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ABSOLUTE MAXIMUM RATINGS

VDD to GND, OVDD to OGND
GNDto OGND..........oooovieiiie.
IAP, IAN, QAP, QAN, IDP, IDN, QDP,

QDN, DAC1, DAC2, DAC3 to GND
ADC1, ADC21to GND...................
REFP, REFN, REFIN, COM to GND

-0.3Vto +0.3V

-0.3Vto +3.6V Continuous Power Dissipation (TA = +70°C)
56-Pin Thin QFN-EP (derate 27.8mW/°C above +70°C)2.22W
Thermal Resistance OJA ......vvvvvveeeieieeieeiieieeci

..................... -0.3Vto VDD Operating Temperature Range ..........c...cccceeoeen

ADO-AD9, DAO-DA9, SCLK, DIN, CS/WAKE,

CLK, DOUT to OGND .............

-0.3Vto (VDD + 0.3V) Junction Temperature............cccccoviiiiiiiiiiie,
-0.3V to (VDD + 0.3V) Storage Temperature Range................ .

Lead Temperature (soldering, 10s)

-0.3V to (OVDD + 0.3V)

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Vpp = 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, CM1 = 0, CMO = 0, differential Rx ADC input, differential Tx DAC output,
Crerp = CRerN = Ccom = 0.33uF, CL < 5pF on all aux-DAC outputs, Ta = TmIN to TmAx, unless otherwise noted. Typical values are at

Ta = +25°C.) (Note 1)

PARAMETER

| symsoL |

CONDITIONS | MmN TYP  MmAX | uNITS

POWER REQUIREMENTS

Analog Supply Voltage

VbD

2.7 3.0

Output Supply Voltage

OVbDp

1.8 VDD

Vpp Supply Current

FD mode: fcLk = 7.5MHz, foyt = 620kHz
on both DAC channels;

fiIN = 1.875MHz on both ADC channels; 10
aux-DACs ON and at midscale, aux-ADC
ON

SPI2-Tx mode: fcLk = 7.5MHz, fouT =
620kHz on both DAC channels; Rx ADC
OFF; aux-DACs ON and at midscale, aux-
ADC ON

7.3

SPI1-Rx mode: fcLk = 7.5MHz, fiN =
1.875MHz on both ADC channels; Tx DAC
OFF (Tx DAC outputs at 0V); aux-DACs
ON and at midscale, aux-ADC ON

7.1

SPI4-Tx mode: fcLk = 7.5MHz, fouT =
620kHz on both DAC channels; Rx ADC
ON (output tri-stated); aux-DACs ON and
at midscale, aux-ADC ON

9.7

mA
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = 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, CM1 = 0, CMO = 0, differential Rx ADC input, differential Tx DAC output,
CRrEeFp = CRerN = Ccom = 0.33pF, CL < 5pF on all aux-DAC outputs, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at

Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

SPI3-Rx mode: fcLk = 7.5MHz, fiN =

1.875MHz on both channels; Tx DAC ON 95 12

(Tx DAC outputs at midscale); aux-DACs '

ON and at midscale, aux-ADC ON

Standby mode: CLK = 0 or OVpp; mA
VbD Supply Current aux-DACs ON and at midscale, 2.7 3.5

aux-ADC ON

Idle mode: foLk = 7.5MHz; aux-DACs ON 46 6

and at midscale, aux-ADC ON '

Shutdown mode: CLK = 0 or OVpp, or

aux-ADC OFF 05 5 WA

FD mode: foLk = 7.5MHz, foyTt = 620kHz

on both DAC channels; fiN = 1.875MHz on 094

both ADC channels; aux-DACs ON and at '

midscale, aux-ADC ON

A

SPI1-Rx and SPI3-Rx modes: fcLk = m

7.5MHz, fiN = 1.8756MHz on both ADC 0.90

channels; DAC input bus tri-stated; aux- ’

DACs ON and at midscale, aux-ADC ON

SPI2-Tx and SPI4-Tx modes: foLK =
OVpp Supply Current 7.5MHz, fouT = 620kHz on both DAC 52

channels; ADC output bus tri-stated; aux-

DACs ON and at midscale, aux-ADC ON

Standby mode: CLK = 0 or OVpp; aux- 01

DACs ON and at midscale, aux-ADC ON ' HA

Idle mode: fcLk = 7.5MHz; aux-DACs ON 128

and at midscale, aux-ADC ON '

Shutdown mode: CLK = 0 or OVpp, or 01

aux-ADC OFF '
Rx ADC DC ACCURACY
Resolution N 10 Bits
Integral Nonlinearity INL +0.5 LSB
Differential Nonlinearity DNL No missing codes over temperature (Note 2) -0.8 +0.4 +1.0 LSB
Offset Error Residual DC offset error -5 +0.2 +5 %FS
Gain Error Includes reference error -5 +0.9 +5 %FS
DC Gain Matching -0.15 +0.04 +0.15 dB
Offset Matching +11 LSB
M AXI/V 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = 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, CM1 = 0, CMO = 0, differential Rx ADC input, differential Tx DAC output,
Crerp = CRerN = Ccom = 0.33pF, CL < 5pF on all aux-DAC outputs, Ta = TmIN to Timax, unless otherwise noted. Typical values are at
Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Gain Temperature Coefficient +30 ppm/°C
o Offset (Vpp £5%) +0.2
Power-Supply Rejection PSRR - LSB
Gain (Vpp £5%) +0.05
Rx ADC ANALOG INPUT
Input Differential Range ViD Differential or single-ended inputs +0.512 \
Input Common-Mode Voltage
Range vem Vpp /2 Vv
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 1A 5
Data Latency Clock
Channel QA 55 Cycles
Rx ADC DYNAMIC CHARACTERISTICS (Note 4)
) ) . fiN = 1.875MHz 53.2 54.8
Signal-to-Noise Ratio SNR dB
fiN = 3.3MHz 54.9
, , o fin = 1.875MHz 53.1 54.7
Signal-to-Noise and Distortion SINAD dB
fiN = 3.3MHz 54.8
) ) fiN = 1.875MHz 64.2 73.9
Spurious-Free Dynamic Range SFDR dBc
fiN = 3.3MHz 79.8
o fin = 1.875MHz 717 628
Total Harmonic Distortion THD dBc
fiIN = 3.3MHz -74.3
) . ) fiN = 1.875MHz -76.8
Third-Harmonic Distortion HD3 dBc
fiN = 3.3MHz -83.8
) . . fiN1 = 1.8MHz, AN = -7dBFS;
Intermodulation Distortion IMD fing = IMHz, Aing = -7dBFS -72 dBc
Third-Order Intermodulation fiIN1 = 1.8MHz, AiN1 = -7dBFS;
Distortion M3 fiN2 = TMHz, AiNn2 = -7dBFS -83 dBc
Aperture Delay 3.5 ns
Aperture Jitter 2 PSRMS
Overdrive Recovery Time 1.5x full-scale input 2 ns
Rx ADC INTERCHANNEL CHARACTERISTICS
- fiINxy = 1.8MHz, Anx Yy = -0.5dBFS, finy x =
lk R i ' ' -91 B
Grosstalk Rejection MHz, Ay x = -0.50BFS (Note 5) ° d
Amplitude Matching fiN = 1.8MHz, AN = -0.5dBFS (Note 6) +0.01 dB
Phase Matching fiN = 1.8MHz, AN = -0.5dBFS (Note 6) +0.01 Degrees

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 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, CM1 = 0, CMO = O, differential Rx ADC input, differential Tx DAC output,
CRrerp = CRerN = Ccom = 0.33pF, CL < 5pF on all aux-DAC outputs, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at

Ta = +25°C.) (Note 1)

PARAMETER i SYMBOL i CONDITIONS i MIN TYP MAX i UNITS
Tx DAC DC ACCURACY
Resolution N 10 Bits
Integral Nonlinearity INL +0.3 LSB
Differential Nonlinearity DNL Guaranteed monotonic (Note 2) -0.75 +0.2 +0.75 LSB
Residual DC Offset Vos -4 +1.2 +4 mV
Full-Scale Gain Error -40 +1.6 +40 mV
Tx DAC DYNAMIC PERFORMANCE
DAC Conversion Rate foLk (Note 3) 7.5 MHz
In-Band Noise Density ND fouTt = 620kHz -120 dBFS/Hz
piire-order Intermodulation IM3 | four1 = 620kHz, fouTs = 640kHz 79 dBc
Glitch Impulse 10 pVes
E‘;:B%L;S'Free Dynamic Range to SFDR | fouT = 620kHz 61 73.8 dBc
L‘;tigfrmomc Distortion to THD | four = 620kHz 722 597 | dBe
Signal-to-Noise Ratio to Nyquist SNR fouT = 620kHz 55.1 dB
Tx DAC INTERCHANNEL CHARACTERISTICS
|-to-Q Output Isolation fouTtx Y = 2MHz, fouTy,x = 2.2MHz 92 dB
Sain Mismatoh Between fand @ Measured at DC 04 +001 +04 | dB
g]]iiigffmamh Between | and Q fouTt = 620kHz +0.15 Degrees
Differential Output Impedance 800 Q
Tx DAC ANALOG OUTPUT
Full-Scale Output Voltage VFs +400 mV
Bits CM1 = 0, CMO = 0 (default) 1.29 1.36 1.42
Bits CM1 =0, CMO =1 1.14 1.2 1.27
Output Common-Mode Voltage VcomD - V
Bits CM1=1,CM0 =0 0.96 1.05 1.15
Bits CM1 =1, CMO = 1 0.78 0.89 1.03
Rx ADC-Tx DAC INTERCHANNEL CHARACTERISTICS
Receive Transmit Isolation ADC fini = fing = 1.8MHz, DAC fou = 92 dB
fouTqQ = 620kHz
AUXILIARY ADCs (ADC1, ADC2)
Resolution N 10 Bits
MAXIM 5
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = 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, CM1 = 0, CMO = O, differential Rx ADC input, differential Tx DAC output,
CREFP = CREFN = Ccom = 0.33pF, C| < 5pF on all aux-DAC outputs, Ta = TMIN to Timax, unless otherwise noted. Typical values are at
Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

AD1 = 0 (default) 2.048

Full-Scale Reference VREF Vv
AD1 =1 VDD
Oto

Analog Input Range v
ginp ¢ VREF

Analog Input Impedance Measured at DC 500 kQ

Measured at unselected input from 0O to

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

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

Differential Nonlinearity DNL S;‘jera:gggi&?;“g’”'cOverCOde100“’ 10 065 +12 | LSB

Output-Voltage Low VoL RL > 200kQ 0.2 vV
Output-Voltage High VOH Rl > 200kQ 2.57 V
DC Output Impedance DC output at midscale 4 Q
. ) From code 1024 to code 3072, within =10
Settling Time 1 us
LSB
Glitch Impulse From code 0 to code 4095 24 nVes

Rx ADC-Tx DAC TIMING CHARACTERISTICS
CLK Rise to Channel-I Output Data

valid tDOI Figure 3 (Note 2) 55 8.2 11.5 ns
CLK Fall to Channel-Q Output )

Data Valid tpoQ Figure 3 (Note 2) 6.5 9.3 13.0 ns
I—IDAC DATA to CLK Fall Setup bS] Figure 5 (Note 2) 10 ns
Time

Q—DAC DATA to CLK Rise Setup DsQ 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 ibHa Figure 5 (Note 2) 0 ns
Time

CLK Duty Cycle 50 %
CLK Duty-Cycle Variation +15 %
Digital Output Rise/Fall Time 20% to 80% 2.4 ns

6 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(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, CM1 = 0, CMO = 0, differential Rx ADC input, differential Tx DAC output,
CRrerp = CRerN = Ccom = 0.33uF, CL < 5pF on all aux-DAC outputs, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at
Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

SERIAL-INTERFACE TIMING CHARACTERISTICS (Figures 6 and 8, Note 2)
Falling Edge of CS/WAKE 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/WAKE Setup Time tcs 10 ns
CS/WAKE High Pulse Width tosw 80 ns
CS/WAKE High to DOUT .
Active High tcsb Bit ADO set 200 ns
CS/WAKE High to DOUT Low ; Bit ADO set, no averaging, foLk = 7.5MHz, 43 s
(Aux-ADC Conversion Time) CONV 1 CLK divider = 2 ' H
DOUT Low to CS/WAKE .
Setup Time tDCs Bit ADO, AD10 set 200 ns
SCLK Low to DOUT Data Out tch Bit ADO, AD10 set 145 ns
CS/WAKE High to DOUT High tcHz | Bit ADO, AD10 set 200 ns
Impedance
MODE-RECOVERY TIMING CHARACTERISTICS (Figure 7)

From shutdown to Rx mode, ADC settles 500

to within 1dB SINAD

From shutdown to Tx mode, DAC settles to 26.2

within 10 LSB error ’
Shutdown Wake-Up Time ; From aux-ADC enable to aux-ADC start 10 S
(With CLK) WAKE.SD conversion H

From shutdown to aux-DAC output valid 28

From shutdown to FD mode, ADC settles

to within 1dB SINAD, DAC settles to within 500

10 LSB error

From idle to Rx mode, ADC settles to within 73

1dB SINAD '

. From idle to Tx mode, DAC settles to 10

Idle Wake-Up Time N LSB error 5.2 s
(With CLK) WAKE,STO g

From idle to FD mode, ADC settles to

within 1dB SINAD, DAC settles to within 10 7.3

LSB error

MAXIMN 7
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 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, CM1 = 0, CMO = O, differential Rx ADC input, differential Tx DAC output,
CRerFP = CRerN = Ccom = 0.33pF, CL < 5pF on all aux-DAC outputs, Ta = TMIN to Timax, unless otherwise noted. Typical values are at
Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
From standby to Rx mode, ADC settles to 75
within 1dB SINAD '
) From standby to Tx mode, DAC settles to
Standby Wake-Up Time N 10 LSB error 22.2 s
(With CLK) WAKE,ST1 H
From standby to FD mode, ADC settles to
within 1dB SINAD, DAC settles to within 10 22.2
LSB error
Enable Time from Tx to R, .
Fast Mode tENABLE,RX | ADC settles to within 1dB SINAD 0.1 ys
Enable Time from Rx to Tx, i
Fast Mode tENABLE, TX | DAC settles to within 10 LSB error 0.1 us
Enable Time from Tx to Rx, tENABLE,RX | ADC settles to within 1dB SINAD 7.3 us
Slow Mode
Enable Time from Rx to Tx, .
Slow Mode tENABLE, TX | DAC settles to within 10 LSB error 5.2 ys
INTERNAL REFERENCE (VRerIN = VDD; VREFP, VREFN, VcoM levels are generated internally)
Positive Reference VREFP - VCOM 0.256 \
Negative Reference VREFN - Vcom -0.256 Y
Vbp /2 VbD /2
Common-Mode Output Voltage Vcowm 045 Vpp/2 045 \
Maximum REFP/REFN/COM | 5 mA
Source Current SOURCE
Maximum REFP/REFN/COM | 5 mA
Sink Current SINK
Differential Reference Output VREF VREFP - VREFN +0.490 +0.512 +0.534 V
lefer¢Qt|aI Reference Temperature REFTC +30 ppmM/°C
Coefficient
BUFFERED EXTERNAL REFERENCE (external VRErFIN = 1.024V applied; VREFP, VREFN, Vcom levels are generated internally)
Reference Input Voltage VREFIN 1.024 Vv
Differential Reference Output VDIFF VREFP - VREFN 0.512 \Y
Common-Mode Output Voltage Vcowm Vpp /2 Vv
Maximum REFP/REFN/COM | 5 mA
Source Current SOURCE
Maximum REFP/REFN/COM | 5 mA
Sink Current SINK
REFIN Input Current -0.7 pA
REFIN Input Resistance 500 kQ

8 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 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, CM1 = 0, CMO = 0, differential Rx ADC input, differential Tx DAC output,
CRrerp = CRerN = Ccom = 0.33pF, CL < 5pF on all aux-DAC outputs, Ta = TMIN to Timax, unless otherwise noted. Typical values are at
Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
DIGITAL INPUTS (CLK, SCLK, DIN, CS/WAKE, DA9-DAO0)
Input High Threshold VINH 0.7 x OVpp V
Input Low Threshold VINL 0.3 x OVpp \
CLK, SCLK, DIN, CS/WAKE = OGND or
OVoD -1 +1
Input Leakage DIIN DAS-DAO = OVop 1 o pA
DA9-DAO = OGND -5 +5
Input Capacitance DCIN 5 pF
DIGITAL OUTPUTS (AD9-ADO, DOUT)
Output-Voltage Low VoL ISINK = 200pA 0.2 x OVpp \Y
Output-Voltage High VOoH 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 guaranteed by production tests. Specifications at Ta < +25°C guaranteed by
design and characterization.

Note 2: Guaranteed by design and characterization.

Note 3: The minimum clock frequency (fcLk) for the MAX19710 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 DOUT. The maximum con-
version 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 sec-
ond channel. FFTs are performed on each channel. The parameter is specified as the power ratio of the first and second
channel FFT test tones.

Note 6: Amplitude and phase matching are measured by applying the same signal to each channel, and comparing the two output
signals using a sine-wave fit.

MAXIMN 9
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BT (E4F1E
(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, CM1 = 0, CMO = 0, differential Rx ADC input, differential Tx DAC
output, CRerp = CRerN = Ccom = 0.33uF, 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 < - 0 5 o 0 a
fin = 1.8019362MHz FUNDAMENTAL |2 fiy = 1.8019362MHz FUNDAMENTAL § E
10 | Ay - -0524dBFS 10 [ Aw=-0.4880BFS § 10 : :
- SINAD = 54.897dB Z _ SINAD = 54.773dB = R INT —P> <—1IN2 =
20 E 20 20 K
SNR = 54.927dB SNR =54.83dB fing = 1.7471383MHz
@ ~30 | THD = -76.6090Bc @ 30 [ THD=-73651dBc 7 30 T =1.8421213MH;
% 40 SFDR = 83.379dBc ‘i@/ 40 SFDR = 77.541dBc g 40 | Am1=Ang =-7dBFS
L w w IMD = -64dBc
§ -50 g -50 § -50
= = T -0
E 3 :
a0 | 2fin1 - finz —H <— 2fjN2 - fiNg
,90 1 4 L e ! ! L L}
e ~100 1 |H|\I“ll‘ﬂ|“h L T e T [T T
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)
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 2 57 5 57 g
-10 finy | — fin2 < £ -
g 56 5 56 5
-20 E IA 2 1A E
fin1 = 1.7471383MHz | 55 J_
P 30 [ing=1.8421213MH: Sl e s
S 40 At =Ane=-TdBFS TN = ) e
e IMD = -64dBc T 9 | N g i T
= =
T -60 >
<C
-70 59 52
%0 21 - five —] | | (<a—— 2 - it
-90 51 51
-100 50 50
0 05 10 15 20 25 30 35 0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz)
Rx ADC TOTAL HARMONIC DISTORTION Rx ADC SPURIOUS-FREE DYNAMIC RANGE Rx ADC SIGNAL-TO-NOISE RATIO
vs. ANALOG INPUT FREQUENCY vs. ANALOG INPUT FREQUENCY vs. ANALOG INPUT AMPLITUDE
90 . 90 o 60 ; .
g E fin=1.875MHz E
8 g 85 & 55 &
z z A z
80 80 [ A 50 S
A r—
5 N 75 Foaey 45
g e 4 S 1 "‘-r\\ )
g S 2 ] S
o 10 o = 10 v | = 40 1A
2 1 = QA 2
= & »
65 QA 65 35
60 60 30
55 55 25
50 50 20
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 30 25 20 15 -10 -5 0
ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT AMPLITUDE (dBFS)

10 MAXI M
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HR T (EHFE(4)

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

Rx ADC SIGNAL-TO-NOISE AND DISTORTION

60
55
50
45
40

SINAD (dB)

35
30
25
20

57.0
56.5
56.0
555

_. 550

3

= 545

=

@ 540
535
53.0
525
52.0

90
85
80

75

SFDR (dBc)

70

65

60

55

RATIO vs. ANALOG INPUT AMPLITUDE

fin = 1.875MHz

MAX19710 toc10

30 26 20

-15

-10

-5

ANALOG INPUT AMPLITUDE (dBFS)

Rx ADC SIGNAL-TO-NOISE RATIO

vs. SAMPLING FREQUENCY

0

MAX19710 toc13

LT

- fin = 1.875MHz
1A
Y
[
QA

15202530354045505560657075

SAMPLING FREQUENCY (MHz)

Rx ADC SPURIOUS-FREE DYNAMIC RANGE
vs. SAMPLING FREQUENCY

L ——
fin = 1.875MHz

MAX19710 toc16

—

QA

156202530354045505560657075

SAMPLING FREQUENCY (MHz)

MAXIMV

“THD (dBc)

=)
=
=
<

=
%]

SNR (dB)

80
75
70
65
60
55
50
45
40
35
30

Rx ADC TOTAL HARMONIC DISTORTION
vs. ANALOG INPUT AMPLITUDE

fin = 1.875MHz PE
Y-
IA :
4
/ f
p QA
A=

30 25 20 15 100 5 0

ANALOG INPUT AMPLITUDE (dBFS)

Rx ADC SIGNAL-TO-NOISE AND DISTORTION

57.0
56.5
56.0
555
55.0
545
54.0
535
53.0
525
52.0

58

57

56

55

54

53

52

RATIO vs. SAMPLING FREQUENCY

T
- fin = 1.875MHz

1AX19710 toc14

QA

15202530354045505560657075
SAMPLING FREQUENCY (MHz)

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

| |
fin = 1.875MHz

MAX19710 toc17

35 40 45 50 55 60 65
CLOCK DUTY CYCLE (%)

SFDR (dBc)

“THD (dBc)

SINAD (dB)

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

90 T T B
85 |fin=1.875MHz H
80 g
75
70 QA
65 } %
60 o2
o LA 1A
N |
50 | 1A
45
40
35
30
30 25 200 15 -10 -5 0
ANALOG INPUT AMPLITUDE (dBFS)
Rx ADC TOTAL HARMONIC DISTORTION
vs. SAMPLING FREQUENCY
85 T T T e
fin = 1.875MHz s
80 IA g
=
Gl o
70 T
QA
65
60
55

15202530354045505560657075
SAMPLING FREQUENCY (MHz)

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

58 ‘ : =
fir = 1.875MHz 2

57 %

56 m

55 Jﬁ_m ——

54 A

53

52

35 40 45 50 55 60 65
CLOCK DUTY CYCLE (%)

11
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BRI T FFFIE(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 = 0dBFS, CM1 = 0, CMO = 0, differential Rx ADC input, differential Tx DAC
output, CRerp = CRerN = Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)

-THD (dBc)

SFDR (dBc)

12

—_
N
3]

—

o
~
]

GAIN ERROR (%FS)

90
85
80
75
70
65
60
55
50
45
40

O
o N o
S o S

o
S

o
o
(=}

o
N
o G

90

80

70

60

50

40

30

Rx ADC TOTAL HARMONIC DISTORTION
vs. CLOCK DUTY CYCLE

fin = 1.875MHz
IA

MAX19710 toc19

QA

35 40 45 50 55 60 65
CLOCK DUTY CYCLE (%)

Rx ADC GAIN ERROR vs. TEMPERATURE

MAX19710 toc22

QA

| R NPT e
3
-
.....
.......... B /
o
T

——

1A

-40 -15 10 35 60 85
TEMPERATURE (°C)

Tx DAC SPURIOUS-FREE DYNAMIC RANGE
vs. OUTPUT AMPLITUDE

1
four = 2MHz

j=]
o
MAX19710 toc25

30 25 200 15 10 5 0

OUTPUT AMPLITUDE (dBFS)

SFDR (dBc)

SFDR (dBc)

AMPLITUDE (dBFS)

90

85

80

75

70

65

60

90

85

80

75

70

65

60

55

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

fin = 1.875MHz £
IA 2
3 f
T ~ —
i O

35 40 45 50 55 60 65
CLOCK DUTY CYCLE (%)

Tx DAC SPURIOUS-FREE DYNAMIC RANGE
vs. SAMPLING FREQUENCY

four =fok /10

MAX19710 toc23

7
p o
S— S
ke

15202530354045505560657075
SAMPLING FREQUENCY (MHz)

Tx DAC CHANNEL-ID SPECTRAL PLOT

four = 2.2MHz E
0 076 152 228 304 380
FREQUENCY (MHz)

OFFSET ERROR (%FS)

SFDR (dBc)

AMPLITUDE (dBFS)

1.00
0.75
0.50
0.25

0

-0.25
-0.50
-0.75
-1.00

90

85

80

75

70

65

60

Rx ADC OFFSET ERROR vs. TEMPERATURE

MAX19710 toc21

40 1510 35 60 85
TEMPERATURE (°C)

Tx DAC SPURIOUS-FREE DYNAMIC RANGE
vs. OUTPUT FREQUENCY

5
£
Qo =
PRy
J Seenfe o 'o‘\\.“
/\\‘ H A *,
o o )
- ™ JNRL
L~
1D

02 06 10 14 18 22 26 30 34 38
OUTPUT FREQUENCY (MHz)

Tx DAC CHANNEL-QD SPECTRAL PLOT

four = 2.2MHz ;
0 076 152 228 304 380
FREQUENCY (MH2)

MAXI M
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BRI T (EHFI1E(4)
(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, CM1 = 0, CMO = 0, differential Rx ADC input, differential Tx DAC
output, CRerp = CRerN = Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)

Tx DAC CHANNEL-ID TWO-TONE Tx DAC CHANNEL-QD TWO-TONE SUPPLY CURRENT
SPECTRAL PLOT SPECTRAL PLOT vs. SAMPLING FREQUENCY
0 5 0 g 10.0 —_ s
0 fouTt = B00KHz, H 0 fouTt = 600KHz, s FD MODE A
fouT = 800KHz & fouT = 800KHz & g5 | Mn=1875MHz g
E S : fout = 620kHz =
-20 -20 //
] P -30 9.0 //
o oo
= = = 7
= = < 65 -
5 50 E 50 = //
oo oo
= 60 = 60 80
70 -70
75
-80 -80
-90 -90 7.0
0 076 152 228 304 380 0 076 152 228 304 380 15202530354045505560657075
FREQUENCY (MHz) FREQUENCY (MHz) SAMPLING FREQUENCY (MHz)
Rx ADC INTEGRAL NONLINEARITY Rx ADC DIFFERENTIAL NONLINEARITY Tx DAC INTEGRAL NONLINEARITY
1.00 = 1.00 5 08 i
0.75 5 075 = 06 5
: : =
050 050 04
025 i i _ 025 _ 02
& 7} 7
= 0 = 0 = 0 LA
= = =
025 ! -0.25 ! 02
-0.50 -050 -0.4
-0.75 075 0.6
-1.00 -1.00 -0.8
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
Tx DAC DIFFERENTIAL NONLINEARITY vs. TEMPERATURE AUX-DAC INTEGRAL NONLINEARITY
05 3 0520 ‘ 5 2.0 s
04 é VREFP - VREFN § " §
03 2 5 é
0515 - 1.0
02 | . |
= |
5 0 da iy | | = S~ _ 05
5 0 = 0510 2 .
8 41 & —— =
o (L AN 2 -05 !
-0.2
0.505 -1.0
-03
04 -15
05 0500 20
0 128 256 384 512 640 768 896 1024 -40 -15 10 35 60 85 0 512 1024 1536 2048 2560 3072 3584 4096
DIGITAL INPUT CODE TEMPERATURE (°C) DIGITAL INPUT CODE

MAXIMV 13
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—t L I]y

Bl Yy

14

DNL (LSB)

DNL (LSB)

OUTPUT VOLTAGE (V)

-0.2
-0.4

AUX-DAGC DIFFERENTIAL NONLINEARITY

1.0
0.8

IAX19710 toc37

0.6
0.4
0.2
0
-0.2

-0.4
-0.6

-0.8

-1.0

0

DIGITAL INPUT CODE

512 1024 1536 2048 2560 3072 3584 4096

AUX-ADC DIFFERENTIAL NONLINEARITY

0.8

0.6

MAX19710 toc39

0.4

0.2

-0.6

-0.8

0

3.0

128 256 384 512 640 768 896 1024

DIGITAL OUTPUT CODE

AUX-DAC OUTPUT VOLTAGE
vs. OUTPUT SINK CURRENT

2.5

2.0

MAX19710 toc41

15

1.0

0.5

0

/

0.001

0.01 0.1 1 10
QUTPUT SINK CURRENT (mA)

100

INL (LSB)

3.0

25

2.0

15

1.0

OUTPUT VOLTAGE (V)

0.5

0.001

CS/WAKE

AUX-DAC
OUTPUT

B TERFIE(4)
(Vpbp = 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, CM1 = 0, CMO = 0, differential Rx ADC input, differential Tx DAC
output, CRerp = CRerN = Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)

AUX-ADC INTEGRAL NONLINEARITY

MAX19710 toc38

M

Y

T

0

128 256 384 512 640 768 896 1024
DIGITAL OUTPUT CODE

AUX-DAC OUTPUT VOLTAGE
vs. OUTPUT SOURCE GCURRENT

N\

MAX19710 toc40

\
\
|

0.01 0.1 1

10 100

OUTPUT SOURCE CURRENT (mA)

AUX-DAC SETTLING TIME

MAX19710 tocd:
- ey

STEP FROM CODE 1024 TO CODE 3072

1V/div

500mV/div

400ns/div

MAXI M
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5 i B
E L AR Ii#E
1 REFP IEEER R AN, F0.33nF K 35 8 GND, 1% FL 25 W R A B 53l REFP 5| i 222% .
2,8, 11, 39, e v e
a1 a7 51 VDD B . 3@ 3 2.2pF F10. 1aF F: 15 L 20K Vpp 3% % %2 GND.
3 IAP B TA R, g TE T, KESRERIAP.
4 IAN I TA ARG A, s TER T, #RIAN £ COM.
5,7,12, 40, 50 GND B, 2T A GND 51 2 3t~ .
6 CLK EEMI e A, Rt ADC FIL & 2% DAC I 5.
9 QAN TEIE QA A A . B TAEF T, %3 QAN E COM.
10 QAP I QA AR A . B TAEDT R, 5 5 IR £ QAP.
13-22 ADO-AD9 | #EWt ADCHFfiith, AD9 Jff A R AL(MSB), ADO A HARA % (LSB).
23 OGND i 3R B
24 OVpD IR BN U, RSN +1.8V 2 Vpp. 5 2.2pF 10, 1pF H 5 LA 4% OVpp 25 #% 2 OGND.
25-34 DAO-DA9 | KiEDACEUFHiA, DAY N EABAL(MSB), DAO NEAEARNLLSB). DAO-DA9 PIFF L+ & OVpp.
35 DOUT BB ADC B4
36 DIN 3k TR O BRI A, Sl /e SCLK R8I .
37 SCLK SRR AT R AP A .
38 CS/WAKE | 3#ZsfTH 0 F %/WAKEHi A . MAX19710 Wi, CS/WAKE#&HIMERINAE, &% MR GER o .
42 ADC?2 ] PR G B ADC RIS A 2.
43 ADC1 AP (% B ADC DL A .
44 DAC3 i B DAC3 L (B, Vour = 0).
45 DAC?2 i B DAC2 L # a tH (_E BT, Voyr = 0)-
46 DACH B DAC] B 1 (AFC DAC, BRI, Vour = 1.1V).
48 IDN Tx DAC#I& ID 2 43 fii H 75 .
49 IDP Tx DAC# & ID 243 i H 1E 3 .
52 QDN Tx DACHi i QD 22 43-%ii HH 1 «
53 QDP Tx DACIE I QD 2434 ) 1F ¥
54 REFIN SR, RN FEERE £ Vpp.
55 COM FHEHIETO, % 0.33pF LA 3% % COM % GND.
56 REFN e A A, Rx ADC 85 F2 8 +(Vrgrp - Vrern). FH0.33pFHL%0 %8 REFN 2 GND.
— EP BRA, BB NTERE 2 GND. EEEPR2GNDJZ.

IFZHIERE R ADCHBUR AR &8 b2 2045, AT 1.024Vpop

MAX19710 4 i 7 33 102 Rx ADCHIM & 1012 Tx DAC,
TE7.5Msps il 2~ A7 AR ShRE M = 1 sh S ke .

MAXIM

WEFES . Tx DACHE I H 73 +400mV i B2 £ 2
oy, SAEEREERE, REWEXT ID-QD 17 R HE .

15
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MAX19710

10{. 7.5Msps. £ T &#l

MAXI19710 5 5% T 3 % 12 # B DAC (aux-DAC)HI 104
333ksps i B ADC (aux-ADC), & 4: 150 A 2 i85 M4 .
B DAC 1T &% AGC. VGAMIAFC L B &, &7
)4 Tps. FHBIADC BAHdE 1 m e, AT Rmas
ARG E s BB Ao T e e R i
MAX19710 5% I 3 £ 5 4782 1 s 1) 46 A R el Y78 3L
B AT O AT SPI™FIMICROWIRE™. MAX19710 1] i
W E T OB C . SR . FiL. FD. &R (Tx)AEIL
Rx)BE, FFRE$ %6 B DAC F1%# B ADC.
MAX19710 B AL m# . 10475.2%, HT Rx ADC
FITx DAC, M4 FIX T W 48 i 4 3 T.(FD) TAE
o BN E T 3 gl O O AR (RS, DU fEE
B . MAX19710 THEAE2.7V 5 3.3V R HLJE AT 1.8V &
33VEFHIE.

MICROWIRE #2 National Semiconductor Corp. ] 5 -
SPIZ Motorola, Inc.HJEi#x .

—tl L]

Bl Yy

X 101z Rx ADC

ADCH) THRAZES . WKKG W TEMRAR I #E T L3 &
Bt . KR G B A2 A I i R S A R AT — Ik
SRR BRSPS TEY, E TA BRI AE Dy S SR
SRR, S QA K S.S NI A 1. ADC it i FL MLy
AFGEE S +VRep, A5 ATEE A Vpp / 2 (£0.8V). Vggp
& VRepp FI VRERN Z 25 . VEAIMR B L 24 15 B o

B RIEFIRFF(T/H) B B
B 1&Rx ADC Y5 ACRAE . (REF(T/H)H B FE . ADCHi
A(IAP. QAP. TANFIQAN)AI DL Z 4 ok i gk 3. X
IAPFITAN. QAPHIQANHEATRHATICHD, -4k AfF 53k
FEHL % B 7E Rx ADCHY Vpp / 2 (£0.8V)JEREIKY, DLISZEL
AR .

INTERNAL

w7 I -
C2a
Sdc St
o
A7 o—I—{ +

|
[
§4b C2b Cib

[¢)

INTERNAL Ccom
BIAS

INTERNAL

S2a E
[¢)

e+ | -
C2a
Sdc S
o
QAN ——/O—I—{ +

|
I
S4b b cib

INTERNAL Com
BIAS

BIAS COM

b
>,

o—
S3b

O Rl B
[ R

BIAS COM

Sba
C1a S3a
Sta —] I—E—/'o—

>
- -

—
fSZb fs5b

out

out

1 HOLD 1} HOLD

! INTERNAL
TRACK TRACK > NONOVERLAPPING
CLOCK SIGNALS

out
MNAXI
MAX19710

out

1. Rx ADC P &5 T/H H f#%
16
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F1. Rx ADCHi 58 NB[EHIT KR

DIFFECS::‘.IIAA(;'EINPUT DIFFERENTIAL INPUT (LSB) | OFFSET BINARY (AD0-AD9) OUTPUT DECIMAL CODE
VREF x 512/512 511 (+Full Scale - 1 LSB) 111111 1111 1023
VREF x 511/512 510 (+Full Scale - 2 LSB) 111111 1110 1022
VREf x 1/512 +1 10 0000 0001 513
VREF x 0/512 0 (Bipolar Zero) 10 0000 0000 512
-VREF x 1/512 -1 0111111111 511
-VREF x 511/512 -511 (-Full Scale + 1 LSB) 00 0000 0001 1
-VREF X 512/512 -512 (-Full Scale) 00 0000 0000 0
o P CLK TR 64740t SR (e, 1A SRS
A 1024 BRI R, QA A 5.5 AN E
+ - VR ----- - - - VREF - ----- Pt

LARAAARRREE o
111110+
_ 1ot

SET BINARY OUTPUT CODE (LSB
233
=28
=58
288
o082

L
-~ I
|
>
(=}
o
E

£ 0000000011 4 ] ; £

< 0000000010 + ! :
00 0000 0001 J_IJM ! ‘
000000 0000 e ~ - -~ < - - - . v

(COM)
INPUT VOLTAGE (LSB)

2. Rx ADC % 4ireki #¢

Rx ADC Z45 BT FEK
P 3 s, DL A RN Bt 45 SR 2 I e & . EGE
A 38 8 QA FEIH 8015 5 (CLK)_E TR R A, 45 42
Hi B ADO-AD9. TA ¥ 7E CLK EFHERIE, QA¥dEE

MAXIMN

#F4H ##E(ADO-AD9)
ADO-AD9 & MAX19710 (9 Rx ADC ¥t 84t . B igH
Pl OVpp K B 1.8V & Vpp . $U7 i S 4 i £ — it
TG (F D). AR AT BB/ 19 50F 4 Hh ADO-ADO ) 2544
AR (< 15pF), DLk S iR i £ B i 15 A MAX 19710 #54
o, SRS TR, U2 R B 0% e R
SRR AR . 7RSI MAX19710 B % i o 5 5
100Q M, ABITHE ADCHMERE. ST Bt i it
1009 Hf 15 FEL BEL 9K 2h 457 2% i 1) S 1l 2% MAX19710EVKIT
TIREHER] .
7ESHDN. IDLE. STBY. SPI2FISPI4RZAT, ¥l
ADO-AD9 H =75

X{#& 101z Tx DAC

X% 10 o7 BB i 49 g (Tx DAC) A] TAEALE &3k 7.5MHz 1 i
Bh#E R . Tx DACEUFHi A, DAO-DA9, & HF— 1017
Mgk, B R E Tx DACZEIDP. IDN#IQDP. QDN
MR . AREERERENIEAFEL, HS
% HEVEETY

17
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5.5 CLOCK-CYCLE LATENCY (QA)

A\

A A

5 CLOCK-CYCLE LATENCY (IA)

v

IA
QA/\
et ——|
%—ICL—»F—ICH —b‘

G i e

tDOQ—»‘ }4—

tol —>‘ ‘4—

I

T ED € £3 € 63 €3 €3 £ C3 O £

/3. Rx ADC 2175

#2. Tx DACHHEES®W NBHIXT X FR

(P EBEEHEREE, Vrprpac = 1.024V, SPEBEEHEREE VREFDAC = VRERIN, XF T 800mVpp, Vig = 400)

DIFFERENTIAL OUTPUT VOLTAGE (V)

OFFSET BINARY (DA0-DA9)

INPUT DECIMAL CODE

1024 1023

(Ve ) VREFDAC , 1023 111111 1111 1023
1024~ 1023
VRerDAC , 1023
V NET DA —
(Vo) -EEDAC 22 111111 1110 1022
(Vg ) YREEDAC , 1023 10 0000 0001 513
1024~ 1023
(VFs)M . 1023 10 0000 0000 512
1024~ 1023
(Ve ) VREEDAC , 1023 011111 1111 511
1024~ 1023
(Vg ) JREFDAC , 1028 00 0000 0001 1
1024~ 1023
(v )EEEEQAQ.XJQEE 00 0000 0000 0

Tx DAC K% H4(IDN. IDPHIQDN. QDP)fi & 7 7] 45 fry
B, F T OK shii A B BT = T0kQ 1 25 4 i A2 .
fAift T REIEAC _FASSREE AIMAX19710 2 (Al Bl 2. £
BRF_FASI#EE0.89V & 1.36V iYL M E . MAX19710
4 B I A O B 25 T 43 ST L T L BEL R 4 D T i
FEHLER, TWIHAR 4 Tx DACHISE R BN STEE . BT H4E

BEREERHMEZER, Tx DACZE 7 #E % H A ek

18

FrmiER. 2245 M T Tx DACH: H U 5% ARG 09X B
KF. KI0FIH T ERIEE IR . K 43875 Tx DAC
AU H R

Tx DAC [ % ID-QD 1 18 15 H A 30 57 1) B R A HE
ZINRERT B SPHR DB & . E R ARHE A T Tx (5 %5
A B 0 AT A R (K 9) -

MAXIMN
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AKX/ !
MAX19710 :
1

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

© BASEBAND INPUT = +400mV DC-COUPLED

FULL SCALE =156V —]=====smge====cmcccomxeccccccccccracoccnnaaaax e

- COMMON-MODE LEVEL

N

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

Veomp = 1.36V —

ZEROSCALE=116V —{=====Seiccccmmcccendec e cccc et n e cccc e e e >l e e e

ov

[&4. Tx DACZEIDN. IDPHIQDN. QDP 2704 Hi i H: B )i B T

CLK 4/—\—

D0-D9 Q:N-2 TI:NJ >< Q:N-1 I'N Q:N >< EN+1 ><

X
:  GRZI GRIEI G

5. Tx DAC R0 FIE

MAXIMN 19
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Tx DACH &
P S Je 4t A B RSSO He 2 () A X B 06 R . TEGE
ID W BARAER 5 5 R R B, 1838 QD YRR 78 i 4
H5 LT, X — B2 1D A QD i H (R ERIGET

3L EITHEOFML(E#ES

32 HATHE O HIMAX 19710 T/E 4 2R = 8% 12 10 %6 Bl
DAC & 1014 B ADC. LB, B MAX19710 V% & 1 if
FURMIBT . 8 3L R AT D I E AR . 2SR
AL, FD. Rx. Tx. HIBIDACH: i #iBh ADC 4. —
A 160 B0t 75 g T B4, iR 3R . % 161
FH A3-AOEHINI I D11-DO 125 07 20 5. BE e
i F7 & MSB (DI FERT, o Z&LSB (A0). FRAFIET
MAX19710 By LU B, R 545 4 T Hh SPI#= Il Tx.
Rx FIFD#ER . AT O EEMER T REFA R

SPIEF=#51t
WER3PrN, I E AR A IR EAL A3-AO TE B R [R] Y
TAERE. B A3-A0fZ, #7EENABLE-16. Aux-DACIL.
Aux-DAC2. Aux-DAC3. IOFFSET. QOFFSET. COMSEL.
Aux-ADC. ENABLE-8 F1 WAKEUP-SEL # =t i i 47 16 4%
ENABLE-16 220\ TAE#R (L 6). BLBER #5407 .
2R AR ZS, PAKFAST. SLOW. Rx il Tx B2 8] ()
Y. 4. RSHEH T EMEL T SPINE .

TEENABLE-16 82X F, B DAC BA M7 9# k0. B4,
ESHIE6, EOfin] IR RERIBIADC. FT45H 758y
DACI i EdmAY, £ MHHBADC W RESMEY . E11F1
EIOPifR 8, T2 ELLMELOX N8B HAL. E3. E7. E8
(R ZRE i

H F aux-DACI. aux-DAC2 filaux-DAC3 % DAC1. DAC2#ll
DAC3 ¥ B DAC B #EATHE5E, I W DAC I Frf A %L
P&, _D11—_DOJREAN 4B DAC % A ¥, 7@t SPI
gifE . MAXI9710IBE & WA 6 L &7 #%, 43 51%F Tx DAC
1D, QDIEBEHATRIALHEZIE9). FIH COMSEL #
2 CMTFICMO A 326 45 it L B H R (2 L3 10) . I
aux-ADC # R, 3 sh#H B ADC # e G40 N BB S % 1017,
333ksps # B ADCR43) . ENABLE-8 5 2% f b ik (i RE A1
K. W, FYURES Z AP, LR FAST. SLOW.
Rx FI Tx B8, FD R 2 6] i 4462 .

20

—t LIy

Bl Yy

WAKEUP-SEL 27 77 28 25 MAX19710 76 3B H = Wi X5 °F
RO A TAERR (32 11). 1H 5% ML) FEERAY .

5 W7 58 20K 55 AT MAX 19710 B4 FT A7 AR 100 Fl % (60 45 2 06 )
KT, Rx ADCHUv it & =&, Tx DAC
o A F_ERLE OVpp, Tx DACHKIHI OV, 24Rx
ADC i B = W B G BORASET, 2 10 e e 25 S vk
6 B HCR R 2. Tx DAC M Lk st e figmt, DIRG7F
filf BB B 2 0 . DA i T 9 e L 75 S A s [ L e
T REFP. REFN F1COM i 25 (¥ 70 L Bsf [ . phy 0 25 o 45
A A G2 P MRS R E R N, e R () SR Oy
ARx 2 500ps, #EA Tx i 26.2ps, # AFD A 500ps.
A TAERE R, Tx DACHI A DAO-DA9 H I #B b4 &
OVpp. N T FAEMAX19710 kWi F RO, ~
BEFE WL FRLIL DAO-DAY, XA LW R R R 3%
BUR S ASHTIEE EE.

R, BB E iR TIE, HERmAD6E
#Wak 2L 1k Rx ADC B %t ADO-AD9 & i =7 . Tx
DAC 7% A DAO-DA9 H P #B -4 2 OVpp, Tx DAC i th
NOV. MeFLnfE A AR 7.3ns, #FA Tx s
5.2ms, #EAFDAER 7.3ps. Y4 Rx ADCHith M =& E 5
BRORSK, Z BT R0 R esh gk 2 5 Rk
FEOLBET, EMERRFR MRS, SO et L.
IFR AR 2 A e RIS 5] %y - i A Rx BExU7.5ps, #EA Tx
Bk 22.21s, #EAFDRR 22.2ps. 24 Rx ADCHi M=
W BIEBORDSES, 2 A 5 e 25 SRk 2 25090 i

FAST/SLOW Rx #1Tx =t
MAX1971042 {4t FAST F1 SLOW # 2 52 ¥ Rx 5 Tx 2 [l () 4]
. TEFAST Tx#x, Rx ADCH# b, {HADC iz
i 4 ADO-ADY 2% 5 =255 Tx DAC B M 2 A %L,
DACEA FAMTAERE.
TEFAST Rx B K, Tx DAC# EHL, Tx DACHI i &
FrOHFL . ER T, Tx DACHI M A B LTS5
DACHi%E+Hz, DAO-DA9 H P#F B4+ % OVpp. Rx ADC
Holl MR I AR, ADCAZAL TH B TAERE.

MAXIMN




% 3. MAX19710 #8154

101, 7.5Msps. £ T 1EH| G

REGISTER D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO | A3 | A2 | A1 A0
NAME (MSB) 15 14 |13 |12 | 11|10 ]| 9 8 7 6 5 | 4| 3| 2|1(LSB)
ENABLE-f6 | o1 =0 | B10=0"1 g\ ' g5 | Es | Ea| — | E2 | E1 | EO|0|0]O 0
Reserved | Reserved
Aux-DACH 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
IOFFSET — — — — — — 105 | 104 | 103 | 102 | 101 00 | O 1 0 0
QOFFSET — — — — — — | Q05| Q04| Q03| Q02 |Q0T1T|Q0O| O 1 0 1
COMSEL — — — — — — — — — — [CM1T|CMO| O | 1 1 0
Aux-ADC ADT1=0 AD10 AD9 | AD8 | AD7 | AD6 | AD5 | AD4 | AD3 | AD2 | AD1 | ADO | O 1 1 1
Reserved
ENABLE-8 — — — — — — — — — E2 E1 EO 1 0 0 0
WAKEUP-SEL — — — — — — — — — w2 | W1 WO 1 0 0
— = RE.
x4, BIREEEN
ADDRESS DATA BITS CTION (PO
FUNCTION (POWER
MODE MANAGEMENT) DESCRIPTION COMMENT
A3 | A2 | A1 | A0 |E9*| E2 | E1 | EO
Rx ADC = OFF
Tx DAC = OFF
(TX DAC outputs at OV) Device is in
1 0 0 0 SHDN SHUTDOWN Aux-DAC = OFF comblete shutdown
Aux-ADC = OFF P '
CLK = OFF
REF = OFF
0000 Rx ADC = OFF
(16-Bit Mode) Tx DAC = OFF Fast tUrn-on fime
or o (TX DAC outputs at OV) ; ’
1000 X 0 0 1 IDLE IDLE AUx-DAC = Last State Mc?ﬁsrrate idle
(8-Bit Mode) CLK = ON power.
REF = ON
Rx ADC = OFF
Tx DAC = OFF
. (TX DAC outputs at OV) | Slow turn-on time.
X 0 ! 0 STBY STANDBY Aux-DAC = Last State Low standby power.
CLK = OFF
REF = ON
X = £*.

*E9 (i 7 8 (v B T AT

“*IDLEFISTBY #:F, #8)ADCAJ LA F M5 J55).

MAXIMN
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101, 7.5Msps. £ T 1EHlEiins

£ 5. FIFSPIf41=4I MAX19710 Tx. RxFIFD#ET

ADDRESS

DATA BITS

FUNCTION

A3 | A2 | AT | 20 | E2 | E1 1 Eo MODE (Tx-Rx SWITCHING SPEED) DESCRIPTION COMMENT
Rx Mode:
Ei SESC—ZE?:bIed Slow transition to Tx
o 1|1 |sPiRx SLOW Tx DAC = OFF mOdrengg;” this
(Tx DAC outputs at OV) Low oWer
Tx Bus = OFF (all inputs power.
are pulled high)
;’; xgge_: OFF Slow transition to Rx
110 ] o0 |sPTx sLow Rx Bus = Tri-state mOdr?frgm this
Tx DAC = ON ode.
Tx Bus = ON Low power.
0000 Rx Mode:
(16-Bit Mode) Rx ADC = ON
and Rx Bus = Enabled Fast transition to Tx
1000 Tx DAC = ON mode from this
(8-Bit Mode) ! 0 ! SPI3-Rx FAST (Tx DAC outputs at mode. Moderate
midscale) power.
Tx Bus = OFF (all inputs
are pulled high)
;ﬁ Xlgge:: ON Fast transition to Rx
1] 1] 0 |SPiaTx FAST Rx Bus = Tri-state mode from this
Tx DAC = ON mode. Moderate
Tx Bus = ON power.
;5/2"5’3‘9_ ON Default Mode
1 1 1 FD FAST Rx Bus :_ON Fast transition to any
Tx DAC = ON mode. Moderate
Tx Bus = ON power.

HTAHmBSCaqT FRRES, RONBRERE,
A Tx % Rx 8 Rx £ Tx By YI i [a] R 45 . FAST#x(TF,
Rx % Tx F1 Tx 2 Rx B PIHe B (8] 47 0. 1ps . fH2, H T Tx A
Rx WA IR AR R (LIRS, ZBE T I RE R S .

SLOW Tx# T, Rx ADCH: XM, ADC i ¥ & s

ADO-ADYALF =75, Tx DACEIE &A%, DACKLT

22

AR TIE# . SLOW Rx#:F, Tx DAC# &I, Tx
DACHi i 0. SLOW Rx#sUF, Tx DACHHIA L+
S5 DACHH#E S, DAO-DAIH M #E L+ £ OVpp. Rx
ADC iy $¥ MR A %L, ADCHEAL T AR TAEIRE.
BT, Rx 2 Tx WP E] Ry 5.2ps, Tx 2 Rx H7.3ps.

SLOW

MAXIMN




101i. 7.5Msps.

R6. MAX197T10 BN (L) FERIZE

=W TR Bl

D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
REGISTER 16
NAME
(MSB) 15 14 13 12 11 10 9 8 7 6 5
0 0 0 0 1 1 1
ENABLE-16 0 0 |AwADC| — — Aux-DACT to — FD mode
=0ON Aux-DAC3 = ON
0 1 1 0 1 o | o | o 1 1 | o | o
Aux-DAC1
DAC1 output set to 1.1V
o | o] o J o] o[ o] o] o] o] o ol o
Aux-DAC2
DAC2 output set to OV
o | o] o | o | o] o] o o | of o o] o
Aux-DAC3
DACS output set to OV
o | o | o | o | o | o
IOFFSET — — — — — —
No offset on channel ID
o | o | o] o] o ] o
QOFFSET — — — — — —
No offset on channel QD
o | o
COMSEL — — — — — — — — — —
Vcomp = 1.36V
0 0 0 0 0 0 0 0 0 o | o
Aux-ADC 0 Aux-ADC = ON, Conversion = IDLE, Aux-ADC REF = 2.048V, MUX = ADCH1,
Averaging = 1, Clock Divider = 1, DOUT = Disabled
R EE
ENABLE-8 — — — — — — — — —
FD mode
T EE
WAKEUPSEL | — — — — — — — — —
Wake-up state = FD mode

x7. #HBIDAC{#EEER (ENABLE-161&3X)

k8. WEHADC{EAE

(ENABLE-161&3X)

E6 | E5 | E4 | Aux-DAC3 | Aux-DAC2 | Aux-DAC1 E9 SELECTION
0 0 0 ON ON ON 0 (Default) Aux-ADC is Powered ON
0 0 1 ON ON OFF 1 Aux-ADC is Powered OFF
0 | 1 0 ON OFF ON
0 | 1 1 ON OFF OFF o o
] SLOW Tx #5 FIh#EH21.9mW ; SLOW Rx #izl T Ih#E
0ol o OFF ON ON ] L :
#21.3mW. TMFAST Tx#3FIh#E N 29.1mW, FAST
L O OFF N OFF R R # TIE 4 28.5mW
111 ]o OFF OFF ON * o
1 1 1 OFF OFF OFF FD#={
ojojo Default mode MAX19710 B —/NFD R, FEFEEH S E AN T R

MAXIMN

2i. FD#ERT, Rx ADCHITx DAC, DL EATX M Y %

TR, BNARORE,

][RR R s R . BT
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—tl L]

Bl Yy

%9.ID. QDIEEKIFIEHII(OFFSET &, QOFFSET# =)

BITS 105-100 WHEN IN IOFFSET MODE, BITS Q05-Q00 WHEN IN QOFFSET MODE OFFSET 1LSB =

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

1 1 1 1 1 1 -31 LSB

1 1 1 1 1 0 -30 LSB

1 1 1 1 0 1 -29 LSB

1 0 0 0 1 0 -2 LSB

1 0 0 0 0 1 -1LSB

1 0 0 0 0 0 OomV

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

JE: 1 LSB = (800mVp.p/1023) = 0.782mV.

#£10. H£#FEEFE(COMSELER)

& 11. WAKEUP-SEL & 55

CM1 CMO | Tx PATH OUTPUT COMMON MODE (V)
0 0 1.36 (Default)
0 1 1.20
1 0 1.05
1 1 0.89

BN F e T 24T EHIRE, YN FD X I
3 Rx 8 Tx AL 20 38 BE AR BB (0. 1ms) . 44K, X R aAE
i TAER P oh#E k. FDRELT, MAX19710#EH,
30mW.

Wt FE TH GE

MAX19710 3 i3 SPT % [ 45 il #1419 TYEME S, Hh a4
e, MeEETAE. — HLER 1S X4 00 SPL Ay A 45 il R
A=W, CS/WAKE 9 58 — /> ik w4 ) sh e B 1o 72
MAX19710#£ CS/WAKE [ 58 — /> _EFH s 474 TAE R
B T WAKEUP-SEL F f7#8 BT v s X, axX — i FE Rk
M ER IR S . W5 WAKEUP-SEL 27 /7 28 3 46 1% A 24 3w de
PE, MAX19710Mef /5 (R A A BRA R FD R (6. 11).

24

POWER MODE AFTER WAKE-UP
w2 wi wo (WAKE-UP STATE)

Invalid Value. This value is ignored

0 0 0 when inadvertently written to the

WAKEUP-SEL register.

0 0 1 IDLE

0 1 0 STBY

0 1 1 SPI1-SLOW Rx

1 0 0 SPI2-SLOW Tx

1 0 1 SPI3-FAST Rx

1 1 0 SPI4-FAST Tx

1 1 1 FD (Default)

WAKEUP-SEL % /7 AREBLE W2 = 0. W1 = 0FIWO = 0.
WFA O AT T AR, PR R RLX — R4, 4K
SEORFFIFEOR AR . MRS, MAX19710 3 A WAKEUP-SEL
A A DUE [ B HUBE, Bl H e B B (Tx DAC R I
Tx DACHMHLIE . #BIDACK & . By ADCIRZE)HE
B 5 W iy () B -

MAXIMN




101, 7.5Msps. £ T 1EH| G

tosw

S — ‘ =
3 (8 //r/ \$\_

SCLK

DIN

B 6. BT

CS/WAKE ! )
\ "

DN XXXX X X (}: X X X © 16-BIT SERIAL DATA INPUT
e AL — T

| — - twake sD,sT_ TO Rx MODE OR tenaBLE RX

' ! ! SETTLES TO 10 LSB ERROR

i —> —— twake,s,sT_ TO TX MODE OR tenasLE,Tx
7. MR IF
MAX19710 75 3¢ 7 1) H Wa ¥l — 4% SPL{5 5-£%, Bl CS/WAKE. B wERF

Pl e e > o

'ﬁCS/WAKEﬂﬁ%ﬁm%{*ﬂﬁf?’izﬁﬁ’ﬂﬂﬂnMh%)i, L5 BT RS I oy e ST E I . 2 R o LA

SPIAtE X, #HARx. Txo{ FD# A MeBLatE] . tpnapLE & Rx Al
P — . . Tx W82 2 8] A B0 e B ] . tw ake A1 tENABLE 20 1
7N Q 7 - - .

;ﬁg%gﬁﬁ s iilf{{QSPDIIN/ff%%V%g; fiég S Rx. ADC 55145 5 SINAD 545 1B D py #9757 i i F T
ﬁ%ﬁl%ﬁﬂﬂ%ﬁﬂ DIN;dith?é;J DOUR@/WAKEE;{,%}E{EEH# DAC 5 | 10/|\LSBi£%{l1I£] ™ E’JHTI‘EH tWAKEﬂI tENABLE
paappa by g AE;T%;E CSWAKEm e T (ERASTRA, TR BT 9652
EHAE. T AE RN, EESCSWAKEE yh A0,
o, IR/ 80ns. SCLK FE#E e i [R] oS ROk, A
PLE R, Waf RUEEF. BeR3&LETHONIE
Eilingaan

QSPI Motorola, Inc. [ Fi#r -
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10{. 7.5Msps. £ T &#l

ZERI I (CLK)

Rx ADCHITx DACH: I CLK % A . CLK %y AR #:2 H
OVppi%k B 1.8V £ Vpp (I CMOS B L F-. T 2411
% ) 0 B e T A0 A B B 2 19 B TRV R BRI, R
FAMRHE3h . _EFHFIR BRE R H (< 2ns) B Bk . BT FERT
B S BT RAE, BRI LIRS R AT RER. (T
AT BA S5 (9 st b B Bh 38 25 B I Rx ADC [ SNR $84%, 20
TR

1 \

(
SNR =20 x log| ——————
i Ogk2><ﬂ><f|N X tay)

Her, i REBRE AR, (4 20 B sha .

A Bl 2l X T RCRAE R AR F JC B . ATk B B e AL A
B A F I, 5H e AT G5 %&5 k.
MAX19710 8 4 A ET IR A OVpp / 2, & 50%
+10%.

24 CLK % A bt I Bs) 415 545 1R (CLK = OV 8, OVpp), I
N ERAT AR R R AT A BE . MAX19710 N~ 77 B
I A E R T B o B TX/RX/FD A 4. i A i 46 H % (Rx
ADC. Tx DAC. #BIADC. #iBhDAC)REH&F — K
EERRE . 4 CLK i A 9B B0 5 5 IR I, 7E Tx
DAC Rl 2 A7, =B % Rx ADC % #e 45 1 2 71,
o E I A B — O BY ADC #5462 wir, PN RIS b FiL s T
7.5yus (R L B[R] (B e ) . X RE, BB A ORI £SO HE  d
(Rx ADC. Tx DAC. Bl ADC)iii /&t Zh B4 HEFE bR 1 EoR .
HBIDACHE 5 CLK L3, Frlh, Efn i CLK 4T
25 PREIR ZS sl 3 5

12 (T3 Bh#E % DAC

MAXI19710 f& = % 127 B1 DAC (DACI. DAC2. DAC3),
HESZI R Tps, M T # 6 ARG 25 i K #8(VGA). B3)
4 25 12w (AGC) I & shim 2 42 I (AFC). #ii By DAC i i34
FElb0.2V £ 2.57V, i Voy - VoL tRE. S, VCA
FTAGCHi 1 (DAC2 FIDAC3) % . AFC DAC (DACI) EH
A4 o 11V, BBYDAC A] iy SPLEAZL P, (HLAE
SHDN# R, #EIDACSE &KW, Wi EENE. 7
STBY FIIDLE#ES T, B DAC4ERF b — K A4 25 .
M SHDN BT, % B DACHKE b — U B s 5L

26

—t LIy

Bl Yy

I A 40 7% RE A B DAC it A3k, DURAH T 75 1S S2 I
[ AIASEE . AL R R A FHE 1 SpF (3% BRI 51 2%
HLZY), B ER K T 200kQ. ANAR A5 fZk K T SpF,
DUV e R R I — > 10k Q FELBH . It SR I FRLPH A B T 0K
BRI B A (< 15pF), (A& TR E TR

101z, 333kspsiHBIADC

MAX19710 46 /i 7 333ksps. 1004 B ADC, A 4:1 %1 A
ZHE R, ERHPADCHERFFETH, ADO BELK S
B — W B ADC e . #4055, ADOLE S % .
A AR ADO B A 8UE F I TER(S WA 12). ADL
JE R B ADC 1) N PR ME(S ML 13). AD2FI AD3 i e 5
B ADC 1% A\ R (Z: W36 14). AD4. ADS F1 AD6 137 i 3k 3%
BRH - ZFIF RS ERCFHM 5. BEERCTY
ANER G, Bt R A (S IR 15) . &Y E ADT.
ADSFIADI A, RN RGUHH 4434, 5 50 B e sl 4 (2 I
F16). ¥ ADION & &, W7 DOUT fii i %6 By ADC fy i
e HEIEIVE

HWEIADCH A 4: 151 A\ 2 #6524, RERS I & DU i 4 AR
Wi AURSEH AD3FIAD2 (2 W% 14)E#. WP 2iE M
R4 A (ADC1FIADC2) 1T DA 2 8| 4h 05 5 U8, il :
MAX2208 5 451 3y 246 1 % 80 MAX6613 1, /& g . A 4h
WA Z 8% 5 Hae AW FRES R Vpp MOVpp, AT
HLYE LR . PN EB Vpp AT OV pp 1% 4238 1 45 A A FLBH 43 2%
SEIE, FEAE Vpp / 2F10Vpp / 2 K IESE . #iB ADCHY
FELFE 6 1 AT A PR 6 2,048V A B L fE /R Vpp (B L 13)
WFE. PR Vpp i, BB LLE T 2.048V 1Y & R
TO PR 2 SNSRI . i A VR LR YE B R RE R HE V-
LT R T B 12 I BT (LS8 F T4 A CREE. 1014
AR — TR, BRJE LA TR R AT
i L AT A AR ) 5T L — U R CR AT B~ 1 R AE) . Bl
SRR T E 12 BT (Y S 5 ER A EOR
F1m), et sh i RGH e A (CLK) 4. SPI] 4
2 53 W01 i X 22 GE s B 0 47308 24 43 9 (1% E AD7. ADS Al
ADIM; Z L3 16), FF R B ADC #2455 . % BY
ADC 1 55 K 38 R g 333ksps . i K 5 4 st e 4 o Oy
4MHz (333ksps x 12/BF ). REEEE 4 MAX19710 9 &
L CLK MR, HE 8835 24 19 43 401 b T 4% 46 s b 45 % /N
4MHz (Z W3 16). HiB ADC [ s 5% Bt 8] (tcony) AT 185

MAXIMN




101, 7.5Msps. £ T 1EH| G

£12. #HBEIADCE#

% 16. HEIADC B4 (CLK) % $5i 25

ADO SELECTION AD9 | AD8 | AD7 Aux-ADC CONVERSION CLOCK
0 Aux-ADC Idle (Default) 0 0 0 CLK Divided by 1 (Default)
1 Aux-ADC Start-Convert 0 0 1 CLK Divided by 2
0 1 0 CLK Divided by 4
= 0 1 1 CLK Divided by 8
x13. HAIADC &Eiff 1 o | o CLK Divided by 16
AD1 SELECTION 1 0 1 CLK Divided by 32
0 Internal 2.048V Reference (Default) ] ] o CLK Divided by 64
1 Internal Vpp Reference ] ] ] CLK Divided by 128

FR14. HEIADCEINIE

£ 17. HEIADC #iE% H i

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

x15. HEIADCEIETEY

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

FRIFHE: tconv = (12 x Navg x Npry) / forgs Hr,
Nave AZ 5 8RB 80(Z W% 15). Npry A CLK 43
Bit(Z 032 16), forx ARG CLKAR .

MAXIMN

MEBIADCIEE DOUT

DOUT @ # 4b F mBLZS, il B ADC J& 8h % % 61(ADO) &
£, DOUTE I E NRHET, F£nHIADCH . #HJH
W (BB ECFETERN)E, KRG, A
DOUTZE HKH -, Fonkb BiEC s, ik £ DOUT
. 24 ADI0OEHI(ADI0 = D, %58 ADC i A i i
B, 24 CS/WAKE & 1% H P Bdie /e DOUT S A R .
B ADC 5% H DOUT (MSBERT), £ & F7HH4f(SCLK)AY
TR EEE. m TR DOUT &% 1661 %k, DOUT
W AR T B S — U I 38 () B 1L A A 6 137.(6 11 F I A %K
fif). CS/WAKEE &, DOUT #ABHA. Y ADIOHE
(AD10 = O)F, REEfE M DOUT FKHUHH B ADC ¥4 (2 I
#17).

B ADC 56 WL — B0 J, e 2 SR N R 48 3 o A A7
i, SR . ERIRS 2 BTRNREA I — 5 R AR
RIS EE — N dn S B AD10 = 0. ADO = 1, BJ5 K
A RRE R4 AD10 = 0. ADO = 18{ADIO0 = 1.
ADO = 1. SRR/ T X474, DOUT K2k Ik .
Jyfai s WL, nIE ADO = 0.
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Wit R ETES, READIO= 1. ADO = 1, fEfgLlH
T RSP B ADC A B4 . %56 FE AR, 7E CS/WAKE
) BT R A — YR G40 58 B BiE R 22 DOUT, #£ CS/WAKE

—t LIy

Bl Yy

(9 ETHT A DINZE R T — D et din &, FERFRARIE T —
Hedin & Z A L0 HY I [R]) 5E U et . I8 H T Hk
et LN

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

TEWAKE losp — P — —> < lcHz —»> —
\ I /1‘ \ I / \ / (. I :
> >y >y o ) '
16 /1 1011 16\
i
i

INTERFACE IS FREE AND

i
i
i
!
I__ AUX-ADC REGISTER i
' CAN BE USED FOR OTHER
i
i
|
i
i
i
i

|
A Ao S rommmmmo- A A e i i ‘
bout R : " \ o : ! : ! (51 )(00) BOFED
| ' | ST | YT T H T | ] '
| H i i | i N S S —— qm————- N
,,,,,,,,, ! 3 ‘ ! H— 1 i ! ! 4
L ADI0-0,ADO-1 | Lo ! i | i ; 1
- y i i i [ [ i R T
EETJFTOSEACBTSSERS‘ON' ! 1 | IF AUX-ADC CONVERSION | AUX-ADC REGISTER | ! CONVERSION RESULT DATA }
} | -~ DOES NOT NEED TO BE ADDRESS ! 1~-BIT DO IS HELD FOR THE SIX !
o 1 READ IMMEDIATELY, THE SPI ! LEAST SIGNIFICANT BITS '
| |
ADDRESS i
! FUNCTIONS, SUCH AS
[oTmmmmmmm o mm oo HOUSEKEEPING AUX-DAC
! DOUT TRANSITIONS FROM ADJUSTMENT, ETC.
:

== HIGH IMPEDANCE TO LOGIC-
HIGH INDICATING START OF |

.
CONVERSION ! | AD10=1,AD0=0,

e ‘== AUX-ADCIDLE

i (NO CONVERSION),

! DOUTTRANSITIONS LOW DOUT ENABLED AND

==+ INDICATING END OF CONVERSION, CONVERSION DATAIS
DATA IS AVAILABLE AND CAN BE SHIFTED OUT ON NEXT
SHIFTED OUT IF DOUT IS ENABLED, CS/WAKE FALLING EDGE

ADO CLEARED

2. CONTINUOUS AUX-ADC CONVERSIONS

P
—! ICONV —

CS/WAKE
W j I /1 1 \

i
i
|
;
:
FIRST FALLING EDGE OF P
~- CS/WAKE AFTER DOUT IS Lo
ENABLED STARTS SHIFTING THE Pt S%LT‘WE'BSA‘L‘SSS 10
AUX-ADC CONVERSION DATA ON i
THE FALLING EDGE OF SCLK i
i
i

i

i 10-BIT AUX-ADC

=~ CONVERSION RESULT IS
SHIFTED OUT ON DOUT ON
THE FALLING EDGE OF SCLK
MSB FIRST

/ \ (4 J

i
—» locs r— )

SOLK AVAVArRWAVAWAWAWT W [\ o\ i\ e\ s\ a\_fis\ s 1 10\/m\_2\_f13\_/1a\_J15\ /16

A Lo
DOUT i i
| A |
| i |
; | P i
! AD10=1,AD0=1, i i1 1 ADI0=1,ADO=1, !
+~ - PERFORM CONVERSION, ! ' 1 -~ PERFORM CONVERSION, !
DOUT ENABLED ; P DOUT ENABLED ;
i b i
T R T
i _ . AUX-ADC REGISTER ' 1 1 FIRST10-BIT AUX-ADC
ADDRESS i1 '-- CONVERSIONRESULTIS
Vo SHIFTED OUT ON DOUT ON
[TTTTmmomomooommmooooooooos ! THE FALLING EDGE OF SCLK
! DOUT TRANSITIONS FROM i MSB FIRST
1=~ HIGH IMPEDANCE TO LOGIC- |
HIGH INDICATING START OF it
FIRST CONVERSION ' 1 DOUTTRANSITIONS HiGH
1 == INDICATING START OF
pTTTT T e SECOND CONVERSION
I DOUT TRANSITIONS LOW
- INDICATING END OF FIRST FTTmmommmommoomooooooooo
CONVERSION, DATA IS AVAILABLE ! DOUT TRANSITIONS LOW
AND CAN BE SHIFTED OUT IF DOUT i~ INDICATING END OF SECOND

IS ENABLED, ADO CLEARED CONVERSION, DATA IS AVAILABLE
AND CAN BE SHIFTED OUT IF DOUT

IS ENABLED, ADO CLEARED

|
AD10=1,AD0 =1, i
'~ PERFORM CONVERSION, !
i
i
i

1
1
|
T
1
1
1
1
!
|
|

DOUT ENABLED

i

| SECOND 10-BIT AUX-ADC

'~ CONVERSION RESULT IS
SHIFTED OUT ON DOUT ON
THE FALLING EDGE OF SCLK
MSB FIRST

DOUT TRANSITIONS HIGH
~~ INDICATING START OF
THIRD CONVERSION

i

| DOUT TRANSITIONS LOW

'~ ~ INDICATING END OF THIRD
CONVERSION, DATA IS AVAILABLE
AND CAN BE SHIFTED OUT IF DOUT
IS ENABLED, ADO CLEARED

B 8. 8 ADC ¥ kit /7
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A4 DIN #7544, 5DOUTIRZE T K. M DIN sk A
M6 BLHE 4 E e EaCE . By 1k DOUT B2 8 st 5 8k
WERAT 7%, R FE DIN AL F & B TR S (OGE %A
TTHIADCH W E o). WMk 1111 B A2, BN
REAHEMIE I, FrRLNFREF R A S Z 5.

25Q
|AP
0.1uF 22pF
w—]| L
\ 4 \ 4 COM
‘ O.SSMF¥
|IAN
— MAXIMN
MAX19710
QAP
0.1uF
ViN —|
QAN

9. Rx ADC 2 I A8 [Eat R A i LI T A P B B 2 M A

=18, BEfEEK

HEERE
MAX19710 A G 55 Y 1.024V 77 B 5 v AT 76 2 A B Y 6 B
IR FE 6 Bl AR 7 Fa 5E . REFIN iy AR (it 9 b 2 v =X
FH REFIN HL H (VRepn) 3B 2 TR A (G5 18).
WFBEMERL T, # REFINIE# S| Vpp. Vrerie H A H=
A 0.512V +4% 3. COM. REFP#1REFN 43 51l 4
iR, Veom = Vpp / 2+ Vrerp = Vbp / 2 + VRgr / 24
VREFN = VDD /2 - VREF /2. ﬁ%u%ﬁﬁo33pl§ EE@%E%
REFP. REFNFICOM. % F0.11F %5 3% # REFIN £ GND.
X g e B AN R ER X, 7E REFIN 5% 1.024V +£10%
HLJE. UEiF, COM. REFPHIREFN MAKFH# 1, Veom =
Vop/ 2+ VrRerp = Vpp /2 + VRerIN / 4+ VREpN = Vpp / 2 -
VREFIN / 4. 43 5I2% FH0.33nF B %855 3% REFP. REFN fI
COM. ¥ M0.1pFHZA 35 REFIN £ GND. R, Tx
DAC i & F 5 th 5/ SR I ME ALIE L . B0, SR VRepiN
BN 10% (B RAE), Tx DAC i & 2 i A B2 38K 10%,
K| £440mV .

M AlES

R FEZEFACHES

RF 78 43 (K1 9) 4 B 5 5 2 205 5 e fd it 7 —Fh it
SIS, RS R EADCHERE . KA RS O
KH#ERCOM, M A At —4Vpp / 28 DC HL (i & .
FTDAEE 11 A8 s, A BRI IR 2l H B A 20K, ol fif
FATHEAS A% . %, MAX197104: 24045 AT LR HL
v 5 5 4 1) SEDR M THD M RE, 45 BIl 2 e A5 an A (19 1%
. ZaEUT, BT AGSJAP. TAN. QAP. QAN)
XEAR, BIEN S RRAL, SHRmESHL, 85 Rx
ADC it A K5 B {5 SRR Y — 2 . B 102K MAX19710
Tx DAC 2= B 40 % 1 %46 g B 1) RE A2 He 45 L i .

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. VRgF is
internally generated to be VRerIN / 2. Bypass REFP, REFN, and COM each with a 0.33pF capacitor. Bypass

MAXIMN
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REFGEMAHZES
TETCIE M AR A8 R8O 00 T, AT DR Iz B R
PR ZHMAX19710 Rx ADC. Rx ADC il i iz B Kk #5 5K
S Bt AC AR A 225 DCHE A L 43 1 an & 11
B 127 . MAX4454 FIMAX4354 & Kes B &, 58
KRR AR AR, BEUSRFR I AMS 5 1 e B
] 1233 F O #5 FL S 8 AT LR Tx DAC 25 43 B0 i H 1)
BOHEE, ARG S, B TAEN IR
JE, Tx DAC Z 5 B4 i R RE AT S B 0. Tx DAC
B0 v T IR shd A B Bt = 70kQ 19 25 40 i A 4% .
SRR E g, AT OK A% BRI 25 0 B B e g
B 75 BB B 5 Y i A LB RO Rl A R

FDD iz /5
P13 & % FDD W A EL %, MAX19710 7] # $#fic & ZIF
SHEETG , NS AFS3hE 5 (PMR)% FDD W 4R 52 #1
“REZHF" i 5 %&. MAX19710 A ¥r &4t
R T 2006 T RETF LA
o P b
o AR, IRTHFERITIRE
o AR, Zead 56 E Ay RTIR MR 5 %
o KHRARESME
o TFHNREE:
o RAFAEHNR AL ) A
o B AR PL2R A 65nm £ 90nm CMOS T.7Z;

Eith. Zik5mik
MAX19710 75 B R F = 1 F AR A 2 AR, FRL B A AT 20
2% MAX19T10 VA AR BUE EkE . T 55 % FLA IV RUAT g
SIS, SR EERERNE -2, M
e M a4 Al /N AR . O IpFREHRES
22pFHVA IR, # Vpp 2588 EIGND. 0. 1pF R &R A
52 2nFHB A, HOVpp K E OGND. 4 5l A
0.33F i % HL 254 REFP. REFN 5 COM 3 %% GND. H
0.1pF HL 206 REFIN 3% % £ GND.

SR LA UB: R TIN:R R T e A=Y I E Y s R
SoE et . B (GND) ¥ 4 H i (OGND) % F i 57
O TN s S R G e - 7 B R A D I VAN £
MAX19710 35 If1 F #5845 4% 2 GND. ANl T 1 B S AH 3
A R P 5K ) B b R IR R S R A B R . AT DUAE 2 B
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Bl Yy

IDP

Vout
MAXIW ‘ ‘
MAX19710
IDN

QDP Vour
QDN }3 g{]

B 10. 72 Tx DACH, F FHE-FH AL [E s f A 5 22 71 i H1 7% B 1.
it fi i

REFP

VIN =]

IAP

COM

IAN

MAXIMV
MAX19710

REFP

QAP

QAN

/& 11. Rx ADC #i#8K 50
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Riso

20
»—/\/\/\/T IAN
g |NF MAXIV
) 5
; MAX19710
COM

Riso
22Q
A —p——{ w
Cin
T
& v
R10 R11
6009 600Q
& 12. Rx ADC DC#i& 2509 5)
5 9 A b P T 22 D6 R — S e . HERSHEN

AMEBEAE . P (1Q & 5Q) B Bk % 42 70 A~ b ~F- 1T
AT LA K Pt T A — R . SRR
TET 5 i A MR 7 AR 10 07 R 0 b (A i i ) % o 2 50
DSP - 10) 783 W s, W] DUGE BT A e 5 | 3L TR —
A HlL -1

R RO AR S SN I B SRR LR S . B AR A
NG| S5 AR I A AL e B BT, LAl /0Nal ol [R] &5 4R
WRITE (RS 5I ST RER, FFlE o 00° % i .

MAXIMN

ADCE5DACHIBFZESHEN

R IFZIE(INL)

BT ARG SEPr e i R B 5 W 22 . X 5% AR
DU SR A G, aT DUR bR 2R 5 0 4R 2 Jm 1%
b o P S D B R . VA R RS S S RO R
FHR R e B A (DACH] 14a).
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—t LIy

Bl Yy

Vpp=2.7VT03.3V

OVpp =1.8V T0 Vpp

IAP >
| 7 10-BIT - >
ADC >
IAN DATA MUX >
A A >
— AP >
10-BIT | >
] ADC > >
FOD ZIF OAN - !
TRANSCEIVER op S Y W >
L] N 10-BIT <
B DAC <
N - DATAMUX [
[ S — <
QoP -
AGC 10-BIT [+ <€t
oo DAC — T
ﬂﬂ SYSTEM
[ CLOCK
PROGRAMMABLE | o
i OFFSET/CM lN%ElF ;/\.\LC E B
12-BIT -
0X0 < AND SYSTEM
Ij AUX-DAC CONTROL
bAc2 12-BIT i
AUX-DAC i >
| 1.024v
DAC3 ‘| | REFERENCE
12817 : BUFFER
AUX-DAC :
ADC ——— ] '
BATTERY VOLTAGE MONITOR '
TEMPERATURE MEASUREMENT e o AEJ?(’E\'S . H
L ] x ~,
o V4 V/ ) 4V "]
MAX19710
Vbp/2
—— 0Vpp/2
GND 0GND

ADO
AD1
AD2
AD3
AD4
AD5
AD6
AD7
AD8
AD9

DAO

DA2
DA3
DA4
DAS
DA6
DA7
DA8
DA9

DIGITAL
BASEBAND
ASIC

D
22
=

DouT

REFIN
REFP
CoMm
REFN

(&1 13. #8FFDD py i 2%
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5 IE L6 £ (DNL)
W E et RS PR A K TEE S 1 NLSBHAE 2 2, /N T
1 LSB# DNL % Z R IE R & 77 A R AS(ADC), I Al i - 1%
i bR E(ADC 5 DAC) 1 B & (DAC & 14b) .

ADC £ iR 2
HAEN N, Sk BB S L E05SANLSBAL, R
VR 25 2 DI A5 2] Y kAR 5 5 S AR A [ ) 251

DAC %1FiRZE
RIRZE(E 14a) 2 AR A R 5 LPr RS2 2. R
SR BUT 5 R S B e . %R 2% BT A
TSRS AR A1, 3 A B I DAk

ADC 1875 1RE
AR, ADCiiE R E AR THER 151
LSBAb . 3823 15 22 5% 76 T B 2R 15 22 I T il A kA ki 5 1
AR S 2 B A 2 0E .

ADCHFESHEN
ALEE ZH
BS54 H T ILER Bh(a) B, B R LA JE i 5 [A] SR A
EAE.
FLIZZERT
FLAR LIS (o) 5 R FE I b b TV 5 S SR RE B IA] Y I
F] Z (K 15).
1512 EE(SNR)
B REEP EERERE, it ESNREKEEHR
TR ARMS ) 5 BLIRZERMS (EI4&REE 2, 7
B M ADC [ 4 BER (N DB & -
SNR(F: K fH) = 6.02 x N + 1.76
(]fz: dB)
SCPR b, BR T B ANE A T M AR e JE
WEME R . PP Elsh%E . SNR R A{E 5 RMS 5HEERMS 2
& . B RMS SRR . 1 ki 5 DC 237 DA
SN A 48 TR AR A B A

EE5IEE + %E L (SINAD)
SINAD % Fi{5 5 RMS 5175 RMS 2 b it & 17 RMS 4
FEBRFEYE 5 DC S DL A0 2 28 Wb A0 2R 1 BT A A% A0

MAXIMN

T ~°
T 6 ’
w v
2 5 R
= o .’
— .
2 4 .
5 0¥ prstep
o 3 T 05158)
S ¢ ¢
= .
= 2 e
1 ',"JATSTEP
B 001 (0.25 LSB
- ? ( )
0 e )
000 001 010 of1 100 101 110 111
DIGITAL INPUT CODE —

B 14a. AL

=3
[l |

[

5 — ¥ 1LSB

/(7

4 DIFFERENTIAL LINEARI
ERROR (-0.25 LSB)

}LSB ! \

<
=

Y

ANALOG OUTPUT VALUE —

L DIFFERENTAL . o
LINEARITY ERROR (+0.25 LSB)

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

14D, TR

CLK ——— —

ANALOG
INPUT

tap

—ll— tyy
SAMPLED T
DATA (T/H) \/\/’7—\/\
T TRACK HOLD TRACK

B 15, T/HALZ AR
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BHTH(ENOB)
ENOBHLSE T 1E 16 E i AS R 5 R B0 T ADC 19 sh 54k
fe. AW ADCIRZEMNUIEEIRE. WEREEZEA
HIEHENOB i F Uit 5 :

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

THD il % 2 it A {5 58 S YOI 1 RMS Z M5 23 2 HE,
LU AR

V2 +V2 + V2 +V2 +\2)
V]

THD = 20 x log

Hor, Vi ARPEE, Vo-Ve i 20 6 U B IR -

ZRE % E(HD3)
HD3 % 58 XA 3 EN 7 B I RMS 6 55 A5 5 F IR
HeAE

T FH 57 EE(SFDR)
SFDR & 3% (15 5 0 i K1) RMS {8 5 A~ 4% DC 2% 1
B 5 A AR O RMS B 2 [, BAAY DL BT .

XK E(IMD)
24 finy F o PHESAS 5 INAE f A i), IMD 2 AR T 2
AR R AR, TSR £ o) 2 x
finDs 2 x fiv)s 2 x fing = fivo)s 2 x g  finvg)- &
He i A 5 L R -7dBFS.

3 ZF(IM3)
Y i A g PS5 e S A, IM3 M A&
— B AGENRELIEFMTTZH T ENIE.
ZBAESENQ x fing = i) 2 x fing = fing) . B
i A5 5 H - N-TdBFS.

—t LIy

Bl Yy

R IR ANFIEL
R R A L 58 S LR AR AL 5% 7 A 1) R R i 5 A
REN M E.

MESHEE
$5-20dBFS UL AfF 518 AADC. I HAFSEFE A&
PR&IADCHERER S5 AF T, Bl Hin A SRS A T o K0 e ik
4 Fobs 2T B, T B 3dB NI I TR N /M S 5E -
TEE, T/HYEREME #2629/ M5 i AT ST R K

BINEHFE
$4-0.5dBES [ B4l i A7 515 A ADC, B i ASBUR 1 T

B A RO 2 TR, T B 3dB IS T XS L A A R
2 AT T

DACHZFEZSHENX
HiEREE
THD S 2% 25 B 45 2 4 HY {30 (19 RMIS 2 RS 6 A HE (8

JOZ V2 4+ \P)
v,

THD = 20 xlog

Hr, VREERIEE, Vo BV, WA R K 2K En
YA R

TFH T E
Tt 2% 1 5h 2576 Bl (SFDR) 42 3 9% (15 5 40 ¢ K ) RMS
5RHE DC A 0 22 28 B AR 58 I I RMSIE 2 H .

brigiikigz7]
PART SAMPLING RATE (Msps) INTEGRATED CDMA Tx FILTERS
MAX19710 7.5 No
MAX19711 11 Yes
MAX19712 22 No
MAX19713 45 No
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P<Y
ThEEHEE
Vpp=2.7VT0 3.3V OVpp=1.8VT0 Vpp
AP >
< 10-BIT > QB?
AN s A > > AD2
» AD3
LI DATA MUX > AD4
QAP > > 0
10-8IT N ot
QAN ADC - > ADS
o » AD9
04 L{l 4
op < DAO
< 10-BIT < Bﬁ;
DAC -
IDN DA3
< DA
DATAMUX [
e > e
< DA7
oo < 10-BIT |« < Bﬁg
DAC <
QDN ] T
MT SYSTEM
I cLock [ CLK
PROGRAMMABLE | o
OFFSET/GAIN/CM < CS/WAKE
SERAL | SCLK
INTERFACE DN
DACH 12-BIT | AND SYSTEM [~
AUX-DAC CONTROL
1287 | g !
DAC2 AUX-DAC [~ T - DOUT
| 1,024V SEEFFF',N
12811 || PEERENCE REFN
DAC3 auonc [+ | BUFFER oo
ADCH o
ADC2 o ——— wane [
L ] ) >,
o NI/
MAX19710
Vpp/2
—— OVpp/2
GND 0GND
A1V 35
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—l ]y

Bl Yy

FfE =
2 Z"Z{nlé

(@S Jeithie s E 3 EsibEa 2L
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BEARIRIT AN, T RIDMERIMERER,
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n
o
2 w
Ao.15[c]B] e
E DETAIL A (NE) X ] Lé
E2 ] -~ O
2X /
A[0.15[c[A T4 3\ ®
u u uu Tooon | A
| k 3
o2 ! /n%mm; I%L" - I H f )
- | (o ™
= =
=] [
D — + - [a] (ND-) X F]l-=— t+ + - —= ¢ D2
=] [
- H oz
= =
| T ! ':z l |
T )
\ ) 1
l0Annn r|1 nnnn .
/« 12 3 _IL:_- | 3z 1 A
|__E2,2 _ EaCALLELE
PIN # 1 1. . ¢ PIN # 1 1D.
IOP VIEW DETAILB K E2 0.35x45° A
A BOTTOM VIEW
€ ¢
L (R IS OPTIONAL)
A ' I
L1 DETA A L 1 | 1 |i
PKG. CORNERS ONLY {4x}
APPLICABLE TO .4mm PITCH PKG. ONLY ' \TERMINAL w» _/ -
EVEN TERMINAL DD TERMINAL
//]o10]c
1
Sloosc] A\
N,
7 o DRALLAZ MLAXIVI
SEATING e pACKAGE OUTLINE
PLANE IDE_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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B SR AL BRI AT RE AR AT (U, A0 fe il () B3 A MR )

S|
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HEIEE(E)

DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—1994.
ALL DIMENSIONS ARE IN MILUMETERS. ANGLES ARE IN DEGREES.

N IS THE TOTAL NUMBER OF TERMINALS.

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

DIMENSION b APPLES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN

0.25 mm AND 0.30 mm FROM TERMINAL TIP.

ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.

DEPOPULATICN IS POSSIBLE IN A SYMMETRICAL FASHION.

COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
DRAWING CONFORMS TO JEDEC MO220 EXCEPT THE EXPOSED PAD DIMENSIONS OF

14877-1/-3/-4/-5/—6 & T5677-1.
WARPAGE SHALL NOT EXCEED 0.10 mm.

MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY

. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY

-DRAWING NOT TO SCALE-

COMMON DIVENSIONS EXPOSED PAD VARIATIONS
CUSTOM PKG. PKG. DEPOPULAT 02 23 il A
(r4877-1) CODES  [LEADS wiN. | nows.| wax. [ wn. [ nom. [ wax. | rev. e |aLowen
PKE 3oL 737 “uL 7 48L 77 48L 767 S6L 7x7 T 551470 285 25| 470l aa8 | - 1 ves
symaoL | N, T now. [max. | min. Tnow T wax. | w. Tnow. Tuax. | win. Tnow. Tvax [ mn ThomJwuax| [rar7=3 1= 455 | 470 | 485 | 4.65| 4.70] 485 | - %o
A | 0.70[ 075|080 | 0.70 | 0.75 [ 0.80 [ 0.70 | 0.75 | 0.80 | 0.70 | 0.75 | 080 |0.70 [075 |00 | [ra477-2 |- 4,55 [ 470 | 4.85 | 4.55] 4.70] 4.85 [wkko-1] ves
Al 0 |oo2|005| 0 |oo2(005| a |002]|005]| 0 ooz |oos| @ | - |oos| [TH477-5 |- 4351470 4.85 | 4.5 4.70| 4.85 |WKKD-1]| YES
2 020 REF 020 REF, 020 REF. 020 REF 020 REF TI877-1%[13,24,37,48 | 4.20 | 4.30 | 4.40 | 420| 430|440 | - NO
b | 025]0.30 [ 035 | 0.20 | 0.25 | 0.30 | 0.20 | 0.25 | 0.30 [ 0.20 |0.26 [0.30 |0.15 [0.20 [0.25 | |T48773 |- 4851510]525]14.951 5.101525] - | Y65
> |690]7.00]7.10] 600 [7.00 [7.10] 690 [7.00][7.10 [6.90 |7.00 [7.10 | 680 [7.00 | 7.10] |T4877=4 {- 5461560 563/545) 5.60/563| - | YES
E_ |690]7.00]7.10 690700710690 ]7.00|7.10 [ 690 |7.00 | 7.10 [690 [ 700 [7.10 | |T4877=5 1= 24012501260 1240/ 2501260] - No
o 0.65 BSC 0.50 BSC 0.50 BSC. D50 BSC 0.4 BSC Iﬁ;;‘: - ‘;’: :':z :i i;: :?g ::: - YNE.;
k lozs| - | - ozm| - | - [ozs| - | - |ozs - |0.25 [0.35 | 045 e
56771 |- 520|530 540 |520] 530|540 - | ves
L |o45|055]0.65] 045|055 | 065|030 | 0.40] 050|045 055065040 050|060
u |- -T-T-T-T-T-T-T-1T- - |o.3a |00 | 050
N 3 “ 48 58 *x NQTE: T4877-1 IS A CUSTOM 4BL PKG. WITH 4 LEADS DEPOPULATED,
TOTAL NUMBER OF LEADS ARE 44.
ND a 1 12 1
NE a 1 12 1
NOTES:

DALLAS

DRALLAS

AKX

TME PACKAGE OUTLINE

32, 44, 48, 56L THIN QFN, 7x7x0.8mm
APPROVAL DOCUMENT CONTROL NO.

21-0144

E [

Maxim Jt = /3= &b

Jt7 8328154 HREI4wA5 100083
$EHIE: 8008100310

Bi%: 010-62115199

f£E: 010-6211 5299

Maxim X} Maxim g LIS (TR 8§ 1 JH 1 57, 1 R A FIPFRT . Maxim fR B GEAT RS IE] . EAETBIR 19 A EE T 15 207 i FOERIBRS BB .

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600
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