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ABSOLUTE MAXIMUM RATINGS

VDD to GND, OVDD to OGND
GND to OGND......cocoiiiiiiiiiis

IAP, IAN, QAP, QAN, IDP, IDN, QDP,

QDN, REFP, REFN, REFIN, COM,
DAC1, DAC2, DAC3 to GND

DO-D9, DR, T/R, SHDN, SCLK, DIN, CS,

CLKto OGND ........cccoven.

-0.3Vto +3.4V
-0.3Vto +0.3V

-0.3V to (OVDD + 0.3V)

Continuous Power Dissipation (TA = +70°C)

48-Pin Thin QFN (derate 26.3mW/°C above +70°C) ....... 2.1W
Thermal Resistance 6JA
Operating Temperature Range
-0.3Vto (VDD + 0.3V) Junction Temperature..................
Storage Temperature Range
Lead Temperature (soldering, 10s)

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

ELECTRICAL CHARACTERISTICS

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

PARAMETER

| symsoL |

CONDITIONS

| miN

TYP

MAX | UNITS

POWER REQUIREMENTS

Analog Supply Voltage

VpD

2.7

3.0

3.3 \

Output Supply Voltage

OVpDp

1.8

VDD V

VpD Supply Current

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

fcLk = 5.12MHz, fouT = 620kHz on both
channels; aux-DACs ON and at midscale

10.3

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

fcLk = 5.12MHz, foyTt = 620kHz on both
channels; aux-DACs ON and at midscale

124

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

fcLk = 5.12MHz, fiN = 1.87MHz on both
channels; aux-DACs ON and at midscale

121

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

fcLk = 5.12MHz, fin = 1.87MHz on both
channels; aux-DACs ON and at midscale

6.6

mA

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

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

13.1

16

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

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

10.4

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

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

fcLk = 7.5MHz, fiN = 1.87MHz on both
channels; aux-DACs ON and at midscale

12.8 16

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

Vpp Supply Current fcLk = 7.5MHz, fiN = 1.87MHz on both
channels; aux-DACs ON and at midscale

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

|dle mode, fcLk = 7.5MHz; aux-DACs ON
and at midscale

Shutdown mode, CLK = 0 or OVpp 0.7 PA

Ext1-Rx, Ext2-Rx, Ext3-Rx, Ext4-Rx,
SPI1-Rx, SPI3-Rx modes; receive ADC
operating mode (Rx), fcLk = 7.5MHz, 1.38 mA
fiN = 1.87MHz on both channels;
aux-DACs ON and at midscale

2.7 4

4.7 6

Ext1-Tx, Ext2-Tx, Ext3-Tx, Ext4-Tx,
SPI2-Tx, SPI4-Tx modes; transmit DAC

OVpbD Supply Current operating mode (Tx), foLk = 7.5MHz, fouT 2.9
= 620kHz; aux-DACs ON and at midscale
Idle mode, foLK = 7.5MHz; aux-DACs ON PA
) 10.9
and at midscale
Shutdown mode, CLK = 0 or OVpp 0.01
Standby mode, CLK = 0 or OVpp; 003
aux-DACs ON and at midscale ’
Rx ADC DC ACCURACY
Resolution 10 Bits
Integral Nonlinearity INL +0.85 LSB
Differential Nonlinearity DNL +0.55 LSB
Offset Error Residual DC offset error +0.5 +5 %FS
Gain Error Include reference error +1.1 +5 %FS
DC Gain Matching +0.01 x0.25 dB
Offset Matching +4.5 LSB
Gain Temperature Coefficient +15.7 ppm/°C
o Offset error (Vpp £5%) +0.2 LSB
Power-Supply Rejection PSRR -
Gain error (Vpp +5%) +0.04 %FS

MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
Rx ADC ANALOG INPUT
Input Differential Range ViD Differential or single-ended inputs +0.512 \
Input Common-Mode Voltage
Range vVem Vpp /2 %
RIN Switched capacitor load 720 kQ
Input Impedance
CIN 5 pF
Rx ADC CONVERSION RATE
Maximum Clock Frequency foLK (Note 2) 7.5 MHz
Channel | 5
Data Latency (Figure 3) Clock
Channel Q 55 Cycles

Rx ADC DYNAMIC CHARACTERISTICS (Note 3)

fiN = 1.875MHz, fc .k = 7.5MHz 53.7 55

Signal-to-Noise Ratio SNR dB
fiN = 3.56MHz, fcLk = 7.5MHz 54.8
) . ) . fiN = 1.875MHz, fcLk = 7.5MHz 53.6 549
Signal-to-Noise Plus Distortion SINAD dB
fiIN = 3.56MHz, fcLk = 7.5MHz 54.7
} ) fiIN = 1.875MHz, fcLk = 7.5MHz 66 78
Spurious-Free Dynamic Range SFDR dBc
fiIN = 83.6MHz, fcLk = 7.5MHz 70.1
) o ) fiN = 1.875MHz, fc Lk = 7.5MHz -84
Third-Harmonic Distortion HD3 dBc
fiN = 3.56MHz, fcLk = 7.5MHz -72.1
. ) . f1 = 1.8MHz, -7dBFS;
Intermodulation Distortion IMD f» = 1MHz, -7dBFS 75.6 dBc
Third-Order Intermodulation f1 = 1.8MHz, -7dBFS;
Distortion M3 14, = 1MHz, -70BFS 78 dBe
o ) fiN = 1.875MHz, fc Lk = 7.5MHz -77.9 -64
Total Harmonic Distortion THD dBc
fiIN = 3.56MHz, fcLk = 7.5MHz -71
Aperture Delay 3.5 ns
Overdrive Recovery Time 1.5x full-scale input 2 ns
Rx ADC INTERCHANNEL CHARACTERISTICS
- fiNxy = 1.8756MHz at -0.5dBFS, finx Yy = TMHz
k R : ' - B
Crosstalk Rejection at -0.50BFS (Note 4) 85 d
Amplitude Matching fiN = 1.875MHz at -0.5dBFS (Note 5) +0.02 dB
Phase Matching fiN = 1.875MHz at -0.5dBFS (Note 5) +0.22 Degrees

4 MAXI N
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ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS

Tx DAC DC ACCURACY

Resolution N 10 Bits

Integral Nonlinearity INL +0.45 LSB

Differential Nonlinearity DNL Guaranteed monotonic (Note 6) +0.26 LSB
Ta > +25°C -4 +1 +4

Residual DC Offset Vos mV
Ta < +25°C -6.5 +1 +6.5

Full-Scale Gain Error Include reference error (peak-to-peak error) -50 +50 mV

TRANSMIT-PATH DYNAMIC PERFORMANCE

Corner Frequency 3dB corner 1.1 1.27 1.5 MHz

Passband Ripple DC to 640kHz (Note 6) 0.28 0.5 dBp-p

Group Delay Variation in Passband DC to 640kHz, guaranteed by design 50 100 ns

Error-Vector Magnitude EVM DC to 700kHz 2 %

fIMAGE = 4.32MHz, fouT = 800kHz,

Stopband Rejection foLK = 5.12MHz 55 dBc
2MHz 20
_ 4MHz 46.5
Baseband Attenuation Spot relative to 5MHz 54.7 dB
100kHz
10MHz 81
20MHz 88
DAC Conversion Rate foLk (Note 2) 7.5 MHz
. . fouTt = 620kHz, foLk = 5.12MHz,
In-Band Noise Density ND offset = 500kHy 121.7 dBc/Hz
Third-Order Intermodulation IM3 |1 = 620kHz, » = 640kHz 76 dBc
Distortion
Glitch Impulse 10 pVes
Spurious-Free Dynamic Range to
) SFDR fcLk = 7.5MHz, foyt = 620kHz 60 76.5 dBc
Nyquist
Total .Harmomc Distortion to THD foLk = 7.5MHz, fouT = 620kHz 748 59 dB
Nyquist
Signal-to-Noise Ratio to Nyquist SNR fcLk = 7.5MHz, foyt = 620kHz 571 daB

MAXIMN 5
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ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER | symsoL | CONDITIONS | MmN TYP  mAX | uNITS
TRANSMIT-PATH INTERCHANNEL CHARACTERISTICS
I-to-Q Output Isolation fouTx,Y = 500kHz, fouTx,Y = 620kHz 85 dB
Gain Mismatch Between DAC Measured at DC -0.3 +0.05 +0.3 dB
Outputs
Phase Mismatch Between DAC fouT = 620kHz, foLk = 7.5MHz +0.16 Degrees
Outputs
Differential Output Impedance 800 Q
TRANSMIT-PATH ANALOG OUTPUT
Full-Scale Output Voltage Bit E7 = 0 (default) +410
VFs - mV
(Table 6) Bit E7 = 1 +500
Bits CM1 = 0, CMO = 0 (default) 1.32 1.4 1.48
Output Common-Mode Voltage Bits CM1 = 0, CMO = 1 1.25 Y
(Table 8) Bits CM1=1,CM0 =0 1.1
Bits CM1 =1, CMO = 1 0.9
RECEIVE TRANSMIT-PATH INTERCHANNEL CHARACTERISTICS
) . . ADC fin| = fing = 1.875MHz, DAC fouTl =
Receive Transmit Isolation fouTaQ = 620KHZ, foLK = 7.5MHz 85 dB
AUXILIARY DACs (DAC1, DAC2, DAC3)
Resolution (Note 6) 12 Bits
Integral Nonlinearity INL +1.25 LSB
. . . . Guaranteed monotonic over codes 100 to
Differential Nonlinearity DNL 4000 (Note 6) +0.65 LSB
Gain Error GE RL > 200kQ 7 %FS
Zero-Code Error +0.6 %FS
Output-Voltage Low VoL RL > 200kQ 0.1 vV
Output-Voltage High VOoH RL > 200kQ 2.56 V
DC Output Impedance DC output at midscale 4 Q
Settling Time From 1/4 FS to 3/4 FS 1 us
Glitch Impulse From 0O to FS transition 24 nVes
Rx ADC-Tx DAC TIMING CHARACTERISTICS
CLK Rise to Channel-I Output Data ol Figure 3 (Note 6) 6.9 10 ns
Valid
CLK Fall to Channel-Q Output )
Data Valid tpoQ Figure 3 (Note 6) 9.3 13 ns
CLK Rise/Fall to DR Rise/Fall Time tDR Figure 3 (Note 6) 8.5 12 ns
I—lDAC DATA to CLK Fall Setup bS] Figure 5 (Note 6) 10 ns
Time
6 INAXIW




ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Q—DAC DATA to CLK Rise Setup DsQ 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 +15 %
Digital Output Rise/Fall Time 20% to 80% 2.3 ns
SERIAL-INTERFACE TIMING CHARACTERISTICS (Figure 6, Note 6)
Falling Edge of CS to Rising Edge
of First SCLK Time fcss 10 ns
DIN to SCLK Setup Time tDs 10 ns
DIN to SCLK Hold Time tDH 0 ns
SCLK Pulse-Width High tCH 25 ns
SCLK Pulse-Width Low tcL 25 ns
SCLK Period tcp 50 ns
SCLK to CS Setup Time tcs 10 ns
CS High Pulse Width tcsw 80 ns
MODE-RECOVERY TIMING CHARACTERISTICS (Figure 7)

From shutdown to Rx mode, ADC settles 75

to within 1dB SINAD
Shutdown Wake-Up Time tWAKE,SD Hs

From shutdown to Tx mode, DAC settles to o5

within 10 LSB error

From idle to Rx mode with CLK present 73

during idle, ADC settles to within 1dB SINAD '
Idle Wake-Up Time (With CLK) tWAKE,STO us

From idle to Tx mode with CLK present 5

during idle, DAC settles to 10 LSB error

From standby to Rx mode, ADC settles to 73

within 1dB SINAD '
Standby Wake-Up Time tWAKE,ST1 S

From standby to Tx mode, DAC settles to o5

10 LSB error
Enable Time from Tx to Rx, (Ext2-
Tx to Ext2-Rx, Ext4-Tx to Ext4-Rx, | teNABLE, RX | ADC settles to within 1dB SINAD 500 ns
and SPI4-Tx to SPI3-Rx Modes)
Enable Time from Rx to Tx, (Ext1-
Rx to Ext1-Tx, Ext4-Rx to Ext4-Tx, tENABLE, TX | DAC settles to within 10 LSB error 1 us
and SPI3-Rx to SPI4-Tx Modes)
MAXIW 7
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ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Enable Time from Tx to Rx, (Ext1-
Tx to Ext1-Rx, Ext3-Tx to Ext3-Rx, tENABLE, Rx | ADC settles to within 1dB SINAD 7.3 ys
and SPI2-Tx to SPI1-Rx Modes)
Enable Time from Rx to Tx, (Ext2-
Rx to Ext2-Tx, Ext3-Rx to Ext3-Tx, tENABLE, TX | DAC settles to within 10 LSB error 5 us
and SPI1-Rx to SPI12-Tx Modes)
INTERNAL REFERENCE (REFIN = Vpp; VREFP, VREFN, VcOM levels are generated internally)
Positive Reference VREFP - VCOM 0.256 V
Negative Reference VREFN - Vcom -0.256 \

Vbp /2 VbD /2

Common-Mode Output Voltage Vcom _015 Vbp/2 +0.15 v
Maximum REFP/REFN/COM | 5 mA
Source Current SOURCE
Maximum REFP/REFN/COM | - mA
Sink Current SINK
Differential Reference Output VREF VREFP - VREFN +0.490 +0.512 +0.534 V
Differential Reference Temperature REFTC +10 pPM/C

Coefficient

BUFFERED EXTERNAL REFEREN

CE (external

REFIN = 1.024V applied; VREFP, VREFN, VcomM levels are generated internally)

Reference Input Voltage VREFIN 1.024 \

Differential Reference Output VDIFF VREFP - VREFN 0.512 \

Common-Mode Output Voltage Vcom Vpp /2 Y

Maximum REFP/REFN/COM | 5 mA

Source Current SOURCE

Maximum REFP/REFN/COM

Sink Current ISINK 2 mA

REFIN Input Current -0.7 pA

REFIN Input Resistance 500 kQ

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

Input High Threshold VINH D0-D9, CLK, SCLK, DIN, CS, T/R, SHDN 8'\/7D>; Vv

Input Low Threshold VINL D0-D9, CLK, SCLK, DIN, CS, T/R, SHDN OO'V3D>E) \
D0-D9, CLK, SCLK, DIN, CS, T/R,

Input Leakage DN SHDN = OGND or OVpp -1 +1 pA

Input Capacitance DCIN 5 pF

MAXI N
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 7.5MHz (50% duty cycle), ADC input
amplitude = -0.5dBFS, DAC output amplitude = 0dBFS, differential ADC input, differential DAC output, CRerp = CREFN = CcOM =

0.33pF. Typical values are at Ta = +25°C, unless otherwise noted. C < 5pF on all aux-DAC outputs.) (Note 1)
PARAMETER | sYmBoL | CONDITIONS | MIN TYP MAX | UNITS

DIGITAL OUTPUTS (D0-D9, DR)

Output-Voltage Low VoL IsINK = 200pA 0.2x \

OVbp
Output-Voltage High VOH ISOURCE = 200pA 08x Vv
OVbD

Tri-State Leakage Current ILEAK -1 +1 pA
Tri-State Output Capacitance Cout 5 pF

Note 1:

Note 2:
Note 3:

Note 4:

Note 5:

Note 6:

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

The minimum clock frequency for the MAX19700 is 2MHz.

SNR, SINAD, SFDR, HDS, 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 HD86.

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

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

Guaranteed by design and characterization.

BT EFFIE

(Vbp =

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

input amplitude = -0.5dBFS, DAC output amplitude = 0dBFS, differential ADC input, differential DAC output, CREFp = CREFN =
Ccom = 0.33pF, Ta = +25°C, unless otherwise noted.)

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

AMPLITUDE (dBFS)

Rx ADC CHANNEL-IA

Rx ADC CHANNEL-IA FFT PLOT Rx ADC CHANNEL-QA FFT PLOT TWO-TONE FFT PLOT
foLk = 7.5MHz g 0 foLk = 7.5MHz g 0 foLk = 7.5MHz g
fia = 2MHz g 10 |fon=2MHz g 10 |# = 2.0MHz g
A =-0.50BFS A : 20 |Aon=-0508FS : 20 |=21MHe z
8192-POINT +# 8192-POINT 0A Ajp = -7dBFS
DATA RECORD & -30 |DATARECORD & -30 |PERTONE
S 5, [8192-PONT Ny
s 40 o " [owTarecoro ™ AT
S 50 S 50 1
= E
T 60 T 60
HD3 HD2 2 Ho3 " HD2 =
: “ \‘ : 80— | A . - AT LT AP
oo NIRRT A il oS ik ]lLu.llJi-l.l..ii“.ll Hkid
0 05 10 15 20 25 30 35 0 05 10 15 20 25 30 35 0 05 10 15 20 25 30 35
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
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BB T 12 (4F)
(Vbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 7.5MHz 50% duty cycle, ADC
input amplitude = -0.5dBFS, DAC output amplitude = 0dBFS, differential ADC input, differential DAC output, CRerp = CREFN =
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
O [ow=7omm 7 ; 7
10 |f=2.0MHz g g g
oo |2=21MHe g 55 7 0A z 55 0A ]
Aqa =-7dBFS N
o -30 |PERTONE 5 \\ == Sy s \~\ A
5, [BozpPONT v X =
= ¥ |DATARECORD f 5 IA ) 1A
S 50 X 2 = 5 2 5
E h % =
£ 60 «
2 49 49
80 47 47
-90
-100 - 45 45
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
FREQUENGY (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
-66 = o 60 ‘ ‘ o
/IE 79 E fin=1.9980913MHz g
-68 /r 2 1A g 50 //E
S 7 s S £
X IA
" v - 75 NNt \\ 40 N "/
g n % g T LN g [
§ \ \ / ED; 73 4 ..x %’ 30 QA
7 ~ 5 0A . @
20
-76 69
-78 67 10
-80 65 0
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 -23 -18 13 -8 3
ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT AMPLITUDE (dBFS)
Rx ADC SIGNAL-TO-NOISE AND DISTORTION Rx ADC SPURIOUS-FREE DYNAMIC RANGE Rx ADC SIGNAL-TO-NOISE RATIO
RATIO vs. ANALOG INPUT AMPLITUDE vs. ANALOG INPUT AMPLITUDE vs. SAMPLING RATE
60 ; ; - 80 ; ; - 55.0 o
fiy = 1.9980913MHz /_g fiy = 1.9980913MHz 5 518 A g
5 75 ~E Al T RS A=
50 // 2 / il | E 54.6 -"-‘/’\ anN .}("'" "/ E
I e - /7 = 5= <~ :
/ 1A 54.4 0A
40 o
- L = 65 WY
g ,.-’/7’ g | | 74 g %42
g 3 = 60 = < 540
- QA = [“/ " 2
55 [ 538
20 536
50
0 534
4 532
fiy = 1.9980913MHz
0 40 53.0 ‘ ‘
23 18 13 -8 -3 23 -18 13 -8 -3 2 3 4 5 6 7
ANALOG INPUT AMPLITUDE (dBFS) ANALOG INPUT AMPLITUDE (dBFS) SAMPLING RATE (MHz)
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7.5Msps. BBIEINFE
B

BB T EHF1E (4F)
(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), C = 10pF on all digital outputs, fcLk = 7.5MHz 50% duty cycle, ADC
input amplitude = -0.5dBFS, DAC output amplitude = 0dBFS, differential ADC input, differential DAC output, CRerp = CREFN =
Ccom = 0.33uF, Ta = +25°C, unless otherwise noted.)

Rx ADC SIGNAL-TO-NOISE AND DISTORTION Rx ADC SPURIOUS-FREE DYNAMIC RANGE Rx ADC SIGNAL-TO-NOISE RATIO
RATIO vs. SAMPLING RATE vs. SAMPLING RATE vs. CLOCK DUTY CYCLE
55.0 o 85 \ \ = 57.0 ‘ ‘ °
g fiy = 1.9980913MHz z fiy = 1.9980913MHz £
54.8 5 g 56.5 s
oo, L 0A . K = £ 2
546 [T T / E 80 7 N 56.0 E:
saa =] ""lA ™ L /\ \\/\ 5.5
= 542 g TN AT 0 A
= s Mg 8 ¥
= 540 S < 545 == L
% 538 S 70 “ 540
536 535 oA
53.4 65 53.0
532 525
fi = 1.9980913MHz
53.0 - - 60 52.0
2 3 4 5 6 7 2 3 4 5 6 7 35 4 45 50 55 60 65
SAMPLING RATE (MHz) SAMPLING RATE (MH2) CLOCK DUTY CYGLE (%)
Rx ADC SIGNAL-TO-NOISE AND DISTORTION Rx ADC SPURIOUS-FREE DYNAMIC RANGE Rx ADC OFFSET ERROR
RATIO vs. CLOCK DUTY CYCLE vs. CLOCK DUTY CYCLE vs. TEMPERATURE
e I E o YT A 12 ]
=1 2 g =1. 7 8 L]s
565 | : 7 | / s ) LT :
56.0 ] 78 o E: 10 / E:
55.5 77 S @ 05 f—| - /]
& 50 m g 76 =
g 545 y 3 = g 75 ?A\v % 0.6
@ 540 57 5
535 oA - £ 04
53.0 7 0
525 71
520 70 0
35 40 45 50 55 60 65 35 4 45 50 55 60 65 40 20 0 20 4 60 80
CLOCK DUTY CYCLE (%) CLOCK DUTY CYCLE (%) TEMPERATURE (°C)
Rx ADC GAIN ERROR Tx PATH SPURIOUS-FREE DYNAMIC Tx PATH SPURIOUS-FREE DYNAMIC
vs. TEMPERATURE RANGE vs. SAMPLING RATE RANGE vs. OUTPUT FREQUENCY
10 N 77 - 78 -
E fout =fork /10 J§ E
09 g 76 g 77 g
05 . A~/
: \/
N\ 7
& 07 74 / //\
= 08 A g7 / g " / \
2 05 // = 7 ,/ = / \
= 04 7 @7 2 7
3 /| [
03 70
4 / 72
02 A 69
T 7
0.1 68
0 67 70
4 20 0 20 4 60 8 25 30 35 40 45 50 55 60 65 7.0 75 200 300 400 500 600 700 800
TEMPERATURE (°C) SAMPLING RATE (MH2) QUTPUT FREQUENCY (kHz)
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MAX19700

7.5Msps. E{XIIFE
17U B iy

BB T 41 (4E)
(Vbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 7.6MHz 50% duty cycle, ADC
input amplitude = -0.5dBFS, DAC output amplitude = 0dBFS, differential ADC input, differential DAC output, CRerp = CREFN =
Ccom = 0.33uF, Ta = +25°C, unless otherwise noted.)

Tx PATH SPURIOUS-FREE DYNAMIC Tx PATH CHANNEL-ID SPECTRAL PLOT
RANGE vs. OUTPUT AMPLITUDE Tx PATH CHANNEL-ID SPECTRAL PLOT WITH IMAGE REJECTION
80 N 0 g 0 <
fout = 620kHz g fip = 620kHz |2 fip = 800kHz, fcLk = 5.12Msps |
7 g 10 g 10 g
70 7 F 20 2 20 z
65 P -3 P 30
=60 /\/ % 3
g / (i) '40 E -40
= 55 / S S
S E 50 E 50
<L 50 % %
5 = 0 = IAGE REJECTION ___
© 0 70
55 -80
0 -90 vyl
30 25 2 45 0 5 0 02 12 22 32 05 15 25 35 45
QUTPUT AMPLITUDE (dBFS) FREQUENCY (MHz) FREQUENCY (MHz)
Tx PATH CHANNEL-ID TWO-TONE Tx PATH CHANNEL-QD TWO-TONE
Tx PATH CHANNEL-QD SPECTRAL PLOT SPECTRAL PLOT SPECTRAL PLOT
0 o 0 < 0 5
fop = 620kHz | fy = 600KHz, T = 800kHz |3 1 = B00KHz, T = 800kHz |3
10 g 10 |, s A0y, f g
= = 2 X
-20 g D T2 g 20 g 3
P 30 P 30 ¥ g %
S W B 40 8 40
= S 0 S 50
z Z 60 Z 60
Z 60 B 0 2
70 0
80 -9
-90 -100
02 12 22 32 02 12 22 32 02 12 22 32
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
TRANSMIT FILTER
SUPPLY CURRENT vs. SAMPLING RATE Rx ADC INTEGRAL NONLINEARITY FREQUENCY RESPONSE
126 “ 10 < -
Ext4-Rx MODE g g g
124 5 08 s 0 :
2 o 06 E e
i v 0.4 . -20 \
£ 120 _ s
£ -~ g " 8 40 N\
VDD = =
2 16 P 02 ! = o
= // 04 i \
14 - \
/ -0.6 -80 N
12 08 .
1.0 1.0 -100
25 30 35 40 45 50 55 60 65 70 75 0 128 256 384 512 640 768 896 1024 0.1 1 10
SAMPLING RATE (MHz) DIGITAL OUTPUT CODE FREQUENCY (MHz)
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7.5Msps. BBIEINFE
B

BB TAEHFIE (4F)
(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 7.5MHz 50% duty cycle, ADC
input amplitude = -0.5dBFS, DAC output amplitude = 0dBFS, differential ADC input, differential DAC output, CREFP = CREFN =
Ccom = 0.33uF, Ta = +25°C, unless otherwise noted.)

REFERENCE OUTPUT VOLTAGE

Tx PATH INTEGRAL NONLINEARITY Tx PATH DIFFERENTIAL NONLINEARITY vs. TEMPERATURE
10 2 03 5 052 3
08 { E : £
2 |l [ E
0.6 R S 0.2 £ :
04 I 0515
: 0.1 =
= 02 o =z ~—
Z] ] &=
= 0 Z 0 = 0510
= [
= 02 [ e £
04 0.1
08 0.505
: -0.2 I I T | I T i
08
1.0 03 0.500
0 128 256 384 512 640 768 896 1024 0 128 256 384 512 640 768 896 1024 40 20 0 20 40 60 80
DIGITAL OUTPUT CODE DIGITAL OUTPUT CODE TEMPERATURE (°C)
TRANSMIT FILTER PASSBAND RIPPLE AUX-DAC INTEGRAL NONLINEARITY AUX-DAC DIFFERENTIAL NONLINEARITY
0.04 3 20 2 08 g
002 : 5 m : 06 . I
0 E 2 g
1.0 0.4
= 002 / ,\ / |
= 0.04 ~ \ / \ = 09 g
o -U. o cﬁ
2 NS \ = 0 S0
Z 006 = =
=
= 05 ’ ' : 02
2010 10 H ! 04
-0.12 -15 06
0.14 20 08
0 03 06 09 1.2 0 1024 2048 3072 409 0 1024 2048 3072 4096
FREQUENCY (MHz) DIGITAL INPUT CODE DIGITAL INPUT CODE
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MAX19700

7.5Msps. ETTH#E
1R B i

5| il BF
Bl E4 Ih&E
1 REFP im AR, FHO.33pF LA H R BIGND, 1% HL0 b R AT fE 521 REFPS | i .
291030 | Voo | MBIRHLFE. F220FAIOANFHA I, HVppsEEGND.
3 IAP B TAFARBI A . G TIE T, K5 5 TRE E AP,
4 IAN JAIETA AR . B TAE T 30T, iEIANZCOM.
5,7,12,32, 42 GND PR . T4 AT GND 5| 2 3~
6 CLK BN BhE A . BRI ADC ORI R 3 DACHY I 8115 5
9 QAN THIEQA AR A . s TAE T, ZE#QANECOM.
10 QAP QAR MM IIE A . B TAE R, Kl 5 IH % FEQAP.
1318, 21-24 D0-09 Br1/0. FWRADCHERX BN A . R IEDACTETx BN A% A . DO NI & AR (MSB), DO
e HAEA AL (LSB).
19 OGND i 0K Bl
20 OVob SR Eh A E R . HETEE N +1.8V R Vpp, YR ZMB . H2.2pFR0 IpFRAHFE, $O0Vpp
2% % OGND.
25 SHDN IRHSFA RO A . B AGHP MAX 197003 A KBHRZS .
26 DR BlEsigate s . ErE A s BB R LEE SR OR = 1) S2QilliB %I (DR = 0).
27 TR RIS R E R A . T/RAIZEAR T A8t 8w P O Rk
28 DIN 3L AT BRSO . R AESCLK - 877 .
29 SCLK LA TR I BT A
30 CS SERERATIEO kA . WERE SRR R T RO .
34,35 N.C. Jo % ¥
36 DAC3 B DAC3 BE 41 i
37 DAC2 GBI DAC2 AL Hiy HY
38 DACT HEIDACIHE A (AFC DAC, 7E_EHHAE, Vopr = 1.1V)
40, 41 IDN, IDP | DACIH#IEIDZ= 4y H i th
44, 45 QDN, QDP | DAC;#i i QD 2247 Hi Fi i th
46 REFIN TR . TN FRAEMEE 2 V.
47 COM A ET/O. 5 f0.33uF L7838 B COM £ GND.
48 REFN FIEHENO., FeHedi B +(Vrerp - VRern)- M0.33pFRLA S5 B8 REFN 2 GND.
- EP WA, MBI NIERECOND. H#EPEGND 1 .

FEAERE MAX197004d F 34 R 1745 1 4 il T AR AR ORIl 5 7

MAX19700 4 £ i 7 TD-SCDMA S5 i i 28 9 BB 10/ Rx
ADC FIXUE 101 Tx DAC, F£7.5Msps ¥ #38 % HA HAK )
. Rx ADCHRUS AR AR N 2225
FEf=2. Tx DACHIII S 4 S 45

FERIFL = M sh S
gEHy, AWV piti B

BB T4 1 FE 25 SPI™ HIMICROWIRE™ . MAX19700 1] 8 1

BT ORI, L. RiE (Tx) FHEIC Rx)
B

+410mVIF B EZNME S, HWETERETE, KIFE.

14

SPI A Motorola, Inc. H & Fr .
MICROWIRE 2 National Semiconductor Corp. [ i #5 -

MAXI N




7.5Msps. BIEIH#E
HE B i

)
INTERNAL
BIAS CoM
S2ai‘ i‘SSa
) Cla S3a
S4a I)—' }—i—,
w7 ' -
| ouT
C2a +
S4c S1
(] -
AN ——/o—I—{ | + out
S4b C2b Clb
q
o S3b
A
1 : 1 : CLK
INTERNAL COM 1'HOLD  1!HOLD
- - INTERNAL
INTERNAL TRACK  TRACK > NONOVERLAPPING
BIAS COM _|_l_|_|_ CLOCK SIGNALS
SZai‘ S5a
3 Cla S3a
Sha —
I ' -
| ouT
C2a + ZNAXIMN
Sde S1
o _ MAX19700
T | + out
Sdp b C1b
0—'
o g S3b
fszb S5b
INTERNAL COM
BIAS

A 1. MAX19700 Rx ADC P4 #5 T/H H #

F I3 B AT OB MAX19700 /0 & A Tx s Rx =,
HAEETDD X F TAE. Rx ADCHITx DACH# i =8
IR R, WA TRFIONZ, (UE 100861748 H
B

W 10{ZRx ADC

ADCHITA 225y LK E S5 M AT TEAR AR TG T #E47 ik
et . UK A G I b S g A 2B AT — UOR K
B A7 B SE IS PN, 3 T TA G HE D SIS A A A

MAXIMN

MWIEQA NS5/ 4h A 1. ADC i & F2 Bl AJE Bl A
iVREF 5 ﬁ*ﬁﬁj)\?@@ﬂﬂ\/m}/ 2 +0.2V. VREF%VREFPﬂI
VRERNZ 22 - VUG B L 2/ B — 7 .

NREFURTF (T/H) BB
Bl 12Rx ADCHiy ARFEFIRRE (T/H) HBEK IR . P
ADC #ii A (IAP. QAP. TANFIQAN) AJ DA 243 o HLif Ik
. WTIAPFIIAN. QAPFIQANHEATRHFLICHD, FF Kk A
5B RS B E ADCH Vpp / 2 (x200mV) BN,
DASEPR i AR BE

15
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MAX19700

7.5Msps. ETTH#E

B BT i

R BHREWABEXR

DIFFE\F;SE.ITC:."EINPUT DIFFERENTIAL INPUT (LSB) OFFSET BINARY (D0-D9) 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 011111 1111 511
-VREfp x 511/512 -511 (-Full Scale +1 LSB) 00 0000 0001 1
-VREF x 512/512 -512 (-Full Scale) 00 0000 0000 0

ADCEZRIFERK
PR3 . AU A . DRFS /R A H B 25 5 2 [\ /) ¢
%. JWIEI (CHI) M#IEQ (CHQ) fER 4055 (CLK) kFt+
WrsRbE, 4555 M) D0-D9. CHI¥E7E CLK £
Fil#r, CHQEUR A CLK R lFr . CLK 2 J5 DR /R4
T HE N 8.5ns, 7 CHIUE I Wl 7 s 355 1 FEL P, 7E CHQ%L
o R R R CT. ERES H BUFRERT e Y, CHLER
FEATE] R 5Bk b BB, CHQ M S50 Bsf 4 JE1 1

2 X VReF

A 1024

1 (&---- Vg ----- > VRgF ------ "k

SRTRERINIE &

o4 !

111111101 4
I

10 0000 0001 4 |
1000000000_’+|__|-'J ,,,,,,,,,,,,, X(COM)
ot 11111111 4 | |
0000000011 4 ; =
000000 0010 4 ; |
000000 0001 }- ! !
0000000000 4= - - - - - oo . v

INPUT VOLTAGE (LSB)

11SB = VReF = VREFP - VREFN

OFFSET BINARY OUTPUT CODE (LSB)

] 2. ADCIE5i ik #(

16

HFHN/ B #HE (DO-DI)
MAX19700 & #Z U, DO-D9&Rx ADCHY ¥+ 1% 48
Wit . ZEZ5Tx DACHE B i AILE, TIEfEF
WA . MAX19700 7 & # i, DO-D9JETx ADC
HrZEmA. ZHEEFREOVppIZE NI.8VEVpp.
B gmng R R FS —E RIS (R 1) . BCFER H DO-DIRY
A AR R AT RE/N (<15pF), DA 3E 60 4 K Y %507 FL I
it AMAX197008E1UER 5, SEBIAMERE N . BCF i
SR P AR SRR M A TR R . R SR MAX19700
B $5 o i s i R B LOOQELPHL, A B THE S ADCHERE . %K
- H it 3 100 € EB 1 FRL B 3K 3 85 o % i 2 Y S 1 2
FZMAX19700EVKITJHH A .
fESHDN. IDLEMISTBYIRZ, 5IMIDO-DITE N #B L4,
PLBG Ik 3 B9 &5 Hﬁ%ﬂzﬂm/\ kW R A R A
D0-D9 1/0, #hEBEM A =& ER 2 0Vpp, N
REVES: R

X 10Z Tx DACFI%L iXiE1E

W& 1007 B i 4 g (Tx DAC) W TAEAE =ik 7.5MHz 1Y
I pPE R . Tx DACKUFHiA, DO-D9, & MI0NIEL.
FLIR AL E O E Tx BB i B e i s . 2 WA B E
=, TR R ER R BT EE S
BT —AMEE g P w2 TD-SCDMA A Al 220K
1E fIMAGE = 4.32MHz. fQUT = SOOkHZﬂIfCLK = 5.12MHz
I, TD-SCDMAJE ¥ % AT ¥#1# 29 1.27MHz 8 11 55 % Al
>55dB A BTG . 1827 [ 4 1) UEE B R M R

MAXI N




7.5Msps. BIEIH#E
HE B i

5.5 CLOCK-CYCLE LATENCY (CHQ)

Y

5 CLOCK-CYCLE LATENCY (CHI)

A A

\/

—

’<—tCL—> ‘ ; ! \
CLK—|
1DR—>‘ ’4—
DR CHQ CHI CHQ CHI CHQ CHI CHQ CHI CHQ CHI CHQ CHI CHQ
tDog —a>|  |j— too | |e—

00500500000

& 3. Rx ADCRZHTFA

0CCUPIED DAC sin(x)/x
APLITLDE CHANNEL RESPONSE
TD-SCDMA
FILTER RESPONSE
0dB
308 — Tx PATH:
SFDR = 76.50B¢
THD = -74.8dBc
1508 —| SINAD = 57.1dB
-49.3dB —
-550B (min) —|
o FREQ (MHz)
[ [ [ [
08 127 432 512
CHANNEL EDGE fc IMAGE folk NOT TO SCALE

& 4. TD-SCDMA JE K #8557 3 iy o7

TD-SCDMA JEJ #% 2 5 J& MR % . WK #3560 Hi A B 7 ZE PR 2% AT 2 2 £410mV 8 £500mV Y fi 5 R i HY
— NAESLEEDCHT b, S HF 38 shdi AP BT 270k Q BAT/QIEE B A M 7 9 DC A R IF . 33X W Fh Zh BE 1
B 22005 A2 . X AERT 4L RE 1F A2 b A8 451 g% FIMAX 19700 SPIE O E . DCRIAK IE AT AL Tx (5 5@ ¥ b1
ZI D . ZHRF A4 0.9V E 1.5Vt P ANH (2 W FRIHRI).

B . SPIE il () DC 6 B i & 76 AR IE 5 4 Tx DACSE%&

FISTEE RN, A7E XA FE B, BEEm

B 7= A HLP IR RS . 2 202 Tochin HE FL R AT A RS 6 &R .

F10FIH T anfaf 45 DC AR HL P
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MAX19700

7.5Msps. ETTH#E
1R B i

FR2. TxEEHHEESWARIDXFR

(Internal Reference Mode VREFDAC = 1.024V, External Reference Mode VREFDAC = VREFIN; VFS = 410mV for

820mVp-p Full Scale and VFs = 500mV for 1Vp-p Full Scale)

DIFFERENTIAL OUTPUT VOLTAGE (V) OFFSET BINARY (D0-D9) INPUT DECIMAL CODE
VRerDAC , 1023
Vo |-REFDAC 29
(Ves )= n = % 7023 111111 1111 1023
VReFDAC , 1021
Vea |-REEDAC <
(Ves) o X 103 111111 1110 1022
(Ve ) VREEDAC , 3 10 0000 0001 513
1024 1023
VREFDAC 1
Veo |-REEDAC . *
(Ves) o X 7053 10 0000 0000 512
-VREFDAC 1
(Vpg) —HEERAC » 011111 1111 511
1024 1023
W )M , 1ozt 00 0000 0001 1
1024 1023
-VRerpac |, 1023
Vo | 2BEEDAC  TVe9
(Ves) =552~ * 7023 00 0000 0000 0

CLK
——»| D50 |-a—

D0-D9 >k

[EN-1 >< Q:N-1
psl |—

A
A

QD N-2 N-1 >< N
[ 5. Tx DACRZHT/FIE
Tx DACHIF 3L AETHEOMIEE
IS B o, i A KCgR MBI Z A9 R 2 - TBIE 3k a4 0 45 I MAX 19700 T /R4 58 1 = A 1262 4 B

(ID) Bodfe fE 845 5 B i Bt AT
M5 ETHE BT
THi R -

Qi (QD) ¥df7EmS
TRIQfr i [’ I £ T — NI 45 5 £

18

DAC. ErBf, #EMAX19700, ¥ TAEFERRZAH.
RABEHBATIE O BRI KW, W Fl. Rx. Tx
s FH R DACH K . — A~ 1607 ¥odfa A 7 B X il
Z 16007 A3-AOFE HI A FID11-DOBHE M . 4. 5
MOFIH TMAX19700/) TAFBEAXMSPIAr & . ST H1E
PR BT SRR A 2L

MAXI N




SPIE 7 RS UL HA
3TN, I E A AR E A3 -AO AT B AR [R] Y
TAERE . BBA3-AONL, #F7EENABLE-16. Aux-DACI.
Aux-DAC2. Aux-DAC3. IOFFSET. QOFFSET#ICOMSEL
B 4T+ . ENABLE-162BA TAERI . it
HHERW . BRAEYURE, PLKFAST. SLOW. Rx#l
Tx R R AT . F4R-MAX19700 4 B J5 & Hi R = . 385
EHT/RE| I SN TX-Rx V4 =X . 2264 SPI#E i
A Tx-Rx VI =X, .
HEENABLE-16#30F, #i B DACH A 7 945 HI L E6
ESHIE4, TxiBiBEH R THENE. RTEHBIDAC
HRegmEY, £ B HERE. BEIVMEIONMRE, &
B B A% . EQFIES ¥ A fii i .
Aux-DACI. Aux-DAC2F1Aux-DAC3#E XX} DACI. DAC2
MIDAC3H B DACIHE #E1T1E 8, W& DACH B 3L
PN . _D11-_DOREA 4 BIDACH St A, vl it
SPI& & . AI4>53% BEMAX19700 8 P4~ 610 27 F7 8, W Tx
B TRQIE I R A HE AT IE (3 W%9). #HICOMSEL
B CM1FICMOANE , X 4 3L B R AT 4% (S
#10).
ST B K MAX 19700 i A B4 E6 4 6 T, K Rx ADCHK
FHIHEAN=ZSER, WIS RASNBEEIIFE. X4
Rx ADCHi i =K E TAERF, Bt i b b B8
. Tx DACHI KWz melR A, DLAGAE 66 1 Bk & &
. o TR e i iy 75 5F [E] B P T REFP. REFNAICOM
FHL 2 70 FELIS ] . 7 P 38 2 o AL 2RI HY 22 v (19 0 0 35 v
B, MeEEE R Ry i ARXAES T5ps, #EATx AR
X 25ps.
WA, BN BCEg T/, HEmay
AEARIE IE . Rx ADCHi Bt sk il oh =745 . Mefgmsf [ y: i
A Rt 7.3ps, #FATEA Sps. 4Rx ADCHith =74
WA TAERY, $ovf i EUCEddE .

MAXIMN

7.5Msps. BIEIH#E
BB i%

R, BEETIE, SEEERELE. BRI
B MR A] 2 F ARx B 7. 3ps, #F ATxHEA 25ps.
2 Ry ADCHii i B =W E AR, i o ki
Hd .

FAST. SLOW Rx#Tx#zt
MAX19700 R EA SN Tx-Rx £ hI B BE, 042 it SLOWHI
FAST # S Rx M Tx V14 . 7€ FAST Tx#x, Rx ADC
A% TAE M DO-D9 .4k b i ADC &% S w4 oM =755
[FIFEHE, 7€ FAST Rx#s T, KiXiHiE (DACHEZEMTxE
Weas) TAEMDO-DY 4k ERIDACH R FiA N =725,
TS0 B, MALMKRERESKE, FHHTxE
Rx =i Rx £ Tx By PIHeif [A]fR 45 . fEFASTHEZL T, Rx & Tx
ATx B Rx A UI IR A (8] 4 Tps. (B2, B T TxFMIRx A% —
HIE, ZEKXIERE. N X EIRET HHEL
TP, Rx ADCHi i E Tx IR R =8, Tx
DACHT AR ATER WIAME =4

7E SLOWHE R, Rx ADCHAETx B 45 1E TAE; [FIFE,
FE RxHAME], Tx DACFIUED: #5% % DURFREIh#E. SLOW
TxBER M IHEE R 31.2mW. RxHAEI 6 H21mW, i
FASTHE R A9 T #E H38.4mW . (B AR [E1bk 25 (8] W46 (4 5
A 3G . SLOWAER T, RxE Tx (Y1t [A] 4 5pus, Tx
Z2RxAH7.3ps.

SMEBT/REIBIZE S S

RITEOERF

ENABLE- 1637 17 # B B30 8 22 ¢ 1 Tx-Rx # 2 B #8358 T/R

i A (E3 IZA0) #5ihl, 0203 SPIAr 4 (E3 M2 )

. MAX197008K A% & 0 B4 il Tx-Rx i . 7E4b

T, R T/RE A (SI127) 5 Rx A Txo =

DI, X FRUIE B MAX19700 ] 3t & 1748 1134

A FSMESTx-Rx 4% #l. fESHDN. IDLES(STBY#R T,

T/REIATER . HE3EAM, Falad 178 0 & 68 0
SHDN. IDLEE(STBY# A, A Sh il Tx-Rx# i -
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MAX19700

7.5Msps. BBIEINFE

1R B

R AT R4 O 2 38 T SPI/QSPI™ /MICROWIRE/DSP#: [
(AR IE3 L5 . CS B R AU 7 8UE m#k 8/ DIN. CS
M= AR )T, PR R AT (SCLK) T DA L7 56
R FE L. 160 5 AN I AT F4e)5, CS
A, Wik AT, £ A5 EME, CSHFEN
BT, HE/MERE80ns. SCLKTE#H fHia] k25 AR A,
Al LR O B . B0 34k B AT O AV ELRIN .

QSPI/Z Motorola, Inc. AR5 -

= 3. MAX197004& #5451

SPIRT

B 7R AR R I P

B UERF

twakp iR G, 25 RIS REAL R
X, #EARxE] Tx BB 1 M BRI ] . tpnapLE 2RI T
¥ 2 B A EL T4 i PR EAS A . twake FHtENABLE 23 958
Rx ADCi5 3|48 52 SINAD P RE 15 b7 1dB ¥ il P 1 8 7.1 [A]
Al Tx DACIE % 101 LSB1% 2 Jif % (9 B 18] . twaxp Ml
tENABLEEl61ﬁ$ﬁ?*gémﬁiﬂ{%(EESPI?E%IJ)%JﬁlﬁE
2 T/RIZPH B (SN Tx-Rx 32 6) J5 FF a7 . AEFASTAHE

AT, TXATRxARE S A I8 PRS2 IS 8] 2 T

REGISTER | D11 D10 DO | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | A3 | A2 | A1 | A0
NAME (MSB) 15 1413|122 |11 10| 9 | 8 | 7 |6 | 5| 4|3 ]| 2/]1
ENABLE-16 | 11 =0 | E10=01" '\ g7 | g6 | &5 | E4 | E3 | E2 | E1 | EO | O 0 0 0
Reserved | Reserved
Aux-DAC1 1D11 1D10 1D9 | 1D8 | 1D7 | 1D6 | 1D5 | 1D4 | 1D3 | 1D2 | 1D1 | 1DO 0 0 0 1
Aux-DAC2 2D11 2D10 2D9 | 2D8 | 2D7 | 2D6 | 2D5 | 2D4 | 2D3 | 2D2 | 2D1 | 2D0O 0 0 1 0
Aux-DAC3 3D11 3D10 3D9 | 3D8 | 3D7 | 3D6 | 3D5 | 3D4 | 3D3 | 3D2 | 3D1 | 3D0O 0 0 1 1
IOFFSET — — — — — — 105 | 104 | 103 | 102 | 101 100 0 1 0 0
QOFFSET — — — — — — | QO05|Q04 | Q03| Q02 |(QO1|QOGO| O 1 0 1
COMSEL — — — — — — — — — — [CM1|CMO| O 1 1 0
4. BREEEN
ADDRESS DATA BITS G FUNCTION
MODE (POWER DESCRIPTION COMMENT
A3|A2|A1|A0|E3|E2[E1]EO0]| PIN27 MANAGEMENT)
R ADC = OFF Device is in complete
X000 X SHDN SHUTDOWN TXDAC = OFF shutdown
AUDAC = OFF Overrides T/R pin
REF = OFF P
Rx ADC = OFF
Tx DAC = OFF Fast turn-on time
0000 X001 X IDLE IDLE Aux-DAC = Last State Moderate idle power
CLK = ON Overrides T/R pin
REF = ON
Rx ADC = OFF
Tx DAC = OFF Slow turn-on time
X010 X STBY STANDBY Aux-DAC = Last State Low standby power
CLK = OFF Overrides T/R pin
REF = ON
X=X

MAXI N




7.5Msps. BBIEINFE
B

xR5. RAT/RSIB (T/R =0 =Rx#&ExX, T/R =1 = Tx#&=R) S ERI=#I Tx-Rx

ADDRESS DATA BITS T/R FUNCTION
STATE | Rx TO Tx-Tx TO Rx DESCRIPTION COMMENT
A3[A2[A1]A0|E3[E2]E1]E0]| PIN27 SWITCHING SPEED
Rx Mode
Moderate Power
0 Ext1-Rx Rx ADC = ON Fast Rx to Tx when T/R
Tx DAC = ON transitions 0 to 1
Rx Bus = Enable
0011 FAST-SLOW Tx Mode
Low Power
1 Ext1-Tx Rx ADC = OFF Slow Tx to Rx when T/R
Tx DAC = ON transitions 1to 0
Tx Bus = Enable
Rx Mode
Low Power
0 (EDXetfilg Rx ADC = ON Slow Rx to Tx when T/R
Tx DAC = OFF transitions 0 to 1
Rx Bus = Enable
0100 SLOW-FAST Tx Modo
Moderate Power
1 Ext2-Tx Rx ADC = ON Fast Tx to Rx when T/R
Tx DAC = ON transitions 1to 0
Tx Bus = Enable
0000 Rx Mode
Low Power
0 Ext3-Rx Rx ADC = ON Slow Rx to Tx when T/R
Tx DAC = OFF transitions 0 to 1
0101 sLow-sLow  xBus = Enable
Tx Mode
Low Power
1 Ext3-Tx Rx ADC = OFF Slow Tx to Rx when T/R
Tx DAC = ON transitions 1to 0
Tx Bus = Enable
Rx Mode
Moderate Power
0 Ext4-Rx Rx ADC = ON Fast Rx to Tx when T/R
Tx DAC = ON transitions O to 1
Rx Bus = Enable
0110 FAST-FAST T Mode
Moderate Power
1 Ext4-Tx Rx ADC = ON Fast Tx to Rx when T/R
Tx DAC = ON transitions 1t0 0
Tx Bus = Enable

0046LXYN

{14 2% 1] % 45 AR A1 w RIS b T A0 B A W] B R A
PRIBE R SR FRAREES . B TR B TR BT (<2ns) A 4
M T AER B (5 5 B TR R, BORIZ ETHE RS R AT

Zg RN (CLK)

Rx ADCHITx DACIH: = CLK#i A . CLKHj AW i iy
OVpp & &M 1.8VEVpp CMOSH# A 1H S HAF. Tk
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MAX19700

7.5Msps. B{RIIFE

B H B im

6. RASPIf L HITTX-RxIZH|
ADDRESS DATA BITS TR FUNCTION
MODE | (Tx-Rx SWITCHING DESCRIPTION COMMENTS
A3 |A2|A1|A0|E3|E2[E1|EO0]| PIN27 SPEED)
Rx Mode
Low Power
1011 X SPI1-Rx SLOW Rx ADC = ON Slow Rx to Tx through
Tx DAC = OFF SPI command
Rx Bus = Enable
Tx Mode
Low Power
1100 X SPI2-Tx SLOW Rx ADC = OFF Slow Tx to Rx through
Tx DAC = ON SPI command
Tx Bus = Enable
0000
Rx Mode
Moderate Power
1101 X SPI3-Rx FAST Rx ADC = ON Fast Rx to Tx through
Tx DAC = ON SPI command
Rx Bus = Enabled
Tx Mode
Moderate Power
1110 X SPI4-Tx FAST Rx ADC = ON Fast Tx to Rx through
Tx DAC = ON SPI command
Tx Bus = Enabled
X = k.

R7. iHBIDACIERER (ENABLE-164#E1()

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

*8. TxIBIEHEFFILIF (ENABLE-161E )

E7 Tx-PATH OUTPUT FULL SCALE
0 (Default) 820mVp-p
1 1Vp-p

22

REA . AT I ) B bt S A 22 BR A1 A A Rx ADCHISNR
PERE, ANF TR

1)
2><J1:><f|N xtAJJ

tay A BB SIS A]

SNR =20 x Iog(

Hep, fNRFEIE A,
I bl B0 T RCRAE B AR B S B . AT KE A e AR
Bl A AL, 5T EBR AR FE G S %o Lk,
MAX19700 B &0 % A LB {E A OVpp / 2, (2 50%
+15%.

12{7 3 Bh#E#IDAC
MAX19700 [ = #& & 57 i (8] oA Tus i 12437 % B DAC

(DAC1. DAC2. DAC3), FT ¥ i n] A5 8 25 h K #%
(VGA). HBhHzsH (AGC) HE s 54 (AFC).

W EDACHT TG E H0.1VE2.56V. 7 L HIE, VGAFI
AGC i (DAC2FIDAC3) A% . AFC DAC (DACI1) £ b
FLHAMA N 1.1V, S BIDACH] i SPLELZL B i A7 45, (B

MAXI N




EAEIIFE
R By

7.5Msps.

®O. Wi IFIQKIFEHIGI (IOFFSETE QOFFSETH#R)

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 1 LSB
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 30 LSB
0 1 1 1 1 1 31LSB

T S20mVppili B FEL % 1 LSB = (820mVp.p/1023) = 0.8016mV. XF1Vppilifdfekik: 1 LSB = (IVpp/1023) = 0.9775mV.

#10. HiEEE (COMSELHET)

CM1 CMO | Tx-PATH OUTPUT COMMON MODE (V)
0 0 1.4 (Default)
0 1 1.25
1 0 1.1
1 1 0.9

TESHDNAA], #iBIDACSE 4 e, WlimENE. 7
STBY FIIDLE#E R, #EIDACHE: BB R. |
SHDNMeEERY, #iBIDACIKE F st 5.

R AF 40 AL P BYDACH H 78k, LABRAS T 75 /Y 22 52N R]
FIRSSE M. AR m KA TR SpF (& B AE LA
2). B ALK T200kQ. AN A fdk K T 5pF,
DU P AR AR — A 10kQEFFH . e AR B F A B T
IRENBER B ERALE (<15pF), {H &K (A .

HERE
MAX 19700 PN 6 4 B 1.024V 45 B 5L v v] 78 % A e, P55
I B 0 B P AR e A 2 . REFIN A B2 (L 0 F 35 v T4F
. B REFIN (Vrgpin) B9 H R B M TER R
(F11D).
TENEBFMER R T, B REFIN®ER £ Vpp. Vrprse: BN
FEAER 0512V +4% HLEHHE. COM. REFPHIREFN 4
MR, Veom = Vpp / 2« VRepp = Vpp / 2 +
VREF/ 2. VREFN = VDD/ 2 - VREF/ 2. %FHOSS}AF%@
4% 5K REFP. REFNAICOM 358 . % 0. 1pnFHL 7 35 #%
REFIN £GND
T i AhER AR EBL A, FEREFIN R fn#k1.024V
+10%HL . AR, COM. REFPHIREFN; 51 915K FH
fifd, Veom = Vpp/ 2.
VREFN = VDD /2 - VREFIN/ 4, %%033}11:%%{%%'”%
REFP. REFNFICOMZ% . R 0. 1pFrLA 55 B REFIN 2

23
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MAX19700

7.5Msps. BBIEINFE
& By i

~=tosw |

tess — fcp — > oy P> - g -t —>

SCLK

tps |-
DIN MSB >< LSB ><

B 6. 3£ BT 10T 7

1

1

1

1

1

1 :

X>< ><><>< . 16-BIT SERIAL DATA INPUT

DIN '
1 1

1

1

1.

1

1

E ADC DIGITAL OUTPUT.
DO-09 . :<><><><>< >< SINAD SETTLES WITHIN 1dB
E —>i - twakg, s, sT_ TO Rx MODE OR tenasLE, Rx
' i DAC ANALOG OUTPUT
ID/QD h :<><><X><><><>< QUTPUT SETTLES TO 10 LSB ERROR
—> :4— twake, s, sT_ TO Tx MODE OR tenaBLE, Tx
—»i 54— tenaBLE, TX EXTERNAL T/R CONTROL
TR .
Ry ->Tx . .
— ;< teNaBLE, RX EXTERNAL T/R CONTROL
TR :
Tx->Rx .
[ 7. MAX197008 2k B it 77 5]
GND. BT, Txihi&E R S5 MM S, B FEE
= TN A . N . .
ﬂniﬂn% VRE\;‘(INIiEIi'HIO% (ﬂikﬁ); TX{WEE%U&}&*H MAX19700 J:EE»/E'LTL (POR) HJHEEJ:EEHTJ‘)I%‘%%#FL&E%]
RERR10%, 3A2] +451mYV. ELAIRA . BIMAA N Ex2-Rx. PORMLESE &OVIHE S

24 MAXI N




7.5Msps. BIEIH#E
HE B i

x11. BAEELS
VREFIN REFERENCE MODE
0.8V x VbD Internal Reference Mode. VREF is internally generated to be 0.512V. Bypass REFP, REFN, and COM each

with a 0.33uF capacitor.

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. VRer is
internally generated to be VRerFIN / 2. Bypass REFP, REFN, and COM each with a 0.33uF capacitor. Bypass

VpplHA/NF 2T Ims LB . X F 0V £ Vpp T+ B[] #
I Ims I HL IR, A] R FSPIEE DK MAX197001% & A i i
R

RS

RFIEFETERSACHES
RF AL E4% (KI8) MHIG{F S 2L ENFSH LML R
(IR T %, AT RS READCHERE . ¥ 78 & 28 b0l 3k
HEECOM, M At —4 Vpp / 209DCH - FWFs . AT
DURE LA g, A B0 X K 0 FL B 1) 0K, T i )
THEAS R4S . @, MAX197004: 2545 i A 4% it b B (5
S AP SFDRFITHD M RE, 45 2 m S AR . 76225
BT, T8 AGS (IAP. IAN. QAP. QAN) X|#%,
BYCEBEAR, SHRimBM L, BHERx ADCHi A 1
P E SR — 2. B9 MAX19700 Tx DACZ 4
RO A H 460 Ay PRty B S T RS i 25 FEL G

REFZHEE
FETC I AP A8 R AR s, ) 2R S K 3 MA X 19700
Rx ADC. Rx ADC ¥ 32 iedK h i) 5o ACHE & Fl1 2243 DC
FEA S AINE 1011~ . MAX4454 FIMAX4354 %5 30k
EAEE, T, KM AR R B AR, REUS R R
A SRRt . 11 H9E R R ] DL Tx DAC
SRR D, FORIEALE R S b . BT NER
FEA R LR I, Tx DACZ 40 B 1 H A g AT B i
B . Tx DACHLHUHH 31T T 3K shin ABEHT =70kQ)
Zor AR . RTEE R L, AR RO E R 2
oy B A, (AR R A AR R RS B A 3 A
Kig.

MAXIMN

TDD#=(

MAX19700%t % TD-SCDMA K. H#E47 T At . 2428 FAST
B R, MAX19700i@ 3 T/R5IH, AI7E 1ps (BLHI{H)
PSP Tx FIRxBE R4 . Rx ADCAHITx DACH: 7 TAE .
Rx ADC FITx DACH 7 i 2l i 3L =B AL 100 17 8 2%
F A3 B 178 O BN T/RSIIFERx B (fiBERx ADC)
A TxHE (RETx DAC) ZIAE#. Rx#ixl, Tx DAC
MR I TxMER, Rx ADCHEZER=2, PUNERITM

26Q

0.1uF

Vi —|

CoM

IAN

= MAXIM
MAX19700
QAP
0.1uf
ViN —|
QAN

25Q 22pF

- ==

8. Rx ADCRHI-FHAE [E e i 5 HY #3522 22 S i A HK )

25
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MAX19700

7.5Msps. ETTH#E
1R B i

IDP

Vout
MAXIM ‘ ‘
MAX19700
IDN

QDP Vout
QDN :? %;

B4 9. Tx DAC-T-# 48 s i £ 19 2 20 22 L 3t g L1 9K 51

REFP

IAP

Com

IAN

REFP MAXIMN
MAX19700

QAP

QAN

F 10. Rx ADCHL3# 5K 5)

26

AN B HUE S, JFP7 Ik B S, TDDR
T, fork = 7.5MHzif, MAX197007¢ Rx izt 48 %
38.4mW, Tx#EsIFE H39.3mW.

TD-SCDMA 7

122 8 9 TD-SCDMA B FHHL % . MAX197003% 1 I F

HHES5MAX2507 FIMAX2392 5145 ai i #2211, 2H A 52 22 1K)

“REZERCF” Bl J7 2. MAX19700 ) 2 7] A

T 52 5 MAX2392 FIMAX2507 4 B 4245 11 -

o EMTxIEW AW T UM E, BRI TRAE,
TD-SCDMA A5 1% 5 Al 5K .

o N[YEDCHALTX i i HE V-, ARabfif 4> 32 DCHL P %
Jof, FIRREETx DACEShATEH .

o SR UACEI TR, A T/QME 45 74 i €
RN ON 3

o TX-UQRFRIE, FoFF LA -MEDACHEAT R HM
SR i Ry /AR A E

. Eiﬂﬂ‘l‘ﬁﬂjbIWKEMﬁHbDACFHTVGAﬂAGC%?%U,
A SCERRE  OR R 1) T FEL T R 48 2 42 7«

Bt ZkE5mik
MAX 1970075 22 i 2 HL B AR AR 2 10T, FLBS AR 4T LS
ZMAX19T00VE At AR B4 BTkt . BT A 55 8% HL 25 B R W] RE
A%, S a0 T R AR R M, RV %% F 2
LA /IN R . O PR A 5 2. 0nFHRUA IR, %
VppZ# EIGND. FO.1pFR EHRA 52 2nFRA I, #
OVpp % # | OGND. 43 51 H10.33pF M & B4 4% REFP.
REFN 5 COM %% # #|GND. 0.1 pF L 25 4% REFIN 5% % £
GND.

B S - T 5 LR P T2 ) 2 2 AR RE 8 1 I R (R (R
SRR, B (GND) 584 i (OGND) =k i
SER T, R4 RIS AR R e BB E RS .
FEMAX19700 4 75 19 5 1 15 52 2 GND T . 9/ H >~ 52
FHGE, AR RN A S L. Al
LG 28 36 K T b P T 2 [ 25 B b ) — B E O R

M REME. AT~ AMEFEE R (1Q25Q).
Tl Tk o B S T R . AR K P TS T A
FEEUR MR R G (405 2%t 28 v 5L DSPth
ST FEAr B, AT DA A M S | RS AR — A
I

MAXI N




7.5Msps. BIEIH#E
HE B i

R10 R11
6002 600Q

Riso
22Q

>—/\/\/\/T IAN
Oy

T

MAXIM
MAX19700

CoM

/\/\/\/T IAP
Cin

[& 11. Rx ADC DC#i# 245085 5)

o T BT 5 BV I R ORI B S . B AR U
AERE HAM D B e e de b B, DL/ N s a] SR gt . o I
PR RS R I ReR, FFlERO0HE .

ADCE5DACHIGFZSHEX

AL (INL)

PO AR etk R SoPr el IR AU 5 HZR M ZE . XA HZ%

AR R HARS, Al UMK SR LG

1% 35 R BT A Ui R ) B T 4 . 3% SR MR S M 2 O
K& AEELUA % (DACE13a).

MAXIMN

#IEL61# (DNL)
WO AR R LIRS K T E S IALSBHAE 2 2, /T
LSBAYDNLIRZ R IEA S =445 (ADC), I nl i {1538
PR A EH (ADC5DAC) (DACKE 13b).

ADCKiFIRZE
HARE O T, kA BB AEH S E0SALSBAL, R
JRRR 25 AR 2 1 Bk AR 55 BAR AR SR A 2 1H .

DACXkiFIRZE
RIAIRZE (F13a) RHEELT S SRS E. K

A B A D PRI X R A R %R 22 X BT A
TR A A A, 3 5 A] R LA

27
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MAX19700

7.5Msps. E{XIIFE

B H B im

Vee
RFIN |
MAXIM |
A ADC MAX19700
MAX2302 10-8IT }
TD-SCOMA
ZIF RECEIVER
RxADC | | ADC
10-BIT > OUTPUT
MUX
AGC
AUX-DAC2
[}
=g
AFC 5
CX0 AUX-DAC _ | 82
Lol m(l-l_—)l
10-BIT =2
(<=3
RF OUT AUX-DAC3 =
VGA
Tx DAC v
X <
MAX2507 | FILTER 1087 [ e
TD-SCOMA
DIRECT INPUT
MUX
MODULATOR (e TX DAC
10-BIT |
SERIAL BUS
[E] 12. TD-SCDMA Jg 25 % & L7 j7 i H g
T ) Y
6
b o ! -
R L 5 1138
s 5 : 3 p A A
s o E DIFFERENTIAL LINEARITY
= R 5 ERROR (-0.25 LSB)
. = P
2 "AATSTEP 2 3 PR
. S , .
§ 3 g0 05158 g }LSB / :
z 2 'ﬁ z ? ' \ S /
.,JATSTEP . - DIFFERENTIAC -
1 K 001(025188) LINEARITY ERROR (+0.25 LSB)
0 2 0 ?
000 001 010 0t 100 101 110 111 000 001 010 011 100 101
DIGITAL INPUT CODE — DIGITAL INPUT CODE —

B 13a. FRAPAFLEIE

28

] 13b. o FEEHE
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oKk —— —

ANALOG
INPUT

tap
—>lll-— tpy

SAMPLED m
DATA (T/H) W—m

TRACK HOLD

TH TRACK

& 14. T/HFL1Z T

ADCH# izt IRZE
HAEROUT, ADCHiERB A MMM T HERLSD
LSBAL. 38 4 15 222 75 8 B S AR 22 J5 UK A Bk AL 5 2
B A2 IR Y 2 M

ADCHIZESHEN

ALEH

E 445 THLRESD (tay) BV, B2 fL 18 HERS H#A /) 2R
FEE AL

FLIZZERT
FLIRIERS (tap) TG RAEM b b T4 55 SEFR R A BiE 1] (9 A
@2 (Kl14).

1f5HELE (SNR)
MEF R R RAAERIE, B b SNRE KB & 2
Bl A (RMS{H) 5RMS ik (FRiIRE) ZIL,
I EEH ADCH) T B (N{L) #i5E

SNR(max) = 6.02dB x N + 1.76dB (¥ 4 dB)

SEpr b, BT R SNAA T M E R P JE
HEMR TS . s . SNRR FHRMSTE 5 5RMS I 22
FOSRVIE . RMSMER W HERR LD . A FL KB I 5 DC 2K I
PLAMNIT A 23 S 30T R A0 36 4 45 i«

fERELE M5 E (SINAD)
SINAD % FIRMS {5 5 5 RMSMe /& 2 b ok i 5 . RMSHE =
HGFRFE D5 DC AT DL AN BT RR 4502 19 i 78 051 3% A4

MAXIMN

7.56Msps. EBEINFE

—tl LIy

E I B i

Hxi{r#; (ENOB)

ENOBMLE T 7E48 E il AR 5 KR T ADCH ah &1

fE. FAMADCIZZNBIHFEMAMIRE. WHEREZHA
HIERENOBH TR it5& -

ENOB = (SINAD - 1.76) / 6.02
EiE K% HE (THD)

THD A # 2 i A 55 A S U A RMS Z M5 S 2 B,
AT AR

VOVZ +V2 + V2 +V2 +\2)
v,

THD = 20log

HrpV B BIRELE, Vo-Ve k2R 26U IR .

ZXEKKE (HD3)
HD3 8 X 2 3 Y13 70 & 19 RMS{E -5 it A {5 5 2 1Y
FOAH

T EZEE (SFDR)
SFDR &3 (55 Ao i KAE) RMSIRE 5 A EEDCK
PR EE R ZAHUS AT RMSE 2 He, BAAY DL g B4

XK E (IMD)
S £ 0B 03 5 IE S A, TMID JRE X 7 T B A
MRS BEHR, KHSER () ). 2 x ).
(2 X fg)\ (2 X fl ifz)\ (2 X f2 ifl)u Eﬁﬁ)\fﬁ%%%ﬁﬂ
-7dBFS.

35z (IM3)
214 £ F0EH 9 A5 5 e S A A, IMBJ2 A Y AT 3 — %
EEMATIR. RE=ZNZHASERNINE. =K ls
BA 2 xf1xh). 2xfxf). BEEAGFSHT N
-7dBES.

R IE I EE
FLUE A L e SO HLIRAR AL £5% I 7 AR 19 2% 8 B 5 3 4
REHI L .

IMEEHFE
$-20dBES L fUL i A7 515 A ADC. I BAF SR A&
PRHIADCHERE R 2610 T, B i A SRR [ TH i3 B0 e 6t
SN TR, T RE3ABIT T I A A SRR A /M 5 T
EE, T/HMEREE F M2/ MG S A SR & .

29
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MAX19700

7.5Msps. ETTH#E

B BT i

HINEETE

He-0.5dBES i B4l4a A5 518 A ADC, FEZE fg ASR [ TH
BT R R T B, T B 3B T B A ARLRLFR

DACEIZS#HENX
HIEK%EE

THD 2 7% b J 45 4902 i HH T IO RMIS 2 M5 RE A HOAE -

THD = 20Iog[\/

Vi

(V2 +VE +..+V2) ]

HApV N ERIEE, Vo2 V28 B 5 2 A0 21 Enik
iR

T FE T E

T2 W sh 775 E (SFDR) 2 (55 Misr i K{E) RMS

i {5 A 4 45 DC B3 B9 2% 8 38 46 01 36 58 — R R o
RMS{HZ HE.

IAP

IAN

QAP

QAN

IDP

IDN

QDP

QDN

DAC1

DAC2

DAC3

EFEE
10-BIT
ADC /N AXIV
| MAX19700 <— SHDN
| l«— TR
10-BIT .
ADC
HALF- s
DUPLEX
BUS » DR
FILTER
FILTER
SYSTEM
|_,_ CLOCK o
OFFSET
SERIAL |
PROGRAM INTERFACE | glcNLK
AND SYSTEM [ oS
12-BIT ° CONTROL [ e
DAC
12-BIT
DAC 1,024V SEEFFp‘:N
REFERENCE
BUFFER AERN
COM
12-BIT
DAC

30
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7.5Msps. BBIEINFE
B

4 E f=
2 Z"Z{Fh%

(FEIBAPHR AN EE AR RIENE, NERIENHEIIEEFES, 5EH www.maxim-ic.com.cn/packages.)

0
2X D2 w
S5 A =
D .
¢ — |t [EIoio@clATR] L
/A o - « |— D2/2 — SIJ
PIN 1 ISEEEE PIN #1 1.0, /A ©
LN ELLELLLLLL u%ﬁmx“’ <
; , — | , 3
2 B 2 ol
2 E/2 - 3 | ™
- E2/2
= |
E — + _ E NENXE] —=J— = —— + — ¢ E2
= O
¢ :I\\\ —
(\ ] ) —
I \_;'/_ ! ATH
|| |
/ mmnnnr!mnnhm__—,?
Al DETAIL A —'|E||‘— |
| ND-1) X EJ 1
DETAILB
TAl BOTTOM VIEW
L ¢
(R IS CPTIONAL)
T T 1 1 '
y | ' I
PKG. CORNFRS ONLY {4x}
T
APPLICABLE TO .4mm PITCH PKG. ONLY \TERMINAL w» 7 -
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COMMON DINENSIONS EXPOSED PAD VARIATIONS
CUSTOM PKC. PKG EPOPULATE 02 &2 JEDEC | DOWN
_ . 0220 | BONDS
(rea77-1) CODES  [LEADS wiN. [ Now | wax.] mn. [ nom. [ max. | rev. e [aLowe
PKE 2L 7a “ 8L 737 8L 77 S6L 7x7 T a5 (470 (4 essl amolems | — T wo
svmeoL | W T ow. [ e | i, Tow. T v | van. Tvow. T wax. | i Tom. Twax. i TvomJwax. | 1772 1= 0551470 [ 45| 455] 4701 485 ] = | Y&
A | 0.m] 076 | 080 [0.70 [ 0.7 [ 0.80 [0.70 | 0.75 [ 0.80 [0.70 [0.75 [a.80 [0.70 076 [08a | [raa77-1 |- 45| 470 4.85| 4.55| 4.70] 4.85 [wkko-1] No
A 0 |002/005] 0 |002]0.06| 0 [002/005]| 0 |002 [D05| @ - loos | [T4477-2 |- 485470 | 4.85 ) 4.55 4.70| 4.85 |WKKD-1] YES
A2 0.20 REF. .20 REF. .20 REF. 020 REF. 0.20 REF. TH477-3 |- 455|470 | 485 | 455| 4.70| 4.85 |WKKD-1| YES
b |0.25[030] 035 [0.20 | 0.25 | 0.30 [0.20 [ 0.25 | 0.30 | 0.20 [0.25 |0.30 [0.15 |0.20 | 025 | [T4877-1*[13,24,5748 | 4.20|430)|4.4D| 4.20) 4.X11440) - | No
> |690]7.00]710]6.90]7.00]7.10 [6.80 [7.007.10 [6.90 [7.00 [7.10 [6.80 [7.00 [7.00| [H4877-2 |- 5461560563/ 5.45/ 5601563 - | NO
E_[690]7.00]7.10]690]7.00]7.10 |690]7.00 [7.10 |6.90 |7.00 | 7.10 | 690 [700 | 7.10 | [T4677-2 |- 495/5101525)4.95/5.101525] - | VES
. 0.85 BSC. 0.50 BSC. 0.50 BSC. 050 BSC. 0.4D BSC. TH77-4 |- 545[5.80]583] 5451 5601563] - | VS
P YT T P e Y e s e A 2.40 | 2.50 | 2.60| 240 250|260 - | NO
045 | 055 | 0:65 | 045 | 0.60 | 0.55 | 0.30 | 0.40 | 0.50 | 0.45 | 05 | 065 | 040 |00 | 080 | [l ® 1= 54515601563 1545156015831 - 1 WO
L 104510861065/0451055{06510% 10401050 1045 1055 {065 10. a T5677-1 |- 520|530| 540|520 530540 - | viS
u [ -1 -T-1-1T=-1-1T=1-1T-1T=-1-1-1o3]o4]os0
N 32 +“ 48 44 56 =% NOTE: T4B77—1 IS A CUSTOM 4BL PKG. WITH 4 LEADS DEPOPULATED.
TOTAL NUMBER OF LEADS ARE 44.
ND a 1 12 10 1
NE a 1 12 12 1
NOTES:
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.
/A THE TERMINAL #1 IDENTIFIER 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 IDENTFIER MAY BE ETHER A MOLD OR MARKED FEATURE.
A\ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN
0.25 mm AND 0.30 mm FROM TERMINAL TIP.
6. ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION. @DALLAS -
A\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS. SEMICONDUCTOR / I/I/J‘I/ VI
9. DRAWING CONFORMS TQ JEDEC MQ220 EXCEPT THE EXPOSED FAD DIMENSIONS OF T3277-1: CROTRIETARY PORATION
T4877-1/-2/-3/-4/-5/-6 & T5677-1. & PACKAGE OUTLINE
10. WARPAGE SHALL NOT EXCEED 0.10 mm. 32, 44, 48, 56L THIN QFN, 7x7x0.8mm
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