpoQ Figure 3 (Note 2) 7.0 8.9 11.3 ns
!I:i?nAeC DATA to CLK Fall Setup bS] Figure 5 (Note 2) 10 ns

6 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vbp = 3V, OVpp = 1.8V, internal reference (1.024V), C|_ = 10pF on all digital outputs, fcLk = 7.5MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output, CREFp = CREFN =
Ccom = 0.33uF, unless otherwise noted. C|. < 5pF on all aux-DAC outputs. Typical values are at Ta = +25°C.) (Note 1)

—tt L IIJ

Bl Yty

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Q-DAC DATA to CLK Rise Setup 1psQ Figure 5 (Note 2) 10 ns
Time
CLK Fall to I-DAC Data Hold Time tDHI Figure 5 (Note 2) 0 ns
QLK Rise to Q-DAC Data Hold oG Figure 5 (Note 2) 0 ns
Time
CLK Duty Cycle 50 %
CLK Duty-Cycle Variation +15 %
Digital Output Rise/Fall Time 20% to 80% 2 ns
SERIAL-INTERFACE TIMING CHARACTERISTICS (Figure 6, Note 2)
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 tcso Bit ADO set 200 ns
TS High to DOUT Low (Aux-ADC Bit ADO set, no averaging (see Table 14),
Conversion Time) tconv | foLk =7.5MHz, 3.2 Us
CLK divider = 2 (see Table 15)
DOUT Low to CS Setup Time tpcs Bit ADO, AD10 set 200 ns
SCLK Low to DOUT Data Out tch Bit ADO, AD10 set 145 ns
CS High to DOUT High Impedance tCHZ Bit ADO, AD10 set 200 ns
MODE-RECOVERY TIMING CHARACTERISTICS (Figure 7)
From shutdown to Rx mode, ADC settles 84.9
to within 1dB SINAD ’
Shutdown Wake-Up Time tWAKE,SD Hs
From shutdown to Tx mode, DAC settles to 6.4
within 10 LSB error ’
From idle to Rx mode with CLK present 109
during idle, ADC settles to within 1dB SINAD ’
Idle Wake-Up Time (With CLK) tWAKE,STO Hs
From idle to Tx mode with CLK present 6.0
during idle, DAC settles to 10 LSB error '
From standby to Rx mode, ADC settles to 176
within 1dB SINAD ’
Standby Wake-Up Time tWAKE,ST1 HS
From standby to Tx mode, DAC settles to o5
10 LSB error
AXI/W 7
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 7.5MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output, CREFp = CREFN =
Ccom = 0.33pF, unless otherwise noted. CL < 5pF on all aux-DAC outputs. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Enable Time from Tx to Rx (Ext2-Tx
to Ext2-Rx, Ext4-Tx to Ext4-Rx, and | tENABLE, RX | ADC settles to within 1dB SINAD 500 ns
SPI4-Tx to SPI3-Rx States)
Enable Time from Rx to Tx (Ext1-Rx
to Ext1-Tx, Ext4-Rx to Ext4-Tx, and | tENABLE, Tx | DAC settles to within 10 LSB error 500 ns
SPI3-Rx to SPI4-Tx States)
Enable Time from Tx to Rx (Ext1-Tx
to Ext1-Rx, Ext3-Tx to Ext3-Rx, and | tenaBLE, RX | ADC settles to within 1dB SINAD 8.1 us
SPI1-Tx to SPI2-Rx States)
Enable Time from Rx to Tx (Ext2-Rx
to Ext2-Tx, Ext3-Rx to Ext3-Tx, and tENABLE, TX | DAC settles to within 10 LSB error 6.0 s
SPI1-Rx to SPI2-Tx States)
INTERNAL REFERENCE (VRerIN = VDD; VREFP, VREFN, VcoM levels are generated internally)
Positive Reference VREFP - VCOM 0.256 \
Negative Reference VREFN - Vcom -0.256 \

Vbp/ 2 Vbp/2

Common-Mode Output Voltage Vcom 045 Vpp/2 045 Vv
Maximum REFP/REFN/COM | - mA
Source Current SOURCE
Maximum REFP/REFN/COM | 5 mA
Sink Current SINK
Differential Reference Output VREF VREFP - VREFN +0.46 +0.512 +0.55 Vv
Differential Reference Temperature o
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 \
Differential Reference Output VDIFF VREFP - VREFN 0.512 V
Common-Mode Output Voltage Vcom Vpp /2 Y
Maximum REFP/REFN/COM | > mA
Source Current SOURCE
Maximum REFP/REFN/COM | 5 mA
Sink Current SINK
REFIN Input Current -0.7 pA
REFIN Input Resistance 500 kQ

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 7.5MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output, CRErp = CREFN =
Ccowm = 0.33pF, unless otherwise noted. C|. < 5pF on all aux-DAC outputs. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | symeoL | CONDITIONS | min - TYP  max | uniTs

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

Input High Threshold VINH 0.7 x OVpp V
Input Low Threshold VINL 0.3 x OVpD V
Input Leakage DIN %BZCOLENSDC;KO\%’; CS, TR, -1 +1 pA
Input Capacitance DCIN 5 pF
DIGITAL OUTPUTS (D0-D9, DOUT)

Output-Voltage Low VoL ISINK = 200pA 0.2x OVpD \
Output-Voltage High VOoH ISOURCE = 200pA 0.8 x OVpp V
Tri-State Leakage Current ILEAK -1 +1 pA
Tri-State Output Capacitance Cout 5 pF

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

Note 2: Guaranteed by design and characterization.

Note 3: The minimum clock frequency (fcLk) for the MAX19705 is 1.5MHz (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 > 1.5MHz / 128
= 11.7kHz. The aux-ADC conversion time does not include the time to clock the serial data out of the SPI. The maximum
conversion time (for no averaging, NAVG = 1) will be tcoNy (max) = (12 x 1 x 128) / 1.5MHz = 1024ps.

Note 4: 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 5: 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 6: 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.

BT (E4F 14
(Vpp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 7.5MHz (50% duty cycle), Rx

ADC input amplitude = -0.5dBFS, Tx DAC output amplitude = O0dBFS, differential Rx ADC input, differential Tx DAC output,
Crerp = CRerN = Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)

Rx ADC CHANNEL-IA

Rx ADC CHANNEL-IA FFT PLOT Rx ADC CHANNEL-QA FFT PLOT TWO-TONE FFT PLOT
0 foLk = 7.5MHz 3 0 for = 7.5MHz g 0 foLk = 7.5MHz g
10 }ia=1.8063354MHz g 10 Jfoa =1.8063354MHz g 10}y =2.0MHz g
o0 |Am=-0561d8 5 20 |Pon=-053308 E o0 =21k 5
8192-POINT 8192-POINT Aja=-TdBFS
& -30 |DATARECORD —+—————— & -30 |DATARECORD ~—+— & -30 |PERTONE
@ 2 & 8192-POINT N
S 4 S = 0 |oaTARECORD DY
S 50 S 50 S 50 fy
= 5 5
% -60 5 3 ) % -60 2 % -60
-70 ; 9/ 7 7 1075T -70 7}1787?7/5737771176% -70
-80 ﬂl/ 8 / 1\ -80 ¥ 'I ' | ¥ ’ Y / y L - -l
90 . -90 | i i
400 100 i L AR il b o bl
0 05 10 15 20 25 30 35 0 05 10 15 20 25 30 35 0 05 10 15 20 25 30 35
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
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#BRTEHFIE (4E)

(Vbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 7.5MHz (50% duty cycle), Rx
ADC input amplitude = -0.5dBFS, Tx DAC output amplitude = O0dBFS, differential Rx ADC input, differential Tx DAC output,
Crerp = CrerN = Ccom = 0.33uF, Ta = +25°C, unless otherwise noted.)

Rx ADC CHANNEL-QA Rx ADC SIGNAL-TO-NOISE RATIO Rx ADC SIGNAL-TO-NOISE AND DISTORTION
TWO-TONE FFT PLOT vs. ANALOG INPUT FREQUENCY RATIO vs. ANALOG INPUT FREQUENCY
0 foLk = 7.5MHz % % é 5% §
10 by =2.0MHz £ 55 g 55 g
oy |=21MH g 51 AN g 54 N Z
Aqa =-7dBFS ‘L \
o -30 |PERTONE 53 IA 53— IA
B, |B192-PONT ~ T T
= 40 |paTARECORD = 2 SIS g %2 ~
=N ). A f2 = ra N = S=s.
S 50 = 5 = N
E fy = A N = A T~
s 7 50 Ny G
= 70 49 49
-80 |k TP TPRrT v T L ] T T 48 48
-90 47 47
oo LR RN YT T T 45 “
0 05 10 15 20 25 30 35 0 20 40 60 80 100 0 20 40 60 80 100
FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz)
Rx ADC TOTAL HARMONIC DISTORTION Rx ADC SPURIOUS-FREE DYNAMIC RANGE Rx ADC SIGNAL-TO-NOISE RATIO
vs. ANALOG INPUT FREQUENCY vs. ANALOG INPUT FREQUENCY vs. ANALOG INPUT AMPLITUDE
60 5 & 3 60 — T 1 T g
s 5 fin = 1.8063354MHz QA S
& L ) e
I " " //
. -70 = AN = |
3 == S a2zt ] S
= ro- = < 40 A
= "/"/ b 5" AN Z ~
= 75 - oy 5 Yy /
7 IA SN—""-o
70 30
-80
-85 65 20
0 20 40 60 80 100 0 20 40 60 80 100 21 48 5 12 -9 -6 -3 0
ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT AMPLITUDE (dBFS)
Rx ADC SIGNAL-TO-NOISE AND DISTORTION Rx ADC SPURIOUS-FREE DYNAMIC RANGE Rx ADC SIGNAL-TO-NOISE RATIO
RATIO vs. ANALOG INPUT AMPLITUDE vs. ANALOG INPUT AMPLITUDE vs. SAMPLING RATE
60 —T ‘ 80 — z 57 ‘ ‘ .
fin = 1.8063354MHz QA fix = 1.8063354MHz f/ 5 fiy = 1.8063354MHz 5
} 75 A —7~ z 56 | g
50 - N / I =
/ / 1 /’ 55 ok
- P | 2 |A . e R e e
= = A = i N NP
g 40 /’ 5 65 \//;" % 54 p ‘
> / 7] R
60 ot 53 0A
30
55 52
20 50 51
2 18 5 12 9 -6 -3 0 21 18 -5 -2 -9 6 -3 0 15 25 35 45 55 65 75
ANALOG INPUT AMPLITUDE (dBFS) ANALOG INPUT AMPLITUDE (dBFS) SAMPLING RATE (MHz)

10 MAXI N




101, 7.5Msps. BIEIIFEEHI i

HBHTEHFIE (4E)

(Vpp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 7.5MHz (50% duty cycle), Rx
ADC input amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output,
Crerp = CRerN = Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)

SINAD (dB)

SINAD (dB)

GAIN ERROR (%FS)

MAXIMV

Rx ADC SIGNAL-TO-NOISE AND DISTORTION
RATIO vs. SAMPLING RATE
57

| |
fiy = 1.8063354MHz
56

XMAX19705 toc13

55 -

54;"/

53 QA

52

51
15 256 35 45 55 65 75

SAMPLING RATE (MHz)

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

57 ‘ o
fiy = 1.8063354MHz :
56 £
A
% .
/‘ \/‘ ........ ]
54 /
1A
53
52
35 45 55 65
CLOCK DUTY CYCLE (%)
Rx ADC GAIN ERROR
vs. TEMPERATURE
1.0 -
09 g
08 E:
07
06 /,
05
0.4 r/
03 //
/|
02 ——
0.1
0

4 20 0 20 40 60 80
TEMPERATURE (°C)

SFDR (dBc)

SFDR (dBc)

SFDR (dBc)

Rx ADC SPURIOUS-FREE DYNAMIC RANGE
vs. SAMPLING RATE

90 T T =
fin = 1.8063354MHz g
8 g
QA
0 [ [ oo
/ s
75 A
1A
70
65

15 25 35 45 55 65 15
SAMPLING RATE (MHz)

Rx ADC SPURIOUS-FREE DYNAMIC RANGE
vs. GLOCK DUTY CYCLE

90 | 3
fin = 1.8063354MHz g
8 :
IA =
80 -
75
70
65
60
35 45 55 65
CLOCK DUTY CYCLE (%)
Tx DAC SPURIOUS-FREE DYNAMIC
RANGE vs. SAMPLING RATE
80 S
fout =fork /10 2
78 z
76 ’/
/ -;__’//
74
72
70

15 25 35 45 55 65 75
SAMPLING RATE (MHz)

SNR (dB)

OFFSET ERROR (%FS)

SFDR (dBc)

57

56

55

54

53

52

0.8

0.6

0.4

0.2

80

78

76

74

72

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

T
fin = 1.8063354MHz

XXMAX19705 toc1

35 45 55 65
CLOCK DUTY CYCLE (%)

Rx ADC OFFSET ERROR
vs. TEMPERATURE

/

/1

/

MAX19705 toc18

40 -0 0 20 4 60 80
TEMPERATURE (°C)

Tx DAC SPURIOUS-FREE DYNAMIC
RANGE vs. OUTPUT FREQUENCY

MAX19705 toc21

0 05 10 15 20 25 30 35
OUTPUT FREQUENCY (MHz)

11
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MAX19705

101, 7.5Msps. BBIEINFEEH G

BT EHFIE (4E)

(Vpp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 7.5MHz (50% duty cycle), Rx
ADC input amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, differential Rx ADC input, differential Tx DAC output,
+25°C, unless otherwise noted.)

Crerp = CRerN = Ccom = 0.33pF, Ta

SFDR (dBc)

AMPLITUDE (dBFS)

12

90

80

70

60

50

40

30

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

Tx DAC SPURIOUS-FREE DYNAMIC
RANGE vs. OUTPUT AMPLITUDE

fout = 2MHz

MAX19705 toc122

e

L~

-20 -10
OUTPUT AMPLITUDE (dBFS)

Tx DAC CHANNEL-ID TWO-TONE

SPECTRAL PLOT
fy = 600kHz, 4;
N fp=800kHz |2
f1 E
h N

FREQUENCY (MHz)

02 06 10 14 18 22 26 30 34 38

AMPLITUDE (dBFS)

AMPLITUDE (dBFS)

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

Tx DAC CHANNEL-ID SPECTRAL PLOT

fip=2.2MHz _|

MAX19705 toc23

02 06 10 14 18 22 26 30 34 38

FREQUENCY (MHz)

Tx DAC CHANNEL-QD TWO-TONE

SPECTRAL PLOT

f1 = 600kHz,

fp = 800kHz

IAX19705 toc26

™~ f1

02 06 10 14 18 22 26 30 34 38

FREQUENCY (MHz)

AMPLITUDE (dBFS)

SUPPLY CURRENT (mA)

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

-100

6

Tx DAC CHANNEL-QD SPECTRAL PLOT

fap = 2.2MHz 4

IAX19705 toc24

02 06 10 14 18 22 26 30 34 38

FREQUENCY (MHz)

SUPPLY CURRENT
vs. SAMPLING RATE
Ext4-Tx MODE P
// lvop
L
//
v
15 25 35 45 55 65 75

SAMPLING RATE (MHz)

MAXI N




101, 7.5Msps. BIEINFEEHI

Rx ADC INTEGRAL NONLINEARITY

1.0
0.8
0.6
0.4
02 I
0
-0.2
-0.4
-0.6
-0.8
-1.0

IAX19705 toc28

INL (LSB)

0 128 256 384 512 640 768 896 1024
DIGITAL OUTPUT CODE

Tx DAC DIFFERENTIAL NONLINEARITY
05

0.4
0.3
0.2

MAX19705 toc31

DNL (LSB)
o

-04 .
-02
-03
-04
-05

0 128 256 384 512 640 768 896 1024
DIGITAL INPUT CODE

MAXIMV

DNL (LSB)

VRerP - VRerN (V)

0.5
0.4
0.3
0.2
0.1

-0.1
-0.2
0.3
-0.4
-0.5

0.520

0.515

0.510

0.505

0.500

Rx ADG DIFFERENTIAL NONLINEARITY

IAX19705 toc29

MWH

0 128 256 384 512 640 768 896 1024
DIGITAL OUTPUT CODE

REFERENCE OUTPUT VOLTAGE

vs. TEMPERATURE

1
VREFP - VREFN

MAX19705 toc32

—
\
-40 -15 10 35 60 85
TEMPERATURE (°C)

INL (LSB)

OUTPUT VOLTAGE (V)

1.0
0.8
0.6
0.4
0.2

0

-0.2
-0.4
-0.6
-0.8
-1.0

3.0

2.5

2.0

Tx DAC INTEGRAL NONLINEARITY

—t Ly

BY Yy

BT (EH 14 (4£)
(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 7.5MHz (60% duty cycle), Rx

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

™
h
¥ W "\""W
W
0 128 256 384 512 640 768 896 1024
DIGITAL INPUT CODE
AUX-DAC OUTPUT VOLTAGE
vs. OUTPUT SOURCE CURRENT
N
=
1
0.001 0.01 0.1 1 10 100
OUTPUT SOURCE CURRENT (mA)
13
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MAX19705

101, 7.5Msps. BBIEINFEEH G

#RTIFHFIE (4E)

(Vpp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 7.5MHz (50% duty cycle), Rx
ADC input amplitude = -0.5dBFS, Tx DAC output amplitude = OdBFS, differential Rx ADC input, differential Tx DAC output,
Crerp = CrerN = Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)

AUX-DAC OUTPUT VOLTAGE

vs. OUTPUT SINK CURRENT AUX-DAC SETTLING TIME AUX-DAC INTEGRAL NONLINEARITY
30 < - - . NIAX19705 toc35 20 o
5 STEP FROM 1/4FS TO 3/4FS 15 5
25 z i z
= 1 r =
— + 1.0
= 20 i -
é ’ = ‘I . 05 |
= + i 2
e 15 B S o soomvidiv - = 0 ;
5 / Fo ] 2
5 10 Rl o i Friini e 05
/ Lo 10 !
1
05 / : 15
0 o s 20
0001 001 04 1 10 100 500ns/div 0 1024 2048 3072 4096
OUTPUT SINK GURRENT (mA) DIGITAL INPUT CODE
AUX-DAC DIFFERENTIAL NONLINEARITY AUX-ADC INTEGRAL NONLINEARITY AUX-ADC DIFFERENTIAL NONLINEARITY
08 | ‘ ‘ ‘ 5 20 3 08 3
06 | ' | S 15 z :
- 10 A : 04 -
05 A

DNL (LSB)

INL (LSB)
o
-
4\_
L
<
T —
i~
.Y
DNL (LSB)
o

-1.0 -0.4
-0.6 -15
-0.8 -2.0 -0.8
0 1024 2048 3072 4096 0 128 256 384 512 640 768 896 1024 0 128 256 384 512 640 768 896 1024
DIGITAL INPUT CODE DIGITAL OUTPUT CODE DIGITAL OUTPUT CODE
5| B B
Bl am Ih&E
1 REFP NI EEL IR, FI0.33nF LK H S K B GND, 1% HL 25 W RUAT AE 53 REFP 5 | 4225
Zé,j ;; j’; VoD | MSRLUE. T B0 2 00F RO, L NFRLACK Vip 3586 GND.
3 IAP HIETAF MBS A, B TAE T, BESEERIAP.
4 IAN T IA AR A, B TR T, E#IAN ECOM.
5,7,12,32, 42 GND BEfME , 3 AT A GND 5 | i 2 1 .
6 CLK LN Bh A, BRI ADCHIL % DAC I 45 5.
9 QAN T QA K ARB S A . B TAET T, #HQANZECOM.
14 MAXXI




101, 7.5Msps. BIEIIFEEHI i

5B EE (%)
SIH AW Ih&E
10 QAP W QARIAMABA A . Hum TAEFTRT, ¥1FSIEZQAP.
13.18, 21-24 DO-D9 B U0, Ut ADCTER A 3 K& DACTE T BRI A . DO bl i A 2{ (MSB), DO WIfk
HRAL (LSB).
19 OGND i R A b
20 OVpp IR shas R . FEETEE N +1.8V B Vpp. M2 2pF A0 IpFE AT, #O0Vpp 3% H £ OGND.
25 SHDN R P AW A . AR P MAX19705 # A CWRIRES .
26 DOUT 4 Bh ADC 507
27 TR Rk R R B . TRV IZ AR A B s B4 T I R st
28 DIN 3R TR O EUR A . Bl £ SCLK - 8177
29 SCLK 3L ERATIE I B
30 CS SELHRATIHED T IERA . BB RE R TR
34 ADC2 il B ADC A4 4 A
35 ADC1 1 B ADC BE48L 5 A
36 DAC3 % B DAC3 40 iy Hi
37 DAC2 i B DAC2 5200 iy
38 DAC1 HEIDACI B4 i (AFC DAC, 7E LHHE, Vour = L.1V)
40, 41 IDN, IDP | DACIH#IE D 24 F i
44, 45 QDN, QDP | DAC3#iiH QD 245 e fi
46 REFIN BLAER . B P FEREEIETE 2 Vpp .
47 COM HHEE RO, R F0.33pFE 2835 # COM £ GND.
48 REFN IO, Rx ADCHEHTERE N +(Vrerp - VRern). F0.1pFHLZ8 5% 1% REFN £ GND.
— EP WEEIRA. SR AAENTEEZGND. E#EPEGNDJZ.

#2058
MAX19705 £ 5 7 W& 102 Rx ADC FISLEE 1047 Tx DAC,
TE7.5Msps #% 3 R N B A AR S RE R & 1) sh S e .
Rx ADCHESLIA AT R 2% 4 223 454, AT 42U 1.024Vpp
WEEES . Tx DACH I H 2 £ £400mV i &2 & 2
Ay, SEREREER R, AT VQLIA.

MAX19705 4 5 7 3 #% 12 i 4 i DAC (aux-DAC) #1101
333ksps 4l I ADC (aux-ADC), Wi 4:15 A\ 2852 F#%.
HWBIDAC i T & # AGC. VGAFIAFCHIHL I E, #r

MAXIMN

IR A Tps. 4l B ADC B it -2 LB, FI T PR Ab 2
FREORGETTH B oA T e Bl R G
MAX19705 R i 3 £ 8 474 11 2 il T4 A5 00 v 952 5 24
B AT O35 T SPIMRIMICROWIRE™ . MAX19705 7l 8
I EATRE IR ORI . IR RRPL. X (Tx) FIEEUL (Rx)
B, FFRETE I B DAC I B ADC.

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

SPIAZ Motorola, Inc. HI i FF -
MICROWIRE 42 National Semiconductor Corp. ] & #5 .

15
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MAX19705

101, 7.5Msps. BBIEINFEEH G

X5 102 Rx ADC

ADCHJ T A 20y . TK LM AT AR AR TG T SC B s
B . UK 25 R R B B2 A S R B X AR AT — I
KA. CLAE B AN TR P, 3 TA RO AE Sy SN
JESA, JEIE QAN S5SNI B A . ADC i & AR UL AT
4 +Vrer, HHEAJEE N Vpp / 2 (20.2V). Vggpid
Vrerp M VRENZ 25 . VEAIME B L E i B — 15 .

B RIEFIURTF (T/H) B
Bl 12 Rx ADCHi ARAE R Ry (T/H) ML i1 . i ADC
i A (IAP. QAP. IANFIQAN) 7] D) J& 22 73 5 HAuk UK 5 .
XFTAPHITAN. QAPHIQANZEATRHBTICES, H-¥ i AfR 5
A R B FERx ADCHY Vpp / 2 (£200mV) JEE A, DA
SEPR B PERE

INTERNAL
BIAS

Sda "—|
p)

w 4+ {
C2a
Sdc St
o _
IAN ——/O—I—{ +

|
[
S4b Cob

S2a Sha

3 Cla

S4a b

-

|

O,

fSQb Sbb

INTERNAL
BIAS

Com

fo 1L
Hinslipuil

Cib
[
o S
2
INTERNAL COM
BIAS
INTERNAL
BIAS COM

1 i S3a
v | b
a | our
C2a h
S4c S
O _
IR g | * oo
Sdb o2 Cib
y }_g_x
S3b

ouTt

out

UHOLD ' HOLD

I INTERNAL
TRACK TRACK > NONOVERLAPPING

CLOCK SIGNALS

/AKX
MAX19705

Bl 1. Rx ADC P #5T/H A5

16

MAXIMN




—tt L IIJ

WL . MAX197057E R iE®H AT, DO-DI9JZTx DAC

s \
101, 7.5Msps. EBIRINFEEH Fim
#1. Rx ADCHHmBEMANEERNITNXR
D oTAGE T DIFFERENTIAL INPUT (LSB) | OFFSET BINARY (D0-D9) | OUTPUT DECIMAL CODE

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

VREF X 511/512 510 (+Full Scale - 2 LSB) 1111111110 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
VRer X 512/512 512 (-Full Scale) 00 0000 0000 0

Rx ADC Z 4T FELK
. N P3RS0 BORLER AT BRI . BT
A V1024 ‘ y (CHI) MiiEQ (CHQ) 7ER #1{5 5 (CLK) bEFHHT R, 4
] T e K A FID0-D9. CHIBAR7E CLK EFHTRIH, CHQ
0 + ! R CLK T By R . G465 U R £y, CHLE

RIS § ! © FERS R 5B 4T, CHQ M 5.5 4B 4 J&T 4
2 : o 3 HFHN/ 1 548 (D0-DY)
1000000001 1 3 X MAX19705 7E#2 i, 7, DO-D9 4 Rx ADC 1732
S T ] A ACOW | gl 2R S Tx DACKY BT B HA AL, TIEEd

FSET BINARY

& 000000 0011 4 ! =

< 0000000010 - ! ;
00 0000 0001 Jo-r-l_H | !
0000000000 4—— - - -~ . v

+509 +510 45114512

(COM)
INPUT VOLTAGE (LSB)

K2, Rx ADCI& 5k %

MAXIMN

HrZEmA. ZHATREOVp IR EELSVE Vpp.
B A RS RIS (R D). NARRRRTRE/NGY
B i DO-DI M %% (< 15pF), DLl K i $eE i
AR AMAXI9705 B4 #E sy, FEEHSMER TR, BT
it 2% vh AR RE U PR R S RCR IO AR AR
MAX19705 f) 7% 5} s 6 100QHLBEL, A B F 2 8 Rx
ADCHITx DACHIHERE . 5T %7 i ot 100Q A3 ik HY
BELBIE 2 4507 28 i 1Y) S0 2% MAX19705SEVKIT Dy REHE ] -
FESHDN. IDLEMISTBY:IRZST, SIRIDO-DO iy #B_EAL,
By Ik IR S B A . AR A LI 3 DO-D9
VO, SMEREMNARFE =28 FHLE OVpp, AR FHL £ H.

17
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MAX19705

101, 7.5Msps. BBIEINFEEH G

A

5.5 CLOCK-CYCLE LATENCY (CHQ)

A

5 CLOCK-CYCLE LATENCY (CHI)

\

‘4— teLk —>‘

P—tCL—»H—tCH —»‘

]

L
tDOO—b‘

tool —>‘

\

Q\/

I~

]

L

' €3 00 3 € €3 £ 3 £ 6 £ € &

3. Rx ADC ZZ:It/F/A
X{E& 101 Tx DAC

L& 10 fir ¥k i 30 88 (Tx DAC) A TAETE 3% 7.5MHz ¥
BHep s % T . Tx DACEUFHi A, DO-D9, & M107 & 2%.
HLHEFEME DL E Tx DACH i 2 fr i fL R . A e FREfL R
WEIFENGEE, ESHHERE 1.

Tx DACZEIDN. IDPHIQDN. QDP (%4 fi & 7£0.9V &
L3SVREA B LB g, T IKshim ALK T5% T
TOkQHY 2 535 A2k . T4k T REIEAZ _F AR #i 2§ FIMAX19705
Z IR AR . ZBRF AR FH 0.9V £ 1.35V g3t

*2. Tx DACHHHE[ESH N RN KR

BifmE . Tx DACH B E B £ T 0 L i PRt Al
BEL AT S B 7= A PP A2 FEL B, AT AR 551> Tx DACH) 8 %8
ZHASVEE . T IR B AR R AE R, Tx DAC
ZEr B AN RE T B S, K245 1 T Tx DACH
LR S AR R . RI0FIHE T BB E
iR, &4 F7R Tx DACHE i i .

Tx DAC 4% I/Qall 18 18 B A M 57 (Y B R AL HE . %2
RETT I SPIHE LI B . H LR JAAGHE T 00 AL Tx £ 5l
i A B A H (2 HR9).

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

Full Scale)
DIFFERENTIAL OUTPUT VOLTAGE (V) OFFSET BINARY (D0-D9) INPUT DECIMAL CODE
VRerDAC , 1023
Vea |—REFDAC 29
(Ves) o % 1003 111111 1111 1023
VReFDAC , 1021
Vo |-REFDAC P2’
(Ves) oor " 1003 1111111110 1022
VReFDAC | 3
(Veg)-BEERAC o = 10 0000 0001 513
1024 1023
(VFS)M X 10 0000 0000 512
1024 1023
(VFS)MXL 011111 1111 511
1024 1023
(Vs —YREFDAC , 1021 00 0000 0001 1
1024~ 1023
-VRerpAC , 1023
Ve | —BEFDAC o P22
(Vrs) —HE08C x <2 00 0000 0000 0

18
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101, 7.5Msps. BIEIIFEEHI i

1
1 MAXIV :
1 MAX19705 |
: : EXAMPLE:
I DDA S .( TRFIC INPUT REQUIREMENTS
1
X ! o DC COMMON-MODE BIAS =
! 0 1.2V (MIN), 1.5V (MAX)
! ! 90
1 I o BASEBAND INPUT = £400mV
1 1 DC-COUPLED
| Tx DAC S —
Q-CH
1 1
1 1
| e e e e e e e e e = = ———— -

FULL SCALE =1.55V —

Veom =1.35V — COMMON-MODE LEVEL

SELECT CM1=0,CM0=0
Veom =1.35V
VDIFF = 400mV

ZERQ SCALE =1.15V —

ov

[&4. Tx DAC#IDN. IDPHIQDN. QDPZ4M i BYFEHE B i il JE

MAXIMN 19

G0L6 L XY



MAX19705

101, 7.5Msps. BBIEINFEEH G

Tx DACH1F
P S b . i A BCHE AR DU 2 (R A e R . T
i (D) BIEAER S5 S FRIEHUE, Qi (QD) i fE
BB E 5 A PAE . TR Q% s [RIBH7E T — NI 805 5
TR

3L ETEOMT (E1E

3L E TR O HIMAX19705 TAERE SR =4 1207 By
DAC M 100 5 BIADC. EHLIRF, & EMAX19705, ffH T

VETEFT LR IR T . R I3 4 HR A8 1 B0 B AR 1) BT

ZW L UL Rx. Tx. $ B DAC 2 il 54 B ADC it .
— 16N K A A7 e TR, k3R . %1647
FHA3-AOFEFILFIDI-DOKHE L AL . Bt Fo O i

£ MSB (D11) f£0I, &G=ZLSB (A0). F4. ESFE6
HIH T MAX19705 19 TAERE A SPIT 4. #4748 L EAT
R R AR A R

SPI & 77#S 1%
W3, W E T ARSI AS-AOE R RFE A T
fERE . B A3-A0NL, #7EENABLE-16. Aux-DACI.
Aux-DAC2. Aux-DAC3. IOFFSET. QOFFSET. Aux-ADC.
ENABLE-8 HICOMSEL# 0 H i# 47168 . ENABLE-16 &2k
INTAERE . SR el . SRR LIRS, L&
FAST. SLOW. RxFITx#A[H T4, F4EMAX19705
FHL RS B SE. RS A Tl T/R 5| i SMEB Tx-Rx
P 32 642 (I SPIAA il Tx-Rx Pl b =X, .

CLK

/N

——| {ps0 [a—
D0-D9 QA:N-2 TI:N1

G G

QD

&5, Tx DAC R& 0 FE

20

MAXIMN




% 3. MAX19705#& R 154

101, 7.5Msps. BIEIIFEEHI i

REGISTER D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO | A3 | A2 | A1 AO
NAME | (MSB) 15 113121110 98] 76| 5 ]a]3|2]1ws
ENABLE-16 | E11=0 | B10=0 " oq b\ | kg | &5 | E4 | E3 | E2 | E1 | EO |0 |0 ]| O 0
Reserved | Reserved
Aux-DACH1 1D11 1D10 1D9 | 1D8 | 1D7 | 1D6 | 1D5 | 1D4 | 1D3 | 1D2 | 1D1 | 1DO | O 0 0 1
Aux-DAC2 2D11 2D10 2D9 | 2D8 | 2D7 | 2D6 | 2D5 | 2D4 | 2D3 | 2D2 | 2D1 | 2DO | O 0 1 0
Aux-DAC3 3D11 3D10 3D9 | 3D8 | 3D7 | 3D6 | 3D5 | 3D4 | 3D3 | 3D2 | 3D1 | 3DO | O 0 1 1
|OFFSET — — — — — — 105 | 104 | 103 | 102 | 101 100 0 1 0 0
QOFFSET — — — — — — Q05| Q04| Q03| Q02 |QO01|{QOO| O 1 0 1
COMSEL — — — — — — — — — — |CM1|CMO| O 1 1 0
Aux-ADC AD11=0 AD10 AD9 | AD8 | AD7 | AD6 | AD5 | AD4 | AD3 | AD2 | AD1 | ADO | O 1 1 1
Reserved
ENABLE-8 — — — — — — — — E3 E2 E1 EO 1 0 0 0
— = A .
x4 BREEIEES
ADDRESS DATA BITS TR FUNCTION
MODE (POWER DESCRIPTION COMMENT
A3 |A2|A1|AO0|E9*| E3 | E2 | E1 | EO | PIN27 MANAGEMENT)
Rx ADC = OFF
TXDAC = OFF Device is in complete
1X000 X SHDN | SHUTDOWN | AWDAC = OFF shutdown.
Aux-ADC = OFF Overrides T/R pin
CLK = OFF pin.
REF = OFF
0000 Rx ADC = OFF
(16-Bit Mode) Tx DAC = OFF Fast turn-on time.
or XX001 X IDLE IDLE Aux-DAC = Last State | Moderate idle power.
1000 CLK = ON Overrides T/R pin.
(8-Bit Mode) REF = ON
Rx ADC = OFF
TXDAC = OFF Slow turn-on time
1X010 X | sTBY STANDBY | AWDAC =lastState || /o dby power.
Au-ADC = OFF Overrides T/R pin
CLK = OFF pin.
REF = ON
X = LK.

*E9 1 S (v AL 2 A ] S -

MAXIMN
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5. FIAT/R3IMSMEBEEHI TX-Rx (T/R = 0 = Rx#Ex, T/R = 1 = Tx#ER)

ADDRESS DATA BITS TR FUNCTION
STATE | Rx TO Tx-Tx TO Rx DESCRIPTION COMMENT
A3[A2][A1]A0|E3[E2[E1]E0| PIN27 SWITCHING SPEED
SX Xlgge:_ ON Moderate Power:
0 Ext1-Rx % - Fast Rx to Tx when T/R
TxDAC = ON transitions 0 to 1
Rx Bus = Enable '
0011 FAST-SLOW
Tx Mode: Low Power:
1 Ext1-Tx Rx ADC = OFF Slow Tx to Rx when T/R
TxDAC = ON transitions 1to 0
Tx Bus = Enable '
Rx Mode: Low Power:
Ext2-Rx Rx ADC = ON i =
O | (Default) Tx DAC = OFF tsrg;?é;s ;Xtow1he” TR
Rx Bus = Enable ‘
0100 SLOW-FAST
:;; I\A/Igcée:_ ON Moderate Power: _
0000 1 Ext2-Tx Tx DAC = ON Ez;itSE; Los Ijxt;vgen TR
(16-Bit Mode) Tx Bus = Enable ’
or
1000 Rx Mode:
, - Low Power:
(8-Bit Mode) 0 | Ext3-Rx RXADC = ON Slow Rx to Tx when T/R
TxDAC = OFF transitions 0 to 1
Rx Bus = Enable '
0101 SLOW-SLOW
Tx‘Mode: Low Power:
1 Ext3-Tx FCADCS OFF Slow Tx to Rx when T/R
TxDAC = ON transitions 1to 0
Tx Bus = Enable '
Si Xlggei ON Moderate Power:
0 Ext4-Rx - Fast Rx to Tx when T/R
TxDAC = ON transitions O to 1
Rx Bus = Enable ’
0110 FAST-FAST
;); I\A/Igcée:_ ON Moderate Power:
1 Ext4-Tx Tx DAC = ON Fast Tx to Rx when T/R

Tx Bus = Enable

transitions 1 to 0.

22
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101, 7.5Msps. BIEIIFEEHI i

K 6. FIASPIf£#=#] Tx-Rx

ADDRESS DATA BITS TR FUNCTION
MODE | (Tx-Rx SWITCHING DESCRIPTION COMMENTS
A3|A2]A1]A0]E3|E2]E1]|E0] PIN27 SPEED)
SX I\A/Igge:_ ON Low Power:
1011 X SPI1-Rx SLOW % B Slow Rx to Tx through
TxDAC = OFF SPI command
Rx Bus = Enable '
TxMode: Low Power:
Rx ADC = OFF .
0000 1100 X SPI2-Tx SLOW Tx DAC = ON gL(SIV\/Cl;;)aF;Ethrough
(16-Bit Mode) Tx Bus = Enable '
or
1000 Rx Mode:
) Moderate Power:
(8-Bit Mode) 1101 X | SPI3-Rx FAST RxADC = ON Fast Rx to Tx through
TXDAC = ON SPI command
Rx Bus = Enabled ’
;X I\A/I([))ccl:e:_ ON Moderate Power:
1110 X SPI4-Tx FAST % - Fast Tx to Rx through
TxDAC = ON SPI command
Tx Bus = Enabled ’

X =Tk

EENABLE-16#30F, HBIDAC A ML MEHIN: B4, R 7. $HBIDACIERER (ENABLE-16#E5X)

ESHIE6, HEOMIA] ISk MAERBIADC. £72HBIDAC
ﬁiﬁﬁéﬁﬁg, %S%ﬁﬁﬂbADCﬁﬁE%ﬂﬂ 1l %ﬂElOﬁL{%%’ 7 E6 | E5 | E4 Aux-DAC3 Aux-DAC2 Aux-DAC1
T N B 01010 ON ON N
0 0 1 ON ON OFF
Aux-DACI1. aux-DAC2 Flaux-DAC3%fDAC1. DAC2H1 0 ] 0 ON OFF ON
DAC3 4 By DACHIHE #7284, 35 043 DACRH5H1 A %K RIEEEE o oFF o
2. _D11-_DO& A B DAC 9 Hi A $ci, 7T il it SPI — e o o
gmFE. MAX19705186 & WA 6L 3 77 a4 3% Tx i %
1. QI A7 2 A HE (2 W%9). 1 I COMSEL Mizt LI OFF ON OFF
9 CML I CMO fir 6 48 4 H JE R0 R (2 02 10). 1 FF LI OFF OFF ON
aux-ADC J3 hili By ADC B4 (PE4I 9 2515 2% 1011, L B OFF OFF OFF
333ksps I ADC — 7). ENABLE-8 4% F T bk i A
XKW, BN FEYURES Z MY, LR FAST/SLOW/Rx
FITx R 2 (6] B D e #8. HBIADCEgER (ENABLE-161&5K)
E9 SELECTION
0 (Default) Aux-ADC is Powered ON
1 Aux-ADC is Powered OFF

MAXIMN 23
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9. . QiBEKLIFIEFIAL (IOFFSETE,QOFFSET)

BITS 105-100 WHEN IN IOFFSET MODE, BITS QO5-Q00 WHEN IN QOFFSET MODE OFFSET 1 LSB =

105/Q05 104/Q04 103/Q03 102/Q02 101/Q01 100/Q00 (VFSp.p/1023)

1 1 1 1 1 1 -31LSB

1 1 1 1 1 0 -30LSB

1 1 1 1 0 1 -29 LSB

1 0 0 0 1 0 -2 L.SB

1 0 0 0 0 1 -1LSB

1 0 0 0 0 0 OmV

0 0 0 0 0 0 OmV (Default)

0 0 0 0 0 1 1LSB

0 0 0 0 1 0 2LSB

0 1 1 1 0 1 29 LSB

0 1 1 1 1 0 30LSB

0 1 1 1 1 1 31LSB

D W F+400mVikBF %% 1 LSB = (800mVpp/ 1023) = 0.7820mV.

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

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

5 Ui A 20K 5 P MAX 19705 /4 T 8 B UL L %, B Rx ADC
Wi BN =8, R RA R IEIIFE. HRx
ADCHi i =W E TAERE, B b b b — W S
Hod . Tx DAC M Wi B U e BRS),  DURTAE 6 00 B0 K &
EJ . I W A e [ iy 75 A5 () B T REFP. REFN A
COM FHL 25 3 HLIHR] o Py 505 22 o AL 2RI 2 i ) o3 35 o
BER, Mo R M RE O AR BEA 84.9ps, #EA
Tx#£:26.4ps.

24

AWRET, EAERTI o B B AR, HERTA e
AR L Rx ADCH sl oy =25 . M e gEA
Rx#EX 109ps, HEA TR 6ps. HRx ADCHi i M =75
PRI TAERE, Bovth oy b — U e it
PP, EMETAE, SR eI IL. AR
53 A e RIS O 0 iE A RxBES 17.6ps, #EA Tx R
25ps. % Rx ADCHii th N =2 BB RBORESR, 074
ok b — U e e il

FAST/SLOW RxFiTx &zt
MAX19705 AU B A SMERTx-Rx # h Th i, @4t SLOW
M FASTH R LB Rx A Tx I 4. FEFAST TxHz, Rx
ADCH¥; EHL, TMADCHAEDO-DO M &R $ 7l v =
A5 FFE, FEFAST Rx#EX T, REDACK LH, M
DACHTEDO-DY B LM EFi AN =8, HTARGC
ST FHIRES, AU EBOREWE , K Tx £ Rx 5,
Rx £ Tx (Yl fR . fEFASTH X T, Rx £ TxFITx
Z Rx 1 VIR ] R 0.5ps
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101, 7.5Msps. BIEIIFEEHI i

BR, BTTXRRxNZHELAR, ZHER TR .
B kX SR ST LR 2Rz, Rx ADCHir th 2% #h 78 Tx
WIE MR =25, Tx DACHI A BELFERx IR =75
SLOWHEE R, Rx ADCHAETxMAME3%H]; FFE, Tx DAC
TERX AR I, DURIRKII#E. SLOW Tx#= T IhkE N
222mW; Rx B FRTh#EA21mW, 1M FASTHL T 19T
FER28.2mW. {HJE, SLOW AL N A [H]HR 7 8] 14 £ 46 1
LW . SLOWEE R, Rx 2 Tx B PI#hf [E]  6ps,
Tx ZRx A 8.1ps.

FEHIRX AN Tx (IR, XA U) 4 BERCPR . MAX19705
Al R 2R EAMEBTX-Rx#5. 7ESHDN. IDLEE{STBY
AT, TREATR. KHE3EM, HEidp oEhhE g
SHDN. IDLE={STBY #z{,, K& #PERTx-Rx & .

SPIftF
EATHUT 3 0 AT 3 b v SPI/QSPI™/MICROWIRE/DSP
0. CSEAR AV 1780 in#k 2 DIN 2 i 8 DOUT.
CSHEAMKE, ST (SCLK) LTt LsE L

R E LR . 160 B ABITHM AT 4G,
SERT/R IS S ETHOEE  CSASPFEYE. £ F A5, FEHCSE N

ENABLE- 163 ENABLE-S %7 S8 O E3 s s 4 (b9 Tx R "B, JFEAMREF8Ons. SCLKAERAUIE 4 = IR R,
B ph S TR A (B3 03B 4R (E) #), iEimagsplar  TEMDERRT, WATEURRF. O 3R i A
4 (B3 WIBEE) £5H. MAX19705 8NV B Hohass  FAIRT.
Tx-Rx #x. 7EANEREE RIS N, FIHT/REA (5I127)

QSPIAZMotorola, Inc. BRI #5 -«

- » -~ e >

16-BIT OR 8-BIT WRITE !
INTO SPI DURING
AUX-ADC CONVERSION

16-BIT OR 8-BIT WRITE INTO SPI (DIN) 10-BIT READ OUT OF AUX-ADC (DOUT) WITH

+ SIMULTANEOUS 16-BIT WRITE INTO SPI (DIN)

/7

fconv Lo L
< ™ tDcs tCHz

\J\_/\f\MﬂL

MSB LSB
D10 (16- BIT LSB BlT D10 BIT D1
D”B'T >< ><XX>< MSB>< o ><} MB'E&” D'N>< oy >< BWM
AUX-ADC
DOUT
BHSBU>L
(HELD)/} BT Apo

ISBUSY O\ 3 MSB LSB
\ P BITDY ) BITDO
\__AUX-ADC__/\i (DOUT)/ \(DOUT)

} : CLEARED

3 DATA READY

SCLK

DIN D11 1&BI
D3 8 BIT)

DOUT = TRI-STATED WHEN

DouT
AUX-ADC IS IDLE

. DOUT = ACTIVE WHEN —H{

BIT ADO IS SET

Bj6. 1Tt A
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B hERF
E TR E 7. twage BB H W, 25 R g fE LR
o, A Rxal T i me BRI ] . tpnapLE A2 Rx ORI Tx
L Z AR B B RS BT 1] . twa ke P tENABLE 23 02 Rx
ADCIAF45 & SINAD #5 4% 1dB LA PY 19 £ 520 [A] T Tx DAC
X E 104~ LSBR Z 0 Fl N BB 1] . twage Ml tenaBLEAETE 16
L8 ATHE 4 B CS BT 97 BIMAX19705 J5 (i it SPI#%
) B T/RZBHEBRA (APEBTx-Rx &4 FiEfFME. &
FASTHECT, Tx A1 Rx A [A] U] 46 1 19 2 A5 1] R 0.5ps

RERPHHA (CLK)

Rx ADCHITx DACIEZCLK#i A . CLK#i AR #20H OVpp
WEM 1.8VEVpp CMOSE . BT 8409 40 %

He LT AR B TR T R A A A, R AR
B3 ETHHT BRI EAR (< 2ns) RYRH.  f T AERE
&5 ETHERAE, ZORZ ETHT RS BT AT REAR . (AT
B A I b ) sh AR 2 BRI W Rx ADCHYSNRAE R, IR
AR

SNR =20 x log ;
2><Tt><f|N><tAJ

Hep, fNREEBIEASIR, (a2 apE st .

B BRSO T ROCRAE N AR R B . ] R A B AR b
Bl A5 i, 5 H e B A B E 5 & i 4.
MAX19705 i &b AT TR 8 OVpp / 2, A= H50%
+15%.

CS 1 :
| |
sk | '|

XXX

16-BIT SERIAL DATA INPUT

ADC DIGITAL OUTPUT.
SINAD SETTLES WITHIN 1dB

—

o | XK

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

i DAC ANALOG OUTPUT
ID/QD : B .OUTPUT SETTLES TO 10 LSB ERROR

'@——— twakg, s, sT_ TO Tx MODE OR tenaBLE, TX

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

_>I
. :
TR
Rx - >Tx .
—
R
Tx->Rx

tenaBLE, Rx EXTERNAL T/R CONTROL

S

7. BABHR7

26
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101,

12 {73 Bh#=#IDAC

MAX19705 f3 & = #& 124 B DAC (DAC1. DAC2. DAC3),

LI E] Ry Tps, T4 60T A B 45 R 28 (VGA). B3
#afs I (AGC) FIE shfii F 4546 (AFC). HHBIDACH:
BRIV E256V. EHSFEF, VGAFIAGC HiH (DAC2
FIDAC3) #% . AFC DAC (DAC1) FHL A R 1.1V.
HBIDACTH |y SPLE 2 =i, (A7ESHDNAEX T, i
BIDACTE &<, it EENE. 7ESTBY MIDLE #
T, HiBIDACHER: b — ks . M SHDN Mt FE i,
HHIDACHKE I — Ik st 3.

RZAT 2025 FE i B DAC i i R gk, DAARAR i 5 19 s S i
(AR E . AR KRR SpF (& BHEERI5] 2k
HLZY), BHAE MK F200kQ. ISR 28 77 4% K T SpF,
MIFETER S F S — AN IOKQFLFH . =R B¢ FRL B A B T 3R
KK IR A (< 15pF), (04K g i

1017, 333kspsi#BIADC

MAX19705 % i T 333ksps. 1005 BIADC , #4 4:1 51 A
2 E M. FEHDADCE R ZF AR, ¥ ADO &M ¥

=11, #HBEIADCE:#

7.5Msps. EBIREIIFEE B

JAsh— U BI ADC e . #4EAUG , ADONLH ShiF % .
e (B4 ADO B B E R (B2 W 11). ADI
BB ADC I N FBIEHE (S L3 12). AD2H1 AD3 i
ERBIADCHH AT (3 W.313). AD4. ADSHIAD6
RPERE K — ST IR e ar & J5 BUE I I A 8. Bl G B
SEABC I, B AR (B E14). EHK
EHADT. ADSHIADIfL (& W3R 15), A%t RGert h o4,
R 4. K ADION & & (B W 16), AIEDOUT
o s 4 M ADC 1 i 1 B
HWBIADCH A 4: 15 A\ 2365 4, ARSI DU H 5 A U5 .
i AR AD3FIAD2 (B W% 13) 8. M2 E M
#rf A (ADC1FIADC2) 7T DL B SMER(E S U8, #lhn:
MAX2208 5t 451 oy 2 46 il 28 5, MAX 661316, 5 & g%, 5 4h
WA 2 2 R AN EER S| Vpp MOVpp, T Wl
HLYRHLE . PNV pp A OV pp 7 42838 1ot 58 5 Y HaL BH 43 [ 2%
SEBL, 7EHE Vpp / 2HI0Vpp / 21 E 25 R . HBIADCH)
FEL HE 2 9 T K PR 8 2,048 V A Bt 5 #E 5/ Vpp (2B WL 12)
WP ALV REMELERE, REUE LR T 2.048V I R LT
L 2 R E P . i AR ER S S BB M Vpp

=13, i@BIADCHI NIE

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

MAXIMN
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o PR 12N A (LI 4 P T AR EE . 10437
R — LT E LB, B)m LA B TR R 17
i th AFAEAS) SO — U CRIFAT R P30 8AE) . B
P YR B 12T (U S S8R RN EOR
T 1}, FHntehh 2408 A (CLK) 4. SPIn[ 4%
FEAM 4 X RGEMT B HE 4738 24 4045 (B B 7 AD7. AD8HI
AD9; £ 03 15), I Jf B ADCAR (it et 4. B ADC
F 55 A s 46 38 A 333ksps . i K Ik B 4 451 2% kg AMIHZ
(333ksps x 125, MRIEEE ML MAX19705 9 R 48 CLK
B (B WLF15), BEBEIE Y 0 534 b (8 5 48 i s 05 3/
F4MHz. % By ADC i) e 5 4 it fa] nl it R =8 teony
= (12 x Npayg x Nppy) / forxs HA, Nayg S 58I F
B (2% 14). Npry HCLKAM i (2 W% 15),
foLx N ARG CLKAR % .

DOUTH# F 4k T =580 KB ADC /a3l # A (ADO)
B, DOUTHBIFE HEHT, T8RHBIADCH:. ik
JABTE N (BAEBCFTEN) T, FEER EOA fH A AA
HDOUTZE MK HLF-, f5nfh Bl Citss, nTshs|
DOUT . 4 ADIOE 7 (AD10 = 1) I, HiBIADC#EA
Bl A, 24 CSE K A 0 £ DOUT i A R4 -
W ADCEHEF HDOUT (MSBFERT), 7£H 7 4h (SCLK)
BN EE. CSERN, DOUT#H A=, 4
ADI0 % (AD10 = 0) B, RAEEHE M DOUT K ELUH B ADC
i (203 16).

A% DIN#H 7 E#4E, SDOUTIRAT . MDIN GG A
FI16 007844 e EBC & . B 1k K DOUT 13504k it 3
BN FRATAE B, AR DINAL T & B R A5 . Al i) Mk
1IB A2, WRHARGERIEIL, FFRLNEBFFREA

ZR B

28

*14. HEIADCEIETE

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 = Lk

#15. HBIADCHT$ (CLK) 47 55izS

AD9 | AD8 | AD7 AUX-ADC CONVERSION CLOCK

CLK Divided by 1 (Default)

CLK Divided by 2

CLK Divided by 4

CLK Divided by 8

CLK Divided by 16

CLK Divided by 32

CLK Divided by 64

a|a|ala|lo|lo|lo|o
a|a|lo|lo|a|a|lolo
~|lo|a|o|=|o|=|o

CLK Divided by 128

% 16. #HBIADC #5445

AD10 SELECTION

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

’ Aux-ADC Enters Data Output Mode Where

Data is Available on DOUT

MAXIMN
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xR17. EHEEX

VREFIN

REFERENCE MODE

> 0.8V x Vpp with a 0.33uF 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 0.1uF capacitor.

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 0.33uF capacitor. Bypass

HiERE

MAX19705 PN 50 25 16 1,024V 5 B 5 o ] 75 2 B I 3 Rl
IR 0 B P R 485 5 . REFIN i A S 0 90 b B o B =X
i REFIN (Vggpn) HHE 38 B R AR (R 17).

TENEBEMER R T, #REFINE# S Vpp. VRgrie:H &6
AR 0512V £4% LR E. COM. REFPHIREFN 43 5
B Veom = Vop / 2« VRerp = Vpp /2 + VRgr/ 2.
VREFN = VDD/ 2 - VREF/ 2. %%U%FHOB}AFEE%?%E%
REFP. REFNFICOM. 2 f0.1pF B %52 # REFIN £ GND.
X R SMEREEE R, 7E REFIN %45 1.024V £10%
HLHE. BBAF, COM. REFPFIREEN A{KBHEIH, Veom =
Vpp / 2+ Vrerp = Vpp / 2 + VRerN / 4+ VRERn = Vpp / 2 -
VREFIN /4. ﬁ%ﬂ%ﬂﬁOSSpFE&?&%%REFP\ REFN*H
COM. R0.IpFHZ 558 REFINZ GND. Ib#E T, Tx
DAC i & F i 5 /M EBEEHE B E . B, W4 VRepin

B 10% (R fE), Tx DACH B AL WAHNM IS K 10%,
A F]£440mV.

e S

RIFFEEEFACHES

RE A [h 4% (KI8) o8 (s 5 R 20 F SR B4R At 7 —Fb
L Mg 58, IR AR ADCHERE . 5728 R4 bl
Sk 2 COM, i AR M — Vpp / 289 DCHL- (i & .
AT DARE 1138 e, O BT UK 3 Pl B ) 0K, ] fi
AT A A . @, MAX197054: 224 i AT AR 1R b
B 5 5 4 B9 SEDRFI THD HERE , 45 B2 mi A5t A 19 155
. ZaEAT, mHTMARS AP, JAN. QAP. QAN)

MAXIMN

25Q

% IAP

0.1uF 22pF

ViN —
g e * coM
‘ ‘EO%MFL omFL
AvAvAY, IAN
25Q 22pF

hd
MAXIMN
; MAX19705

H

QAP
0.1uF

QAN

8. Rx ADCRFHEFH 2 [E e # A 09 43 22 22 M A HK 5

XFR, BUCER o BRAE, 5 RmB AL, fHRx
ADCHi A R 75 B (5 54208 00 —2F . B9 2K MAX19705
Tx DACZE 73R U1 H 90 g B il 114 1 RIS JTs e FEL G
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101,

IDP Vour
MNAXI ‘ ‘
MAX19705
IDN

QDP :? VOUT

B9, Tx DACHE-FHf AL [E e A 19 2271 2 B3t g 11 4 5

REFP

VIN <]

IAP

Com

IAN

MAXIM
MAX19705

REFP

QAP

QAN

& 10. Rx ADC H3#HK 5

30

7.5Msps. EBIEINFEHE BT

RIFIZEHAHZEE
FETCEAE AR A A R AR I LT, AT ROk s Bk
X Zh MAX19705 Rx ADC. Rx ADC % J35 8k #2 R
B B ACKE & 122 4> DCHE A 43 Bl & 10 A& 11 Fr 7
MAX4454 FIMAX4354 S i KAy B R, 5oty . IR
AR BRI, RRSRRFMmAGSWTEE. F11EBH
TR 2% HL BB AT DU Tx DACZ Bl g 0, ok
AR . BT AENILBRE, Tx DACES
B AR BE AT B i 2 . Tx DACHEE LA H %3+ AT
X Bk A BT > TOKQI 25 734 A S . QSR 75 B B b Y
AR AOR# R At 2Er 2 ik, AFEERFAAE
214 4y A AR E P S R (9 K % -

TDD#=(

MAX19705 %%t TDD B H#EAT AL . 24 e FAST #E=CHT
MAX19705#3E T/RGIMI, RIEE0.5ps (HLELE) PYSCEl Tx
M Rx X . Rx ADCHITx DACH . TYE, Rx ADC
1 Tx DACKUF B IL 100 1T 4k . FIH3 LR ATH2
F 8N T/R 51 I B Rx B 20 (i ERx ADC) 5 Tx #
(f#i 5 Tx DAC). Rx#sF, Tx DACRZL#iZE F; Txid
T, Rx ADCELZ N =2, DUH BT A 75 B 1 28 H b
5, FERE A &b, TDDEA N, forx = 7.5MHz
i, MAX19705 34 4 28.2mW .

TDD iz fF
P 122 L0 (1 TDD S I FEL s . MAX19705 R B 425 56 45 iy i
4, HTDD M ML TER N “REEHE” MiimffR & .
MAX19705 R ¥r 5t i it A gt 7 2006 & T R4
R
o PRE bl
o EMERE. IKTHAERLRITIAE
o ARXURE, s B0 Y T A O T R
e REFERAESMIK
e JLTNREfEH
o RTFLEHIH =R 8
o B ITEAT RLR H65nm 2 90nm CMOS T2
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101, 7.5Msps. BIEIHFELEH

—t Ly

Bl Yty

Riso
2Q
'—/\/\/\/T IAN
Cin
I 5pF MAXI
= MAX19705
COM
Riso
20
A
Cin
ISpF
M M
R10 R11
6002 6000
[11. Rx ADC DCHi& 255K 5h
10-BIT ADC
Rl —
7DD RADIO Rx 7R
ENCODE
Rx-Q —
_2< i; D9
TRANSCEIVER 10-BIT DAC Do
Tl — B
Tx CLK
e SOURCE DIGITAL
e |
L
SCLK
12-BIT DAC SYSTEM
s CONTROL DIN
CLK DIST IS
SPIREG —
DAC2 SHDN
T0X0 @ MAXIM o REFIN
MAX19705 Loty REFP
VII]D UVIDD BUFFER REFN
¢ o COM
BATTERY VOLTAGE MONITOR . |
TEMPERATURE MEASURE ° ADC | DoUT
ATMUX 4017, 333Ksps

[ 12. TDD Jo 26 7 J i #%

MAXIMN
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Bt ZiE5mig
MAX19705 75 % i 1 FLFE AR AT 2R BE AR, FRLEE AR AT £k AT LS
ZEMAXI19705 PG AR BUHE S0k, TR S5 A W R m] fig 5
%%, S5 EERERAE 2, MiZiEH
F MG EE LN AT AR HE . O I p PR R A5 2.0pFH
ZHE, K Vpps#kEIGND. 0. 1pFR g A5 2.2pF
HLAFFEC, #OVpp35 K EOGND. 434 FH0.33pF i %
A ¥ REFP. REFN5COM 253 %|GND. JH0.1pFH 2 ¥
REFIN 3 # | GND.

FLAG 0 S (4 b T 5 R T Y 22 2 A AT 4R AR M
FoREE. Bt (GND) 555 (OGND) 2R Hl 7
SO, S A R R 0 W B E AR N .
MAX19705 35 1 A9 #E 88 17 % 2 GND -1 . 194> Hb 1 T 2R 5
AHGE (0 A A K 1 B L R S s B st .\ DL
eI 4 IS T 2 [8) A9 B — s e o e
Al —MEBR AR (1Q25Q). MEERIERE P
SPTET, AT DB I T B T . A0SR T
S AMER KR RE ()G S:4 22 vh &5 5 DSP
P T4 R e, JUI AT DU A S | A R —
T

1o AR 5 A I B R B B . AR B
A G125 oA Y 09 A8 4 2% B =g 1, DAk /)N 388 1 (R AR AR
WA S5 &R REHE, FFREG 0% A

HNESHENX

ADCE5DACHIEFESHENX

AL (INL)

TR ARt SR R A S H AR 2 . XA HL&A

DL BRI, on] DU B 2 18 45 48 3518 22 )5 1%

AT A 0 R 0 . 2 S e A 2 2 M SR
AR H L&A (DACKE 133).

#rJEL M (DNL)
WAL R LA KT ES I LSBHEAM 2 2, N
1 LSBHYDNLiRZFIEAR ST A58 (ADC), FHrlifffiE
HipR % (ADCHDAC) 1Y HJEYE (DACKI13b).

ADC % iR E
AT, kA I ER S E05SANLSBAL, &
PRI 22 I AR 2 i B AR S S B AR B AR S ) () 22 (E .

DAC % ifiRZ=
RREZE (K 13a) MRS SLRRE S ZE. KiE
FUR B A R s I R . %R 2 X A S
[ETiop-A Py R T R AR BB UK ¢ NI I 1 RN =

7 ~°
T o’
6 R
0'0
= ":C'
= R4
= o
s 4 Ry
.
3 ,0'7—1' AT STEP
g 3 ,o,‘j[m (05L5B)
S oo
<< .,'
=N ‘.

1 ',J AT STEP
5 —F 001 (0251L58)

)

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

T 'Y
5 1LSB

3 P2 S A

s, DIFFERENTIAL LINEARITY

S ERROR (-0.25 LSB)

[ -

3 3

(&s)

S f LSB

= ’ =

=z ? X ,
o DIFFERETIAL -~ -

LINEARITY ERROR (+0.25 LSB)

0 D]
000 001 010 011 100 101
DIGITAL INPUT CODE —
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ADC 1 #5IRZE
HAEN T, ADCIEMERZHHAERTHERLSA
LSBAL. 345152 22 & 75 TH bR R U815 22 Ja M A Bk A2 o 55 78
RER AR 5 2 R P 254

ADCHIFESHENK

ALEEE Z

1445 TILERESD (ta)) MBI, &I fL IR 1T i 3 ) 2%
FEME AL .

RS0

FLERIERS (tap) JEH5 RAERS Sh b THHT 5 SCBR RAE B8] A I
(@2 (K 14).

1EREEE (SNR)

MNEFRFEPE @R ENE, e ESNREKEZHE

TR A (RMS {H) 5@ IRZERMS (BAiRE) 21,

FEBEN ADCRHER (NAL) B :

SNR (F: KfH) = 6.02dB x N + 1.76dB (¥ifii: dB)
PR b, BR T R INEA LT M A e I
WEME RS . IR B4 . SNRR A5 5 RMS 55 RMS 2
FEit5 . MaA RMS GG ER R, . AT LU iU 5 DC 2 R
G A 2 25 BT R AR 1 AT AT

CLKk —— —
ANALOG

INPUT \/\

tap
—lll— ty,
SAMPLED o

DATA (TH) \/\)7_\/\

TRACK HOLD

H TRACK

& 14. T/HFLIZAEm

MAXIMN

55 5IgE + XHE (SINAD)
SINAD % A5 5 RMS 5 M RMS Z Fit 5. M RMS
5 B B i 55 DC 2R 18 DA &b 2 28 R A5 3 1) i A 4903 B 077

B {i# (ENOB)
ENOBHLSE T 7238 & i ASIR 5 RFESIR T ADCH sh 75
fE. FAHAYADCIRZNEFREAIRZE . HEEEZHA
HIERENOBH Fi+5:
ENOB = (SINAD - 1.76) / 6.02

S K %HE (THD)
THD 3 % J2 5 A5 5 87 S U I RMS 2 F15 B3 2 L,
AU TR FER:

JOVZ +V2 42 +V2 +\2)
v

THD = 20 x log

Hep, VINEERIEE, V- Vel 2K E 60K I IR E .

ZXEKKE (HD3)
HD3 52 A 3 U183 70 B8 19 RMS {H 5 it A {5 5 297 19
FOAA

T FE575EE (SFDR)
SFDR f&4:i (55 Bisr i KAH) RMSHE 5 A 645 DC K4
55 A8 U RO RMSAE 2 e, A4 DL Bfiz

X% HE (IMD)
) FE) PO R A5 5 e A, IMD 2RI T B4 A Th
LA REE, TRSENR ) £ H). 2 x ).
QxfH). Qxfi+hH). Qxb=1f). FEREAGSHF
} -7dBFS.

3317 (IM3)
24 £ FIE W B 15 5 A g A BsE, IM3 AR AT 3 — %
MAGSMREIEFMT=ZNXHETBNNE. =
TWAEN Qxfix ). Qxf=f). BEMAGSH
F-4-7dBFS.
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REIRAIFIEE
R R AT EE RE SR LR AR A 59 I 7 A2 1Y) 2R 18 5 0 4R
RENMIEE .

MEEFEE
H-20dBFS iy B4l A f5 532 AADC. If BAG SHEF AL
PR&IADCYERE R A PF T, B i AW 19 T 2 0 e it
SRR 2T RE, T B 3AB IS T R AR PR DA /M S B
ER, T/HMRE R/ NMESMmAR R R E.

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

DACEHZESHENX
SIERAE
THD 52 7% 2 Wrei 450 % A 18 9 RMS 22 15 2R3 1 o (-
\/(Vze +V2 4+ VD) ]

THD = 20x|og[ v
,

Hoh, VIR, Vo RV, RN 20 Fn
UG

ERBAEE
TEAHEH AT (SEDR) LU (155 MK ) RMS
5 G DO ) 7% A 05K 55— RMS (8 2 L

s 1=
HEHIER
PART DESCRIPTION SAMPLING RATE
(Msps)
Dual 10-Bit Rx ADC, Dual 10-Bit Tx DAC, Integrated TD-SCDMA
MAX19700 Filters, Three 12-Bit Auxiliary DACs 79
Dual 10-Bit Rx ADC, Dual 10-Bit Tx DAC, Integrated TD-SCDMA
MAX19708 Filters, Three 12-Bit Auxiliary DACs, 10-Bit Auxiliary ADC with 4:1 11
Input Mux
Dual 10-Bit Rx ADC, Dual 10-Bit Tx DAC, Three 12-Bit Auxiliary
i + ' '
MAX19705/MAX19706"/MAX19707 DAGs, 10-Bit Auxiliary ADC with 4:1 Input Mux 7.5/22/45
TR 0 LRI DIEIRZE ) Ty
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ab
THEEHEE
Vpp =+2.7V T0 +3.3V OVpp =+1.8V T0 +3.3V
IAP >
10-BIT
{ ADC /MAXIVI
IAN > | MAX19705 <¢— SHDN
_ l«— TR
QAP > 0BT ‘ Y
ADGC
QAN - HALF- D0-D9
[ DUPLEX
IDP < BUs
< 10-BIT
o DAC
I
app < 10-BIT
DAC
QDN SYSTEM CLK
CLOCK
PROGRAMMABLE
SERIAL |
OFFSET/CM NTERFACE [ gICNLK
- AND SYSTEM [ %
- < CONTROL |
DAC1 DAC
12-BIT
DAG2 DAC | 1.024V SEEFFF',N
REFERENCE
BUFFER REFN
COM
12-BIT
DAC3 DAC [
Vpp  0Vpp
e o
ADC2 > X ADC
GND OGND
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FL AL =
2 Z'K_{Fhé

AR B FORME (1) S B T REA R Bl RS, nRR fil i 384N B, 75 & 10 www.maxim-ic.com.cn/packages. )

%)
o
2X I}
SBHEE . pd
DETAIL A (NE-1) X E L
E2 N\ —~ C
2X / N\ )
AJ0a5[c[A I/ A 2
|'_|\uuuu1|1uuuun | N
A S I S N K 3
| I i
(| AAAATH [TE =T P
=] O
= [ m—
=] O
D — + - {a] (ND-)X F]-=— t+ + -+ —= ¢ D2
S =
] = )
= =
\ 4?—\‘ ! - ' |
- /= ) 2 T
\
| dannndnnnn ’
/« 12 3 _IL = | 32|
|—e22 —| [FRI0GCTATE]
PIN # 1 1D. N P ¢ PIN # 1 1D,
DETAIL B K E2 0.35x45° A
A BOTTOM VIEW
G ¢
L (R IS OPTIONAL)
]
L1_1l DETAIL A E ; T il ! I E
il »
APPLICABLE TO .4mm PITCH PKG. ONLY :\szm AL TP D =
EVEN TERMINAL oD TERMINAL
//|o.10[c
I.TJ#:I—lII—l:I—I:I—III—I:I—III—I:I—I:I—III—D J
—I—‘— EREWAN
>,
= T T 7 DRALLAS /MIAXI/VI
SEATING TME PACKAGE OUTLINE
FLANE SIDE _VIEW 32, 44, 48, 56L THIN QFN, 7x7x0.8mm
APPROVAL DOCUMENT CONTROL NO. REV. 1
-DRAWING NOT TO SCALE- 21-0144 E A
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#EREE (&)
AR B FORME (1) S B TR AR Bl RS , 7R fil i 334N 2., 15 1) www.maxim-ic.com.cn/packages. )

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
CUSTOM PKC. PKG DEPOPULATEI D2 E2 EDES | o
i ’ 40220 | BONDS
(rea77-1) CODES  |LEADS wiN. | Now. | wax. | win. [ nom. [ max. | rev. e [atowen
PKE 32 74 4L 747 48L 7x7 48L 747 S6L 7x7 Tz |- 4551470 285 205 470145 | - | ves
svuaoL | Min. T now. Jaax. | mn. Tow T wax. [ wn. Tvow. Twax. | un. Tvow T | wn Tvom Juax | [r3z77-3 1= 455|470 | 485 | 455 470|485 | - ™
A | 07| 075|080 [0.70 [0.75 | 0.80 |0.70 | 075 |0.80 | 0.70 |0.75 |0.80 |a.70 |075 (080 | [taarr-2 |- 455|470 | 4.85 | 4.55| 4.70] 4.85 |wkkp-1] YES
Al 0 [002]005) 0 [002{005)| 0 [002]005]| 0 [002 D05 @ - loos | |T4477-3 |- 455 [4.70 [ 4.80 | 4.55 | 4.70] 4.85 |WKKD-1| YES
A2 0.20 REF. 0.20 REF. 020 REF. 0.20 REF. 0.20 REF. THE77-19[13,24,3748 | 4201 430 | 4.40 | 4.20) 430/ 440 ) - No
b |025]0.50 | 0.5 [0.20 [ 0.25 | 0.30 |0.20 | 0.25 [0.30 [0.20 [0.25 |0.50 | 015 |0.20 (020 [ 48773 |- 49515.10]85.2514.95] 5101525 | - Ye&s
D |690]7.00[710]690]7.00]7.10]680 [7.00[7.10 680 [7.00 [7.10 |60 [7.00 [7.10] [T4877-4 |- 545(5.60563 545/ 5601563| - | YES
E_ 690700710690 |7.00[7.10 [690 | 7.00 |7.10 | 650 [7.00 | 7.10 | 690 |7.00 | 7.10 | [T4877=5 |- 24012501260 |2.40) 2501260 | - No
a 0.65 BSC. 0.50 BSC. 0.50 BSC. 0.50 BSC. 0.40 BSC. Iz;;'; - 545|560 5.63 | 545[ 5601563 - | NO
Tzl -1 - Toml =T —Tom| = 1 - Toml - | = Toz loss | oms -7 |- 495[5.10]5.25 [495] 5.10[525 [ - | Yes
15677-1 |- 520530540 520| 53540 - | ves
L | 045|055 0.65 | 045 | 0.55 | 065 | 030 | 0.40 | 0.50 [ 0.45 | 055 [ 0.65 | 0.40 | 050 | 060
u | -[-1-[-1-1-1-1-1-1-1-1-1o3a]o40]os0
N 32 “ 8 44 56 *% NQTE: T4877—1 IS A CUSTOM 48L PKG. WITH 4 LEADS DEPOPULATED.
TOTAL NUMBER OF LEADS ARE 44.
ND a 1 12 10 1
NE 8 1 12 12 1
NOTES:
1. DINENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—1984,
2. ALL DIMENSIONS ARE IN MILLMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.
/A THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERNG CONVENTION SHALL CONFORM TO JESD 95—1
SPP—012. DETALS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EMHER A MOLD OR MARKED FEATURE.
A\ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN
0.25 mm AND 0.30 mm FROM TERMINAL TI
6. ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
A\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING 30NF/0RM/S T(/) JEDEC M0220 EXCEPT THE EXPOSED PAD DIMENSIONS OF
T4877-1/-3/-4/-5/—6 & T5677-1. ALLAS -
10. WARPAGE SHALL NOT EXCEED 0.10 mm. Elbgmwm /VI/J‘I/VI
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY e
PACKAGE OUTLINE
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY 32, 44, 48, 56L THIN QFN, 7x7x0.8mm
APPROVAL 'DOCUMENT CONTROL NO. [ -
-DRAWING NOT TO SCALE- 21-0144 E
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