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ABSOLUTE MAXIMUM RATINGS

VDD to GND, OVDD to OGND .........ccocoeiiiie, -0.3Vto +3.6V
GND 10 OGND .....oooiiiiiiiiii -0.3Vto +0.3V
IAP, IAN, QAP, QAN, IDP, IDN, QDP,

QDN, DAC1, DAC2, DAC3to GND.........c..coc.e.. -0.3Vto VDD
ADC1, ADC2t0 GND......oooviiiiiiiie, -0.3Vto (VDD + 0.3V)
REFP, REFN, REFIN, COM to GND ....... ....-0.3V to (VDD + 0.3V)
D0-D9, DOUT, T/R, SHDN, SCLK, DIN, CS,

CLKto OGND ... -0.3V to (OVpDD + 0.3V)

Continuous Power Dissipation (TA = +70°C)

48-Pin Thin QFN (derate 27.8mW/°C above +70°C) .....2.22W
Thermal ResisStance OJA ......ovvvvvviieeeeiiieiiiiiee 36°C/W
Operating Temperature Range ...........c.cccccoeeenen. -40°C to +85°C
Junction Temperature...................
Storage Temperature Range
Lead Temperature (soldering, 10S) .........ccocovvivviiiiiennn. +300°C

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 =

Ccom = 0.33uF, unless otherwise noted. C|_ < 5pF on all aux-DAC outputs. Typical values are at T = +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

OVpb

1.8

VbD

\Y

VbD Supply Current

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

fcLk = 7.56MHz, fout = 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):

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

9.6

125

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 Ta = +25°C.) (Note 1)

—t LIy

Bl Yy

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Standby mode: CLK = 0 or OVpp;
aux-DACs ON and at midscale, 29 3.5
aux-ADC ON mA
VbD Supply Current
Idle mode: fcLk = 7.5MHz; aux-DACs ON 47 6
and at midscale, aux-ADC ON '
Shutdown mode: CLK = 0 or OVpp 0.6 PA
Ext1-Rx, Ext2-Rx, Ext3-Rx, Ext4-Rx,
SPI11-Rx, SPI3-Rx states; receive ADC
operating mode (Rx): fcLk = 7.5MHz, 14 A
fiIN = 1.875MHz on both channels; '
aux-DACs ON and at midscale,
aux-ADC ON
Ext1-Tx, Ext2-Tx, Ext3-Tx, Ext4-Tx,
SPI2-Tx, SPI14-Tx states; transmit DAC
OVbD Supply Current operating mode (Tx): foLk = 7.5MHz, fouT 69
= 620kHz on both channels; aux-DACs
ON and at midscale, aux-ADC ON
A
Standby mode: CLK = 0 or OVpp; aux- 1 H
DACs ON and at midscale, aux-ADC ON
Idle mode: fcLk = 7.5MHz; 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
MK/ 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 = 0.33uF, unless otherwise noted. C| < 5pF on all aux-DAC outputs. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | symsoL | CONDITIONS MIN TYP MAX | UNITS
Rx ADC ANALOG INPUT
Input Differential Range VIiD Differential or single-ended inputs +0.512 \
:qnput Common-Mode Voltage Ve VoD / 2 v
ange
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
fiIN = 83.6MHz, focLk = 7.5MHz 551
. ) ) ) fiN = 1.875MHz, fc Lk = 7.5MHz 53.6 55
Signal-to-Noise and Distortion SINAD dB
fiIN = 3.56MHz, fcLk = 7.5MHz 55
) ) fiN = 1.875MHz, fc Lk = 7.5MHz 64 73.4
Spurious-Free Dynamic Range SFDR dBc
fiIN = 3.56MHz, fcLk = 7.5MHz 74
. o ) fiIN = 1.875MHz, fcLk = 7.5MHz -84.5
Third-Harmonic Distortion HD3 dBc
fiIN = 3.5MHz, 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 1ty — 1.0MHz, -7dBFS 781 dBe
o ) fiN = 1.875MHz, fcLk = 7.5MHz -71.9 -62.5
Total Harmonic Distortion THD dB
fiIN = 3.56MHz, fcLk = 7.5MHz -72
Aperture Delay 35 ns
Overdrive Recovery Time 1.5x full-scale input 2 ns
Rx ADC INTERCHANNEL CHARACTERISTICS
S finxy = 1.875MHz at -0.5dBFS, finxy = TMHz )
Crosstalk Rejection at -0.5dBFS (Note 5) 91.5 dB
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
4 MAXIM
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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 =
Ccom = 0.33pF, unless otherwise noted. CL < 5pF on all aux-DAC outputs. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | symsoL | CONDITIONS | miN TYyP  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) 7.5 MHz
In-Band Noise Density ND fouTt = 620kHz, fcLk = 7.5MHz -127 dBc/Hz
;Ts"tg;%ge' Intermodulation IM3 |1 = 620kHz, f2 = 640kHz 78 dBe
Glitch Impulse 10 pVes
Spurious-Free Dynamic Range to SFDR  |fcLk = 7.5MHz, fouT = 620kHz 59 772 dBc
Nyquist
Liﬁ'}gf'momc Distortion to THD | fouk = 7.5MHz, fouT = 620kHz 761 595 | 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, fouTtx,y = 620kHz 90 dB
gigllj\ilésmatch Between DAC Measured at DC -04 +0.03 +0.4 dB
(F;f;e:;itghsmatch Between DAC fouTt = 620kHz, fcLk = 7.5MHz +0.08 Degrees
Differential Output Impedance 800 Q
Tx DAC ANALOG OUTPUT
Full-Scale Output Voltage VFs +400 mV
Bits CM1 = 0, CMO = 0 (default) 1.30 1.35 1.48
Bits CM1 =0, CMO = 1 1.2
Output Common-Mode Voltage Vcom - Vv
Bits CM1 =1, CMO =0 1.05
Bits CM1 = 1, CMO = 1 0.9

MAXIMN 5
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 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 Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
Rx ADC-Tx DAC INTERCHANNEL CHARACTERISTICS
Receive Transmit Isolation ?ODU?C?T gzgﬁa; fESZSZM;;M?_'AZC four = 90 dB
AUXILIARY ADC (ADC1, ADC2)
Resolution N 10 Bits
AD1 = 0O (default) 2.048
Full-Scale Reference VREF \
AD1 =1 VDD
0to
Analog Input Range VRer \
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 uA
AUXILIARY DACs (DAC1, DAC2, DAC3)
Resolution N (Note 2) 12 Bits
Integral Nonlinearity INL +1.25 LSB
Differential Nonlinearity DNL fggg?ﬁgﬁ:gonom'c overcodes 10010 | 45,065 +12 | LSB
Gain Error GE RL > 200kQ +0.7 %FS
Zero-Code Error ZE +0.6 %FS
Output-Voltage Low VoL RL > 200kQ 0.1 i
Output-Voltage High VoH RL > 200kQ 2.56 \
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 0 to FS transition 24 nVes
Rx ADC-Tx DAC TIMING CHARACTERISTICS
S;P;Rme to Channel-I Output Data ol Figure 3 (Note 2) 50 6.7 85 ns
gggi‘z:if Channel-Q Output boq | Figure 3 (Note 2) 70 89 113 ns
IT-iIZr)nAeC DATA to CLK Fall Setup oS Figure 5 (Note 2) 10 ns

6 MAXI N
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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 Ta = +25°C.) (Note 1)

—t LIy

Bl Yy

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Q—DAC DATA to CLK Rise Setup 1DsQ 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 1DHQ 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 tcsp Bit ADO set 200 ns
TS High to DOUT Low (Aux-ADC Bit ADO set, no averaging (see Table 14),
Conversion Time) tCONV fcLk = 7.5MHz, 3.2 ys
version i 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 14.5 ns
CS High to DOUT High Impedance tcHz Bit ADO, AD10 set 200 ns
MODE-RECOVERY TIMING CHARACTERISTICS (Figure 7)
From shutdown to Rx mode, ADC settles 84.9
to within 1dB SINAD '
Shutdown Wake-Up Time tWAKE.SD us
From shutdown to Tx mode, DAC settles to 6.4
within 10 LSB error ’
From idle to Rx mode with CLK present 109
during idle, ADC settles to within 1dB SINAD '
Idle Wake-Up Time (With CLK) tWAKE,STO us
From idle to Tx mode with CLK present 6.0
during idle, DAC settles to 10 LSB error ’
From standby to Rx mode, ADC settles to 176
within 1dB SINAD ’
Standby Wake-Up Time tWAKE,ST1 HS
From standby to Tx mode, DAC settles to o5
10 LSB error
MK/ 7
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ELECTRICAL CHARACTERISTICS (continued)

(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 = 0dBFS, differential Rx ADC input, differential Tx DAC output, CReErp = CREFN =
Ccowm = 0.33pF, unless otherwise noted. C|_ < 5pF on all aux-DAC outputs. Typical values are at Ta = +25°C.) (Note 1)

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
SP14-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 us
SPI1-Rx to SPI2-Tx States)
INTERNAL REFERENCE (VREFIN = VDD; VREFP, VREFN, Vcom levels are generated internally)
Positive Reference VREFP - VCOM 0.256 Vv
Negative Reference VREFN - VCoMm -0.256 Vv

Vbp/2 Vpp/2

Common-Mode Output Voltage Vcom - 0.15 Vpp /2 L 015 Y
Maximum REFP/REFN/COM | 5 mA
Source Current SOURCE
Maximum REFP/REFN/COM | 5 mA
Sink Current SINK
Differential Reference Output VREF VREFP - VREEN +0.46 +0.512 +0.55 V
Differential Reference Temperature o
Coefficient REFTC =10 ppm/°C
BUFFERED EXTERNAL REFERENCE (external VRerIN = 1.024V applied; VREFP, VREFN, Vcom levels are generated internally)
Reference Input Voltage VREFIN 1.024 V
Differential Reference Output VDIFF VREFP - VREFN 0.512 \
Common-Mode Output Voltage Vcom Vpp /2 Vv
Maximum REFP/REFN/COM | o mA
Source Current SOURCE
Maximum REFP/REFN/COM | 5 mA
Sink Current SINK
REFIN Input Current -0.7 PA
REFIN Input Resistance 500 kQ

MAXI N
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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 Ta = +25°C.) (Note 1)
PARAMETER | symeoL | CONDITIONS | miNn TYP  maAX | uNITS
DIGITAL INPUTS (CLK, SCLK, DIN, CS, D0-D9, T/R, SHDN)
Input High Threshold VINH 0.7 x OVpD V
Input Low Threshold VINL 0.3xOVpD \
Input Leakage DN gg—;?\lgzcg‘gN%C;Ko\?g\é CS. TR, -1 +1 pA
Input Capacitance DCIN 5 pF
DIGITAL OUTPUTS (D0-D9, DOUT)
Output-Voltage Low VoL ISINK = 200pA 0.2 x OVpD V
Output-Voltage High VOH ISOURCE = 200pA 0.8 x OVpp Vv
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

Note 2:
Note 3:

Note 4:

Note 5:

Note 6:

guaranteed by design and characterization.

Guaranteed by design and characterization.

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 tconv (max) = (12 x 1 x 128) / 1.56MHz = 1024ps.

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.

Crosstalk rejection is measured by applying a high-frequency test tone to one channel and a low-frequency tone to the second
channel. FFTs are performed on each channel. The parameter is specified as the power ratio of the first and second channel
FFT test tone.

Amplitude and phase matching is measured by applying the same signal to each channel, and comparing the two output
signals using a sine-wave fit.

BT ERFIE

(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 = CRerN = Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)

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

AMPLITUDE (dBFS)

Rx ADC CHANNEL-IA

Rx ADC CHANNEL-IA FFT PLOT Rx ADC CHANNEL-QA FFT PLOT TWO-TONE FFT PLOT
foLk = 7.5MHz 3 0 oLk = 7.5MHz E 0 foLk = 7.5MHz E
fi = 1.8063354MHz £ 10 |fqn =1.8063354MHz g 10 i =2.0MHz g
Ap=-0561dB g 20 |Aar=-05338 % o0 |R=21MHz 5
8192-POINT 8192-POINT Al = -7dBFS
DATARECORD —+——————1 & -30 [DATARECORD ~—— & -30 |PERTONE
5 4 5 4 [8192-PONT .
= = ™™ |DATARECORD / fy
S 50 S 50 fy
= =
T 60 2 T 60
52 2l = 4 9.5 3.7-10 =
9 7 106 ) *’87’*'*’6¥
4'4/.8 /l / 1 \T -80 ’/ / I /| l /

: 7TV 7 77 P ALY S
M 122 m BOOONIY 0t il

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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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,
Crerp = CRerN = Ccom = 0.33pF, 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 fork = 7.5MHz 3 % g % g
A0 {f=2.0MH: g 55 £ 55 £
oy |2=21MHz g 51 AN z 54 3 z
Aqa =-7dBFS \\ ‘k
& -30 |PERTONE 53— IA 5 < A
g, |B192-PonT - o N ' . T
= 40 |pATARECORD = 2 SIS g 92 <o~
a p.4 fy = ra S = S=sy
S 50 f = 5 o 51 ~—
= 1 = A2y N
Z 60 3 5 QA D 5 50 QA <
= 70 49 49
-80 |kt SN kb i 48 48
-90 47 47
oo [RLTORT RN YT T T " s
0 05 10 15 20 25 30 35 0 0 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 8 5 60 T 1 T g
5 5 fin = 1.8063354MHz oA :
65 : " z . >—/ g
I " & //
_ -70 < AR - = W
= =y S5 Sy = 4 e IA
[} - o Sie
2 | T = AN 2 -~
=75 > QA 7] \‘~~~ /
7 IA ~
70 30
-80
-85 65 20
0 0 40 60 80 100 0 20 40 60 80 100 21 18 5 12 -9 6 -3 0
ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT AMPLITUDE (dBFS)
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 — : - 80 — s 57 ‘ ‘ .
fi = 1.8063354MHz QA : fi = 1.8063354MHz ‘ /7 5 fi = 1.8063354MHz 5
50 - N/ IA =
/ / . 70 :;’, /’ 55 o
g IA & A LA = f/ }' I
2 0 ~ = 6 7 = s RIS e
2 - 2 prd EA £ X
@ / | — /" /
60 P 53 0A
30
55 52
20 50 51
21 18 5 12 9 6 3 0 21 8 5 12 9 6 3 0 15 25 35 45 55 65 75
ANALOG INPUT AMPLITUDE (dBFS) ANALOG INPUT AMPLITUDE (dBFS) SAMPLING RATE (MHz)
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101, 7.5Msps. BIEIIFEEH

. 1yl

BY Y

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,
Crerp = CRerN = Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)

SINAD (dB)

SINAD (dB)

GAIN ERROR (%FS)

MAXIMN

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

57 ] 2
fiy = 1.8063354MHz 5
56 2
IA £
55 oo
T T T
/ (S I BN
54 |H N
53 QA
52
51
15 25 35 45 55 65 75

SAMPLING RATE (MHz)

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

57 ‘ o
iy = 1.8063354MHz :
56 g
QA
55 o
S /?
/ 7—*-’ .........
54 /
IA
53
52
35 45 55 65
CLOCK DUTY CYCLE (%)
Rx ADC GAIN ERROR
vs. TEMPERATURE
1.0 e
0.9 g
08 g
07
0.6 /,
05
0.4 /r/
03 7
/
0.2 —
0.1
0
4 20 0 20 40 60 8
TEMPERATURE (°C)

SFDR (dBc)

SFDR (dBc)

Rx ADC SPURIOUS-FREE DYNAMIC RANGE
vs. SAMPLING RATE

90 T T z
fi = 1.8063354MHz :
85 z
QA
L Fa % o
/_'-._,_,,../
75 A
IA
70
65
15 25 35 45 55 65 75

SAMPLING RATE (MHz)

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

90 | 3
fiy = 1.8063354MHz s
8 z
IA =
0 = 7\ _-/_>~
75 /". :
0A
70
65
60
35 45 55 65
CLOCK DUTY CYCLE (%)
Tx DAC SPURIOUS-FREE DYNAMIC
RANGE vs. SAMPLING RATE
80 S
fout =fok /10 E
78 g
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

|
fin = 1.8063354MHz

XXMAX19705 toc15

35

45 55
CLOCK DUTY CYCLE (%)

Rx ADC OFFSET ERROR
vs. TEMPERATURE

6

5

/1

il

MAX19705 toc18

/

0 20 40 60
TEMPERATURE (°C)

80

Tx DAC SPURIOUS-FREE DYNAMIC
RANGE vs. OUTPUT FREQUENCY

MAX19705 toc21

0

0.5

10 15 20 25 30
OUTPUT FREQUENCY (MHz)

3.5

11

G0L6 XV



MAX19705

101z, 7.5Msps. BBIEINFEEHIFT i

BAT R ()

(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

Tx DAC SPURIOUS-FREE DYNAMIC
RANGE vs. OUTPUT AMPLITUDE

Tx DAC CHANNEL-ID SPECTRAL PLOT

Tx DAC CHANNEL-QD SPECTRAL PLOT

90 ] 0 @ 0 3
four = 2MHz : 10 fip=22MHz {2 A0 fop =2.2MHz Jé
% g 20 z 20 g
70 @ 90 g
8 S 40 S 40
= 60 v S -50 S 50
i 0 / T -60 T 60
/ =< 70 = -70
0 -80
-90
30 -100
-30 20 -10 0 02 06 10 14 18 22 26 30 34 38 02 06 10 14 18 22 26 30 34 38
OUTPUT AMPLITUDE (dBFS) FREQUENCY (MHz) FREQUENCY (MHz)
Tx DAC CHANNEL-ID TWO-TONE Tx DAC CHANNEL-QD TWO-TONE SUPPLY CURRENT
SPECTRAL PLOT SPECTRAL PLOT vs. SAMPLING RATE
0 0 e 10 ‘ 5
10 f1 = 600kHz, 10 fy = 600kHz, 45 Ext4-Tx MODE :
% ™ f2 = 800kHz fo=800kHz |2 g
- f1 -20 E E
20 0 | g !
. —~ £ T |
g h N g \ = // vop
= 40 fo = 40 fo & 1
S 50 S 50 S 8 ///
T -60 T 60 =
= 0 = 2 ,
-80 -80 ‘
-90 -90
-100 -100 6
02 06 10 14 18 22 26 30 34 38 02 06 10 14 18 22 26 30 34 38 15 25 35 45 55 65 175
FREQUENCY (MHz) FREQUENCY (MHz) SAMPLING RATE (MHz)
12 MAXI/V
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BT EHFIE (4E)

(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 = O0dBFS, differential Rx ADC input, differential Tx DAC output,
Crerp = CRerN = Ccom = 0.33uF, Ta = +25°C, unless otherwise noted.)

Rx ADC INTEGRAL NONLINEARITY Rx ADC DIFFERENTIAL NONLINEARITY Tx DAC INTEGRAL NONLINEARITY
1.0 . 05 g 1.0 5
08 5 04 5 08 5
06 e 03 g 06 E:
04 02 A 04
& 02 m = 01 = 02 Y ul
S 0 S 0 2 e H,,,. M
= = =
0.2 ! -0.1 -02 W
-06 03 i1 — 1 -06
-08 -04 08
10 -05 10
0 128 256 384 512 640 768 896 1024 0 128 256 384 512 640 768 896 1024 0 128 256 384 512 640 768 896 1024
DIGITAL OUTPUT CODE DIGITAL OUTPUT CODE DIGITAL INPUT CODE
REFERENCE OUTPUT VOLTAGE AUX-DAC OUTPUT VOLTAGE
Tx DAC DIFFERENTIAL NONLINEARITY vs. TEMPERATURE vs. OUTPUT SOURCE CURRENT
05 _ 0.520 — 5 3.0 %
£ REFP - VREFN < L
04 g g ~ £
03 z 3 25 .
: 0515 -
02 = S 20
g 01 (] E % \
S 0 < 0510 2 15
3 & 5
0.1 ] & = \
0.2 I 2 10
: 0.505 \
-03 05 ‘
-04
-05 0.500 0
0 128 256 384 512 640 768 896 1024 40 1510 3 60 85 0001 001 01 1 10 100
DIGITAL INPUT CODE TEMPERATURE (°C) OUTPUT SOURCE CURRENT (mA)

MAXIMN 13
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MAX19705

101z, 7.5Msps. BBIEINFEEHIFT i

BT EHFIE (4)

(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,
CRrerp = CRerN = Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)

AUX-DAG OUTPUT VOLTAGE

vs. OUTPUT SINK CURRENT

AUX-DAC INTEGRAL NONLINEARITY

AUX-DAC SETTLING TIME

3 0 - - - MAX]NOS toc35 2 0 -
I o STEP FROM 1/4FS TO 3/4FS . :
25 z P ' g
_ | |
= 20 i -
g I e _ 05 -
= + ! %
2 15 B et o 500mvidiv - = 0 |l .
5 / Fid =
% 10 ...........-;l ______ -'; _____________ 05
/ 1 10 !
1
05 / X -15
0 -2.0
0001 001 01 1 10100 500ns/div 0 1024 2048 3072 4096
OUTPUT SINK CURRENT (mA) DIGITAL INPUT CODE
AUX-DAC DIFFERENTIAL NONLINEARITY AUX-ADC INTEGRAL NONLINEARITY AUX-ADC DIFFERENTIAL NONLINEARITY
08 5 20 . 08 .
06 § 15 g :
04 i 1.0 A : 0.4 =
= 02 05 A =
2, 2N WAL VRNV VL 2
z . VT =
202 -0.5 Y i{
-0.4 -1.0
-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| Bl B
5| B B ThEE
1 REFP EimEER R, FHO33pFHE A Har i BIGND, %AW R AT fE 55T REFP 5| il 42255
zé,j ;; j; VoD | BERILE. FHIFTHERE Y 2 20RO, nF L 204 Vo 35 % GND.
3 IAP JHIE TAE MBS A, M TAE AR, 55 TREZEIAP.
4 IAN EIETA R A, S TAE AR, EEIANFECOM.
5,7,12,32, 42 GND BRI, 3 30T A GND 5| i 42 1P .
6 CLK EEMRIN e A, BRIt ADC IR 3% DAC [ I 45 5.
9 QAN I QA A A . B T/E RN, E#EQANFECOM.
14 MNAXI/M




101z, 7.5Msps. BBIEINFEIEH B

5B R (4
SIH B Ih&E
10 QAP BB QAR MBI A . i TAE U, 55 U0i%E 2 QAP.
13-18, 21-24 DO-D9 %&?Iﬁoe FADCTERX R i s i DACTE Tx R I A . DO Nfem AR (MSB), DO Ak
AHBML (LSB).
19 OGND iy UK Bh A i
20 OVpD WIS IR . B EYSE A +1.8V B Vpp. A2.2pF 10 IpFHRZFEEE, #0Vpp32# £ OGND.
25 SHDN RH P A RBOCHA . BZEARE T MAX19705 #F A CHRIRAS .
26 DOUT B ADC U746
27 TR KRR R A . T/R VI EAR A TI AR Biss 2 E m Fi h RE
28 DIN SRR ATIR ORI A . Bl 7E SCLK L FH 8177 .
29 SCLK LR AT LA
30 CS SELHRATIED M IERA . BB RE R TR O .
34 ADC2 il B ADC 554005 A
35 ADC1 I Bl ADC AU A
36 DAC3 B DAC3 B4
37 DAC2 T B DAC2 B 4D 1
38 DACT HRIDACI B4 1 (AFC DAC, £ LHIIA], Voyur = 1.1V)
40, 41 IDN, IDP | DACI#J&ID 2 43 B F %
44, 45 QDN, QDP | DACi# & QD 7243 it i it}
46 REFIN BEER A . BT AR IEIE 2 Vpp .
47 COM FRHLETO. R JH0.33pFHL 285 % COM £ GND.
48 REFN FEMEVO. Rx ADCHAIEE 4 +(Vrerp - Vreen)- 0. InF %855 REFN % GND.
— EP MR IRA . MEIERTENIERZEGND. EHZEPEGNDE.

LA R
MAX19705 £ A 7 W% 1042 Rx ADC I 1047 Tx DAC,
FE7.5Msps # ¥ il N A B AR FE R = I sh S HEfg .
Rx ADCHE Ui AR #8442 250 454, AT 1.024Vpp
WEEES . Tx DACH I H 3 £400mV i B2 & %
Ay, HEREE L, AT VQ .

MAX19705 % 5 T 3 % 122 B DAC (aux-DAC) Fl 101
333ksps i I ADC (aux-ADC), Wi 4: 15 A\ 22 F#%.
HEIDAC T & #AGC. VGARAFCHHERE, &

MAXIMN

B 4 Tps. B ADC A B Pk, HT K
NI 5 R i B A B 2/ B e AT
MAX19705 % I 3 £ 8 47482 1 2 i) 1 4 R 2 A0 el Y54 3L
AT O A T SPIMAIMICROWIRE™. MAX19705 1] i
TERATRE O R CHT . AL L. R (Tx) Al (Rx)
L, FFReREHIH B DAC IS B ADC.

Rx ADCHITx DACHEZHF1/0, MM/ THFO%k,
HEOM TR M. 10 ERE TIEE+18VE
+3.3VHLE.

SPLZ Motorola, Inc. 9 Fits .
MICROWIRE 2 National Semiconductor Corp. ] Fi#5 -

15
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101z, 7.5Msps. BBIEINFEEHIFT i

X5 102 Rx ADC

ADCHY TR A5« K 4R& fa ] TEARAR D #6 T SE B sk
et . K 2R A 2% R Bk A IS S ST A 2B AT — IR
SRAE . LA B S AE P, G TA SO AE DAy 5 I
SR, BB QA S.S A B A M. ADCH BAR B AL
E]ﬂ‘]iVREF, ;’Q*ﬁ%/\?@@ﬂﬂ\/]}]} /2 (iO.ZV)o VREF%
VRErp I VRERNZ 2 - MG S W HE R & —7 .

A RHEFIURYF (T/H) B2
152 Rx ADCHi ACREEFIERRR (T/H) HLES I P ADC
#i A JAP. QAP. TANFIQAN) A] D) J2& 2 43 50 H i UK 5 .
FTAPFIIAN. QAPHIQANBEATFHLHTICHL, K AfG 5
R E R 15 7ERx ADCHYI Vpp / 2 (200mV) JEEI N, LA
SCPL AR ERE -

INTERNAL
BIAS

Sda "—|
X

w 4+ |
C2a
Sdc S1
(@] —
IAN ——XO—I—{ +

|

[

St b
'

S2b

INTERNAL
BIAS

CoMm

iy
L

ouT

1, HOLD ] HOLD

INTERNAL
BIAS

S2a

o
Sda b

-

T |
C2a
Sdc St
o
QAN ——,o—I—{

y 4

|
[
S4b b

q
[¢)

S2b

INTERNAL
BIAS

"]

¢

+

E S3a
ouT
+
ouT
Cib
g S3b

1 INTERNAL
coM TRACK TRACK > NONOVERLAPPING

CLOCK SIGNALS

Sha

AKX

1a
MAX19705
1

S5b
Com

1. Rx ADCPA#ST/HH 5%

16
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—t LIy

L3
s 1
101, 7.5Msps. BIEIHFEEH I iH
#1. Rx ADCH H 4w 58 NB ERIXT K FR
sk ilo ] DIFFERENTIAL INPUT (LSB) | OFFSET BINARY (D0-D9) | OUTPUT DECIMAL CODE
VRer x 512/512 511 (+Full Scale - 1 LSB) 111111 1111 1023
VRer x 511/512 510 (+Full Scale - 2 LSB) 11 1111 1110 1022
VReF x 1/512 . 10 0000 0001 513
VREF X 0/512 0 (Bipolar Zero) 10 0000 0000 512
VReF x 1/512 A 01 1111 1111 511
VRer 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 ZZHTFERK
g 20 N e R LA AR B e IR 6 R
' V1oz4 (CHI) ML@IEQ (CHQ) 7EMM {55 (CLK) EFHTREE, &5
T -~ VREF T~~~

LARARARRRRE o
111111110 4
11111101 §

UTPUT CODE (LSB)

FSET BINARY

£ 0000000011 +

< 0000000010
00 0000 0001 AIJ_J.J
0000000000 = - - -~ --------

R
—_ O o
- O o
- O O
- O O
- O o
- o o
- O O
- o O
ER=RE

Il
:

1

1

1

‘

‘

1

1

1

1

‘

‘

‘

1

1

I

‘

‘
“l'_Lt
1 -~
!

‘

1

1

I

1

‘

‘

‘

I

1

1

D

o

=

oo
e EEEEEE et
1 0+ 1 +509 4510 45114512
(COM)

INPUT VOLTAGE (LSB)

2. Rx ADCIZ5iR#

MAXIMN

R M FID0-D9. CHI¥HE /£ CLK ETHITRIFT, CHQ
BORAE CLK R Ry RHr . 645 it B S ZE N, CHLE
TR g AR R, CHQ 5.5/ A Jal 34 .

HFEN /45 HEHHE (DO-DYI)
MAX19705 2 2~ , DO-D9J&Rx ADC f % 732 45
it . ZE&5Tx DACHEEEM AT, TIEEY
WA, MAX197057E ZiE BT, DO-D92&Tx DAC
BrZiEmA . ZHEETPAREOVppIXETEL.SVE Vpp.
B gme R m RS — IS (R D). MARRRR AR/
Bk i DO-DOAAE 1% (< 15pF), DA K37
MR AMAXI9705 BERIFS 73, SHAEMER TR, BT
WA R SR KA R, R8T
MAX19705 (1) %5 =7 fai Hi vty 5 BE 100Q FELH , A B T2 & Rx
ADCHITx DACHITERE . 3¢ T 0 H ity 18 32 100Q 5 BX H,
BH 5% 5 %5 7 2% i ) SE 113 2 2% MAX19705EVKIT B REAE [
7ESHDN. IDLEMISTBY4RZ T, 5IID0O-D9 i &6 L4,
B 1k LR A R . OB A HL IR T DO- D9
1O, AMEBRNARFF =88 LA EOVpp, AN FH .

17
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MAX19705

101z, 7.5Msps. BBIEINFEEHIFT i

5.5 CLOCK-CYCLE LATENCY (CHQ)

A A

5 CLOCK-CYCLE LATENCY (CHI)

/2
CHQ ‘<_ ok _»\

P—ICL-V‘*ICH —>‘

]

L
tDOO—»‘ }4— TDOI

I I

N 3 €. €3 £ €3 63 103 £ €3 € €3

&3. Rx ADC ZZ: /714
XEE101Z Tx DAC

W& 10 fir $OBE i e 2% (Tx DAC) 7] TAETE &3k 7.5MHz 1
FHEmER T . Tx DACEUFHIA, DO-D9, &M 1004k,
HLE DL E Tx DACH B L E. A FEER &
WEMNIEMGEE, ESHHEERE .

Tx DACZEIDN. IDPHIQDN. QDP (i Hi fm B 7E0.9V &
L3SVA[E B s, HT R ABRTK T%T
TOkQEY 2435 A2 . 4L T RFIEAS AR % FIMAX 19705
AR . ZBRF FAS g 2509V E 1.35V Kkt

% 2. Tx DACHI i B E S H N\ AT RIS N X 5

WifwE . Tx DAC H it & 8 2 7 0 LA P B A
BELFIZ3 L 7 A FEL - O B8 LB, 7T B O 531> Tx DACHY 52 %
AT R T R A TR R AR, Tx DAC
2oy A N RE T B B R245 T Tx DACH
L S ARG BRI 6 2R . R 105 T B
. 1814 7R Tx DACHIH it i .

Tx DAC 5 % I/Q il 18 18 H A 57 (19 B 2 AL . %20
RERT H SPHE A & . I PAMGHE FI 00 1E Tx (5 5l i
BRI B A H] (2 03R9).

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

Full Scale)
DIFFERENTIAL OUTPUT VOLTAGE (V) OFFSET BINARY (D0-D9) INPUT DECIMAL CODE
VReFDAC ,, 1023
Ve | ~REFDAC | Mo
(Ves) e X s 111111 1111 1023
VREFDAC ,, 1021
Vo | REFDAC , 1-=!
(Ves) = on = % To53 111111 1110 1022
VREFDAC 3
(Veg)-REEDAC = 10 0000 0001 513
1024 1023
(VFS)M x— 10 0000 0000 512
1024 1023
(Vis) REFDAC , T 01 1111 1111 511
1024 1023
(Vs ) ~YREFDAC , 1021 00 0000 0001 1
1024 1023
-VRerpac |, 1023
Vee | ZYREFDAC , _Y<°
(Ves) =5 % <03 00 0000 0000 0

18
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101z, 7.5Msps. BBIEINFEIEH B

- - -TTTTsTssss s =77 1

1 AXI 1

i MAX19705 .

: : EXAMPLE:

Tx DAC

: ChH > 1 ( Tx RFIC INPUT REQUIREMENTS

X : o DC COMMON-MODE BIAS =

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

90
1 1  BASEBAND INPUT = =400mV
: Tx DAC 1 DC-COUPLED
Q-CH D 1

1 ]

1 1

| e e e e e e e e e = = ———— -

FULL SCALE = 1.55V —
VooM =135 —fm=mmmmmmm e e e e e e el L - =~ COMMON-MODE LEVEL
SELECT CM1=0, CM0=0
Veom =1.35V
VDIFF = £400mV
ZERO SCALE = 1.15V —
oV

[&4. Tx DACZIDN. IDPHIQDN. QDPZE4 i i AL # B i L JEs

MAXIMN 19
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101z, 7.5Msps. BBIEINFEEHIFT i

Tx DACH1%E
PSSR b . i A BOHE AR SO 2 (B o R e AR . T3
i (D) BAEER S5 5 FRIESUE, QiliE (QD) ¥R
B 55 B AT B . TRIQ % R B 76 T — B i E 5
TR RH

SHLEITHOMIIFEL

3k 1T O B HIMAX 19705 TAE R 2 F0 = 4~ 12 0 0 By
DAC K 10/ 4 BIADC. EHLEF, % EMAX19705, {#H T

VETERT R IR . R I3 S ER A7 4 L BB AR A G T

ZW . FPL. Rx. Tx. i B DACHE i 50U B ADC #e 4tk .
— 16Kt A A e T A, K3 FTR . iz 161
T A3-AOFE I FI D I-DO SR LA AL . Bodhs Fo A PP

& MSB (D11) /i, fJa+ELSB (A0). 4. FS5F%6
FlH T MAX19705 9 TAE#E A MISPLAr 4. B ATH: 0 AT
B R R FFARL -

SPI & fZ#5 i B
W3 N, IE ARSI A3-AOE R F Y T
PERE. Tt A3-AOfL, #7EENABLE-16. Aux-DACI.
Aux-DAC2. Aux-DAC3. IOFFSET. QOFFSET. Aux-ADC.
ENABLE-8 fICOMSEL # {1 # 17 14% . ENABLE-16 2%k
IWTAEBE . BB S R e, SRMAEVURES, IR
FAST. SLOW. RxFITx#= A g P4, F42MAX19705
RIRLYR A BRSNS T8 T/R 5 R HI #hEB Tx-Rx
PIH AR 32 6HL {1t SPI4A Il Tx-Rx ¥4 i B =L,

CLK 4/—\—
tpsq |a— —»| IDH) |a—

>< Q:N-1

—»
D0-D9 QN-2 Tl:N-1

i B Ew

o

QD

&5, Tx DAC RGH 7K

20
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= 3. MAX19705#& R 154

101z, 7.5Msps. BBIEINFEIEH B

REGISTER | D1 D10 D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | A3 | A2 | A1 A0
NAME (MSB) 15 14 [ 13 | 12 | 11 | 10 | 9 8 7 6 5 | 4|3]| 2| 1(SB)
ENABLE-16 | E11=0 | E10=0 " cq b\ | kg | &5 | E4 | E3 | E2 | E1 | EO [0 |0 ] O 0
Reserved | Reserved
Aux-DAC1 1D11 1D10 | 1D9 | 1D8 | 1D7 | 1D6 | 1D5 | 1D4 | 1D3 | 1D2 | 1D1 [ 1DO| O | O | © 1
Aux-DAC2 | 2D11 2D10 | 2D9 | 2D8 | 2D7 | 2D6 | 2D5 | 2D4 | 2D3 | 2D2 | 2D1 | 2D0 | O | O | 1 0
Aux-DAC3 | 3D11 3D10 | 3D9 | 3D8 | 3D7 | 3D6 | 3D5 | 3D4 | 3D3 | 3D2 | 3D1 |3D0 | 0 | O | 1 1
IOFFSET — — — | — | — | — |105|104 | 103|102 |101|100| 0| 1]O 0
QOFFSET — — — | — | — | — |Q05|Q04|Q03|Q02|Q01|Q00| 0| 1|0 1
COMSEL — — — | - | - | =] = =] —=lcMi|CMO| O | 1|1 0
Aux-ADC | AP =01 apio | AD9 | AD8 | AD7 | ADS | AD5 | AD4 | AD3 | AD2 | AD1 | ADO | 0 | 1 | 1 1
Reserved
ENABLE-8 — — - -l -] =] | —|E|E2|E1|EO|1T]|]O]|O 0
— = A,
x4. BREEER
ADDRESS DATA BITS TR FUNCTION
MODE (POWER DESCRIPTION COMMENT
A3 | A2 |A1|A0|E9* | E3 | E2 | E1 | EO | PIN27 MANAGEMENT)
Rx ADC = OFF
TXDAC = OFF Device is in complete
1X000 X SHDN | SHUTDOWN | AUXDAC = OFF shutdown.
Aw-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 | /by power.
Aux-ADC = OFF Overrides T/R pin
CLK = OFF pin-
REF = ON
X = Lk

*E9N TE SR A AT H

MAXIMN
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%x5. FIAT/RIIMIMERIZREI TX-Rx (T/R = 0 = Rx#83, T/R = 1 = Tx#&x)

ADDRESS DATA BITS T/R FUNCTION
STATE | Rx TO Tx-Tx TO Rx DESCRIPTION COMMENT
A3[A2[A1]A0|E3[E2]E1]E0| PIN27 SWITCHING SPEED
gi '\Aﬁggei 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
TxMode: 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 : =
O | (Default) Tx DAC = OFF tsr:)nv;?(jnts gxtowfe” TR
Rx Bus = Enable '
0100 SLOW-FAST
;); I\A/Igdce:_ ON Moderate Power:
0000 1 Ext2-Tx Tx DAC = ON EZ?SE; Los I?xt;/vgen T/R
(16-Bit Mode) Tx Bus = Enable '
or
1000 Rx Mode:
) - Low Power:
(8-Bit Mode) 0 | Ext3Rx RXADC = ON Slow Rx to Tx when T/R
TXDAC = OFF transitions 0 to 1
Rx Bus = Enable '
0101 SLOW-SLOW
TxMode: Low Power:
1 Ext3-Tx RX ADC = OFF Slow Tx to Rx when T/R
TXDAC = ON transitions 1t0 0
Tx Bus = Enable '
Si I\A/I[o)ge; ON Moderate Power:
0 Ext4-Rx - Fast Rx to Tx when T/R
TXDAC = ON transitions 0 to 1
Rx Bus = Enable '
0110 FAST-FAST
;):( I\A/Ig%e:_ ON Moderate Power: -
1 Ext4-Tx Tx DAC = ON Fast Tx to Rx when T/R

Tx Bus = Enable

transitions 1 to 0.
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6. Tl A SPIar &=l Tx-Rx

ADDRESS DATA BITS TR FUNCTION
MODE | (Tx-Rx SWITCHING DESCRIPTION COMMENTS
A3 |A2|A1]A0|E3|E2|E1]EO0]| PIN27 SPEED)
Rx Mode: Low Power:
1011 X | SPI-Rx SLOW Rx ADC = ON Slow Rx to Tx through
TxDAC = OFF SPI command
Rx Bus = Enable ’
Tx‘Mode: Low Power:
Rx ADC = OFF ;
0000 1100 X SPI12-Tx SLOW T DAC = ON g:é)l\/\ég:ntr;););through
(16-Bit Mode) Tx Bus = Enable '
or
1000 Rx Mode:
. Moderate Power:
(8-Bit Mode) 1101 X | SPI3-Rx FAST Rx ADC = ON Fast Rx to Tx through
TXDAC = ON SPI command
Rx Bus = Enabled '
;); I\A/Igcée:_ ON Moderate Power:
1110 X | SPI4-Tx FAST = Fast Tx to Rx through
TXDAC = ON SPI command
Tx Bus = Enabled '
X = £%.

HEENABLE-16# F, #EIDAC HA ML 40 B4,
ESHIE6, HEfLA] HR{AEHIBIADC. ETREHMBIDAC
fRESED, FZHIBADCHRESIAY . EILFIEION R,
BB HAL.

Aux-DAC1. aux-DAC2Flaux-DAC3XfDACL. DAC2Ail
DAC3 i BIDACIHIBE#ATIE#E, M B DACHRFFH A %L
Pi. _DI11-_DOREAHBIDAC R i A ¥, i@t SPI
iFE . MAX19705 86 & B~ 6 AL 37 #%, 43 Bl 6 Tx i %
M1, QiHIEHATRIALHME (2 WH%9). FIHCOMSELH
19 CM 1 Fl CMO i g B8 i b JE B R (S L3 10). R
aux-ADC R s Hi BN ADC ¥4 (MW EIESH 1011,
333ksps A ADC — 7). ENABLE-8 B2 I T 33 18 RE Al
K. 2SR FVUIRES Z R UIHe, DA FAST/SLOW/RX
HITxBE = 18] (1 D4 .

MAXIMN

xR7. HHIDACERER (ENABLE-164E5()

E6 | E5 | E4 | Aux-DAC3 Aux-DAC2 Aux-DAC1
0 0 0 ON ON ON
0 0 1 ON ON OFF
0 1 0 ON OFF ON
0 1 1 ON OFF OFF
1 0 0 OFF ON ON
1 0 1 OFF ON OFF
1 1 0 OFF OFF ON
1 1 1 OFF OFF OFF

% 8. iHBIADCEgER (ENABLE-161&3X)

E9

SELECTION

0 (Default)

Aux-ADC is Powered ON

1

Aux-ADC is Powered OFF
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RO, |. QEBEKIFIREINI (IOFFSETE,QOFFSET# )

BITS 105-100 WHEN IN IOFFSET MODE, BITS Q0O5-Q00 WHEN IN QOFFSET MODE OFFSET 1LSB =
105/Q05 104/Q04 103/Q03 102/Q02 101/Q01 100/Q00 (VFSp-p/1023)
1 1 1 1 1 1 -31 LSB
1 1 1 1 1 0 -30 LSB
1 1 1 1 0 1 -29 LSB
1 0 0 0 1 0 -2 LSB
y 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
1 1 1 0 30LSB
1 1 1 1 1 31 LSB

JE: X T +400mVigiEFE L% 1 LSB = (800mVp.p/ 1023) = 0.7820mV.

#10. HEIEEF(COMSELHE)

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

I WA 2 5 P MAX 19705 19 B A BEAL L%, FRx ADC
Borhi B =58, RERAROLRKIIFE. 4Rx
ADCHi thy th =W E TAERS, Bt o b — Uiy e e
Bl . Tx DAC ISR e BRINE, LT A7 6 1 B
TR ORI R e B8 BT 75 B[R] L T REFP. REFN I
COM Ha, 25 75 FL IS [R] . PN Sk o A R 2 o 11 70 0 o
BT, BB RRE D B ARXBEA84.9ps, HEA
Tx i 26.4s.

24

ZRBAT, EEME AR TE, HEMATRE
W AE Ik Rx ADCHan sl =745, MefRmtE 3 A
Rx Bz 10.9ps, #EATx A 6ps. 24 Rx ADCHi b M =75
WE TAERT, BCF o b — R i o .
FEULBE T, BEE TR, S EThRepist b, AL
5 A e R ISR Ry A Rx M 17.6ms, #F A Tx
25ps. MRx ADCHi th N =B W E BIEBCIRER, BF i
HoA b — R R A R

FAST/SLOW RxFITx#zt
MAX19705 AL EA SR #F Tx-Rx #2 I sh e, B2 L SLOW
FIFASTHE A LI R FITx P14t . #EFAST Tx 4z, Rx
ADCH# EHL, TMADCH/EDO-DO & M ¥ w i v =
A [FFE, fEFAST Rx AT, KZEDACH LH, 1M
DACHTEDO-D9 B LM F i AN =8, HTARSGC
ZAF FRURES, RSBk SE , HIETx £ Rx 5
Rx & Tx (U AT[A] 1R 48 . FEFASTHIA T, Rx & Tx M Tx
2 Rx I V4B H] 4 0.5 .

MAXI N




101z,

B3, mTTxMRxABIRAAR, ZRAT IR
ﬁ[ﬁiiﬁ*‘ﬂkkﬂ‘tﬂﬂﬁ?}%ﬁlﬂﬂe Rx ADC%utH%{EPT‘Tx
BRI RFF =28, Tx DACHH A GMZRAERx B[R] 45 =

SLOWH#ER N, Rx ADCHAETx HAIR 3¢H]; [AFE, Tx DAC
HERx BRI, DURFHEII#E. SLOW Tx#EX FIhke N
222mW; Rx 3 FHIIHEE R 21mW, i FASTHE R T )T
FeoN28.2mW. fHZ, SLOW LI T 7R [FIR 25 18] i1 4 ek
SR . SLOWH T, Rx 2 Tx B Y1 ET ] h 6ps,
Tx ZRx K8.1ps.

INEBT/R #1541 5 B 1TH O H
ENABLE-16 2 ENABLE-8 %5 77 i [ E3 i 2kt 78 #% 14 11 Tx-Rx
*ﬁﬂa%iBT/R%u/\ (B3 NZHBAR) #=, b2l SPLfr
4 (B3N E) . MAX19705 Bk i% B Jy s akaa )
Tx-Rx Bz, FEAMPEFIBA T, FIHT/REA (GIH27)

7.56Msps. B 1EIHFEE B

EEHIRX A Tx (e, XA U FE R . MAX19705
Al R 2k EAMERTX-Rx#5 %l . 7ESHDN. IDLEZ{STBY
MR T, T/R¥ATRL. BEIEM, FHEdep ofHhE S
SHDN. IDLEESTBY#zt, & FMBTx-Rx$i .

SPIAtF
B ATRUTHE O IR AT 3 45 iE SPI/QSPI™/MICROWIRE/DSP
0. CSEAM AV 780 In k2 DIN 2 i H 8 DOUT.
CSHEAME, RS TR (SCLK) BT LS AL

ERM TR FE AL, 16N B A BT AT ARG,
CSEEMAERIE. T —1M5ERAMa, FEKCSENS
quc I F /DR 80ns . SCLK FE B i [7] 25 RAR 5,

TRV R, WA PUR R E6E 3R TR AN
VRN .

QSPI#Z Motorola, Inc. HJ T #7 -

@ »

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

INTO SPI DURING

tep

e
16-BIT OR 8-BIT WRITE

AUX-ADC CONVERSION

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

A

'
'@

P 3 D tcony o P
' ' ' \ ‘<> -
"h o 3 DCS tCHz
e a _\_/_\—/_\ /_\ J\f\ f\ L
-
' tDH
MSB LSB
D10 (16- BIT LSB BIT D10 BIT D1
DIN D11 1&Bl MSB LSB B BIT AO
D Bm b2 (&6 >< ><XX>< >< ><} M o /i O >< oy >< ul1) M
‘ ...M... i ; ooe DOUT
DOUT = TRI-STATED WHEN DOUT = ACTIVE WHEN —*/ ISBUSY } MSB LSB LS8\ TR
pouT o . \ ¢ BITDY )« BIT DO BIT DO STATED
AUX-ADC IS IDLE BIT ADO IS SET "\ AUX-ADC ' (DOUT) (oun . (HELD) /! Bif ADO
i DATAREADY | CLEARED
K6, #HirnntrE
M AXI/W 25
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B hErF
B 72BN 7. twakp e 1B OCWT . 25 R B R LR
3, A Ruxal Toob 2 9 e RS 18] . tpnapLE /& R F Tx 4
A Z B A W E A . twake I tenapLe 73 B2 Rx
ADCIA 348 5 SINAD 65 1dB LA P9 i) 3 57.05F 8] F1 Tx DAC
B 10 LSBiRZEE IS . twake FlteNaBLEE TE 16
{7 R FTHE 4 B CS L 877 £IMAX19705 5 (i SPI#
H) HT/RBEBAD (S Tx-Rx 4D BT NE. 7
FASTHEAT, T HIRx A 2K ] U146 ) 1k 2 SF [R] 24 0.5 s

BRI (CLK)

Rx ADCHITx DACHZCLK s A . CLK#ii A n[ 420 OVpp
WHEN 1.8V E Vpp CMOS L. W T 281419 2% 7] 55

BT T AN B TR R R M e, ORI
B, ETERIT R REE (< 2ns) MORFR. iy T ert o
(58 LI RIE, Bk LIRS AR . (EAT
1 5 M B & R 9 Rx ADCHY SNR¥H7, 0
SV

SNR =20 x log ;
2xmxiN X tay

Horp, AR ASIZE, ) A EhR g a .

I b Bl B X T R AE N AR F S B . Al R I B AL R
B A i, S H RS A FEE S & HmLk.
MAX19705 i g4 AFLETTER i OVpp / 2, S H50%
+15%.

KUK

16-BIT SERIAL DATA INPUT

00-D9 ADC DIGITAL OUTPUT.
SINAD SETTLES WITHIN 1dB
—> . twake, sp, sT_ TO Rx MODE OR tenaBLE, RX
| DAC ANALOG OUTPUT
D/0D . LOUTPUT SETTLES T0 10 LSB ERROR
—p! @——— twake,sD, sT_ TO Tx MODE OR tenaBLE. TX
—> <————  tenagLE Tx EXTERNAL T/R CONTROL
TR ,
Rx->Tx , !
— I: tENABLE, Rx EXTERNAL T/R CONTROL
R
Tx->Rx

7. BB 0F
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12 (73 Bh#2E %I DAC

MAX19705 434 = i 12 fi i BIDAC (DAC1. DAC2. DAC3),

FESLFE] by s, FH T4 6T A B 25 UK AR (VGA). B 3h
gl (AGC) A E shfii | (AFC). Hi B DACHi H
JEFE 0.1V E256V. FHMFEH, VGAFIAGC fii i (DAC2
FIDAC3) H%. AFC DAC (DACL) FHL A%+ M 1.1V.
HBIDACTH B SPLE e Sdi ¥ |, (H7E SHDNALK T, H
BIDACTE 2 <, fit B ENE. 7ESTBY MIDLE #
T, B DACHER: b — Wk g . M SHDN e,
HEPIDACHKE I — kg 1.

NAT 2025 f i B DAC 1 i th gk, DAARAR i 75 19 2 S it
AR E M. AR KRS SpF (& B35 2
HLZY), FHAE BRI T 200kQ. A A1 /28 K T SpF,
D5 E S b A e — S TOKQUERLFEL . 1t e ¢ e BEL A B T 9K
K AR LA (< 15pF), {H4fEK g 57 I A]

101z, 333kspsi#BIADC

MAX19705 % i T 333ksps. 100 BIADC , #4 4:151 A
Z e M. EMIADCH K F A4 T, 1 ADOE (K

R 11. iHBIADCE i

Jash— B ADC e . #5405 BUG , ADONLH ShiF % .
BRI ()4 ADO B sk E T TR (B2 W 11). ADLL
HEH B ADC Y N FREEME (B2 3£ 12). AD2HT AD3 bk
ERBIADCHY I ATE (2 0.%13). AD4. ADSHIAD6{
SRR & — T iR i 2 5 BUTR S I A0 & B
SEEASE RSN, B R (B R4, EYE
HADT. ADSHIADINL (& W3 15), At RGEHT 4h 4 45,
Ba . K ADION B & (2 W# 16), A[EDOUT
i 8 B ADC 1 i L S0

W ADCH A 4:1 i A\ 252 F#R, AEWS T2 U 2 S A U5
AR AD3FIAD2 (B W% 13) f. ML E
i (ADC1FIADC2) AT DA% £ FI 4NERAE 5 08, il an:
MAX2208 5t 45 2y 28 46 I #% 5 MAX 661315, FE £ J8#% . 5 4h
WA 2 E R AN EERS Vpp MOVpp, T 1
FLUR L . AR Vpp MOV pp i 2 3 it 58 J i) L BH 23 HE 2%
SEPR, FRAE Vpp / 2HIOVpp / 2B & 45 5. #iBIADCHY
FEL FE 6 9 ] K PR 38 2,048 V 7 B 5 oE 51/ Vpp (2 W 12)
PERE. BALVppEMELERE, BEWZ LIS T 2.048V I &2
L0 B A/ E . i AR FR R ST RS BB M Vi«

R 13. HEIADCHEINIE

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

MAXIMN
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SRR FE TR B 12N B (LA B B T4 AR FE. 104
AR B — TR E LB, e LA B TR AR AT
AT SN — YO CR AT AR - 8AE) . R
PR FUCE TR 12T (S SR F A EOR
T 1), Fedmt s Ko s A (CLK) /4. SPIW] g
FEIT B AR RGET B0 HEAT3E 24 70300 (% B L AD7. AD8HI
AD9; 2 W3 15), FF Ml B ADC 12 (5 et 4. 46 B ADC
F 5 R 8 3 % g 333ksps . H K IR B R g 4MHz
(333ksps x 124, MRAEEE L5 MAX19705 ) & 48 CLK
W (S W3R 15), PRG540 LU (6 42 4ot B 5 2 /)
T4AMHz. B ADC i S 45 sk (|] T g it R =058 teony
= (12 x Navg x Npry) / forxs HA, Nave WZ 5S8R
BIR A% (2 W#14). Npy ACLKAMILL (2 W3 15),
feLx ARG CLK A% .

DOUTIE #4bF =258 . %4 B ADC 3 sh 45 (ADO)
B, DOUTHRIFE AR, HEREBADCIE. it
JEIATE R (BAEBCFHTEN) 5, REaR B T
HDOUTZE MK, e AR Catss, nokshs)
DOUT ¥ . 4 ADI0E 7 (AD10 = 1) B, HBIADCHEA
ol A, 24 CSE A A o 7 DOUT 3 A %L -
BB ADC YRR i DOUT (MSBYERT), 7E& 17 4% (SCLK)
M IR SdE . CSE RN, DOUT#HA=&. 4
ADI0EZ (ADI10 = 0) B, REE#HE M DOUT K B4 B ADC
il (2L 16).

AT X DINHATE #E, SDOUTIRZSTE X . M DIN ik A
(4 L6 f1 48 44 B BT iCE . B 1k M DOUT s $ i st
BN B A AR By, SR DIN AL T & B SR 25 . 7T ) ik
HNINH AL, RARFEE A1, FTLANEHFF oA

RRENW.

28

= 14. HEIADC#iE T4

AD6 | AD5 | AD4 AUX-ADC AVERAGING
0 0 0 1 Conversion (No Averaging) (Default)
0 0 1 Average of 2 Conversions
0 1 0 Average of 4 Conversions
0 1 1 Average of 8 Conversions
1 0 0 Average of 16 Conversions
1 0 1 Average of 32 Conversions
1 1 X Average of 32 Conversions
X = I*x.

£ 15. {HBIADCH$#H (CLK) 4528

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

alalo|lolalwlo|loO
< [O|=|O|=]|O|2|O

CLK Divided by 128

= 16. HEIADCEIBG Kzt

AD10 SELECTION

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

Aux-ADC Enters Data Output Mode Where

! Data is Available on DOUT

MAXI N
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xR17. EfEEX

VREFIN

REFERENCE MODE

> 0.8V x VDD 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. VRgF is
internally generated to be VReFIN / 2. Bypass REFP, REFN, and COM each with a 0.33uF capacitor. Bypass

HERE
MAX 19705 PN BBk 25 19 1024V 45 B 258 o ] 76 48 4 L U5 5
FIEL BTG B N 4 Fa 2 . REFIN B A B (1 0 322 o A
1 REFIN (Vggpn) FHE 3 B R0 TAEREC (R 17).
TEN TR ER T, J REFINEHE| Vpp. Vrppi& B K EB
FEAE0.512V +4% W #E . COM. REFPFAIREFN 435
ARSI, Veom = Vpp / 2+ Veerp = Vpp /2 + Vrer/ 2.
VREEN = VDD / 2 - VRep/ 2. 23 3R FH 0.33pF B2 55 %
REFP. REFNFICOM. %TQFHO.I}IF%%*%%REFINﬁGNDQ

XGRS EREEERE R, 7EREFIN#i54% 1.024V £10%
HLHE. EAF, COM. REFPFIREEN M{KBHHH, Veom =
Vop /2« Veerp = Vpp / 2 + VRN / 4+ VRepn = Vpp / 2 -
Vgepin / 4. 4 51R M 0.33pF L% 55 % REFP. REFN A
COM. RH0.IpFHZ 558 REFINZ GND. AT, Tx
DAC i 8 FE i 5 SMEREEME MUIEEL . B30, A02R VRerin
BN 10% (B ARAE), Tx DACHE & 2% WAV K 10%,
iEF] +440mV .

Rz e 2

RAFEFEZEFACHSE
RF 2 4% (B18) K55 2 2055 g (it 7 —
WRAfED T %, AR E ADCHERE . A8 A% O
HLE R COM, M A$RABt—4 Vpp / 20 DCHL P & .
AT L1 AR s, O B AR X K 20 Pl i 1) 5K, ]
FATHEAS 4% . @%, MAX197054 2434 AT LIRS
BV {5 5 B 4 A SEDR A THD M RE , 4 1) 2 = A AL R 175
. Za8UF, BTHAGS (AP, IAN. QAP. QAN)

MAXIMN

25Q

AP
0.1uf

ViN —|

» » COM
0.33uF = 01uF ——
AVAAY * IAN
— 250 22pFI MAXIMN
— MAX19705
250
AVAVAY * QAP
0.1uF 22pF
w—] +

‘ ‘g °'3S”F—L°i“FJ

% QAN

25Q 22pF

8. Rx ADCRFHHE-F A% JE e ¥  HY 43 22 22 S i A K )

XFR, WUCER s BRE, 5RmEMHEL, S8R
ADCHir A R Bl {5 SRR 19— . 924 MAX19705
Tx DACZE 53 HE U1 H e 90 g B3 i 114 1 RIFAZ s e FEL G
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7.5Msps. ZB1EIHFERE U B %

IDP Vout
MAXIM ‘ ‘
MAX19705
IDN
QDP Vout

9. Tx DACHE-FH AL [t B £ 1 2291 22 8 3t i 11 4R 5

VIN <]

REFP

1kQ

REFP

Riso

IAP

COM

IAN

MAXIM
MAX19705

QAP

QAN

E10. Rx ADC #5955

30

RIFIZEEHAFEE
FETCTE AP A EA BT, W RER s Bk
BRIR E) MAX19705 Rx ADC. Rx ADC 3% F135 8 i K 28 K
B i ACHE A 24> DCHE A 43 BN 10 A& 11 Fi s
MAX4454 FIMAX4354 it KAy B & # . Fom . AR
AR R B4R, BB AFMAGSHTENE. R11EBH
WK 28 F0 B IR T DU i Tx DACZ 4 Bl 2 0, sk
ARG BT AEENTEERE, Tx DACES
B0 R BE AT A . Tx DACHL it A F
X Bk APHLBT = TOKQIY 22 734 A S . AN SR 75 B by Y
AR AR g 2 B vmit i, AFERFEAE
L4k N\ SR H S B A O S

TDD# =

MAX19705 %t TDD B AT A . 4 i #E FAST T,
MAX19705 @it T/RGI 1, FIAE0.5ps (MAUfH) PSEBTx
M Rx R ¥4 . Rx ADCHITx DACHSL T4, Rx ADC
M Tx DACEUF B LIL =100 ATk . FIH3 &P ITH
F1 ok #hE0 T/R 5 E R Rx B (i BERx ADC) ol Tx X
(ffifE Tx DAC). Rx#EsF, Tx DACRZH2E (|5 Tx#t
XF, Rx ADCREENZ=E, DUHBAEM R A E 1 2 HUEE
5, IRt R rhge . TDD#ERX T, fox = 7.5MHz
i, MAX19705 304 4 28.2mW .

TDD 7 F§
] 12 52 BB i TDD S A LS . MAX 19705 B B 825 5 451 B it
Sz, NTDDR AR MA RN “REEH T Aiimfgi %R,
MAX19705 A ¥ F &M A R T 2104 5 T RETITF
Aok - E
o Pk T
o EMERE. RINAEALIThAE
o XU, 2 B UE Y i R P )y 5
o IEHFHRAFESMIK
o  JFNRETE Y
o RAFAEHNA =L n) 5
o BUFEHEAVI AT LR A 65nm £ 90nm CMOS TF;

MAXI N




101, 7.5Msps. BIEIIFEEH

—t LIy

Bl Yy

Riso
20
VW — W
g”\ll: MAXI
p
; MAX19705
COM
Riso
20
M o
Cin
ISpF
M VA
R10 R11
600Q 600Q
[&11. Rx ADC DC#i# 25095 5)
10-BIT ADC
Rxl —
TDD RADIO Rx TR
ENCODE
Rx-Q ——
_2< 7 0s
TRANSCEIVER 10-BIT DAC )
Tl —
Tx CLK
SOURCE DIGITAL
. %0 — BASEBAND
ASIC
L | SCLK
12-BIT DAC SYSTEM
(s CONTROL DIN
CLK DIST S
SPIREG B
DAC2 SHON
TCX0 @ M AXI REF REFIN
MAX19705 Loy REFP
V[I)D UVIDD BUFFER REFN
¢ o COM
BATTERY VOLTAGE MONITOR =\ |
TEMPERATURE MEASURE ° ADC | pout
4:1 MUX

10-BIT, 333ksps

] 12. TDD Jo 4 b7 i H %

MAXIMN
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B, TS
MAX19705 75 22 5 8 FL B AR AT e B, FREE AT 2] LS
HMAX19705 PR AR EAR FEkE . BT A 556 LA I R Al BB 58
IR s, SRR EERERE -2, MiZiEA
MG AR LU/ A L. O Ip P B R 52.20pF i
RHBE, ¥ Vpp3E K #IGND. 0. 1pFH & HE % 52.2pF
AR, #O0Vpp 2 #E OGND. 45 FH0.33pF k&’
7% REFP. REFN 5 COM 2% #|GND. f0.1pF B A4
REFIN 3% # 5| GND.

HL A ST B b T T R R T T 2 R AR T B RS
SN, Bl (GND) 555 (OGND) 2% Hi7
AR T TINER Y i LY/ B R A= i DO VAN
MAX19705 ¥ 11 (1 41 #% /57 £ 22 GNDF-1f7 . 79/~ 3t ~F- [T BRL A
AR, IR K BT LR R S R A i . T DA
L8 56 K T b P 1T 2 ] ) R — R A e TR
Al — MR RN (1QE5Q). BERIEH P
SR, AT DL B B B U T . A% P
5 i MR R BB R G (W5 St H & b 2% 5 DSP
M) FEArRRES, JUAT DU BT A B s | R R — A H
ST

o TR A A S 4 I S R I BRI S 2. W AR L
UNGIE: R B VAR i - SR AN BTN 1 L= K7
WA (555 SR ResE, FFlER o0 4.

S HEN

ADC 5DACHIEFZAESHEX

R IELL 1 (INL)

ARt PR e MR S AN M E . XA HEA

DIRREEEME, Bl RERAH SRR ER %

o R BT A U ) P R 4R . K B R S R S BN B R
MR R H LIS (DACKE 13a).

L1+ (DNL)
WO AESM R LA K E S IALSBHEAME 2 Z, /N
1 LSBRYDNLiR ZRIUEAR 74K (ADC), FH-alififi(z
fek % (ADC5DAC) HYHLEE (DACKE]13b).

ADC 2E1fiRZE
AR T, kA ES S E0SANLSBALY, &
JRRR 2 A5 2 1 kAR 55 FAR AR A R Y 21 .

DAC % 1FiRZE
RIFRZE (K 13a) BREAELFE S SLRREE 2. K
SR BN PR I N R E . %R 25X A G
TR SR AR A1, 30 P B I AR

7 R
T 6 ’
w "O'
S 5 RS
= o .’
= AR
é 4 '0"
5 &Y prsrep
g 3 ',:,‘joﬂ (05LSB)
= ’/
£ 2 .

1 .,J AT STEP
o K 001(025188)

)

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

Y
A

A

5 g 1188

/(7

4 DIFFERENTIAL LINEARITY
ERROR (-0.25 LSB)

}ELSB ! \

ANALOG OUTPUT VALUE —»

S DIFFERERTIAL - N
LINEARITY ERROR (+0.25 LSB)

0 ?
000 001 010 01 100 101
DIGITAL INPUT CODE —

B 13a. WAL
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101z,

ADC1Ez7iIRE
HAERBNT, ADCHEER T HMARTHERLSA
LSBAb . 45 15 22 & 76 1 B S IR 22 J5 U (g kAR i S 3
AR S 2 B A 20 .

ADCHEIESHEX
AL B
B4 1 TALERE) (tay) MU, R ALIR R A R
FEME AL .
FLIZZERT
FLRIERS (tap) S&FG RAERS Sh b TH U 5 SC PR RAE I B] fr B
[f] 2 (&l 14).
1&IELE (SNR)
MECFRFEP EfRENE, #ig ESNREKAELZHRE
BRI A (RMS ) 52IRERMS FA&IRE) 21T,
HEH#EH ADCHI % (NAL) B 7E
SNR (F K1) = 6.020dB x N + 1.76dB (847 : dB)
B b, BR T RALME R SNE A e MR P A
e . IRl sh% . SNRR A5 5 RMS 5 S RMS 2
FEih 5. M RMS GG B B . BT L83 5 DC 2 R A
ST 2 28 BT R AR 0 A0S A -

ANALOG
INPUT

CLK ———  E—
tap

— >l ty

SAMPLED 0o

DATA (T/H) \,\)7—\/\

TRACK HOLD

T TRACK

K14, T/HALEEEER

MAXIMN

7.56Msps. B 1EIHFEE B

55 5IEE + %KL (SINAD)
SINAD % {5 5 RMS 5Mam RMS Z it & . A RMS
FEBRFLUE 5 DC 52 18 DA /45 48 W R 4 2R 1) BT A A0 A -

Bz{r#; (ENOB)
ENOB#LE T 7E48 % fill ASI R 5 RAEHR T~ ADC Y sh 251
fE. HAHMADCIRZNEHERARE. HEEEZHRA
WIEHENOBH TRt
ENOB = (SINAD - 1.76) / 6.02

BIERE%E (THD)
THD @ % B4 A G S SO M RMS 2 15 5 2 e,
A P FER:

VOVZ V2 V2 V2 +V2)
Vi

THD = 20 x log

Hrp, VINERIEE, Vo Ve 2K 2 6 UK I IR E .

ZRER%E (HD3)
HD3 8 58 A 3 WS I 4 & I RMS{E 5 5 AR 5 23 1
FeAA .

TFE EZ5EE (SFDR)
SFDR 2 H i (55 s fe K H) RMSEH 5 A 34 DC 2k
585 AR IR RO RMS(E 2 Fb L LA DL N B

Zif%E (IMD)
26 F ) TR A 5 INAE S A ), IMD 2 AR T S i A
KWL BRIIE, SESER () + ). Q2 x ).
Qxf). @xfixf). @xf=f). BEEWARFTHEF
>N -7TdBFS.

3p 3 (IM3)
2 £y I P B A5 5 INFE S A i, IM3 2 AHR TR — %
MAGSHNRETEZGT=NLKHESPENIE. =K
THAAERN Qxfl 0. Qxf=+f). BHEAGSHE
F-}-7dBFS.
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FEIRAIFIEL
R R L 8 S LR AR AL 5% B 77 A ) R ) i S 4 4R
WENMZE .

MEEHE
Fr -20dBFS Y #E 1l A5 512 AADC. JF LfF SR A%
PRFHIADCHERER S 1F T, B i A S0 A T e 207 e

Si AR 2 MR, T B 3B IS IR B AR R /MG S BE

EE, T/HAEREE R HZ/ME SMAR TR E .

A ES
5 -0.5dBFS HI AU i A5 535 AADC, B fi ASRE A T
BT AR R 2 TR, B 3B IR T X R B A SRR
2 AT SR

DACEIZESHEN
BIERAE
THD 52 2% 28 i A3 2% it 18 A9 RMS 2 15 R A U (L -
\/(ng +V2 + . +VD)
=

THD = 20 x |og[

S, VORI, Vo E VBRI 920 En
U IR

TRM LR
JEAHMENATER (SFDR) 360 (175 MM B K ) RMS
AR DC IR 1078 SENTHEAR A5 — I RMS (2 He

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 75
Dual 10-Bit Rx ADC, Dual 10-Bit Tx DAC, Integrated TD-SCDMA
MAX19708 Filters, Three 12-Bit Auxiliary DACs, 10-Bit Auxiliary ADC with 4:1 11
Input Mux
Dual 10-Bit Rx ADC, Dual 10-Bit Tx DAC, Three 12-Bit Auxiliary
i + ;
MAX19705/MAX19706'/MAX19707 DACs, 10-Bit Auxiliary ADC with 4:1 Input Mux 7.5/22/45

TARH iy —— BESCIR I IR Ty
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P<Y
ThEEtEE
Vpp = +2.7V T0 +3.3V OVpp = +1.8V T0 +3.3V
AP 2RI
< aoc NAXI/V
AN B | MAX19705 <— SHDN
QAP Z 10-BIT ;"
ADC o
N > HALF- <::> e
T DUPLEX
. B BUS
< 10-BIT
o DAC
I
QDP < 10-BIT
DAC
o SYSTEM | o CLK
|_|— CLOCK
PROGRAMMABLE
SERIAL |
OFFSET/CM INTERFACE [ g[|3,\|‘_K
. AND SYSTEM [ oS
¥ CONTROL [
DACT DAC [
12T |
DAC2 DAC | 1.024V SEEFF:DN
REFERENCE
BUFFER e
COM
12-BIT
DAC3 oac [
V||)D OVlDD
e o
ADCT >—ey 10817 »-DouT
ADC2 > MU e
M AXIV %
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—tl My

Bl Yy

B ORI (R 1) S 2 B T RE R SR Bl M RAG , AT il 19 B3 4ME(E 8., 15 % 1 www.maxim-ic.com.cn/packages. )
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HEEE

2X

A [0.15]c]s]

E2

IA A /N%TKING

_\\+ - {a]

N !
y
] _1
ﬂnnn¢nngn R
12 3 = 2
A/ [l I I-—E2/2 — \ [10.10 GiCTATB]
PIN # 1 1D. N P ¢ PIN #11D. /\
DETAIL B E2 0.35x45*
TAl BOTTOM VIEW
¢ ¢
L (R IS OPTIONAL)
]
R g r
Al
APPLICABLE TO .4mm PITCH PKG. ONLY \szm TP 7 -
EVEN TERMINAL 0ODD TERMINAL
W 0.10|C
I:II:II:IEIEIEIIIIEIEIEIE!_I_.J_ aloosc] A\
N,
~ T LT (DRALLAS VI /N XI/VI
SEATING TME PACKAGE OUTLINE
PLANE SIDE_VIEW 32, 44, 48, 56L THIN QFN, 7x7x0.8mm
-DRAWING NOT TO SCALE-

DETAIL A (NE-1) X ]
‘[ 77N

(ND-1

\
/ |

|
LNIRIRIy IR

>

+

32, 44, 48L QFN.EPS
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#HEEE ()
B FORME (1) S 3 B T RE R SR Bl M RAG , anT filr 19 B3 4ME(E B, 15 % 1 www.maxim-ic.com.cn/packages. )

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
CUSTOM PKC. PKC.  [DEPOPULATE 02 E2 JEDEC | Do
- d 40220 | BONDS
(reg77-1) CODES  |LEADS wiN. | Nom. | max. [ win. [ vom. [ wax. | rev_ c [acLoweD)
PKE 321 7 4L 77 48L 7x7 48L 7x7 56L 7x7 Hez 1= 4551470 | 425 | 455 | 470 485 | - YEs
symaoL | MIN. | Now. [ wax. | min. Tnow. ] wax. | wn. T om. T wax. ] u Tvow. T max. [ mn Tnom Jusx. | [7e7753 = 4551470 | 4.85 | 4.55| 4.70| 485 | - NO
A | 070 076 | 0:80 | 0.70 | 0.75 | 0.80 | 0.70 | 075 | 0.80 | 0.70 |0.75 |80 [a.70 075 [0sa | [raa77—2 |- 455 (470 | 4.85 | 4.55| 4.70] 4.85 |wkkp-1[ YES
Al 0 ]0.02]006| 0 |002/005| 0 |002]006]| 0 002|006 | @ - loos | |[TH477-3 |- 4951470 (485 | 4.55 | 4.70) 4.85 |WKKD-1] YES
) 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]0.30 [ 0.35]0.20 [0.25 | 0.30 [0.20 | 0.25 [0.30 | 0.20 [0.25 |0.30 [0.15 |0.20 [025 | [T4877=3 |- 4851510)5.2514.951 5.101525] - | YES
D |690]7.00]7.10]6.907.00]7.10 6.0 [7.00[7.10 [6.80 [7.00 [7.10 [6.80 [7.00 [7.10] [T48774 |- 5451660563546 6601685 - | YES
E 690700710690 [7.00[7.10 [690 | 7.00 |7.10 | 6.50 [7.00 [ 7.10 | 690 |7.00 | 7.00 | |[T4877=5 |- 24012501260 | 2.40) 2501260 | - No
e 0.65 BSC. 0.50 BSC. 0.50 BSC. 050 BSC. 0.40 BSC. 12;;': 545|560)563 | 545) 560|563 | - :‘E‘;
e Tozml -1 - loml =1 —Toml =1 - loml = | - loz [oss | ose -7 |- 495[5.10[5.25 [495[ 5.10[ 525 -
15677-1 |- 5.20 [5.30 [ 5.40 [ 5.20[ 5.30[ 540 | - YES
L |045] 05| 0.65) 045 |0.55) 0.65 [ 030 | 0.40 | 0.50 | 0.45 | 055 [0.65 | 040 | 050 | 0.60
u | -l-1-1-{-1-1=-1-1-1-1-1-1o3/o40]|050
N 32 “ 48 44 56 *% NOTE: T4877—1 IS A CUSTOM 4BL PKG. WITH 4 LEADS DEPOPULATED.
TOTAL NUMBER OF LEADS ARE 44.
ND 8 1" 12 10 14
NE 8 1 12 12 1"
NOTES:
1. DINENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—1994.
2. ALL DIMENSIONS ARE IN MILLUMETERS. 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 EMTHER 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 TIP.
6. ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
A\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING §ONF/0RM/S T</> JEDEC MO220 EXCEPT THE EXPOSED PAD DIMENSIONS OF
T4877-1/-3/-4/-5/—6 & T5677-1. ALLAS -,
10. WARPAGE SHALL NOT EXCEED 0.10 mm. EI Qlwcnn /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. REV.
-DRAWING NOT TO SCALE- 21-0144 E

MAXIM 1t = 1 ZE &b

1b*= 8328154 HREI4wA5 100083
fEEIE: 8008100310

BiE: 010-62115199

f£E: 010-6211 5299
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