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ABSOLUTE MAXIMUM RATINGS

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

QDN, DAC1, DAC2, DAC3to GND .........cccuceee. -0.3Vto VDD
ADC1, ADC21t0 GND.......oovoiiiiiiii, -0.3V to (VDD + 0.3V)
REFP, REFN, REFIN, COM to GND ........... -0.3V to (VDD + 0.3V)

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

—t L]y
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Continuous Power Dissipation (TA = +70°C)

56-Pin Thin QFN-EP (derate 27.8mW/°C above +70°C)2.22W
Thermal ResiStance OJA . ...vvvvveveeeeeeeeieeeeeciiiee
Operating Temperature Range ..............ccccceeoeee
Junction Temperature .......cccccoooiiiiiiii
Storage Temperature Range ...............
Lead Temperature (soldering, 10s)

CLK, DOUT to OGND ......cccoviiiinn, -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), CL = 10pF on all digital outputs, fcLk = 456MHz (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, CRerp = CREFN =
Ccom = 0.33uF, CL < 5pF on all aux-DAC outputs, Ta = TmiN to Tiax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL

CONDITIONS

MIN

TYP

MAX | UNITS

POWER REQUIREMENTS

Analog Supply Voltage VDD

2.7

3.0

3.3

\Y

Output Supply Voltage OVpp

1.8

VbD

V

VpD Supply Current

FD mode: foLk = 45MHz, fouT = 2.2MHz on
both DAC channels;

fiIN = 5.6MHz on both ADC channels; aux-
DACs ON and at midscale, aux-ADC ON

31.9

37

SPI2-Tx mode: fcLk = 45MHz, fouT =
2.2MHz on both DAC channels; Rx ADC
OFF; aux-DACs ON and at midscale, aux-
ADC ON

16.7

19

SPI1-Rx mode: foLk = 45MHz, fiN =
5.5MHz on both ADC channels; Tx DAC
OFF (Tx DAC outputs at 0V); aux-DACs
ON and at midscale, aux-ADC ON

27.6

32

SPI4-Tx mode: fcLk = 45MHz, fouT =
2.2MHz on both DAC channels; Rx ADC
ON (output tri-stated); aux-DACs ON and
at midscale, aux-ADC ON

31.0

36

SPI3-Rx mode: fcLk = 45MHz, fiN =
5.5MHz on both channels; Tx DAC ON (Tx
DAC outputs at midscale); aux-DACs ON
and at midscale, aux-ADC ON

30.2

35

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

3.3

mA

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = 3V, OVpp = 1.8V, internal reference (1.024V), C| =~ 10pF on all digital outputs, fcLk = 45MHz (50% duty cycle), Rx ADC input amplitude
= -0.5dBFS, Tx DAC output amplitude = 0dBFS, CM1 = 0, CMO = 0, differential Rx ADC input, differential Tx DAC output, CReFp = CREFN =
Ccom = 0.33uF, CL < 5pF on all aux-DAC outputs, Ta = TmIN to Timax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
|dle mode: fcLk = 45MHz; aux-DACs ON
and at midscale, aux-ADC ON 124 1 mA
VoD SUpply Gurrent Shutd de: CLK = QV or OV
utdown mode: = or DD, aux-
ADC OFF 0.5 S HA
FD mode: fcLk = 456MHz, fouT = 2.2MHz on
both DAC channels; fiN = 5.5MHz on both 46
ADC channels; aux-DACs ON and at ’
midscale, aux-ADC ON
mA
SPI1-Rx and SPI3-Rx modes: foLk =
45MHz, fiN = 5.5MHz on both ADC 435
channels; DAC input bus tri-stated; aux- ’
DACs ON and at midscale, aux-ADC ON
OVpDb Supply Current SPI2-Tx and SPI4-Tx modes: fcLK =
45MHz, fouT = 2.2MHz on both DAC 310
channels; ADC output bus tri-stated; aux-
DACs ON and at midscale, aux-ADC ON
Standby mode: CLK = 0V or OVpp; aux- 01 A
DACs ON and at midscale, aux-ADC ON ’ H
|dle mode: foLk = 45MHz; aux-DACs ON 73
and at midscale, aux-ADC ON
Shutdown mode: CLK = 0V or OVpp, aux- 01
ADC OFF '
Rx ADC DC ACCURACY
Resolution 10 Bits
Integral Nonlinearity INL + 1.25 LSB
Differential Nonlinearity DNL +0.65 LSB
Offset Error Residual DC offset error -5 +0.2 +5 %FS
Gain Error ncludes reference error -5 +0.7 +5 %FS
DC Gain Matching -0.15  +0.04 +0.15 dB
Offset Matching +10 LSB
Gain Temperature Coefficient +30 ppm/°C
o Offset (VDD £5%) +0.2
Power-Supply Rejection - LSB
Gain (Vpp 5% ) + 0.07
Rx ADC ANALOG INPUT
Input Differential Range ViD Differential or single-ended inputs +0.512 \
Input Common-Mode Voltage
Range vem Vpp /2 %
RIN Switched capacitor load 120 kQ
Input Impedance
CIN 5 pF
MAXI/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 = 45MHz (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 = CREFN =
Ccom = 0.33uF, 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
Rx ADC CONVERSION RATE
Maximum Clock Frequency foLk (Note 2) 45 MHz
Channel IA 5
Data Latency Clock
Channel QA 55 Cycles
Rx ADC DYNAMIC CHARACTERISTICS (Note 3)
, , , fin = 5.5MHz 52.7 545
Signal-to-Noise Ratio SNR dB
fiIN = 19.4MHz 54
) ) : ) fIN = 5.5MHz 52.4 54.3
Signal-to-Noise and Distortion SINAD dB
fiN = 19.4MHz 53.9
, , fin = 5.5MHz 63 72.1
Spurious-Free Dynamic Range SFDR dBc
fiIN = 19.4MHz 76.3
Total Harmonic Distortion THD fin = 5.5MHz -69.4 61 dBc
fiN = 19.4MHz -71.3
) o ) fIN = 5.56MHz -73.7
Third-Harmonic Distortion HD3 dBc
fiIN = 19.4MHz -76.3
) . ) fin1 = 1.8MHz, ANt = -7dBFS:;
Intermodulation Distortion IMD fing = 1.0MHz. Ang = -7dBFS 69 dBc
Third-Order Intermodulation fiN1 = 1.8MHz, AN = -7dBFS;
Distortion M3 fin2 = 1.0MHz, ANz = -7dBFS -72 dBc
Aperture Delay 3.5 ns
Aperture Jitter 2 PSRMS
Overdrive Recovery Time 1.5x full-scale input 2 ns
Rx ADC INTERCHANNEL CHARACTERISTICS
L fINX,Y = 5.5MHz, AN Y = -0.5dBFS, finy x = )
Crosstalk Rejection 1.8MHz, Ay x = -0.5dBFS (Note 4) 88 dB
Amplitude Matching fiN = 5.5MHz, AN = -0.5dBFS (Note 5) +0.02 dB
Phase Matching fiN = 5.5MHz, AN = -0.5dBFS (Note 5) +0.03 Degrees
Tx DAC DC ACCURACY
Resolution N 10 Bits
Integral Nonlinearity INL +0.35 LSB
Differential Nonlinearity DNL Guaranteed monotonic (Note 6) -0.7 +0.2 +0.7 LSB
Residual DC Offset Vos -4 +0.1 +4 mV
Full-Scale Gain Error -40 +40 mV

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp =3V, OVpp = 1.8V, internal reference (1.024V), C| = 10pF on all digital outputs, fcLk = 45MHz (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 = CREFN =
Ccom = 0.33uF, CL < 5pF on all aux-DAC outputs, Ta = TmIN to Timax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)
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PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX ‘ UNITS
Tx DAC DYNAMIC PERFORMANCE
DAC Conversion Rate foLK (Note 2) 45 MHz
In-Band Noise Density ND fout = 2.2MHz -129 dBFS/Hz
Third-Order Intermodulation
Distortion IM3 fout1 = 2MHz, foyTe = 2.2MHz -82 dBc
Glitch Impulse 10 pVes
Spurpus—Free Dynamic Range to SFDR fouT = 2.2MHz 615 203 dBe
Nyquist
Total Harmomc Distortion to THD foUT = 2.2MHz 68 1 605 dBe
Nyquist
Signal-to-Noise Ratio to Nyquist SNR fout = 2.2MHz 56.1 dB
Tx DAC INTERCHANNEL CHARACTERISTICS
I-to-Q Output Isolation fouTtx,y = 500kHz, fouTy,x = 620kHz 85 dB
Gain Mismatch Between | and Q Measured at DC 04  +001 +04 | dB
Channels
Phase Mismatch Between | and Q
Channels fouT = 2.2MHz +0.05 Degrees
Differential Output Impedance 800 Q
Tx DAC ANALOG OUTPUT
Full-Scale Output Voltage VFs +400 mV
Bits CM1 = 0, CMO = 0 (default) 1.01 1.06 1.11
Bits CM1 =0, CMO = 1 0.88 0.94 1.00
Output Common-Mode Voltage VcomD - \Y
Bits CM1 =1, CM0O =0 0.75 0.82 0.90
Bits CM1 =1, CMO = 1 0.62 0.71 0.81
Rx ADC-Tx DAC INTERCHANNEL CHARACTERISTICS
Receive Transmit Isolation ADC: fini = fing = 5.5MHz, DAC: fourl = 85 dB
foutq = 2.2MHz
AUXILIARY ADCs (ADC1, ADC2)
Resolution N 10 Bits
AD1 = 0 (default) 2.048
Full-Scale Reference VREF Y
AD1 =1 VDD
Oto
Analog Input Range \
ginp ¢ VREF
Analog Input Impedance Measured at DC 500 kQ
Input-Leakage Current Measured at unselected input from 0 to VRer +0.1 pA
Gain Error GE Includes reference error, AD1 =0 -5 +5 %FS
Zero-Code Error ZE +2 mV
Differential Nonlinearity DNL +0.6 LSB
MAXI/V 5
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp =3V, OVpp = 1.8V, internal reference (1.024V), C|_ = 10pF on all digital outputs, fcLk = 45MHz (50% duty cycle), Rx ADC input amplitude
= -0.5dBFS, Tx DAC output amplitude = 0dBFS, CM1 = 0, CMO = 0, differential Rx ADC input, differential Tx DAC output, CREFp = CREFN =
Ccom = 0.33uF, 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

Integral Nonlinearity INL +0.6 LSB
Supply Current 210 pA
AUXILIARY DACs (DAC1, DAC2, DAC3)

Resolution N 12 Bits
Integral Nonlinearity INL From code 100 to code 4000 +1.25 LSB
Differential Nonlinearity DNL Sg’j;agggi&i’g‘g’”'c overcode 10010\ 15 065 +12 | LSB
Output-Voltage Low VoL RL > 200k€2 0.2 vV
Output-Voltage High VOH RL > 200kQ 2.57 \
DC Output Impedance DC output at midscale 4 Q
Settling Time From code 1024 to code 3072, within +10 ’ s

LSB
Glitch Impulse From code 0 to code 4095 24 nVes

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

Valid tpol Figure 3 (Note 6) 55 8.2 12.5 ns
CLK Fall to Channel-Q Output )

Data Valid tpoQ Figure 3 (Note 6) 6.5 9.5 13.6 ns
[-DAC DATA to CLK Fall Setup Time tDSl Figure 5 (Note 6) 10 ns
Q-DAC DATA to CLK Rise Setup bsQ Figure 5 (Note 6) 10 ns
Time

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

CLK Duty Cycle 50 %
CLK Duty-Cycle Variation +10 %
Digital Output Rise/Fall Time 20% to 80% 2.4 ns

SERIAL-INTERFACE TIMING CHARACTERISTICS (Figures 6 and 8, Note 6)
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 tcsw 80 ns
EZ/\r:\/AKE High to DOUT Active tcsb Bit ADO set 200 ns

6 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp =3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 45MHz (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 = 0.33uF, CL < 5pF on all aux-DAC outputs, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
CS/WAKE High to DOUT Low ' Bit ADO set, no averaging, fcLK = 45MHz, 43 s
(Aux-ADC Conversion Time) CONV CLK divider = 16 ’ H
DOUT Low o CS/WAKE Setup tocs | Bit ADO, AD10 set 200 ns
Time
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 26.4
within 10 LSB error '
. From aux-ADC enable to aux-ADC start
Shutdown Wake-Up Time tWAKE.SD conversion 10 us
From shutdown to aux-DAC output valid 28
From shutdown to FD mode, ADC settles
to within 1dB SINAD, DAC settles to within 500
10 LSB error
From idle to Rx mode with CLK present 37
during idle, ADC settles to within 1dB SINAD )
From idle to Tx mode with CLK present 51
Idle Wake-Up Time (With CLK) twAKE,STo | during idle, DAC settles to 10 LSB error ’ us
From idle to FD mode, ADC settles to
within 1dB SINAD, DAC settles to within 10 51
LSB error
From standby to Rx mode, ADC settles to 38
within 1dB SINAD ’
From standby to Tx mode, DAC settles to
) 24.4
Standby Wake-Up Time twAKE,sT1 | 10 LSB error us
From standby to FD mode, ADC settles to
within 1dB SINAD, DAC settles to within 10 24.4
LSB error
E/lr;ijbe'e Time from Txto Rx, Fast | 1o ¢ ax | ADC settles to within 1dB SINAD 0.1 us
,\Eﬂlﬁe Time from Rx to T, Fast {ENABLE TX | DAC settles to within 10 LSB error 0.1 us
,\E/lr:;téle Time from Tx to Rx, Slow tENABLE,RX | ADC settles to within 1dB SINAD 3.7 ys
M AXI/W 7
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp =3V, OVpp = 1.8V, internal reference (1.024V), C| = 10pF on all digital outputs, fcLk = 45MHz (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 = CREFN =
Ccom = 0.33uF, 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
,\E/lr(‘)"’(‘jbeje Time from Rx to Tx, Siow {ENABLE.TX | DAC settles to within 10 LSB error 4.9 us
INTERNAL REFERENCE (VREFIN = VDD; VREFP, VREFN, Vcowm levels are generated internally)
Positive Reference VREFP - VCOM 0.256 Vv
Negative Reference VREFN - VCcowm -0.256 Vv

Vpp/2 Vbp/2

Common-Mode Output Voltage Vcom 015 Vpp/2 £ 015 vV
Maximum REFP/REFN/COM | 5 A
Source Current SOURCE
Maximum REFP/REFN/COM | 5 mA
Sink Current SINK
Differential Reference Output VREF VREFP - VREFN +0.490 +0.512 +0.534 \
Differential Reference Temperature REFTC +30 opm/°C

Coefficient

BUFFERED EXTERNAL REFEREN

CE (external

VREFIN = 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 vV
Common-Mode Output Voltage Vcowm Vpp /2 \
Maximum REFP/REFN/COM ISOURCE 5 mA
Source Current
giﬁlgS:eEEFP/REFN/COM ISINK 5 A
REFIN Input Current -0.7 pA
REFIN Input Resistance 500 kQ
DIGITAL INPUTS (CLK, SCLK, DIN, CS/WAKE, DA9-DAO0)
Input High Threshold VINH 0.7 x OVpp V
Input Low Threshold VINL 0.3xOVpD \
CLK, SCLK, DIN, CS/WAKE = OGND or
OVpD -1 +1
Input Leakage DIIN DASDAO — OVop 3 " pA
DA9-DAO = OGND -5 +5
Input Capacitance DCIN 5 pF
DIGITAL OUTPUTS (AD9-ADO, DOUT)
Output-Voltage Low VoL Isink = 200pA 0.2 x OVpp Y
Output-Voltage High VOH ISOURCE = 200pA 0.8 x OVpp Y
Tri-State Leakage Current ILEAK -1 +1 pA
Tri-State Output Capacitance Cour 5 pF
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = 3V, OVpp = 1.8V, internal reference (1.024V), C| =~ 10pF on all digital outputs, fcLk = 45MHz (50% duty cycle), Rx ADC input amplitude
= -0.5dBFS, Tx DAC output amplitude = 0dBFS, CM1 = 0, CMO = 0, differential Rx ADC input, differential Tx DAC output, CReFp = CREFN =
Ccom = 0.33uF, CL < 5pF on all aux-DAC outputs, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

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

Note 2:

Note 3:

Note 4:

Note 5:

Note 6:

design and characterization.

The minimum clock frequency (fcLk) for the MAX19713 is 7.56MHz (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 > 7.5MHz / 128 =
58.6kHz. The aux-ADC conversion time does not include the time to clock the serial data out of DOUT. The maximum con-
version time (for no averaging, NAVG = 1) will be tcony (max) = (12 x 1 x 128) / 7.5MHz = 205ps.

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 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.

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.

Guaranteed by design and characterization.

BT EFFIE

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), C|_ = 10pF on all digital outputs, fcLk = 45MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, CM1 = 0, CMO = 0, differential Rx ADC input, differential Tx DAC output,
CREFP = CRerN = Ccom = 0.33uF, Ta = +25°C, unless otherwise noted.)

AMPLITUDE (dBFS)

-40
-50

Rx ADC CHANNEL-IA FFT PLOT Rx ADC CHANNEL-QA FFT PLOT Rx ADC CHANNEL-IA
(8192 SAMPLES) (8192 SAMPLES) TWO-TONE FFT PLOT
- 0 o 0 o
FUNDAMENTAL —>| 2 FUNDAMENTAL —%| E ,——f\m fing = 1.7605591MHz !
z 10 £ 10 Iote—fy, fiNg = 1.8484497MHz 15
| i = 13.024292MHz g 0 |fn=13.0242920MH; z 20 Ani = Ang = -7dBFS |5
A = -0.488dBFS A =-0.480BFS IMD = -65dBc
- SINAD = 53.763dB & 30 F SINAD = 54.216dB & 30
SNR = 54.003dB 2 SNR = 54.3020B @
- SFDR = 71.6dBc S 40 [ SFDR=76dBc S 40
| THD = -66.460Bc & 5 | THD=-71311dBc 8 5
2 = 201 - fing
2 % 50 % 60 2fiNz - fing
? 4 ? 5 < 70 < 70 /
e, -80 -80 ' ‘
N o s B )
-90 -90 i ’
il _100 ‘100 I 1 ! !
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
FREQUENCY (MHz) FREQUENCY (MH) FREQUENCY (MHz)

MAXIMN 9

ELL6LXVIN



MAX19713

101Z. 45Msps. £ W T #5754

BRI T (EHFIE(4)
(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), C|_ = 10pF on all digital outputs, fcLk = 45MHz (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-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 - 57 2 57 <
Tt fit = 1.7605591MHz |2 £ z
0 o=, fing = 1.8484497MHz |E 56 5 56 5
20 At = Az =-7dBFS {2 E E
IMD = -66dBc 55 aA 5 QA
7
S 40 7N F NG IS T3 o U 2 54 farde | _deoedl
5 - = T Tl = i B IR -
= . 2 Z 53 T ™ 2 53 I
z 60 i1 - fiva & ' ~ % ™~
= 9 - 2fing - fint 50 59 1A
-80 |
90 At s i I 51 51
-100 50 50
0 25 50 75 100 125 15.0 175 20.0 225 0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz)
Rx ADC TOTAL HARMONIC DISTORTION Rx ADC SPURIOUS-FREE DYNAMIC RANGE Rx ADC SIGNAL-TO-NOISE RATIO
vs. ANALOG INPUT FREQUENCY vs. ANALOG INPUT FREQUENCY vs. ANALOG INPUT AMPLITUDE
90 5 90 = 60 ‘ ‘ 2
£ £ fiy = 13.057251MHz g
8 5 85 & 55 &
= 3 A_ g
80 . 80 - 50 AP
0A . R
75 75 By 45 |
A ) y 2 BER { 5 IA
s O T = 0 M~ ] 2
= 65 e B B S 2] 6 T\\/\._’——f & -
60 60 IA 30 /
1A /
95 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 -5 -0 5 0
ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT AMPLITUDE (dBFS)
Rx ADC SIGNAL-TO-NOISE AND DISTORTION Rx ADC TOTAL HARMONIC DISTORTION
RATIO vs. ANALOG INPUT AMPLITUDE vs. ANALOG INPUT AMPLITUDE
60 ; ; - 80 ; ; -
fiy = 13.057251MHz 3 fix = 13.057251MHz g
55 g 75 :
7 70 _Jz
50 > 65 QA -"‘/
45 QA_?/ 60 "}/
= 2 y
= 3 |
a 40 / =55 o //
= P =g I g
@ 35 - A ‘ X ~
/ 5 AN A
30 ” 7
/ 4
25 35
20 30
30 5 20 -5 -0 50 30 25 20 -5 -0 5 0
ANALOG INPUT AMPLITUDE (dBFS) ANALOG INPUT AMPLITUDE (dBFS)

10 MAXI N




101Z. 45Msps. £ W T HEHIET5%

BT (EF 14 (%)
(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 456MHz (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,
CREeFP = CREFN = Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)

Rx ADC SPURIOUS-FREE DYNAMIC RANGE Rx ADC SIGNAL-TO-NOISE RATIO Rx ADC SIGNAL-TO-NOISE AND DISTORTION
vs. ANALOG INPUT AMPLITUDE vs. SAMPLING FREQUENCY RATIO vs. SAMPLING FREQUENCY
80 ; ; o 57.0 — o 57.0 — s
fiy = 13.057251MHz fi = 13.024292MHz s fiy = 13.024292MHz E
75 —={2 565 £ 56.5 2
70 e 56.0 g 56.0 z
65 /" 555 QIA 555 QA
= 60 PR 550 550
S . Y o I R e LY. 5545 BN {
B D D = . = S S = . .--.--——l—-' == N
= At N QA g ] = R o S
o 50 / / 54.0 ] @ 540 |
IA
45 535 IA 535 IA
40 53.0 53.0
35 525 525
30 52,0 520
30 25 20 5 0 50 5 10 15 20 25 30 35 40 4 5 10 15 20 25 30 35 40 45
ANALOG INPUT AMPLITUDE (dBFS) SAMPLING FREQUENCY (MHz) SAMPLING FREQUENGY (MH2)
Rx ADC TOTAL HARMONIC DISTORTION Rx ADC SPURIOUS-FREE DYNAMIC
vs. SAMPLING FREQUENCY RANGE vs. SAMPLING FREQUENCY
85 — - 90 — .
fi = 13.024202MHz ] fiy = 13.024292MHz 5
80 % 85 %
QA
80
75 QA l N
S = aete . = TN
= ? s 5 10 [
65 | IA
A 65
60 60
55 55
5 10 15 20 25 30 35 40 4 5 10 15 20 25 30 3 40 45
SAMPLING FREQUENCY (MHz) SAMPLING FREQUENCY (MHz)
Rx ADC SIGNAL-TO-NOISE RATIO Rx ADC SIGNAL-TO-NOISE AND DISTORTION
vs. CLOCK DUTY CYCLE RATIO vs. CLOCK DUTY CYCLE
65.0 ; - 65.0 : e
fin = 13.024292MHz & fin = 13.024292MHz 5
625 2 625 2
60.0 S 60.0 S
IA N
575 575
550 . =550
g T g : \
= A T = A
= 525 e 2 925 \
& 500 & 500
A A
475 475
450 450
025 025
400 400
40 45 50 55 60 40 45 50 55 60
CLOCK DUTY CYCLE (%) CLOCK DUTY CYCLE (%)

MAXIMV 1
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MAX19713

101Z. 45Msps. £ W T #5754

BT AEHFIE(4E)
(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 45MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, CM1 = 0, CMO = 0, differential Rx ADC input, differential Tx DAC output,
CRrEFP = CREFN = Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)

Rx ADC TOTAL HARMONIC DISTORTION Rx ADC SPURIOUS-FREE DYNAMIC
vs. CLOCK DUTY CYCLE RANGE vs. CLOCK DUTY CYCLE Rx ADC OFFSET ERROR vs. TEMPERATURE
100 ‘ . 100 \ g 100 .
95 | = 13.024292MHz 8 o5 | =13.024202MHz 2 g
% " : % e 075 5
85 = 85 =
80 80 090 0A
75 75 P Sy = 025
g 10 e < g1 ~ = y
o 6 S < 6 o E o
7 60 RS N ) S| @
55 I 55 IA $-025
50 50 S
45 45 -0.50 -
: :
30 30 -1.00
40 45 50 55 60 40 45 50 55 60 4 5 10 3% 60 8
CLOCK DUTY CYCLE (%) CLOCK DUTY CYCLE (%) TEMPERATURE (°C)
Tx DAC SPURIOUS-FREE DYNAMIC Tx DAC SPURIOUS-FREE DYNAMIC
Rx ADC GAIN ERROR vs. TEMPERATURE RANGE vs. SAMPLING FREQUENCY RANGE vs. OUTPUT FREQUENCY
2.00 N ) — < 80 3
E fout =fewk /10 H ‘ s
175 - 85 2 75 O|D 2
= = e =
150
80 70
5 (A} ~ :
£ 125 _ | = \\* /\ \
£ 1 i S D, Y g “\ T
e 0T 111 - - R R = N
Z 075 o % I e S R 2] D \/
3 X 6 ) ]
0.50 5 55
e L
P e 60 D 50
/ A
0 55 45
4 45 10 3B 60 8 5 10 15 20 25 30 35 40 45 0 2 4 6 8 1012 14 16 18 20 22
TEMPERATURE (°C) SAMPLING FREQUENCY (MHz) OUTPUT FREQUENCY (MH2)
Tx DAC SPURIOUS-FREE DYNAMIC
RANGE vs. OUTPUT AMPLITUDE Tx DAC CHANNEL-ID SPECTRAL PLOT Tx DAC CHANNEL-QD SPECTRAL PLOT
90 ; ; o 0 g 0 5
fout =5.498MHz g 0 fout = 5.498MHz g " four=5.498MHz |2
8 : : ) 2
Q|D E 20 E 20 E
o v @30 -3
- N N RS (L Ll sk YO AL g =) =
?z/ 6 /\/‘ é -40 = -40
5 L’ | 2 50 2 50
50 D = 6 HD3 = 50 HD3
70 \[ 70 \I
40
-80 -80
30 -90 -90
30 25 20 5 0 50 0 25 50 75 100 125 150 175 20.0 225 0 25 50 75 100 125 150 175 20.0 225
OUTPUT AMPLITUDE (dBFS) FREQUENCY (MHz) FREQUENCY (MHz)

12 MAXI N




101%. 45Msps. =X T

—tt LIy

Bl Yty

#E T EHF1E(5)

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 46MHz (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,
CRerp = CRerN = Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)

AMPLITUDE (dBFS)
E A S 8 E B 2o

1.50
125
1.00
0.75
0.50
&= 025

2.2
050
075
100
125
150

0.6

0.5

0.4

0.3

0.2

g 01
0
-0.1
-0.2
-0.3
-0.4
-0.5
-0.6

o
=
=
=
[}

MAXIMV

Tx DAC CHANNEL-ID TWO-TONE
SPECTRAL PLOT

foutt = 4MHz, foyto = 4.5MHz

MAX19713 toc28

0

25 50 75 100 125 150 175 200 225
FREQUENCY (MHz)

Rx ADC INTEGRAL NONLINEARITY

MAX19713 toc31

0 128 256 384 512 640 768 896 1024

DIGITAL OUTPUT CODE

Tx DAC DIFFERENTIAL NONLINEARITY

MAX19713 toc34

0

128 256 384 512 640 768 896 1024
DIGITAL INPUT CODE

-20
-30
-40
-50

AMPLITUDE (dBFS)

-60
-70
-80
-90

Tx DAC CHANNEL-QD TWO-TONE
SPECTRAL PLOT

foutt = 4MHz, fouto = 4.5MHz

MAX19713 toc29

0 25 50 75 10.0 125 15.0 175 20.0 22.5

1.0
0.8
0.6
0.4
0.2
0
-0.2
-0.4
-0.6
-0.8
-1.0

DNL (LSB)

0.520

0.515

Vrern (V)

0.510

VRerp

0.505

0.500

FREQUENCY (MHz)

Rx ADC DIFFERENTIAL NONLINEARITY

MAX19713 toc32

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

REFERENCE OUTPUT VOLTAGE
vs. TEMPERATURE

|
VREFP - VREFN

MAX19713 toc35

_— \\

40 45 10 35 60 85
TEMPERATURE (°C)

lvpp (MA)

INL (LSB)

40

35

30

25

20

15

0.8
0.6
0.4
0.2

-0.2

-0.4

-0.6

-0.8

INL (LSB)

SUPPLY CURRENT
vs. SAMPLING FREQUENCY
fiN - 13.024292MHz, i
fout = 5.498MHz, £
L FD MODE g
//
1
/
L1
//

SAMPLING FREQUENCY (MHz)

Tx DAC INTEGRAL NONLINEARITY

MAX19713 toc33

0

128 256 384 512 640 768 896 1024

DIGITAL INPUT CODE

AUX-DAC INTEGRAL NONLINEARITY

MAX19713 toc36

0

512 1024 1536 2048 2560 3072 3584 4096

DIGITAL INPUT CODE

13
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MAX19713

101, 45Msps. =X T#E#I

—tt L)

Bl Yty

#E T EHF1E(£)

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), C|_ = 10pF on all digital outputs, fcLk = 456MHz (50% duty cycle), Rx ADC input
amplitude = -0.5dBFS, Tx DAC output amplitude = 0dBFS, CM1 = 0, CMO = 0, differential Rx ADC input, differential Tx DAC output,
CREFP = CRErFN = Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)

14

DNL (LSB)

DNL (LSB)

OUTPUT VOLTAGE (V)

1.0
0.8
0.6
0.4
0.2
0
-0.2
-0.4
-0.6
-0.8
-1.0

0.8
0.6
0.4
0.2

-0.2
-0.4
-0.6
-0.8

w
o

e
w

o
o

—
o

—
o

o
33}

0

AUX-DAC DIFFERENTIAL NONLINEARITY

MAX19713 toc37

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

AUX-ADC DIFFERENTIAL NONLINEARITY

MAX19713 toc39

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

AUX-DAC OUTPUT VOLTAGE
vs. OUTPUT SINK CURRENT

E
1
0.001 0.1 0.1 1 10 100
OUTPUT SINK CURRENT (mA)

OUTPUT VOLTAGE (V)
= = Moy w
o o o o o

o
3}

0

AUX-DAC
OUTPUT

CS/WAKE

AUX-ADC INTEGRAL NONLINEARITY

MAX19713 toc38

0 128 256 384 512 640 768 896 1024

DIGITAL OUTPUT CODE

AUX-DAC OUTPUT VOLTAGE
vs. OUTPUT SOURCE CURRENT

N\

MAX19713 tocd0

\
\

0.001 0.1

0.1 1 10 100

OUTPUT SOURCE CURRENT (mA)

AUX-DAC SETTLING TIME

MAX19713 tocé:
e

1V/div

500mV/div

400ns/div

MAXI N




101Z. 45Msps. £ W T HEHIET5%

5| i B
Bl AR Ih#E
1 REFP IEEME LR A, O33R 35 B 5 GND, 1% HL 2 W R R] B 423 REFP 5 | Ji) 2225 .
2.8,11,39, BT 3 3 2. 2P 10,1 I HL 204 Vi 32 8% % GND
41, 47, 51 VDD 1. pUNZVAS Al 4 VDD B
3 IAP WEIARAEREG A, R TET T, BESHEELRIAP.
4 IAN WA ARG A, Bim T/ERF T, #EREIANFECOM.
5,7, 12, 40, 50 GND B, AT A GND 5| I 2 b ~F- i .
6 CLK bR, I ADC AR X DACHY e (5 5
9 QAN I QA MM A . B T/EF T, #EHEQANECOM.
10 QAP I QAR MU A . HIG TAE T, KifE 5 % £ QAP.
13-22 ADO-AD9 | #EWADCEFHith, AD9 N A AL (MSB), ADONFALAZAL(LSB).
23 OGND i IR B
24 OVpDp IR SRR, F R+ 1.8V R Vpp. i 2. 2pF 0. lpFIF Ik LA 4% OVpp 55 8% 2 OGND.
25-34 DAO-DA9 | EHEDACEFHA, DASAREANI(MSB), DAONFRMEAZLNM(LSB). DAO-DAIPIES LR EOVpp.
35 DOUT BB ADCEL 74 H
36 DIN SELAB T O B R, A SCLK G 8iE.
37 SCLK 3L B ATRE Ui A
38 CS/WAKE | 3#kH478: 0 K /WAKEHT A . MAX19713 £, CS/WAKEH#:HIMeBEIh AL, 152 % M 1h EF0 47
42 ADC2 ] B Y % B ADC R FLS A 2.
43 ADC1 A R 4 B ADC R AL
44 DAC3 W DAC3 Bt (L, Vour = 0).
45 DAC?2 B DAC2 B4 H (B HEE, Vour = 0).
46 DACH HEIDACIAE I (AFC DAC, BRI, Vour = L1V).
48 IDN Tx DACIHIE D 22 434 H 17 .
49 IDP Tx DACH#IE D 2= 434 H 1F 3 -
52 QDN Tx DACH 1 QD 22434 1 171 .
53 QDP Tx DAC3#E QD243 HH 1E 3 -
54 REFIN FEMERIA P EREEHERE £ Vpp .-
55 COoM FHERIENO, R JH0.33pF L% 35 COM E GND.
56 REFN R L R A . Rx ADCH B F20 +(VRepp - VRern) . F0.33pF L2855 REFN 2 GND.
— EP BRA, BRI NTERE 2 GND. EHEPEGNDZ.

IFZHIERE Rx ADCHUME AR & e 27045, THEI1.024Vpp
! o o WETEM 5. Tx DACHII It 3 RF £400mV i 2 12 42 72
o A r Tt o Tty g At JEHCAEATIE, 585D QDTG

MAXIMN 15
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MAX19713

101, 45Msps. XX LHEH

MAXI19713 8 AL T 3#% 127 % B DAC (aux-DAC)FI 1017
333ksps#i BIADC (aux-ADC), WA 4: 141 A ZH R H#.
HEIDAC i T & #AGC. VGAFAFCH L Ei% &, #7
A4 Tps. FHBIADC BA £ P2k, TR
ARG E s BB Ao T e R i

MAX 19713 5% I 34 5 4748 11 45 il T 7 A 2CORT L YR A8 2L
AT O A T SPI™MAIMICROWIRE™. MAX19713 W] i#
W EATEE O R C . SR . fiL. FD. R RE(Tx)AEIL
R, FFRESHIH BIDACHI 4 BIADC.
MAXI19713 B4 P4 B R . 100062k, T Rx ADC
MTx DAC, W45 XL T 42 {4 4 3 T.(FD) TAE
K. B3O EH O RS, DIiibE
P . MAX19713 TAEAE2.TV B3 3VHEHLEL EFI1.8V &
33VEUFHIA.

MICROWIRE /2 National Semiconductor Corp. il i F7 -
SPL/&Motorola, Inc.fE#5.

—t LIy

Bl Yty

X# 101 Rx ADC

ADCI TR A 2557 Tt /K S & Hm] FEAR IR D6 T SE B = 3
AL U K 2R B R I R A IS A S S AR AT — K
SRFE. ELAE B AERTFE DY, G TA 09 S RE D S4B
BRI, EIEQARNS.SANET BRI HE . ADC i & AR B A
JEFE h +VRer, RS AGERE M Vpp /2 (20.8V). VRpr&
VRErP M VREENZ 25 - VEAIME B L 1% 385

B RIEFRFF (T/H)EE B
Bl 12 Rx ADC 5 ARHFE . REF(T/H) LB W& . ADCHi
A(AP. QAP. TANFIQAN)W] DL 2 4 ol Mg gk 5. X
IAPFITAN. QAPHIQANHEATFHBTILAL, FH¥km A (G 54t
B R B 7ERx ADCHYVpp / 2 (£0.8V)JERE Y, DA
REMERE.

INTERNAL

BIAS

Sde St
o
QAN 1 O—I—‘ }—o—

St c2b

ONO

S2b

INTERNAL
BIAS

—

Cla
Sda b¢ 2
w7 }—«
ouT
C2a i
Sdc st
e} —
AN fjo—f—‘ }—»— out
Slb
C2b cib
o S3b
AN
i 1! CLK
INTERNAL COM 1 HOLD 11 HOLD
BIAS . '
‘ INTERNAL
INTERNAL TRACK  TRACK > NONOVERLAPPING
BIAS com CLOCK SIGNALS
S2a Sba
3 Cla S3a
o T ¢
e 4
e — out
C2a + MAXIM
MAX19713

1. Rx ADCPyEBT/HH %
16

MAXIMN




101Z. 45Msps. £ W T HEHIET5%

#1. Rx ADCEiH i3 58 N ERMT X R

O oTaGe T DIFFERENTIAL INPUT (LSB) | OFFSET BINARY (AD0O-AD9) | OUTPUT DECIMAL CODE
VREF X 512/512 511 (+Full Scale - 1 LSB) 111111 1111 1023
VREF X 511/512 510 (+Full Scale - 2 LSB) 111111 1110 1022
VReF x 1/512 . 10 0000 0001 513
VREF X 0/512 0 (Bipolar Zero) 10 0000 0000 512
VReF x 1/512 1 01 1111 1111 511
VReF X 511/512 -511 (-Full Scale + 1 LSB) 00 0000 0001 1
VRer X 512/512 -512 (-Full Scale) 00 0000 0000 0
#F 5 H ¥ (ADO-AD9)
A 1 Lssfzjggf Vier = Vagrp - VRer ADO-AD9ZEMAXI19713 /) Rx ADCE F & it . ZiEg
1 - Vpg - - VREF ------ > FHOVppk BFEL.SVE Vpp. #F iy A imts — it

i
111111110 +
111111101 +

UTPUT CODE (LSB)

FFSET BINARY

o = =
2332
- o o
=88
=83
=
=
-0 O
—_- o O
=82
t
i
|
|
|
|
i
|
|
|
|
|
i
. i
. I
.
|
|
LH
LN
| .
.
! -~
|
i
|
|
|
|
|
|
i
|
)
o
=

'
H ’
' o
. |
£ 0000000011 !
< 0000000010 4 !
000000 0001 + !
000000 0000 —— - - - - - - ———— -~ !

(coM)
INPUT VOLTAGE (LSB)

[E12. Rx ADC{44 540

Rx ADCEZHIFER
3R 4. ASTHDUR A R A H SR 45 R 2 [ e R . JEGE
TAFIEE QATER 4 5 5 (CLK) E FH SR ke, 45 pi 2 Fifa
HE]ADO-ADY. TA¥EAECLK LI, QAR
CLKF BV R HT . 5640 H BAF SER 7E Y, TAIERS S
AN B T, QA R 55N 4 4

MAXIMN

HIRG(FE D). AR R AT BE/NI E0 4 S ADO-ADO [y 2544
fEk(< 15pF), DLk RBR 15 B o AMAX19713 8548
i%‘ FEEDAAMERE TR, Bt 22 b 2 RE 02 R B
S8R fE. 755 MAX19713 19 %5074 b 5 B
100QHLRH, A B TR EADCHIEERE . 36T %ot il i
1009%%%@@[@%&%%@%*@ 2 % MAX19713EVKIT
ThE
TESHDN\ IDLE. STBY. SPI2FISPI4IRAET, ¥u7fid
ADO-AD9 =

#1012 Tx DAC

X 10 $5 b i 46 g (Tx DAC) R TAEAE B3k 45SMHz (1 sk 4
HETF . Tx DACEUFHi A, DAO-DA9, & H[F— 10078
2. WL R EE D Tx DACYEIDP. IDNFIQDP. QDN K
BREEDGE . AREEEERENTAGEE, ES%#
HELE BT -

17
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MAX19713

101Z. 45Msps. £ T & ETi%

5.5 CLOCK-CYCLE LATENCY (QA)

\4

5 CLOCK-CYCLE LATENCY (IA)

A A

A
QA
‘4— fowk —>‘
F‘—Tm-'4<1-mH-i4

\/

T ]

I

TDOQ—»‘ }4— tool —>‘

TS € €3 3 0 €3 €3 £ £ O £

3. Rx ADC R0t /75]

#x2. Tx DACHHEBESWANBHT KR

(P EBEEHERLEL, Vrprpac = 1.024V; SMEREMERI, Vrerpac = Vrern, X T800mVpp, Vig = 400)

DIFFERENTIAL OUTPUT VOLTAGE (V)

OFFSET BINARY (DA0-DA9) INPUT DECIMAL CODE

1024

(Ves) VREFDAC ,,

1023

1023

111111 111

1023

1024

(Ves) VREFDAC ,,

1021
1023

111111 1110

1022

1024

(Ves) VREFDAC

3
1023

10 0000 0001

513

1024

(Ve ) YREEDAC

1
1023

10 0000 0000

512

1024

(Ves) -VReFDAC

o
1023

011111 1111

511

1024

(Ves) -VREFDAC .

1021
1023

00 0000 0001

1

1024

(Ves) -VREFDAC .

1023
1023

00 0000 0000

0

Tx DAC{%i H(IDN. IDPFIQDN. QDP)fi & & ] 4 15 1y
BB, AT IR b A B T2 T0kQ M 2 54 A2 .
faifb T RFIEAS F A 4R 28 FIMAX 19713 2 Al (L% 3. £
BRE EAS #2875 20.71V £ 1.06V Ay AR B . MAX19713
BT 4 S TR B R PE R A RSP O
HSTEH . BFHE

) B A i
FEHLEE, WIEAfR B Tx DACHY T3

FaimiER. 2241 7 Tx DACH: H L 5 A RS A%}
KR, FI0FIH T HRABRE R ERE. K45%£7RTx DAC
B0 i LI

Tx DAC) %% ID-QD i & i B A i 57 1) B i 2 A o
YRR I SPI#E IR B . HIMRBEARER TR TES
T % 1) 2 R I A (R 9)

EiRBERHMNETER, Tx DACES#Eil%HH &

18
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101Z. 45Msps. £ W T HEHIET5%

N AXI !
MAX19713 :
1

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

© BASEBAND INPUT = +400mV DC-COUPLED

FULLSCALE=126V —J=====smge====ccccccomnecccmccccccsacommnnaaan=" R

- COMMON-MODE LEVEL

N

SELECT CM1=0,CM0=0
Vcomp = 1.06V
VFs = £400mV

Vcomp =1.06V —

ZEROSCALE =086V —{=====S=émmmmccccc et e e e e e e e e e e e el e e e

ov

[&4. Tx DACZEIDN. IDPHIQDN. QDPZE 734 Hi i H: B )i B T

CLK 4/—\—
——»| pS0 |[-a— —»| DHO |—
D0-D9 QN-2 IN-1 >< Q:N-1 I:N Q:N >< IN+1 ><
tosr [ > ow [
ID >< N-2 >< N-1 >< N
QD >< N-2 >< N-1 >< N

[&]5. Tx DACRZ 0T FA

MAXIMN 19
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Tx DACH1F
PSR by i A SR VB0 i L 2 R 56 &2 . BT
ID Y $ R AE B b (5 5 R BRI 87, 8 QD Y 550 72 it 4
59 EFESF, X — B2 IDFTQDHi H [A] B il 7 -

3L EITHEOMI (L

LR TR O HIMAX 19713 T/ 85 =X = % 12 %6 Bl
DAC R 10175 BHADC. LFHLE, KEMAX197131% & 7E fIf
FURMBE T . 3BT OB B A0 . SN
FEPL. FD. Rx. Tx. 5HBYDACH Ha 4B ADC#% #e .
— 160 Bt A a TR H, ER3PR. %16
D75 H A=A I FID11-D0 1230 dR 20 5. Fedi#e
P 7 & MSB (D) EHT, &) ZLSB (A0). EA4FIH T
MAXI19713 Y HLIFE BIA S, FRSZ5H T i SPI#E Il Tx
RxFIFDMER, . HA78 AR B 2 N R A 2.

SPIZF 7731
3PN, W E A A A AL A3-AO BB R R Y
TAERER. WetA3-AOfL, K AEENABLE-16. Aux-DACI.
Aux-DAC2. Aux-DAC3. IOFFSET. QOFFSET. COMSEL.
Aux-ADC. ENABLE-8 FIWAKEUP-SEL #4715 4% .
ENABLE-16J2 80\ TAERE A (W 3R6). X S+ e,
2SR EALAR S, LU FAST. SLOW. RxFITx = [A] i)
Y. R4, RSGH T MK TSP & .

TEENABLE-16#30 T, HiBIDAC A ST 447 . E4.
ESHIES, BOfin] FISRMERERHBIADC. RT4 H THIBIDAC
M BEgmAY, 8 W BIADCHI M BESmAY . E1LAIELOf;
BE, WEREIFEIOR AEHAL. E3. E7. E3ii&H
.

| A aux-DACI. aux-DAC2Flaux-DAC3XFDACI. DAC2A
DAC3# B DACIHIB #1718, FH N T DACHRFFH ALK
. _D11-_DOEAHBIDACH fis AXdE, 7T 383 SP1%
2. MAXI97T1318 0 & W6 ML (7 4%, 433X Tx DACHY
ID. QDiEE#ATRIARMES WZEI). FIHCOMSELH A
[ CM 1 AN CMO 37 126 43¢ i 1 LA PR e (2 22 10) . Fl Hlaux-
ADCHERX B #i B ADCH M (M N EIE S % 1011,
333ksps A ADCER4) . ENABLE-8 4 2 Tt 1 RE AN
K. W, FYURSZ B P, PAK&FAST. SLOW.
RxFITxBE . FDRE 2 [a] i H] 462 .

20
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WAKEUP-SEL 27 7 28 16 8 MAX 19713 7518 H 36 i =X )5 57
B A TAEE R (F11). ES % MBEDIRERRSY .

e WA OB SE PIMAX 197 13 9 FT A B 400 PR 3% (R 55 2 )
KW, Rx ADCEFHith & b =&, Tx DAC
B AN ES ERLEOVpp, Tx DACHH HOV. 4Rx
ADCHi th B =W E 28 BOR A, 2 /00 5 6 25 R bt
BB AL . Tx DAC A W B s e iy, DARG 77
BN S 00, I I A8 =X e J8 O 7 2 1 sF (1) JjL e
FREFP. REFNFICOM i L2 1) 78 HL S [B] . Py 35 5 off A5
FOFNHF 5% o (1) SRR R v BT, o R s () L TRy
ARxBE500ps, #EATxHE26.4ps, # AFDFE S00ps.
i TAERE T, Tx DACHI ADAO-DA9 | #6141 5
OVpp. N T FEMEMAX19713 KW TR IEHT,
FLLE LW B FH K DAO-DAY, 3% %t 36 b =X 7 3%
i1 N e o

SR, EEEFIR B IO B TAE, HE A Tae
WAL IE; Rx ADC % H ADO-AD9SEHI 8 =75 . Tx DAC
9% ADAO-DA9H N6 EHL E OVpp, Tx DACHTH HOV.
MR E] N HE AR 3. Tps, #EA TS 1ps, #EA
FDAE5.1ps. 4 Rx ADCHi i M =W E 21A ZOR SR,
ZHTA e SR % B BE  k

RO, EERRMRERES, SR EIREE L.
AE AR 2 Y e B IS A] O 0 3F ARxBE303.8ns, #F ATx
B 24,4115, PEAFDMR 24.4ps. 4Rx ADCH M =
SWE BB RCORISEE, 2 A 1 e 4 4 R ik 2 500 i

FAST/SLOW RxFITx#&=t
MAX19713 2t FASTHISLOW i 2, S L Rx 5 Tx 22 [d] fi 1)
#i. 7EFAST Tx#izt, Rx ADC#% bH, {HADCH) 5%
HADO-AD9 2k =75 Tx DACHISURE M A%, DAC
B FAMTAERS.
TEFAST Rx#i:F, Tx DACH; Lo, Tx DACHIHiH BT
UL . TR, Tx DACHIHiF A B2 TF 5 DAC
HiEH:, DAO-DAYH NHEB LRI E OVpp. Rx ADC#i##
BRI AR, ADCEATAERM TIERE.

MAXIMN




101Z. 45Msps. £ W T HEHIET5%

£ 3. MAX19713 & #5451

REGISTER D11 D10 D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |A3|A2|A1| A0
NAME (MSB) 15 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 | 4|3]| 2 |1(LSB)
ENABLE-16 | C11=0 1 B10=0"4 o | | | g5 | E5 | 4| — | E2 | E1 |EO| 0|0 O 0
Reserved | Reserved
Aux-DAC1 1D11 1D10 1D9 | 1D8 | 1D7 | 1De | 1D5 | 1D4 | 1D3 | 1D2 | 1D1 | 1DO | O 0 0 1
Aux-DAC2 2D11 2D10 2D9 | 2D8 | 2D7 | 2D6 | 2D5 | 2D4 | 2D3 | 2D2 | 2D1 | 2DO | O 0 1 0
Aux-DAC3 3D11 3D10 3D9 | 3D8 | 3D7 | 3D6 | 3D5 | 3D4 | 3D3 | 3D2 | 3D1 | 3DO | O 0 1 1
IOFFSET — — — — — — I0O5 | 104 | 103 | 102 | 101 00 | O 1 0 0
QOFFSET — — — — — — | Q05| Q04| Q03| Q02 |Q01|Q00| 0 | 1 0 1
COMSEL — — — — — — — — — — |CM1 |CMO| O 1 1 0
Aux-ADC AD11 =0 AD10 AD9 | AD8 | AD7 | AD6 | AD5 | AD4 | AD3 | AD2 | AD1 | ADO | O 1 1 1
Reserved
ENABLE-8 — — — — — — — — — E2 E1 EO 1 0 0 0
WAKEUP-SEL — — — — — — — — — w2 | W1 WO 1 0 0
— = RE.
x4. B REEEEKX
ADDRESS DATA BITS CTION (PO
FUNCTION (POWER
MODE MANAGEMENT) DESCRIPTION COMMENT
A3 | A2 | A1 | A0 | E9* | E2 | E1 EO
Rx ADC = OFF
Tx DAC = OFF
(TX DAC outputs at V) Device is in
1+ 10| o0 o] SHDN SHUTDOWN Aux-DAC = OFF Cor‘T’]' Ietle 'Shut down
Aux-ADC = OFF P '
CLK = OFF
REF = OFF
0000 Rx ADC = OFF
(16-Bit Mode) Tx DAC = OFF Fast turneon fime
or o (TX DAC outputs at OV) : '
1000 X 0 0 1 IDLE IDLE Aux-DAC = Last State M(;)vflisrrate idle
(8-Bit Mode) CLK = ON power.
REF = ON
Rx ADC = OFF
Tx DAC = OFF
o (TX DAC outputs at 0V) | Slow turn-on time.
X 0 ! 0 STBY STANDBY Aux-DAC = Last State Low standby power.
CLK = OFF
REF = ON

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

MAXIMN 21
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£5. FIFASPIGHLESIMAX19713 Tx. RxFAFDAET

ADDRESS DATA BITS MODE FUNCTION DESCRIPTION COMMENT
A3 | A2 | A1|A0|E2]|E1|EO (Tx-Rx SWITCHING SPEED)
Rx Mode:
Si gisc—zEagbled Slow transition to Tx
0| 1] 1 |SPHRx sLow Tx DAC = OFF mode from this
(Tx DAC outputs at 0V) Low oWer
Tx Bus = OFF (all inputs power.
are pulled high)
;ﬁ Xlggez: OFF Slow transition to Rx
1] 0| 0 |SPl2Tx sLow Rx Bus = Tri-state mOdfn;rgg" this
Tx DAC = ON )
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 1| SPIs-Rx FAST (Tx DAC outputs at mode. Moderate
midscale) power.
Tx Bus = OFF (all inputs
are pulled high)
;i /l;llgge_: 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:\”58‘3_ ON Default Mode
1 1 1 FD FAST Rx Bus =_ON Fast transition to any
Tx DAC = ON mode. Moderate
Tx Bus = ON power.

FASTHEEUR, I FAHISC LA T EHIRES, R Kk
IR, T 2 Rx 8 Rx 2 Tx AU ¥ # i (8] fR 45 . FAST
AR, ReETx T ERx AU E 0. 1ps. HE,
T TxFIRx WAL LA AR FR LR A, BN Ih R s .

SLOW Tx#&3F, Rx ADCH 3, ADCH) %4 1 ADO-
ADIART =725, Tx DACEUHE B4k A %, DACEATAR
TAEM . SLOW Rx# 3 F, Tx DACK =M, Tx DACHi
H1o50. SLOW Rx =T, Tx DACHT ARk - 5DACHK

22

KR, DAO-DAIH HEE L EOVpp. Rx ADCHYEHE &

LA, ADCEALTHMITIERE.

SLOWHAR, RxE

Tx I I HRAS[R] 4 4.9ps, Tx ZRx N 3.7ps.

SLOW Tx#53 FIh#E #/49.5mW; SLOW Rx st FTh#E N
79.2mW. TMFAST Tx# 3 # 21 #E 489.1mW, FAST Rx
B R TIFE A 86.4mW

MAXIMN




101iZ.

6. MAX19713BAN (L) FEHRILE

45Msps. = THEHlFTi%

D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
REGISTER 16
NAME
(MSB) 15 14 13 12 1 10 9 8 7 6 5
0 0 0 0 1 1 1
ENABLE-16 0 0 Aux-ADC — — Aux-DACT to Aux-DAC3 = —
FD mode
=0ON ON
0 1 1 0 1 o | o [ o 1 1 | o | o
Aux-DAC1
DAC1 output set to 1.1V
o | o] o | o | o] o] o o of o o o
Aux-DAC2
DAC2 output set to OV
o | o] o | o | o] o] o o | o o o] o
Aux-DAC3
DAC3 output set to OV
o | o | o | o | o | o
IOFFSET — — — — — —
No offset on channel ID
o | o | o | o | o | o
QOFFSET — — — — — —
No offset on channel QD
o | o
COMSEL — — — — — — — — — —
Vcowmp = 1.06V
0 0 0 0 0 0 0 0 0 o | o
Aux-ADC 0 Aux-ADC = ON, Conversion = IDLE, Aux-ADC REF = 2.048V, MUX = ADC1,
Averaging = 1, Clock Divider = 1, DOUT = Disabled
1 1 ]
ENABLE-8 — — — — — — — — —
FD mode
T EE
WAKEUPSEL | — — — — — — — — —
Wake-up state = FD mode

7. HBIDAC{EREFR (ENABLE-16485K)

8. {HBIADC{#RER (ENABLE-161E )

E6 | E5 | E4 | Aux-DAC3 Aux-DAC2 Aux-DACH1 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

1] 0o OFF ON ON FD#=(
1o 1 OFF ON OFF MAX19713 B4 —AFDR, JEH&E & 452 W T R4t .
T 11 1o OFF OFF ON FD#R T, Rx ADCHITx DAC, LR EATH B A% Lk,
R oFF = o VORATRORS, R BRI . TR P
ol oo Default mode FFEf g 2 T FRURE, M NFDRE L 74 B Rx 5 Tx

MAXIMN

R B AR R PO0.1ns) . 48R, XA TE Tl TAEK
AP IhFeR A . FDET, MAX19713#6H.91.8mW.
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R9. ID. QDIEEKIFEFI{GL(IOFFSETE QOFFSET# )

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

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

1 1 1 1 1 1 -31LSB

1 1 1 1 1 0 30 LSB

1 1 1 1 0 1 29 LSB

1 0 0 0 1 0 2LSB

1 0 0 0 0 1 -1LSB

1 0 0 0 0 0 omV

0 0 0 0 0 0 omV (Default)

0 0 0 0 0 1 1LSB

0 0 0 0 1 0 21SB

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, #£EEFE(COMSELIER)

#11. WAKEUP-SEL&F =%

CM1 CcMo Tx PATH OUTPUT COMMON MODE (V) W2 W1 Wo POWER MODE AFTER WAKE-UP
0 0 1.06 (Default) (WAKE-UP STATE)
0 1 0.94 Invalid Value. This value is ignored
1 0 0.82 0 0 0 when inadvertently written to the
] ] 0.71 WAKEUP-SEL register.
0 0 1 IDLE
. 0 1 0 STBY
W BE Tt 0 1 1 SPI1-SLOW Rx
MAX19713 385t SPIEE 11 ¥  #H RO TAEBESY, 3o (45 T T o EETTIED
el WRRTIRE. — FLARPREIE 419 SPIAr & I F A T T AT R
KW B, CS/WAKE [ 5 — A ik o )i 2 e B 7 " ” 0 SPI4-FAST Tx
MAX197137ECS/WAKE 5 — A LT A7 4 TAER A
FWAKEUP-SEL 17 IR Z M9, 0 — i BAR e UL — o

MRS . IR WAKEUP-SEL 3 f7 4 3 6% A & g fE 13
B, MAX19713Me L5 AR S N BIA I FDAE R (6. 11).
WAKEUP-SELF 7 #e ARER B AW2 =0, W1=0FfTW0=0.
WRAINOR BT AR, AR AR N —HR0E, 4k
SRR F R BE . MRS, MAX197133F A WAKEUP-SEL

WA E I R, BT A BB (Tx DACK

24

Tx DACIBEHLE. #BIDACIKE. FHIIADCIRE) K E 2
SR R (19 %
MAX197137 S W ila] H ML — 45 SPIfE 52k, RICS/WAKE.
5 CS/W AKE M B ik nfr 7] B 25238 9 40 {5 JE K6 22

MAXIMN
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tosw

CS/WAKE ﬁ

SCLK

I
b))
(LS8 X

DIN >( MSB X X

6. Hir#OntrE

CS/WAKE —\

o 0 X X « X X ! 16-BIT SERIAL DATA INPUT
' b)) T 1
: : ADC DIGITAL OUTPUT SINAD
ADO-ADS ! m X SETTLES TO WITHIN 1dB
—> b twakesp,st_ TO Rx MODE OR tenagLE RX
' : i SETTLES TO 10 LSB ERROR
— —— twake spsT_ TO T MODE OR tenagLETx
7. AR
SPIAtF BB F

HEATHCF O3 A T SPI/QSPI™/MICROWIRE/DSP
34AR1ERE 1 (CS/WAKE. SCLK. DIN). CS/WAKE &1
VR ER AT RO 2R 2 DIN 846 2 2/ DOUT. CS/WAKEH &4
RIE, B AE 8 4T B 84 (SCLK) - FHI DA & for 7 45 1 7 =%
FA BN 160 i A BITM A TFF#WIG, CS/IWAKE
RS . ET A5 EEA, 72K CS/WAKE &
HE A, I B R HE80ns . SCLK 7 # i 3 [a] 2 25 PRIk
A, TRUEEET, WA RUR KR, EoR3 KB ITH
SRR

QSPILEMotorola, Inc.f#T#5

MAXIMN

BT R RE N7 . twake BB W, 25 W 8 5L
A, #EARx. TxE{FDAR ) M LT A] . tpnapresE RX A
Tx A3 2 8] A0 B U3 AR 2 B8] . tw ok e FItENARLE 27 10
Rx ADCiA 2|45 % SINAD 48 ¥ 1dB DA P i & 37 Bt [H] 1 Tx
DAC3X 3] 104~ LSB 13 225l P HYBS 1A . twake FltENABLESE
E 160 BT+ 4 I CS/WAKE b A4 A7 FIMAX19713 f5
AT E . FEFASTHIE T, Tx FNRx A 2 (8] U] 5 A9 4k 52 1sf
[E] 40. s .

25
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Za A (CLK)

Rx ADCHITx DACH: FICLK#i A . CLK# AT H
OVppi% B/ 1.8V & Vpp I CMOSZB #HHLF-. | T2 1E /Y
2 () 8 0 B e T 0 R 1) B THIR AR BRI, R
FRER3h. EFHFIE BRI (< 2ns) RS B0 . FRFAERS
BiE S BT RAE, BRI BTG RSN R TR . (T
o] B 8 (9 st A B s 1 25 B AIK - I Rx ADC I SNRAE#R, 10
TR

SNR = 20 x Iog(;\
|25 i x tay)

Hep, ONCRBI AR, (o R0 e it E .

B e} B0 T R AE B TR S B . TR B B A
Bl A% I, 5H BRI AT S %0 Fhsk.
MAX19713 0 #hf AHLE TR B OVpp /2, G H50%
£10%.

2 CLK i A bty ) B 8445 5452 1R BSH(CLK = OVE{ OVpp), it
B N ERAT AT w5 AT B0 . MAX19713 W77 B
AT (4 B R P B K B Tx/Rx/ED A 2. BT A5 s 4 L % (Rx
ADC. TxDAC. #BIADC. #iBIDAC)RF HifF — kK
MR . 24 CLK B A RO 25 5 IR B, 7ETx
DACKIH 2 7, SBERAIRx ADCR4k2s R 2 Hi, 5
HIEJA s — WA B ADCHE e 2 |, PN FF A B el i 75 B
3.8y 1 7B (] (B b ) . X R, RE 68 (R I S i 46
(Rx ADC. Tx DAC. #iBhADC)##i 2 shSFrEFE Ry Zok .
HBIDACHIE 5CLK L%, Frik, B UECLKA T
23 PRBR ARl 7 B

12175 B#E#IDAC

MAX19713 4% = 8% 1247 BIDAC (DAC1. DAC2. DAC3),
HELETE] R s, T 460 T A B A5 UK A8 (VGA). B3l
1 25 45 I (AGC) F B shA 5§ (AFC). # B DACHT H13E
Bl H0.2VE257V, M Voy - VoLikE. LRSS, VGA
FIAGCHi H(DAC2FIDAC3) A% . AFC DAC (DAC1)_EH
WA oM 1.1V, #iBhDACH] By SPLEZL Bl ¥ h], (HAE
SHDN# R, HBIDACSE & Wi, M HENT. £
STBY MIIDLE#E I T, #HBIDACHER: I — R 15 gh 5.
M SHDNREFERT, #iBIDACIHRE b — R (4 3.

26
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IV AF 40 2% A B DAC B i i T2, DABRAR BT /5 1 S2 I
[B) IR SE P . AR TR i KA I SpF (3 B2 A0 51 £k
HLZY), BHAEAERLATR T200kQ. AR A 73K T 5pF,
T A b R I — AN 10k QAR B . JH A3 B0 FRLFEL A B T 0K
BRI B (< 15pF), (A& ERE TR

101, 333kspsiHBIADC

MAX19713 4 5, T 333ksps. 1004 BIADC, A 4: 1% A
LA R, EHBADCE R F4H, ADOE MK IS
B — W BIADC#: e . 4 e ii)G, ADONL A G .
AR ADO B A 8UE F (S W3 12). ADIfi#
JE 4 B ADC 19 N B 2R 1 (2 L3R 13) . AD2HITAD3 A e 5 il
BIADC I ATR(Z: W26 14). AD4. ADSHIADGA F 3k 3%
BRH - ZFIF RG4S ERCFHM 5. AR
ANE I, AR WA (S AR LS). @S EADT.
ADSHIADINL, RIXAf RGEHSSh 440, 159 2 5% e i i (2 0L
#16). ¥ADION E &, FAEDOUTHi % B ADC 1% th
RS W&,

HWEIADCH A 4: 14 A Z 8% 5 F14%, Refs & DU i A UK.
i AR AD3FIAD2 (2 W3R 14) k8. Wi~ L& E i
i A (ADC1HMIADC2) AT DA £ 5| 40 #0455 W, a0
MAX2208 5 45 B A6 1 28 5t MAX66 1310 8 £ 2% . 7 4h
WA Z %= A #i A N ERE B Vpp MOVpp, FT 1
HLYE L IR . TRV pp MOV pp % 423 1 48 A A4 L BHL 43 2%
SEEL, PEAEVpp / 2810V /28045 5. R BIADCHY
FEL R 35 v ] DA PR B2.048 VAl B B HE 5/ F Vpp (2 L% 13)
VPR, IR VppEE, REHE LS T 2.048V I B LTS
FEL I & AR E . i AR RS R RE R HE Vi -

BT R T B 12 I B U (LS I b A T ACREE L 101
KO 08— L7 BB, BJE LSRR TR Rk R AT
L AT AR ) 5T L — U R R AT B~ 1 A . Bl
B T 12 A (4 2 5 80 T A SOk
TIE), Aol RG0S A (CLK) ™4 . SPIH] 4
T2 40 451 2 Xt R G i b IEAT3E 4 0 (I B ADT7. ADSA
ADIfL; 2 WLFE16), F NHiBIADCHR AL Hent 4. HiBh
ADC [ 5 K B 4 38 3 Oy 333ksps . F K6 e I b A o Oy
4MHz (333ksps x 1270 %8h). RIEHR ML MAX197130 &R
GECLKM S, 16538 24 1 40 A1 LL (1 % 6 st 4 01 56 /N T
4MHz (Z W3 16). B ADCRY B4 i 7] (teony) P 8

MAXIMN




101Z. 45Msps. £ W T HEHIET5%

£12. HEIADCE: i

% 16. HEIADCH}$# (CLK) % 528

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

FR14. HEIADCHINE

AD9 | AD8 | AD7 Aux-ADC CONVERSION CLOCK

0 0 0 CLK Divided by 1 (Default)

0 0 1 CLK Divided by 2

0 1 0 CLK Divided by 4

0 1 1 CLK Divided by 8

1 0 0 CLK Divided by 16

1 0 1 CLK Divided by 32

1 1 0 CLK Divided by 64

1 1 1 CLK Divided by 128

£17. HEIADCEUIBH HiER

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

= 15. {HBIADCEIE T

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

THIFE: tcony = (12 x Naye x Nppy) / fopk s HA,
Navg NS5 HIE T 8(S W#E15). Npy HCLKS4r
WibL(Z W316), forx N RGECLKMR .

MAXIMN

MIFBIADCIEEEIDOUT

DOUTH##4b T & BLA, H55BiADC G 3h 42 (ADO) &
£, DOUTHIFE NEHT, FRHBIADCIT. #H
W R (EFEICFHENGE, SRR AR RS AR, A
DOUTAE MK, kb BdEcmids, ik £DOUT
Ui, 24ADI0ENL(ADIO = 1)A, B ADC#E A B Hir H 4
X, 24 CS/WAKE & W% H I BB e DOUT s A 4k . BBl
ADCE#E# £ DOUT (MSBAERT), £ H T 4(SCLK)H
Mt BEE . BTl DOUTHE 160 5E, DOUTHHR
FrfscJa — UG B 0 50 LA AR 6D (6 i AR A %% fir). CS/
WAKE# mif, DOUT#E A®BHA. 2 ADI0EZE(ADIO=0)
i, ARefs MDOUT IR B B ADCE#i (S W4 17).

WBIADCTE B — Wi e, i 4 SR b e 4 3 7 A7
., HFRBH . TERIRFEH Z AR REA B — 5 1 A,
BUAnAR 28 — AN a2 B ADIO=0. ADO=1, FlEFHY
A ANRE R a4 ADI0=0. ADO=18ADI0=1.
ADO = 1. WA/ T X474, DOUTH#E2E Ik .
Jfai s WL, A EADO=0.
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Wit Sk EIES, BEADIO=1. ADO=1, REWLIH
T R S B ADC (364 . 1% Hud fE b, fECS/WAKE
) BT R I — U5 52 AU B 2 2 DOUT, 7ECS/WAKE

9 ETHT ADINE R T — M efitan & . FERRRAE T —
Wi & Z IR AL 05 B R) 56 U B A . I8 ZE H T HLK
et EEEFAN Y

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

"
tesp — P i—

'
-

CS/WAKE toHz —
L
\ (¢ M \ < / \ K / AW < .
) . >y >y — 55 '
‘ VetV Vo VaVaVaVaV Uil
o ] WaVaVAVAV- VA VaW rA; RN AL
‘ L« ‘
T DY 1
DIN ﬂ@x:: o/ 1 1 C R 0 ngI)\L/‘ L ! DIN SET HIGH DURING SINGLE READ T
i i i ‘ ‘

Y
i
A 4 """ i i S Fm======= i A A ***** A== ! } '
DOUT : S 3 A)—\ § 3 i %&) i 3 1 (D1 (Do) DO HELD
i ‘ i ‘ i T ;
I 1 1 I 1 e
,,,,,,,,, A | 1 | | ! H
H i ! I ! 1
I ADI0=0,ADO-1, 1 A R 1 ; R ! | Vo L
L. i i
E%FLFTOEPSAACB%ERS‘ON’ 1 ! 11 FAUX-ADC CONVERSION | L _ AUX-ADC REGISTER i I ! CONVERSION RESULT DATA i
! ! 1-- DOESNOTNEED TOBE i ADDRESS : 1 +==-BIT DO IS HELD FOR THE SIX !
ettt b READ IMMEDIATELY, THE SPI Ve ! 1 LEAST SIGNIFICANT BITS !
__ AUX-ADC REGISTER b INTERFACE IS FREE AND ! ; L
o mmmsmoe L e -
‘ [ a DOUT TRANSITIONS T
T mmmm st HOUSEKEEPING AUX-DAC i ENABLED STARTS SHIFTING THE i -- H\OGL,: |MPEDS}.\NSES 0
| DOUT TRANSITIONS FROM i ADJUSTMENT, ETC ! AUX-ADC CONVERSION DATA ON 1
-~ HIGH IMPEDANCE TO LOGIC- | ! THE FALLING EDGE OF SCLK !
b et
EE?J'VLNR%%’LT‘NG sTror Dl ADI0-1,AD0-0, T ‘
b t-- AUX-ADCIDLE i 10-BITAUX-ADC
' (NO CONVERSION), -~ CONVERSION RESULT IS
' DOUT TRANSITIONS LOW DOUT ENABLED AND SHIFTED OUT ON DOUT ON
=~ INDICATING END OF CONVERSION, CONVERSION DATA IS THE FALLING EDGE OF SCLK
DATA IS AVAILABLE AND CAN BE SHIFTED OUT ON NEXT MSB FIRST
SHIFTED OUT IF DOUT IS ENABLED, CS/WAKE FALLING EDGE
ADO CLEARED
2. CONTINUOUS AUX-ADC CONVERSIONS v
— toony;
CSMAKE —
\ < b \ I / \ I /

5
|
T
i
i i
1 I ! 1
! AD10=1,ADO=1, ! I AD10=1,AD0=1, !
<~ PERFORM CONVERSION, ! -~ PERFORM CONVERSION, !
DOUT ENABLED ; DOUT ENABLED ;
| 1

i
1 __ AUX-ADC REGISTER | FIRST 10-BIT AUX-ADC
|

ADDRESS -~ CONVERSION RESULT IS
SHIFTED OUT ON DOUT ON
}7 77777777777777777777777777777777 THE FALLING EDGE OF SCLK
' DOUT TRANSITIONS FROM MSB FIRST

== HIGH IMPEDANCE TO LOGIC-
HIGH INDICATING START OF

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

IS ENABLED, ADO CLEARED

i

FIRST CONVERSION i DOUT TRANSITIONS HIGH
1 '~~ INDICATING START OF

y T TTTmmmmmmmmmmm T m e SECOND CONVERSION

! DOUT TRANSITIONS LOW

== INDICATING END OF FIRST e
CONVERSION, DATA IS AVAILABLE | DOUT TRANSITIONS LOW
AND CAN BE SHIFTED OUT IF DOUT '~ INDICATING END OF SECOND

j
AD10=1,AD0 =1, i
-~ PERFORM CONVERSION, !
|
|
|

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

1 DOUT TRANSITIONS LOW

'~ INDICATING END OF THIRD
CONVERSION, DATA IS AVAILABLE
AND CAN BE SHIFTED OUT IF DOUT
IS ENABLED, ADO CLEARED
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101Z. 45Msps. £ W T HEHIET5%

A X DIN#E T E#ME, S5DOUTIRA TS . M DIN Sk A HEERE
By160 e 4 FoHanriCE . A Bh 1 ADOUT 135k 4 ik 5 2k MAX 19713 P 3K 55 ) 1024V 4 b 261 e A U
NERAF 7 A%, AR DINAL T /& H PR S (OGE %A h ﬁﬂfg?@@%ﬁﬁ%% REI:TN%A%Q%@'%@%@
T B ADCHHR RS OL) . ATtk 11115 A 41, BAA Hy REFIN HLJE (VRpp) Bt B L T/ (5 18).

P BB R A S B
FEAEHIAETLLL, Fi DA EREF A7 4 AN 2 32 I 520 PSR, HEREFINEBE S Vpp. Vage 4 357

HE90.512V +4%HUER#E. COM. REFPHIREFN 4 %
EBEL# Y, Veom = Vpp /2 Vrerp = Vpp /2 + VREr /2
Inp VREFN = Vpp /2 - VR / 2. 43 53R 1 0.33nF L% 55 %
REFP. REFNFICOM. R 0.1pFHL% 55 % REFIN £ GND.

Xt T i AT MERE ., 7EREFINUG#£1.024V +£10%

_ _ o HLE. JEAF, COM. REFPFIREFN AMEMAH, Veoum =
0.33uF_T_ OAmF_T_ Vop/ 2+ VrRerp = Vpp /2 + VRerIN / 4+ VRERN = Vpp / 2 -
VRerN / 4. 43R T0.33pF LA 32 # REFP. REENFICOM.
K 0. IpFHZA % B REFINEGND. BB, Tx DAC

0.1uF

Vin —|

A e R 1 5 A E L . BN, TV e B4
250 2207 10% (Bt K ), Tx DACHEEFL4 H th AR K 10%, 55
- I MNAXIN +440mV.,
— MAX19713 -
/\238/\/ QAP /Ezh/%{g/%

RAFFETEHACHE
RF 722 25 (K19) 0 B (5 5 2 22405 5 Fe i 42 it 7 — A
SRR TR, RIS READCH:RE. KA KRR O
L#EZRECOM, M A#RM —4Vpp /20 DCH - i & .
AL AR RS, SRR IR S s Ay 225Kk, nl
FATHEAS 2% . %, MAX197134 2504 AT L3RG
Vste o 135355 55 5 47 ) SEDR FITHDRERE , 55 5122 35 Wk A 69 14
= N . ZAEAT, mTH ARG ESJAP. IAN. QAP. QAN)
= YRR, IR =R, SHRmBEAMIL, 8RR
, T ” ADCHfr A FL5 S35 5 B4RIE 19—k . 1024 MAX19713
[£]9. Rx ADCAst 1 40775 AERB £ Vi HE by A B0 38 25 M T DA 2y 53 1 RS FE 2 g

QAN

=18, EHFEELR
VREFIN REFERENCE MODE

Internal Reference Mode. VReF is internally generated to be 0.512V. Bypass REFP, REFN, and COM each
with a 0.33pF capacitor.

> 0.8V x Vpp

Buffered External Reference Mode. An external 1.024V +10% reference voltage is applied to REFIN. VReF is
1.024V £10% internally generated to be VRerIN / 2. Bypass REFP, REFN, and COM each with a 0.33pF capacitor. Bypass
REFIN to GND with a 0.1uF capacitor.
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101, 45Msps. XX LHEH

REFZEWNKXFZEE
FETCE M AR A AR RS I 00 T, AT DR RIS BOR
IR EHIMAX19713 Rx ADC. Rx ADCi# 3335 B 5 K 28 5K 5
SRR B ACKR & AN 25 40 DCHE-A FELBE 43 B I ] 11 AN 12
iR . MAX4454 FIMAXA354% 1 K e A . Tidr.
R A R AR, BB R AG S e, B
1212 B 0K 2% B 18 ] DU Tx DAC 254 S S ) 1 422
LR, FREMIM R s 2oh . TN
Tx DACZ= 43 B il AR T B i . Tx DACH fl%
T IR shi A B> 70kQ I 270 Ak . i
B, TR AR 2 B R e, HFRE
e LA 1 24 i A SR L R YO R A R %%

FDD iz f§
P 132 LA FDD I LS, MAX19713 0] B 104 5140
A 8802.11. 802.16. WCDMA K% FH To £kl 5 R 40 %
FDDL AR M2 “REEHFE" o €. MAX19713
N FER B AL T 206 @ T REIF EM T H:
o P b
o mYERE. RIIFERLRITIAE
o ARXUBS, Zud 56 UE Y R s A LR 7 6
o KEFHRAFESMIL
o LFENREED:
o RAELEHNR AL 0] A3
o BUFE AT LR A 65nm 2 90nm CMOS T2

B, ZFH5H%
MAX19713 75 R i o F B AR e H R, FRL AR AT 21
ZZEMAX19T I3 VA AR B BEkL . BT A 25 6 FRL A B R AT E
ST AR, HSHRMEMEARBRNE )2, MiZ
e P2 WA R DA/ N AR LR . O 1 PR S L2 5 2.2 F
RAFEE, B Vppsaik#IGND. HO0.1pFRMER A 52.2pF
R, K OVpps2 i HIOGND. 434 F10.33pF R & H
Z K REFP. REFN5COM &% FIGND. HO.IpFH A
REFIN %% #|GND.

FA PN 30 ~F 18T F U P T R 22 2 4R AT 4R a9 1R
T e AR . B (GND)-5 B0 i H i (OGND) R 4k 37
(3t P T, JF 5 A O R R B AR X R, R
MAX19713 5 1 (9 4 S5 8L = GND. 9 1 b - 1] B s AH T
5 I8 75 5 K 1) 00 P R S S AR B . ] DU R
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Bl Yty

IDP

Vout
MAXIM ‘ ‘
MAX19713
IDN

QDP Vour
QDN:? %;

B10. TETx DACH, FYHAF-T-H7 A5 ST A48 6 5 22 7 1 7 e

it fi i

REFP

REFP

IAP

Com

IAN

MAXIW
MAX19713

QAP

QAN
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101iZ.

45Msps. = THEHlFTi%

R10 R11

600Q 600Q

Riso
22Q2

I 5pF

»—/\/\/\,T IAN
Ciy

MAXIMN
MAX19713

AAA% e K
Cin

CoM

[ 12. Rx ADC DCH#E#r 2509550

K T A T 2 T 9 K — U E N B I .l —

AMEPELAE . 2R NG HLBH (1Q & 59) Bl ik Bk 2% 22 P14~ b ~F- 1T
AT DA Ky A T T A — R . SRR
TET 5 i A M 7 AR 10 07 R 0 b (A i i ) % o 2 0
DSP3t1-F-[f7) T 7 i &, 0 ar LA BT A 4 5 | L iR —
A~ HlLF- 1

R RO AR S SN I B TR L S . B AR A
NG| S5 AR B A AL e B B T, LAl /0Nal o [R] &5 4
WRIT AR S5 SR T RERL, s o0°Fe A

MAXIMN

NESHEN

ADCEDACHIEEZESHEN

TR IFLE(INL)

A et 2 LR AL i R A S B 25 . X S H 2]
PUERAEH&MG, WrTRURHEBRRE SRR ER L
o R B R A 2. R S S BN B R
T2 e H PG %(DACK 14a).
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MAX19713

Vpp=2.7VT03.3V 0Vpp=1.8VT0 Vpp
IAP _ -
|| 7 10-BIT o > AD2  —
\_ ADC > » AD3  —
AN DATA MUX > AD4 —
i - -
— QAP ; AD7 :
10-BIT | i) —
—l . ADC > 4 » AD9 —
AN -
FDD ZIF F 1
TRANSCEIVER P L g < Bﬁ? 1
- < DA2  —
L] 1081 | < DA3
- DAC < DA —
DN - DATA MUX < DA5 [
o ME 4 > D6 /1 oam
aop P > D ] BASEBAND
- ! P 1 ASIC
o oo
- 1
A4 SYSTEM 0K —
CLOCK
PROGRAMMABLE | _
OFFSET/CM < CS/WAKE —
DACH SERIAL < SOLK I
BT INTERFACE o —
CX0 Bl e AND SYSTEM [
AUX-DAC CONTROL
DAC2 12-BIT i
AUX-DAC [T ! » DOUT
i 1004y REFIN
DAC3 ' | REFERENCE REFP
12-BIT ; BUFFER CoM
AUX-DAC ; REFN
ADC1 T
BATTERY VOLTAGE MONITOR oy 10-BIT
TEMPERATURE MEASUREMENT ° AUXADG
ADC2 ® /NAXI
MAX19713
Vbp/2
—— 0Vbp/2
GND 0GND

13, 4 ZUFDD T 24368 f b7 FH FEL s
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w32 £ (DNL)
W ARG R LR K T E S 1A LSBEAM 2 2, /I
LSBAYDNLRZRUEAR & 74 RAG(ADC), I Al i £ 1% i
bR $(ADC 5 DAC) i1 B I 1 (DAC K] 14D) .

ADCHiFiRE
HAEL T, J A A+ S 2L E0SALSBAL, 2k
AR 22 2 A5 28] 1 AR 5 AR A I ) 251

DAC%1FiRZE
e iR 2= (B 14a) R AR H S S PR i S 2 2. R
BB BCF AN S B E . 1R XA Y

—t L]y

Bl Yty

3
A 1
101. 45Msps. £ THEH
1T ~°
T 6 f
w "o'
| N ’
§ ° o':".
— .
2 .
3 'O'vﬁATSTEP
s 3 ""j 011 (0.5 LSB)
= .
E e
1 ',"JATSTEP
& F00102518)
0 & 2
000 001 010 011 100 101 110 111

PSAYRZMREANAE A, G A) R L

ADC# IR ZE
HAKA T, ADCHERRE L RUARTHERLSD
LSBAL. s R 2 AL THBR R R 22 ) Il e A2 et S5 3
AEBRAR R Z A A 2 1H

ADCHEIESHENX

FLE#E )

FIISEEH T IR B S AU, e L AR AE A 30 ] R A
EHAA.

FLIZFERS

FLARHE ST (tap) 2 $5 SRR A B b TH Y 5 SEBR SR AE % 8] £ A
[i] 2 (1&115)

15IREE(SNR)

WECFERFEh R R ERTE, Hie ESNRE KME a8

B ARMSIE) S5 8 LIRZERMS B AIRE)ZH, HH

20 ADC I 43 3 (N AL B 5E -

SNR(F KfH) = 6.02 x N + 1.76 (¥fii: dB)
SRk, BR T RALMEFE ANAE T MR R g
HEMAFE . AR RIS . SNRE A5 S RMS 5B RMS 2
FEi 8. MR RMS B RRF U . /7 B s 5 DC A& 1 L
HINITA %5 25 W R A 1) B A

EE5IEE + %KLL (SINAD)
SINAD R FfE 5 RMS 5 RMS 2 FLiTHE . B RMSH
FEBR L D5 DC I VR DL A0 23 28 R 400 119 i 78 931 0k i 10«

MAXIMN

DIGITAL INPUT CODE —

B 14a. FAIMFLEIE

)

o
<>
[ 1

w

[

—x 1LSB

/(7

4 DIFFERENTIAL LINEARI
ERROR (-0.25 LSB)

}LSB ! ‘\‘

=

Y

ANALOG OUTPUT VALUE —

L DIFFERERTAL . o
LINEARITY ERROR (+0.25 LSB)

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

B 14b. AL

LK —— —

ANALOG
INPUT

taD

—|lll— tyy
SAMPLED )
DATA(T/H) ™\ | e _\/\
TRACK HOLD TRACK

TH

[ 15. T/HFLIZHE IS
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MAX19713

101, 45Msps. XX LHEH

B LEL(ENOB)
ENOBMLE T 1L 45 & i AR5 RAESF T ADCHI 3h a4
fig. HAMADCIRENGWFEMIRE. HEEEZTA
BIERENOBH F it &

ENOB = (SINAD - 1.76) / 6.02
EIEKHEE(THD)

THD# ¥ 2 AGB S SWIEEMRMS 2 fl 5 2 H,
AT A ERR:

(V2 +VE +VF +V2 +V2)

THD = 20 xlog \/ v
|

Horr, Vi REERIEME, Vo-Ve 200 £ 6 U IR {E .

ZRIEHKE(HD3)
HD3 8 XA 3 U0 i 70 B I RMS{E -5 it A {5 5 2R I HE
fH.

T FE57EE(SFDR)
SFDR 25 ({55 7 i K1) RMSH 5 A 4% DC %K
(55 A AL MRMSTE 2 He, DAy DL R 5.

K% E(IMD)
2 g Ao P9 B8 A5 S IE fg A SR, IMD 2 A X T 2
AR WA BEIR, LS E NN £ o) 2x
finDs @xfio)s Cxfing = fivo)s Qxfing + finy) . BERES
M 5 HLF-R-7dBFS.

35 318 (IM3)
24 £y A Eyng P B A5 5 I FE S A B, IMI3 SR AR X T4 2
—BRAGESNRE TEZHT =X RTENIE.
=B AZIASEANQ x g £ fivg)y @ xfing + fing) . BB
NG5 HLF4-TdBES .

—t LIy

Bl Yty

FEAIEE
FR D S L 5 A ML S {56 72 9 56 B 5 3825
P 0 R

IMEBHE
¥5-20dBFS HUBE UM A (5235 AADC. I {5 BB R4
WL A5 ADCRERE 1 26 1 T, B 26080 A5 1) T 25 407 9
L5 RS 2T W, T MRABIN T R BUABR N M B9
VERE, T/HHEREE A RA120/ME S AN I HE K

BINEEFE
$5-0.5dBES Y LU A 15 515 AADC, Bl i A SRR 19 T

B R A R 2 N B, T R 3B I i R . B A SRR R

DACHESHENX
HiEREE
THD 2 2% 25 S48 95 2R it 3 0 (O RMIS 22 115 i 38 1) HU A -

\/(VQZ +VF +..+\V2)
Vi

THD = 20 x log

S, VORI, VoV, b A ARSUR 2K B
UG

ERBAEE
T 3 257 1 (SFDR) 2 26 (15 5 U4 K () RMS
5 EE DO 94 8 A1 55— RS (2 I

bridichige]
PART SAMPLING RATE (Msps) INTEGRATED CDMA Tx FILTERS
MAX19710 75 No
MAX19711 11 Yes
MAX19712 22 No
MAX19713 45 No
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101, 45Msps. =X T#E#I

—t L]y

Bl Yty

ab
IHEEHER]
Vpp=2.7VT0 3.3V 0Vpp = 1.8V T0 Vip
P z 10-BIT > A0
IAN > e > > AD?
> AD3
LI DATA MUX fﬁgg
oA 7" 10-BIT _ ot
ADC > > D
QAN » » ADS
B AD9
0—f ’—1 —f
< DAO
1bP 10-BIT < DA1
< DA?
< DAC <
IDN DA3
< DA4
DATAMUX [
ot < bie
< DA
abp < 10-BIT | < Bﬁg
DAC <
QDN ] T
Mf SYSTEM
| CLOCK CLK
PROGRAMMABLE | o
OFFSET/CM SERIAL CS/WAKE
INTERFACE SICNLK
DACH 12-BIT | AND SYSTEM [~
AUX-DAC CONTROL
28T [ 4!
DAC2 AUX-DAC [~ T ! - DOUT
| 1004V REFIN
. t| | REFERENCE alg
DAC3 ! | BUFFER
AUX-DAC i COM
ADC1 o
>
L ] ) >,
o AKX/
MAX19713
Vpp/2
L Qvpn/2
GND 0GND
A1V 35
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00.15|C|A

o.15]cs]

E/2

AATS
——t—MARKING

n
o
w
P
DETAIL A (NE-1) X ] L
\ — G
777N |
©
- =
k ol
_ <
_E[ o | al
= ™
—
-
{a] (ND-1 —= € D2
T
E D2/2
. 3 |
i 3 5
nonofnngn o
_IL | 3 21 A
|— €20 —| \ [Eo10GCIALE]
— € PIN # 1 1D.
E2 0.35x45° A
BOTTOM VIEW
€ €
(R IS OPTIONAL)
) ) '
DETAIL A L m ! ! L
il ;
:\ TERMINAL TIP —/ 3
EVEN TERMINAL ODD TERMINAL
//10.10]c
£ ]0.08[C A
A

-

A1—| A2—1

(DDALLAS /I /AXI/VI

PLANE SIDE_VIEW ™= PACKAGE OUTLINE
32, 44, 48, 56L THIN QFN, 7x7x0.8mm
APFROVAL CTYU BT CITRILLT: (=i 1
-DRAWING NOT TO S8CALE- 21-0144 F /2
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101Z. 45Msps. £ W T HEHIETi%

#HEEE )
R FORME () B E T RE AR BRI RS, WRF R 33 AME(F S, 15 % 10 www.maxim-ic.com.cn/packages. )

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
CUSTOM PKC. PKG, DEPOPULATE 02 E2 JEDES
{ree77-1) CODES LEADS NIN. | NOM. | wax.| M. | NoNL| WAX. | by ¢
PKG 3oL 7 “L 4BL 77 48L 767 S6L 77 AT I 255|470 235 | 205 | 470l 235 | -
svmaoL | wiN. Tnow. Tmax. | nn. Ton.T wax. | wn. Tnvom. Tuax. [ um. Tnow Tnax. T wn Tnowuax| a7z 12 4551470 | #.85]| 455 470] 485 | —
A | 0.70] 075 [ 0.80 [ 0.70 [ 0.75 | 0.80 | 0.70 | 075 [0.80 [0.70 [0.75 [a80 [0.70 [075 |00 | [t77-2 |- 4,55] 4.70 | +.85] 4.5 4.70] 4.85 [wkkp-1
Al 0 ]002|005| 0 |o02)005]| 0 |oo02{005| 0 |obz|Do5| @ | - |oos| [T4477-3 - 4.55(4.70 | .85 | 4.35( 4.70) 4.5 |WKKD—1
2 0.20 REF. 0.20 REF. .20 REF. 0.20 REF. 020 REF. THE77-1% |13,24.37,48 [4.2014.30 | 440| 420|430 440 | —
b | 025]| 030 035 |0.20 | 025 [ 0.30 [0.20 [ 0.25 | 0.30 | 0.20 | 0.25 | 0.30 | 0.16 |0.20 |0.25 | |™877-3 |- 485[5.10 15251 4851 5.10{5.25| -
> |690]7.00(7.106.90 [7.007.10 [6.80 [7.007.10 [6.90 [7.00 |7.10 [6.00 |7.00 [7.10]| |™4877-4 |- 5.40)6.50 5.60] 540 550/ 560 | -
£ |690]7.00 710690700710 (690 700|710 [690 |7.00 [ 710 |690 [7.00 | 7.10| (48775 |- 240125012601 240| 250) 260] -
o 0.65 BSC. 0.50 BSC. 0.50 BSC. 0.50 BSC. 0.4D BSC. Ll S 540|550 1560|540 550) 560) -
ozl <1 Toml =T ~Toml T —Toml -1 = Toml -1 =1 == 4.95]5.10[5.25]| 495 510/ 525 -
a1 |- 540|550 [5.60] 540 5.50[ 560 -
L fo4s]|oss] 065045 0o 065 030 [040[050 045 055 065 [030 [oa[0s0| (i1 ~ol2s0 om0 lasol sl s =
N 32 “ 48 44 58 T4RTTN-B |- 540]5.50 |5.60| 540 5.50[ 560 -
ND 8 1 12 10 14 15677-1 - 5.40 550 |5.60] 5.40] 5.50[ 5.60 | -
NE 8 1 12 12 14 15677-2 |- 5.40[5.50 [ 5.60| 5.40] 5.50[ 5.60 | -
** NQTE: T4877-1 IS A CUSTOM 4BL PKG. WITH 4 LEADS DEPOPULATED.
TOTAL NUMBER OF LEADS ARE 44.
NOTES:

DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—1994,
ALL DIMENSIONS ARE IN MILUMETERS. ANGLES ARE IN DEGREES.
N IS THE TOTAL NUMBER OF TERNINALS.

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

DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN

025 mm AND 0.30 mm FROM TERMINAL TIP.

ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.

COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
DRAWING CONFORMS TO JEDEC M0220 EXCEPT THE EXPOSED PAD DIMENSIONS OF

T4877-1/-3/-4/-5/-6 & T56T7-1. @P— / VI/JX I/ VI

10. WARPAGE SHALL NOT EXCEED 0.10 mm.

eNe B [Pens

MARKING IS FOR PACKAGE ORIENTATION REFERENCE QGNLY ™™= PACKAGE OUTLINE
12, NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY 32, 44, 48, 56L THIN QFN, 7x7x0.8mm
AFFROVAL DUGVMENT GOMTROL IO, [} 2
-DRAWING NOT TO SCALE- 21-0144 F |24

1£1Th &
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