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11-/14-Bit, 2.3 GSPS,

RF Digital-to-Analog Converters

ADI737A/AD9739A

FEATURES

Direct RF synthesis at 2.5 GSPS update rate

DC to 1.25 GHz in baseband mode

1.25 GHz to 3.0 GHz in mix-mode
Industry leading single/multicarrier IF or RF synthesis
Dual-port LVDS data interface

Up to 1.25 GSPS operation

Source synchronous DDR clocking
Pin compatible with the AD9739
Programmable output current: 8.7 mA to 31.7 mA
Low power: 1.1 W at 2.5 GSPS

APPLICATIONS

Broadband communications systems
DOCSIS CMTS systems

Military jammers

Instrumentation, automatic test equipment

Radar, avionics

GENERAL DESCRIPTION

The AD9737A/AD9739A are 11-bit and 14-bit, 2.5 GSPS high
performance RF DACs that are capable of synthesizing wideband
signals from dc up to 3 GHz. The AD9737A/AD9739A are pin
and functionally compatible with the AD9739 with the
exception that the AD9737A/AD9739A do not support
synchronization or RZ mode, and are specified to operate
between 1.6 GSPS and 2.5 GSPS.

By elimination of the synchronization circuitry, some nonideal
artifacts such as images and discrete clock spurs remain stationary
on the AD9737A/AD9739A between power-up cycles, thus
allowing for possible system calibration. AC linearity and noise
performance remain the same between the AD9739 and the
AD9737A/AD9739A.

The inclusion of on-chip controllers simplifies system integration.
A dual-port, source synchronous, LVDS interface simplifies the
digital interface with existing FGPA/ASIC technology. On-chip
controllers are used to manage external and internal clock domain
variations over temperature to ensure reliable data transfer from
the host to the DAC core. A serial peripheral interface (SPI) is
used for device configuration as well as readback of status
registers.
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Figure 1.

The AD9737A/AD9739A are manufactured on a 0.18 pm
CMOS process and operate from 1.8 V and 3.3 V supplies.
They are supplied in a 160-ball chip scale ball grid array for
reduced package parasitics.

PRODUCT HIGHLIGHTS

1.  Ability to synthesize high quality wideband signals with
bandwidths of up to 1.25 GHz in the first or second
Nyquist zone.

2. A proprietary quad-switch DAC architecture provides
exceptional ac linearity performance while enabling mix-
mode operation.

3. A dual-port, double data rate, LVDS interface supports the
maximum conversion rate of 2500 MSPS.

4. On-chip controllers manage external and internal clock
domain skews.

5. Programmable differential current output with an 8.66 mA
to 31.66 mA range.
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AD9737A/ADIT739A

SPECIFICATIONS

DC SPECIFICATIONS
VDDA =VDD33 =3.3V,VDDC = VDD = 1.8 V, Iourss = 20 mA.

Table 1.
AD9737A AD9739A
Parameter Min Typ Max Min Typ Max Unit
RESOLUTION 11 14 Bits
ACCURACY
Integral Nonlinearity (INL) +0.5 +2.5 LSB
Differential Nonlinearity (DNL) +0.5 +2.0 LSB
ANALOG OUTPUTS
Gain Error (with Internal Reference) 5.5 5.5 %
Full-Scale Output Current 8.66 20.2 31.66 | 8.66 20.2 31.66 | mA
Output Compliance Range -1.0 +1.0 -1.0 +1.0 Vv
Common-Mode Output Resistance 10 10 MQ
Differential Output Resistance 70 70 Q
Output Capacitance 1 1 pF
DAC CLOCK INPUT (DACCLK_P, DACCLK_N)
Differential Peak-to-Peak Voltage 1.2 1.6 2.0 1.2 1.6 2.0 \%
Common-Mode Voltage 900 900 mV
Clock Rate 1.6 2.5 1.6 2.5 GHz
TEMPERATURE DRIFT
Gain 60 60 ppm/°C
Reference Voltage 20 20 ppm/°C
REFERENCE
Internal Reference Voltage 1.15 1.2 1.25 1.15 1.2 1.25 Vv
Output Resistance 5 5 kQ
ANALOG SUPPLY VOLTAGES
VDDA 3.1 33 3.5 3.1 33 3.5 \Y
VDDC 1.70 1.8 1.90 1.70 1.8 1.90 Vv
DIGITAL SUPPLY VOLTAGES
VDD33 3.10 33 3.5 3.10 33 3.5 \Y
VDD 1.70 1.8 1.90 1.70 1.8 1.90 \Y
SUPPLY CURRENTS AND POWER DISSIPATION, 2.0 GSPS
Ivopa 37 38 37 38 mA
Ivooc 158 167 158 167 mA
Ivop33 14.5 16 14.5 16 mA
Ivop 173 183 173 183 mA
Power Dissipation 0.770 0.770 W
Sleep Mode, lvopa 2.5 2.75 2.5 2.75 mA
Power-Down Mode (All Power-Down Bits Set in Register 0x01 and
Register 0x02)
lvopa 0.02 0.02 mA
Ivopc 6 6 mA
lvop33 0.6 0.6 mA
lvop 0.1 0.1 mA
SUPPLY CURRENTS AND POWER DISSIPATION, 2.5 GSPS
Ivooc 223 223 mA
Ivop33 14.5 14.5 mA
Ivop 215 215 mA
Power Dissipation 0.960 0.960 mW
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LVDS DIGITAL SPECIFICATIONS

VDDA =VDD33 =3.3V,VDDC = VDD = 1.8 V, Iourss = 20 mA. LVDS drivers and receivers are compliant to the IEEE Standard 1596.3-
1996 reduced range link, unless otherwise noted.

Table 2.

Parameter Min Typ Max Unit

LVDS DATA INPUTS (DBO[13:0], DB1[13:0])'
Input Common-Mode Voltage Range, Vcom 825 1575 mV
Logic High Differential Input Threshold, Vix_om 175 400 mV
Logic Low Differential Input Threshold, Vi._om -175 -400 mV
Receiver Differential Input Impedance, Rin 80 120 Q
Input Capacitance 1.2 pF
LVDS Input Rate 1250 MSPS
LVDS Minimum Data Valid Period (twoe) (See Figure 159) 344 ps

LVDS CLOCK INPUT (DCl)?
Input Common-Mode Voltage Range, Vcom 825 1575 mV
Logic High Differential Input Threshold, Vix_om 175 400 mV
Logic Low Differential Input Threshold, Vi._om -175 -400 mV
Receiver Differential Input Impedance, Rin 80 120 Q
Input Capacitance 1.2 pF
Maximum Clock Rate 625 MHz

LVDS CLOCK OUTPUT (DCO)3
Output Voltage High (DCO_P or DCO_N) 1375 mV
Output Voltage Low (DCO_P or DCO_N) 1025 mV
Output Differential Voltage, [Voo| 150 200 250 mV
Output Offset Voltage, Vos 1150 1250 mV
Output Impedance, Single-Ended, Ro 80 100 120 Q
Ro Single-Ended Mismatch 10 %
Maximum Clock Rate 625 MHz

" DBO[x]P, DBO[xIN, DB1[x]P, and DB1[xIN pins.
2DCI_P and DCI_N pins.
3DCO_P and DCO_N pins with 100 Q differential termination.
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AD9737A/ADIT739A

SERIAL PORT SPECIFICATIONS
VDDA =VDD33=33V,VDDC=VDD=18V.
Table 3.

Parameter

Min

Typ

Max

Unit

WRITE OPERATION (See Figure 154)
SCLK Clock Rate, fscik, 1/tscik
SCLK Clock High, tuicH
SCLK Clock Low, tiow
SDIO to SCLK Setup Time, tos
SCLK to SDIO Hold Time, tou
CSto SCLK Setup Time, ts
SCLK to CS Hold Time, tu

18
18

N W =

20

MHz
ns
ns
ns
ns
ns
ns

READ OPERATION (See Figure 155 and Figure 156)
SCLK Clock Rate, fscik, 1/tscik
SCLK Clock High, tricH
SCLK Clock Low, tiow
SDIO to SCLK Setup Time, tos
SCLK to SDIO Hold Time, ton
CSto SCLK Setup Time, ts
SCLK to SDIO (or SDO) Data Valid Time, tov
CSto SDIO (or SDO) Output Valid to High-Z, tez

18
18

20

15

MHz
ns
ns
ns
ns
ns
ns
ns

INPUTS (SDI, SDIO, SCLK, CS)
Voltage in High, Vix
Voltage in Low, ViL
Current in High, I
Current in Low, I

2.0

=10
=10

0.8
+10
+10

MA
MA

OUTPUT (SDIO)
Voltage Out High, Von
Voltage Out Low, Vor
Current Out High, lox
Current Out Low, lov

35
0.4

mA
mA
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AD9737A/ADI739A

AC SPECIFICATIONS
VDDA =VDD33 =3.3V,VDDC = VDD = 1.8V, Iourss = 20 mA, fpoac = 2400 MSPS, unless otherwise noted.
Table 4.
AD9737A AD9739A

Parameter Min Typ Max Min Typ Max Unit
DYNAMIC PERFORMANCE

DAC Clock Rate 1600 2500 1600 2500 MSPS

Adjusted DAC Update Rate' 1600 2500 1600 2500 MSPS

Output Settling Time to 0.1% 13 13 ns
SPURIOUS-FREE DYNAMIC RANGE (SFDR)

four = 100 MHz 70 70 dBc

four =350 MHz 65 65 dBc

four = 550 MHz 58 58 dBc

four = 950 MHz 55 55 dBc
TWO-TONE INTERMODULATION DISTORTION (IMD),

four2 = four1 + 1.25 MHz

four = 100 MHz 94 94 dBc

four = 350 MHz 78 78 dBc

four = 550 MHz 72 72 dBc

four = 950 MHz 68 68 dBc
NOISE SPECTRAL DENSITY (NSD), 0 dBFS SINGLE TONE

four = 100 MHz -162 -167 dBm/Hz

four =350 MHz -162 -166 dBm/Hz

four = 550 MHz -161 -164 dBm/Hz

four = 850 MHz -161 -163 dBm/Hz
WCDMA ACLR (SINGLE CARRIER), ADJACENT/ALTERNATE

ADJACENT CHANNEL

foac = 2457.6 MSPS, four = 350 MHz 80/81 80/80 dBc

foac = 2457.6 MSPS, four = 950 MHz 75/75 78/79 dBc

foac = 2457.6 MSPS, four = 1700 MHz (Mix-Mode) 69/71 74/74 dBc

foac = 2457.6 MSPS, four = 2100 MHz (Mix-Mode) 66/67 69/72 dBc

' Adjusted DAC updated rate is calculated as foac divided by the minimum required interpolation factor. For the AD9737A/AD9739A, the minimum interpolation factor

is 1. Thus, with foac = 2500 MSPS, foac, adjusted, = 2500 MSPS.
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ABSOLUTE MAXIMUM RATINGS

Table 5.

Parameter Rating

VDDA to VSSA -0.3Vto+3.6V

VDD33 to VSS -0.3Vto+3.6V

VDD to VSS -0.3Vto+1.98V
VDDC to VSSC -0.3Vto+1.98V

VSSA to VSS -0.3Vto+0.3V

VSSA to VSSC -0.3Vto+0.3V

VSS to VSSC -0.3Vto+03V
DACCLK_P, DACCLK_N to VSSC -0.3VtoVDDC +0.18V
DCl, DCO to VSS -0.3VtoVDD33+0.3V
LVDS Data Inputs to VSS -0.3VtoVDD33+0.3V
IOUTP, IOUTN to VSSA -1.0Vto VDDA + 0.3V
1120, VREF to VSSA -0.3VtoVDDA + 0.3V
IRQ, CS, SCLK, SDO, SDIO, RESET to VSS -0.3VtoVDD33+0.3V
Junction Temperature 150°C

Storage Temperature Range —-65°C to +150°C

THERMAL RESISTANCE

04 is specified for the worst-case conditions, that is, a device
soldered in a circuit board for surface-mount packages.

Table 6. Thermal Resistance

Package Type

0;a Oic Unit

160-Ball CSP_BGA 31.2 7.0 °C/W!

' With no airflow movement.

ESD CAUTION

A
Aa\

ESD (electrostatic discharge) sensitive device.
Charged devices and circuit boards can discharge
without detection. Although this product features
patented or proprietary protection circuitry, damage
may occur on devices subjected to high energy ESD.
Therefore, proper ESD precautions should be taken to
avoid performance degradation or loss of functionality.

Stresses above those listed under Absolute Maximum Ratings
may cause permanent damage to the device. This is a stress
rating only; functional operation of the device at these or any
other conditions above those indicated in the operational
section of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect

device reliability.
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PIN CONFIGURATIONS AND FUNCTION DESCRIPTIONS
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Figure 6. AD9739A Digital LVDS Input, Clock I/O (Top View)

Rev. D | Page 9 of 64



http://www.analog.com/AD9737A
http://www.analog.com/AD9739A

AD9737A/ADIT739A

3 3

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Al OOOOO0OO O0O000O0
Bl OOOO0OO0O OO0OO0O0OO0O0
cl OOO0O0O0O0O OO0 O0OOO vrer
p| OOOO0OO0OO O0O000O0
el OO0OO0O ONONOXO)
F 0000 OX©) IRQ O O RESET
| OOOO AD9T37A 00 —= TS0 Ospio
H 0000 00 scLk Q O sbo
1 OOOO0 ONONOXO)
k] OOOO (OXONONO)
L] OOO0OO0O0O0OO0O0OO0OO0O0O0O0O0
Ml O0OO0O0O0O0O0O0O0O0O0OO0O0
N ONONONCNCRONONCNONONONONOXG
P OOOOO0OO0OOO0OO0OOOOO0O0 %

Table 7. AD9737A Pin Function Descriptions

Figure 7. AD9737A Analog I/0O and SPI Control Pins (Top View)

Pin No. Mnemonic Description

C1,C2,D1,D2,E1,E2, E3, E4 VDDC 1.8V Clock Supply Input.

A1, A2, A3, A4, A5, B1, B2, B3, B4, B5, C4, VSSC Clock Supply Ground.

C5,D4, D5

A10,A11,B10,B11,C10,C11,D10,D11 VDDA 3.3V Analog Supply Input.

A12,A13,B12,B13,C12,C13,D12,D13, VSSA Analog Supply Ground.

A6, A9, B6, B9, C6, C9, D6, D9, E11, E12, VSSA Shield Analog Supply Ground Shield. Tie to VSSA at the DAC.

E13,E14,F1,F2,F3,F4,F11,F12

A14 NC Do not connect to this pin.

A7,B7,C7,D7 IOUTN DAC Negative Current Output Source.

A8, B8, C8, D8 IOUTP DAC Positive Current Output Source.

B14 1120 Nominal 1.2V Reference. Tie to analog ground via a 10 kQ
resistor to generate a 120 pA reference current.

C14 VREF Voltage Reference Input/Output. Decouple to VSSA with a 1 nF
capacitor.

D14 NC Factory Test Pin. Do not connect to this pin.

C3,D3 DACCLK_N/DACCLK_P Negative/Positive DAC Clock Input (DACCLK).

F13 IRQ Interrupt Request Open Drain Output. Active high. Pull up to
VDD33 with a 10 kQ resistor.

F14 RESET Reset Input. Active high. Tie to VSS if unused.

G13 [ Serial Port Enable Input.

G14 SDIO Serial Port Data Input/Output.

H13 SCLK Serial Port Clock Input.

H14 SDO Serial Port Data Output.

J3,J4,)11, )12 VDD33 3.3V Digital Supply Input.

G1,G2,G3,G4,G11,G12 VDD 1.8V Digital Supply Input.

H1, H2, H3, H4, H11, H12, K3, K4, K11, K12 | VSS Digital Supply Ground.

J1,J2 NC Differential resistor of 200 Q exists between J1 and J2. Do not
connect to this pin.

K1, K2 NC Differential resistor of 100 Q exists between K1 and K2. Do not
connect to this pin.

J13,J14 DCO_P/DCO_N Positive/Negative Data Clock Output (DCO).

K13, K14 DCI_P/DCI_N Positive/Negative Data Clock Input (DCI).
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Pin No. Mnemonic Description

L1, M1 NC, NC Do not connect to this pin.

L2, M2 NC, NC Do not connect to this pin.

L3, M3 NC, NC Do not connect to this pin.

L4, M4 DB1[0]P/DB1[0IN Port 1 Positive/Negative Data Input Bit 0.
L5, M5 DB1[1]P/DB1[1IN Port 1 Positive/Negative Data Input Bit 1.
L6, M6 DB1[2]P/DB1[2]N Port 1 Positive/Negative Data Input Bit 2.
L7, M7 DB1[3]P/DB1[3IN Port 1 Positive/Negative Data Input Bit 3.
L8, M8 DB1[4]P/DB1[4IN Port 1 Positive/Negative Data Input Bit 4.
L9, M9 DB1[5]P/DB1[5IN Port 1 Positive/Negative Data Input Bit 5.
L10, M10 DB1[6]P/DB1[6]N Port 1 Positive/Negative Data Input Bit 6.
L11, M11 DB1[7]P/DB1[7IN Port 1 Positive/Negative Data Input Bit 7.
L12, M12 DB1[8]P/DB1[8IN Port 1 Positive/Negative Data Input Bit 8.
L13, M13 DB1[9]P/DB1[9IN Port 1 Positive/Negative Data Input Bit 9.
L14, M14 DB1[10]P/DB1[10]N Port 1 Positive/Negative Data Input Bit 10.
N1, P1 NC, NC Do not connect to this pin.

N2, P2 NC, NC Do not connect to this pin.

N3, P3 NC, NC Do not connect to this pin.

N4, P4 DBO[0]P/DBO[0IN Port 0 Positive/Negative Data Input Bit 0.
N5, P5 DBO[1]P/DBO[1IN Port 0 Positive/Negative Data Input Bit 1.
N6, P6 DBO[2]P/DBO[2]N Port 0 Positive/Negative Data Input Bit 2.
N7, P7 DBO[3]P/DBO[3]IN Port 0 Positive/Negative Data Input Bit 3.
N8, P8 DBO[4]P/DBO[4]N Port 0 Positive/Negative Data Input Bit 4.
N9, P9 DBO[5]P/DBO[5IN Port 0 Positive/Negative Data Input Bit 5.
N10,P10 DBO[6]P/DBO[6]N Port 0 Positive/Negative Data Input Bit 6.
N11,P11 DBO[71P/DBO[7IN Port 0 Positive/Negative Data Input Bit 7.
N12,P12 DBO[8]P/DBO[8IN Port 0 Positive/Negative Data Input Bit 8.
N13,P13 DBO[9]P/DBO[9]N Port 0 Positive/Negative Data Input Bit 9.
N14,P14 DBO[10]P/DBO[10]N Port 0 Positive/Negative Data Input Bit 10.
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Table 8. AD9739A Pin Function Descriptions

Figure 8. AD9739A Analog I/0O and SPI Control Pins (Top View)

Pin No. Mnemonic Description

C1,C2,D1,D2,E1,E2, E3, E4 VDDC 1.8V Clock Supply Input.

A1, A2, A3, A4, A5, B1, B2, B3, B4, B5, C4, VSSC Clock Supply Ground.

C5,D4, D5

A10,A11,B10,B11,C10,C11,D10,D11 VDDA 3.3V Analog Supply Input.

A12,A13,B12,B13,C12,C13,D12,D13, VSSA Analog Supply Ground.

A6, A9, B6, B9, C6, C9, D6, D9, E11, E12, VSSA Shield Analog Supply Ground Shield. Tie to VSSA at the DAC.

E13,E14,F1,F2,F3,F4,F11,F12

A14 NC Do not connect to this pin.

A7,B7,C7,D7 IOUTN DAC Negative Current Output Source.

A8, B8, C8, D8 IOUTP DAC Positive Current Output Source.

B14 1120 Nominal 1.2V Reference. Tie to analog ground via a 10 kQ
resistor to generate a 120 pA reference current.

C14 VREF Voltage Reference Input/Output. Decouple to VSSA with a 1 nF
capacitor.

D14 NC Factory Test Pin. Do not connect to this pin.

C3,D3 DACCLK_N/DACCLK_P Negative/Positive DAC Clock Input (DACCLK).

F13 IRQ Interrupt Request Open Drain Output. Active high. Pull up to
VDD33 with a 10 kQ resistor.

F14 RESET Reset Input. Active high. Tie to VSS if unused.

G13 [ Serial Port Enable Input.

G14 SDIO Serial Port Data Input/Output.

H13 SCLK Serial Port Clock Input.

H14 SDO Serial Port Data Output.

J3,J4,)11, )12 VDD33 3.3V Digital Supply Input.

G1,G2,G3,G4,G11,G12 VDD 1.8V Digital Supply Input.

H1, H2, H3, H4, H11, H12, K3, K4, K11, K12 | VSS Digital Supply Ground.

J1,J2 NC Differential resistor of 200 Q exists between J1 and J2. Do not
connect to this pin.

K1, K2 NC Differential resistor of 100 Q exists between K1 and K2. Do not
connect to this pin.

J13,J14 DCO_P/DCO_N Positive/Negative Data Clock Output (DCO).

K13, K14 DCI_P/DCI_N Positive/Negative Data Clock Input (DCI).
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Pin No.

Mnemonic

Description

L1, M1
L2, M2
L3, M3
L4, M4
L5, M5
L6, M6
L7, M7
L8, M8
L9, M9
L10, M10
L11, M11
L12, M12
L13,M13
L14, M14
N1,P1
N2, P2
N3, P3
N4, P4
N5, P5
N6, P6
N7, P7
N8, P8
N9, P9
N10, P10
N11, P11
N12,P12
N13,P13
N14,P14

DB1[0]P/DB1[0IN
DB1[1]P/DB1[1IN
DB1[2]P/DB1[2]N
DB1[3]P/DB1[3IN
DB1[4]P/DB1[4]IN
DB1[5]P/DB1[5IN
DB1[6]P/DB1[6]N
DB1[7]P/DB1[7IN
DB1[8]P/DB1[8]IN
DB1[9]P/DB1[9IN
DB1[10]P/DB1[10]N
DB1[11]P/DB1[11]N
DB1[12]P/DB1[12]N
DB1[13]P/DB1[13]IN
DBO[0]P/DBO[OIN
DBO[1]P/DBO[1]N
DBO[2]P/DBO[2]N
DBO[3]P/DBO[3]IN
DBO0[4]P/DB0[4
] [

[

[

[

=z =2

DBO[5]P/DBO[5
DBO[6]P/DBO[6
DBO[7]P/DBO[7IN
DBO[8]P/DBO[8]N
DBO[9]P/DBO[9]IN
DBO[10]P/DBO[10]N
DBO[11]P/DBO[11]N
DBO[12]P/DBO[12]N
DBO[13]P/DBO[13]N

N

O e e o e e

Port 1 Positive/Negative Data Input Bit 0.
Port 1 Positive/Negative Data Input Bit 1.
Port 1 Positive/Negative Data Input Bit 2.
Port 1 Positive/Negative Data Input Bit 3.
Port 1 Positive/Negative Data Input Bit 4.
Port 1 Positive/Negative Data Input Bit 5.
Port 1 Positive/Negative Data Input Bit 6.
Port 1 Positive/Negative Data Input Bit 7.
Port 1 Positive/Negative Data Input Bit 8.
Port 1 Positive/Negative Data Input Bit 9.
Port 1 Positive/Negative Data Input Bit 10.
Port 1 Positive/Negative Data Input Bit 11.
Port 1 Positive/Negative Data Input Bit 12.
Port 1 Positive/Negative Data Input Bit 13.
Port 0 Positive/Negative Data Input Bit 0.
Port 0 Positive/Negative Data Input Bit 1.
Port 0 Positive/Negative Data Input Bit 2.
Port 0 Positive/Negative Data Input Bit 3.
Port 0 Positive/Negative Data Input Bit 4.
Port 0 Positive/Negative Data Input Bit 5.
Port 0 Positive/Negative Data Input Bit 6.
Port 0 Positive/Negative Data Input Bit 7.
Port 0 Positive/Negative Data Input Bit 8.
Port 0 Positive/Negative Data Input Bit 9.
Port 0 Positive/Negative Data Input Bit 10.
Port 0 Positive/Negative Data Input Bit 11.
Port 0 Positive/Negative Data Input Bit 12.
Port 0 Positive/Negative Data Input Bit 13.
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AD9737A/ADIT739A

TYPICAL PERFORMANCE CHARACTERISTICS—AD9737A

STATIC LINEARITY

TIoutss = 20 mA, nominal supplies, Ta = 25°C, unless otherwise noted.
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Figure 9. Typical INL, 20 mA at 25°C
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Figure 11. Typical INL, 10 mA at 25°C
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Figure 12. Typical DNL, 10 mA at 25°C
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Figure 13. Typical INL, 30 mA at 25°C
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AC (NORMAL MODE)

Iourss = 20 mA, nominal supplies, Ta = 25°C, unless otherwise noted.
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Figure 15. Single Tone Spectrum at four = 91 MHz, foac = 2.4 GSPS
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AD9737A/ADIT739A

foac = 2 GSPS, Ioutrs = 20 mA, nominal supplies, Ta = 25°C, unless otherwise noted.
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AD9737A/ADI739A

AC (MIX-MODE)
foac = 2.1 GSPS, Ioutss = 20 mA, nominal supplies, Ta = 25°C, unless otherwise noted.
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AD9737A/ADIT739A

foac = 2.1 GSPS, Ioutss = 20 mA, nominal supplies, Ta = 25°C, unless otherwise noted.
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foac = 2.1 GSPS, Ioutss = 20 mA, nominal supplies, Ta = 25°C, unless otherwise noted.
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5.2dBc -64.9df
o i’

-65.2 -66.1dBc
4.3dBe c

Bc
~65.7dB«

-8t
—-65.6dBc ~65.1dBc

SPAN
SWE!

9.68MHz
P 1.922s

CENTER 2.108MHz VBW 3kHz

#RES BW 30kHz

mo [ &

CARRIER POWER -21.446dBm/15.36MHz ACP-IBW
LOWER UPPER

OFFSET FREQ INTEG BW dBc dBm dBc dBm FILTER
5.000MHz 3.840MHz -6542 -9272 -64.93 -9223 ON
10.00MHz 3.840MHz -64.93 -9223 -64.26 -91.56 ON
15.00MHz 3.840MHz -65.12 -92.42 -65.21 -9250 ON
20.00MHz 3.840MHz -65.24 -92.53 -6574 -93.04 ON
25.00MHz 3.840MHz -65.61 -92.91 -66.13 -9342 ON

09616-138

10dB/DIV

09616-139

Figure 40. Typical Four-Carrier WCDMA ACLR Performance at 2.1 GHz,

foac = 2457.6 MSPS (Second Nyquist Zone)
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58,008
-58.0dBc -8,

-58.0dB -37.4df 58208 -58.3dBc -58.208c
sdBe i m 9dBm Z58.1dBc ~58.3dBc

CENTER 2.808MHz VBW 3kHz SPAN 69.68MHz
#RES BW 30kHz SWEEP 1.922s
CARRIER POWER -31.097dBm/15.36MHz ACP-IBW

LOWER UPPER
OFFSET FREQ INTEG BW dBc dBm dBc dBm FILTER
5.000MHz 3.840MHz -58.05 -95.11 -58.20 -95.26 N =3
10.00MHz 3.840MHz -57.95 -95.02 -58.1 -9521 ON -
15.00MHz 3.840MHz -57.95 -95.01 -58.2 -9532 ON e
20.00MHz 3.840MHz -57.97 -95.04 -58.33 -9539 ON <
25.00MHz 3.840MHz -58.05 -95.11 -58.21 -95.27 ON t=]

Figure 41. Typical Four-Carrier WCDMA ACLR Performance at 2.8 GHz,

foac = 2457.6 MSPS (Third Nyquist Zone)




AD9737A/ADIT739A

ONE-CARRIER DOCSIS PERFORMANCE (NORMAL MODE)
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-78.7d8c

T T T T T
-784dBc| | -786dBc | -784dBc | -79.3dBc -799dBc | -79.0dBc

-78.7dBc

CENTER 200MHz VBW 3kHz SPAN 54MHz
#RES BW 30kHz SWEEP 1.49s
CARRIER POWER -10.226dBm/6MHz  ACP-BW

OFFSET FREQ INTEG BW
3.375MHz 750.0kHz

6.375MHz 5.250MHz
12.00MHz 6.000MHz
18.00MHz 6.000MHz
24.00MHz 6.000MHz -78.41

Figure 45. Low Band Narrow-Band ACLR

-76.0dBc| | -750dBc | —745dBc | -74.0dBc -741dBc | -747dBc | -78.9dBc

-753dBc

CENTER 550MHz VBW 3kHz SPAN 54MHz
#RES BW 30kHz SWEEP 1.49s
CARRIER POWER -12.104dBm/6MHz  ACP-IBW
LOWER UPPER

OFFSET FREQ INTEG BW dBc dBm dBc dBm  FILTER

75M| 0.0kl -59.37 -71.48 -60.9: -73.03 OFF
6.375MHz. 5.250MHz -74.02 -86.12 -74.14 -86.25 OFF
12.00MHz 6.000MHz -74.53 - X . OFF
18.00MHz 6.000MHz -75.00 -87.11 -74.91 87.01 OFF
24.00MHz 6.000MHz -75.97 -88.08 -75.34 -87.44 OFF

Figure 46. Mid Band Narrow-Band ACLR

1sa8c]| | —rosas: | rooame | -soodse “sodBc | 7osdse | r1oame || -rrrame
CENTER 950MHz VBW 3kHz SPAN 54MHz
#RES BW 30kHz SWEEP 1.49s
CARRIER POWER -13.589dBm/6MHz ~ ACP-IBW

LOWER UPPER
OFFSET FREQ INTEG EW dBc
~57.84

6 375MH: 5 ZSOMHZ —69.02
12.00MHz 6.000MHz  -70.01
18.00MHz 6.000MHz  -70.89
24.00MHz 6.000MHz -71.94

Toutes = 20 mA, foac = 2.4576 GSPS, nominal supplies, Ta = 25°C, unless otherwise noted.
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START 50MHz VBW 2kHz STOP 1GHz
#RES BW 20kHz SWEEP 24.1s (1001pts)
FUNCTION FUNCTION
MKR MODE TRC SCL X Y FUNCTION WIDTH
1 N 1 200.10MHz -10.238dBm BAND POWER 6MHz —10 238dBm
2 a1 1 f () 199.50MHz (A) -74.467dB  BAND POWER 6MHz il
3 a1 1 f (A) 399.95MHz (A) -77.224dB BAND POWER 6MHz 9
4 A1 1 f (A) 599.45MHz (A) -78.437dB BAND POWER 6MHz = 37dB ©
5 a1 1 f (A) 413.25MHz (A) -67.413dB BAND POWER 6MHz (a) -67413dB S
Figure 42. Low Band Wideband ACLR
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3a1
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ol g i Lkl r“ e il 0l
START 50MHz VBW 2kHz STOP 1GHz
#RES BW 20kHz SWEEP 24.1s (1001pts)
FUNCTION FUNCTION
MKR MODE TRC SCL X Y FUNCTION WIDTH VALUE
1 N 1 65MHz -11.538dBm BAND POWER 6MHz —-11.538dBm ¢
2 .y (a) —487 35MHz (A) -74.421dB BAND POWER 6MHz (A) -74399dB <+
3 A1 1 ' EA} 125.40MHz iA; -76.294dB  BAND POWER 6MHz EA; -74.344dB
4 A1 1 253.65MHz -68.472dB  BAND POWER 6MHz (A) -68.472dB ©
5 a1 1 l (8) 62.70MHz  (A) -66.156dB  BAND POWER 6MHz (8) -66.197dB 3
Figure 43. Mid Band Wideband ACLR
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START 50MHz VBW 2kHz OP 1GHz
#RES BW 20kHz SWEEP 24. 1s (1001pts)
FUNCTION FUNCTION
MKR MODE TRC SCL X Y FUNCTION WIDTH VALUE
1 N 1 f 948.70MHz -14.418dBm BAND POWER 6MHz -14.446dBm
2 A 1 f (A)-393.30MHz  (A) —60.856dB BAND POWER 6MHz (A) -60.856dB 2
3 A1 1 f (A) -553.85MHz (A) -66.000dB  BAND POWER 6MHz (A) -66.013dB -
4 a1 1 f éA} -612.75MHz. iA} -68.751dB  BAND POWER 6MHz EA -68.697dB G
5 A1 1 f (A) -335.35MHz (A) —63.533dB BAND POWER 6MHz (A) -63.533dB g
6 a1 1 f (A) -57.95MHz (a) -66.162dB BAND POWER 6MHz (a) -68.162dB ©

Figure 44. High Band Wideband ACLR
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Figure 47. High Band Narrow-Band ACLR
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AD9737A/ADI739A

FOUR-CARRIER DOCSIS PERFORMANCE (NORMAL MODE)
Toutss = 20 mA, foac = 2.4576 GSPS, nominal supplies, Ta = 25°C, unless otherwise noted.
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1
5A1
A1
3 a1
" vrresbi M%&-mﬁm
START 50MHz VBW 2kHz STOP 1GHz
#RES BW 20kHz SWEEP 24.1s (1001pts)
FUNCTION FUNCTION
MKR MODE TRC SCL X Y FUNCTION WIDTH VALUI
1 N -18.419dBm BAND POWER 6MHz -18.419dBm
2 A1 1 f (a) 221 35MH1 (A) —69.252dB  BAND POWER 6MHz (a) -69.277dB
3 A1 1 f EA; 431.30MHz EA; -71.282dB  BAND POWER 6MHz EA; -71.485dB
4 A1l 1 651.70MHz -72100dB  BAND POWER 6MHz (A) -72.343dB
5 A1 1 f (A) 413.25MHz (A) -59.520dB BAND POWER 6MHz (8) -59.518dB
Figure 48. Low Band Wideband ACLR
s
A1 ™ 4Aa1
o it b e
" S
START 50MHz VBW 2kHz STOP 1GHz
#RES BW 20kHz SWEEP 24.1s (1001pts)
FUNCTION FUNCTION
MKR MODE TRC SCL X Y FUNCTION WIDTH
1 N f 549.70MHz -19.885dBm BAND POWER 6MHz 19 885dBm
2 A1 1 f (A) -486.40MHz (A) -70.252dB  BAND POWER 6MHz ) -70.252dB
3 a1 1 f (A) 126.35MHz (A) -69.535dB BAND POWER 6MHz (4) -69.581dB
4 A1 1 f (A) 228.00MHz (A) -67.793dB  BAND POWER 6MHz (A) -67.793dB
5 A1 1 f EA 63.65MHz {A} -58.085dB BAND POWER 6MHz {A} —58.085dB
Figure 49. Mid Band Wideband ACLR
sa
2A1
a1 3M A \
g |
o~
START 50MHz VBW 2kHz STOP 1GHz
#RES BW 20kHz SWEEP 24.1s (1001pts)
FUNCTION FUNCTION
MKR MODE TRC SCL X Y FUNCTION WIDTH
N 1 f 950.60MHz -21.631dBm BAND POWER 6MHz —21 76dBm
A1 1 f (A) -415.15MHz (A) -62.206dB  BAND POWER 6MHz (4) -62.206dB
A1 1 f (A) -529.15MHz (A) —65.730dB  BAND POWER 6MHz (A) -65.730dB
A1 1 f (A) —610.85MHz (A) —67.064dB BAND FOWER 6MHz (A) -67.064dB
A1 1 f EAE -337.25MHz EAi -56.405dB 6MHz iAE -56.405dB
A1 1 f (A) -59.85MHz (A) -65.729dB BAND Pl)WER 6MHz (a) -65.729dB

Figure 50. High Band Wideband ACLR
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CENTER 218MHz VBW 3kHz SPAN 54MHz
#RES BW 30kHz SWEEP 1.49s
CARRIER POWER -17.892dBm/6MHz  ACP-IBW
LOWER UPPER
OFFSET FREQ INTEG BW dBc dBm dBc dBm  FILTER
3.375MHz -10.82 -28.71 -58.82 -76.71 OFF 2
6.375MHz 5.25kHz. -0.566 -18.46 -73.28 -91.17 OFF o
12.00MHz 6MHz 1123 -17.77 -7292 -90.81 OFF =1
18.00MHz 6MHz -0.028 -17.86 -73.50 -91.39 OFF ©
24.00MHz 6MHz -5318 -71.07 -73.74 -91.63 OFF 3
Figure 51. Low Band Narrow-Band ACLR (Worse Side)
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-60
-70
-80
-90
-100
—110
120
CENTER 550MHz VBW 3kHz SPAN 54MHz
#RES BW 30kHz SWEEP 1.49s
CARRIER POWER -17.892dBm/6MHz ~ ACP-IBW
LOWER UPPER
OFFSET FREQ INTEGBW dBc dB dBc dBm  FILTER
3.375MHz 750kH: -5829 -77.82 -1049 -30.02 OFF brd
6.375MHz 5 25kH1 -68.28 -87.81 -0.526 -20.06 OFF o
12.00MHz —68.47 -88.00 -0.160 -19.69 OFF <
18.00MHz GMHZ —69.72 -89.25 -0.024 -19.56 OFF o°
24.00MHz 6MHz -70.64 -90.17 -54.18 -73.72 OFF 8
Figure 52. Mid Band Narrow-Band ACLR (Worse Side)
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CENTER 950MHz VBW 3KkHz SPAN 54MHz
#RES BW 30kHz SWEEP 1.49s
CARRIER POWER -21.510dBm/6MHz  ACP-IBW
X R UPPER
OFFSET FREQ INTEG BW dBc dBm dBc dB FILTER
3.375MHz 750kHz -59.52 -81.03 -11.04 -3255 OFF S
6.375MHz 5.25kHz -63.90 -8541 -0.437 -2195 OFF End
12.00MHz 6MHz -6429 -85.80 -0.172 -21.68 OFF 3
18.00MHz 6MHz -65.41 -86.92 -0.098 -2141 OFF ©
24.00MHz 6MHz -66.57 -88.08 -53.11 —7462 OFF 3

Figure 53. High Band Narrow-Band ACLR (Worse Side)




AD9737A/ADIT739A

EIGHT-CARRIER DOCSIS PERFORMANCE (NORMAL MODE)
Toures = 20 mA, foac = 2.4576 GSPS, nominal supplies, Ta = 25°C, unless otherwise noted.
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START 50MHz VBW 2kHz STOP 1GHz CENTER 200MHz VBW 3kHz SPAN 42MHz
#RES BW 20kHz SWEEP 24.1s (1001pts) #RES BW 30kHz SWEEP 1.159s
FUNCTION FUNCTION ™ CARRIER POWER -23.288dBm/6MHz  ACP-IBW
MKR MODE TRC SCL X Y FUNCTION WIDTH VALUE 2 LOWER UPPER
1 N f 200.10MHz -22.253dBm BAND POWER 6MHz -22253dBm 3 OFFSETFREQ INTEGBW dBc  dBm dBc dBm FILTER
POAT Imr g meemman ) s g T T R
12.00MHz 6MHz -69.23 -92.52 -0.250 -23.54 OFF
18.00MHz 6MHz -69.11 -92.40 -0.186 -23.47 OFF
Figure 54. Low Band Wideband ACLR Figure 57. Low Band Narrow-Band ACLR (Worse Side)
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< 90 T -9
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-120 | | | -120
START 50MHz VBW 2kHz STOP 1GHz CENTER 592MHz VBW 3kHz SPAN 42MHz
#RES BW 20kHz SWEEP 24.1s (1001pts) #RES BW 30kHz SWEEP 1.159s
MKR MODE TRC SCL X Y FUNCTION  WIDTH " vaLoe " 3 CARRIER POWER  -23.676dBm/6MHz  ACP-BW
- - @ LOWER UPPER
Pomoqd @ Saomhz @ i500n" BANDPOWER G (3 -ses06dB & OFFSETFREQ INTEGBW _dBc  dom dSc  dsm FLTER
3 a1 1 f (A) 167.20MHz (A) -66.696dB BAND POWER 6MHz (a) -66.628dB 2 5:375MHZ 5.25kHz —04689 —23:76 —66:75 _90:43 OFF
12.00MHz 6MHz -0.289 -23.39 -66.45 -90.12 OFF
18.00MHz 6MHz -0.145 -23.53 -66.78 -90.46 OFF
Figure 55. Mid Band Wideband ACLR Figure 58. Mid Band Narrow-Band ACLR (Worse Side)
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START 50MHz VBW 2kHz STOP 1GHz CENTER 950MHz VBW 3kHz SPAN 54MHz
#RES BW 20kHz SWEEP 24.1s (1001pts) #RES BW 30kHz SWEEP 1.49s
FUNCTION FUNCTION CARRIER POWER -26.388dBm/6MHz  ACP-IBW
MKR MODE TRC SCL X Y FUNCTION WIDTH VALUE
1 N 1 f 950.60MHz -26.330dBm BAND POWER 6MHz -26.330dBm 12 OFFSETFREQ INTEG BW FILTER
5OA 1§ eeasmiz(A) 2ii0de BANDPOWER ewi: (A e