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AD9785 AD9787 AD9788
Parameter Min Typ Max Min Typ Max Min Typ Max Unit
RESOLUTION 12 14 16 Bits
ACCURACY
Differential Nonlinearity (DNL) 0.2 0.5 +2.1 LSB
Integral Nonlinearity (INL) +0.3 +1.0 +3.7 LSB
MAIN DAC OUTPUTS
Offset Error -0.001 0 +0.001 —-0.001 0 +0.001 | -0.001 0 +0.001 % FSR
Gain Error (with Internal Reference) +2 +2 +2 % FSR
Full-Scale Output Current 8.66 20.2 31.66 8.66 20.2 31.66 8.66 20.2 31.66 mA
Output Compliance Range -1.0 +1.0 -1.0 +1.0 -1.0 +1.0 \Y
Output Resistance 10 10 10 MQ
Gain DAC Monotonicity Guaranteed 10 10 10 Bits
MAIN DAC TEMPERATURE DRIFT
Offset 0.04 0.04 0.04 ppm/°C
Gain 100 100 100 ppm/°C
Reference Voltage 30 30 30 ppm/°C
AUX DAC OUTPUTS
Resolution 10 10 10 Bits
Full-Scale Output Current* -1.998 +1.998 -1.998 +1.998 -1.998 +1.998 mA
Output Compliance Range (Source) 0 1.6 0 1.6 0 1.6 \Y
Output Compliance Range (Sink) 0.8 1.6 0.8 1.6 0.8 1.6 \Y
Output Resistance 1 1 1 MQ
Aux DAC Monotonicity Guaranteed 10 10 10 Bits
REFERENCE
Internal Reference Voltage 1.2 1.2 12 \Y
Output Resistance 5 5 5 kQ
ANALOG SUPPLY VOLTAGES
AVDD33 3.13 33 3.47 3.13 33 3.47 3.13 33 3.47 \Y
CVvDD18 1.70 1.8 1.90 1.70 1.8 1.90 1.70 1.8 1.90 \%
DIGITAL SUPPLY VOLTAGES
DVDD33 3.13 33 3.47 3.13 33 3.47 3.13 33 3.47 \%
DVvDD18 1.70 1.8 1.90 1.70 1.8 1.90 1.70 1.8 1.90 \Y
POWER CONSUMPTION
1x Mode, fpata = 100 MSPS, 375 450 375 450 375 450 mw
PLL Off, IF =2 MHz
2x Mode, fpata = 100 MSPS, 533 533 533 mw
Inverse Sinc Off, PLL Off
4x Mode, fpata = 100 MSPS, 754 754 754 mw
Inverse Sinc Off, PLL Off
8x Mode, fpata = 100 MSPS, 1054 1054 1054 mw
Inverse Sinc Off, PLL Off
Power-Down Mode 2.5 9.0 2.5 9.0 25 9.0 mw
OPERATING RANGE -40 +25 +85 40 +25 +85 —40 +25 +85 °C

110 QoA T HEFT A AE
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Parameter Test Conditions/Comments Min Typ Max Unit
CMOS INPUT LOGIC LEVEL

Input V) Logic High 2.0 \Y
Input Vy Logic Low 0.8 \%
LVDS INPUT (SYNC_I+, SYNC _I-) SYNC_I+=Via, SYNC I-=Vy

Input Voltage Range, Via or Vig 825 1575 mV
Input Differential Threshold, Vpry -100 +100 mV
Input Differential Hysteresis, Viprun — Viothe 20 mV
Receiver Differential Input Impedance, Ry 80 120 Q
LVDS Input Rate (fsync 1 = foata) 30 MHz
Setup Time, SYNC_I to DAC Clock 0.45 ns
Hold Time, SYNC _I to DAC Clock 0.25 ns
LVDS DRIVER OUTPUTS (SYNC_O+, SYNC_O-) SYNC_O+ = Voa, SYNC_O—= Vg, 100 Q termination

Output Voltage High, Voa or Vog 825 1575 mVvV
Output Voltage Low, Voa Or Vog 1025 mV
Output Differential Voltage, |Vop| 150 200 250 mV
Output Offset Voltage, Vos 1150 1250 mVv
Output Impedance, Single-Ended, Ro 80 100 120 Q
DAC CLOCK INPUT (REFCLK+, REFCLK-)

Differential Peak-to-Peak Voltage 400 800 1600 mV
Common-Mode Voltage 300 400 500 mVv
Maximum Clock Rate

DVDD18 =18V £ 5% 800 MHz
DVDD18 =19V + 5% 900 MHz
MAXIMUM INPUT DATA RATE

1x Interpolation 250 MSPS
2x Interpolation 250 MSPS
4x Interpolation

DVDD18=1.8V + 5% 200 MSPS
DVDD18 =19V + 5% 225 MSPS
8x Interpolation

DVDD18 = 1.8 V +5% 100 MSPS
DVDD18 =19V + 5% 1125 MSPS
SERIAL PERIPHERAL INTERFACE

Maximum Clock Rate (SCLK) 40 MHz
Minimum Pulse Width High 12.5 ns
Minimum Pulse Width Low 12.5 ns
Setup Time, SPI_SDIO to SCLK 2.8 ns
Hold Time, SPI_SDIO to SCLK 0.0 ns
Setup Time, SPI_CSB to SCLK 3.0 ns
Data Valid, SPI_SDO to SCLK 10.0 ns
INPUT DATA All modes, —40°C to +85°C*

Setup Time, Input Data to DATACLK 460 ns
Hold Time, Input Data to DATACLK -15 ns
Setup Time, Input Data to REFCLK —-0.25 ns
Hold Time, Input Data to REFCLK 2.4 ns
LATENCY (DACCLK CYCLES)

1x Interpolation With or without modulation 40 Cycles
2x Interpolation With or without modulation 83 Cycles
4x Interpolation With or without modulation 155 Cycles
8x Interpolation With or without modulation 294 Cycles
Inverse Sinc 18 Cycles
POWER-UP TIME? 260 ms
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Parameter Test Conditions/Comments Min Typ Max Unit
DAC Wake-Up Time® lout current settling to 1% 22 ms
DAC Sleep Time* lout current to less than 1% of full scale 22 ms
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Parameter Min  Typ Max | Min  Typ Max | Min  Typ Max | Unit
SPURIOUS-FREE DYNAMIC RANGE (IN-BAND SFDR)
foaccLk = 200 MSPS, four = 70 MHz 1x Interpolation 80 82 83 dBc
foaccLk = 200 MSPS, fout = 70 MHz 2% Interpolation 80 82 83 dBc
foaccLk = 200 MSPS, four = 70 MHz 4x Interpolation 78 80 81 dBc
foaccLk = 800 MSPS, fout = 40 MHz 8x Interpolation 85 87 90 dBc
TWO-TONE INTERMODULATION DISTORTION (IMD)
foata = 200 MSPS, four = 50 MHz 1x Interpolation 80 82 83 dBc
foata = 200 MSPS, four = 50 MHz 2x Interpolation 78 79 80 dBc
foata = 200 MSPS, four = 100 MHz 4x Interpolation 78 79 80 dBc
foata = 100 MSPS, four = 100 MHz 8x Interpolation 70 70 70 dBc
NOISE SPECTRAL DENSITY (NSD), EIGHT TONE, 500 kHz TONE
SPACING
foaccik = 200 MSPS, four = 80 MHz —-154 -157 —-158 dBm/Hz
foaccik =400 MSPS, four = 80 MHz -154 —-158 -161 dBm/Hz
foaccLk = 800 MSPS, four = 80 MHz —154 -159 -162 dBm/Hz
WCDMA ADJACENT CHANNEL LEAKAGE RATIO (ACLR),
SINGLE CARRIER
foaccLk = 491.52 MSPS, four = 100 MHz 4x Interpolation 78 80 82 dBc
foaccLk = 491.52 MSPS, four = 200 MHz 4x Interpolation 72 74 76 dBc
WCDMA SECOND ADJACENT CHANNEL LEAKAGE RATIO
(ACLR), SINGLE CARRIER
foaccLk = 491.52 MSPS, four = 100 MHz 4x Interpolation 80 82 88 dBc
foaccLk = 491.52 MSPS, four = 200 MHz 4x Interpolation 78 80 82 dBc
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Parameter Rating .

AVDD33 to AGND, DGND, CGND —-03V1to+3.6V R

DVDD33, DVDD18, CVDD18 -03Vto+21V Z o 100 B 0BGR{EA TQFP Tk, #H S F/L(EPAD)% 7 5
to AGND, DGND, CGND TR TN AT TARERSY ET, TbHD
AGND to DGND, CGND -0.3V1to+03V HEEIZEARZEA ZRIR L LTWA Z EIZEE L TLE &N,
DGND to AGND, CGND -0.3V1t0+0.3V = 5 s

CGND to AGND, DGND -03V1t0+0.3V

1120, VREF, IPTAT to AGND ~0.3V to AVDD33 + 03V Resistance | Unit Conditions

OUT1_P, OUTL_N, OUT2_P,OUT2_N, | -1.0V to AVDD33 + 0.3V Osa 19.1°C/W | EPAD soldered. No airflow.

AUXL_P, AUXL_N, AUX2_P, AUX2_N 0 12.4°C/W | EPAD soldered. No airflow.

to AGND 0c 7.1°C/W EPAD soldered. No airflow.

P1D[15] to P1D[0], P2D[15] to P2D[0] to
DGND

DATACLK, TXENABLE to DGND
REFCLK+, REFCLK—, RESET, IRQ,
PLL_LOCK, SYNC_O+, SYNC O-,
SYNC_I+, SYNC_I-to CGND
RESET, IRQ, PLL_LOCK, SYNC_O+,
SYNC_O—, SYNC_I+, SYNC _I-,
SPI_CSB, SCLK, SPI_SDIO, SPI_SDO
to DGND

Junction Temperature

Storage Temperature Range

—0.3VtoDVDD33+0.3V

-0.3VtoDVDD33+0.3V
—-0.3VtoCvDD18 + 0.3V

-0.3Vto DVDD33+0.3V

125°C
—65°C to +150°C
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% 6.AD9785 O & #AEETBA
vE s Vs Wt
1.2, 9,10 CvDD18 18V 7 1y 7 B,
3.4, 7,8, 11 CGND sy s agy,
5 REFCLK+ A vy 7 NJJ—IE,
6 REFCLK~ E=B7 vy 7 A—A,
12, 72, 77, 79, 81, AGND v al=F 2=E ~
82, 85, 88, 91, 94,
95, 97, 99
13 SYNC_I+ ZEFRY A —IE,
14 SYNC_I- ZWFEHAT—H,
15, 22, 32, 44, 54, 64 | DGND TUHN e TR,
16. 23. 33, 43, 53. 60 | DVDD18 1.8V T VX VER,
17 P1D[11] HK— b 1OF —# AF) D11 (MSB),
18 P1D[10] A— bk 107 —% AJj D10,
19 P1D[9] H—h 10F—% A7) D9,
20 P1D[8] A—hk10OF—% AJ1D8,
21 P1DI[7] A=k 1OF—% A7} DT,
24 P1D[6] R— b 107 —2% A7) D6,
25 P1D[5] R—h 10T —% A7) D5,
26 P1D[4] A— bt 1DOFT—% AJI D4,
27 P1D[3] R— b 107 —% A7) D3,

Rev. 0 — 7162 —




AD9785/AD9787/AD9788

EUES k=2 G

28 P1D[2] A=K 1DOF—% A7 D2,

29 P1D[1] A— bk 107 —% A1 DL,

30 P1D[0] A— bk 107 —% AJj DO (LSB),

31, 34t036, 56t059 NC Pefor N B,

37 DATACLK F—x - sy s,

38. 61 DVDD33 33V OT VX VER,

39 TXENABLE | %E4 x—7L,

40 P2D[11] A— bk 207 —% AJj D11 (MSB),

41 P2D[10] A— k207 —% AJj D10,

42 P2D[9] A— bk 207 —% AJjD9,

45 P2DI[8] R—r 207 —% A7 D8,

46 P2D[7] A— k207 —% AJ)D7,

47 P2D[6] A— bk 207 —% AJjD6,

48 P2D[5] R—r 207 —% AJj D5,

49 P2D[4] A— bk 207 —% AJj D4,

50 P2D[3] A— k207 —% AJ1D3,

51 P2D[2] A— k207 —% AJjD2,

52 P2D[1] A— k207 —% AJjDL,

55 P2DI[0] A— bk 207 —% AJj D0 (LSB).

62 SYNC O- ZEB R H I —A,

63 SYNC_O+ ZEM R HY 1 —1E,

65 PLL_LOCK PLLDO B v 7 R,

66 SPI_SDO SPIAR— b - F—& 7,

67 SPI_SDIO SPIAR— b - 7 —% AT,

68 SCLK SPIAR—h-rmv7,

69 SPI_CSB SPIAR—hK«Fv7 LT h-N—,

70 RESET Vey b, 72747« A,

71 IRQ F Y AHHR,

73 IPTAT HT 2 b« Er, HERITHEHERE T L, 25°C THI 10 pA, XK 20nA°PC, ZDE (37
0—7 4 VITREOFEFICLTEILERH Y £,

74 VREF U7y Ly RAEEHT,

75 1120 120pA DY 7 7 L 2 AT,

76. 78. 80. 96. 98. AVDD33 33VOT I JEH,

100

83 ouT2_P 7% DAC BItH I—IE, F¥ 2L 2,

84 OUT2_N 7% DAC BItH I—#., F ¥ v *L 2,

86 AUX2_P #fiBh DAC BItN I—IE, Fx 3L 2,

87 AUX2_N B DAC Bit I—a. Fr L 2,

89 AUX1_N il DAC Bt I—&. Fr o x1 1,

90 AUX1_P #fiBh DAC BItiN I—IE, Fx v 1,

92 OUT1_N 728) DAC IR 1—A, Fr o1,

93 OuT1 P 728 DAC it /1—IE, Fv 3L 1,

B R EPAD t—h->r s, THuS - 2% (AGND)ITHEE,
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=9.
Register Bit
Address Name Range | MSB MSB -1 MSB-2 | MSB-3 | MSB-4 MSB-5 | MSB-6 LSB Default
0x00 Comm. [7:0] SPI_SDIO LSB first Software Power- Auto 110 Automatic | Open 0x02
(COMM) bidirectional reset down power- transfer 110
Register (active high, mode down (self- transfer
3-wire) enable reset) enable
0x01 Digital [7:0] Interpolation Factor [1:0] Data Single- Real 1Q select | Q first Modulator | 0x00
Control format port mode invert gain
Register mode control
[15:8] Reserved Clear phase PN code Sync Pulse Spectral Inverse DATACL | 0x31
accumulator sync mode sync inversion | sincenable | K
enable select enable output
enable
0x02 Data Sync | [7:0] Data Timing LVDS data DATACL | DATAC Data Set low Data sync Reserved 0x00
Control Margin [0] clock enable K LK timing polarity
Register invert delay mode
enable
[15:8] | DATACLK Delay [4:0] Data Timing Margin [3:1] 0x00
0x03 Multichip [7:0] Clock State [3:0] Sync Timing Margin [3:0] 0x00
Sync [15:8] | SYNC _O Delay [4:0] Sethigh | SYNC_O | Sync 0x00
Control polarity loopback
Register enable
[23:16 | SYNC_I Delay [4:0] Sync Set low DATACL | 0x00
1 error K input
check
mode
[31:24 | Correlate Threshold [4:0] SYNC _I | SYNC_O | Setlow 0x80
1 enable enable
0x04 PLL [7:0] PLL Band Select [5:0] PLL VCO Drive [1:0] OxCF
Control [15:8] | PLL enable PLL VCO Divisor [1:0] PLL Loop Divisor PLL Bias [2:0] 0x37
Register [1:0]
[23:16 | VCO Control Voltage [2:0] PLL Loop Bandwidth [4:0] 0x38
1
0x05 I DAC [7:0] | DAC Gain Adjustment [7:0] 0xF9
Control [15:8] | IDACsleep | I DAC Reserved | DAC Gain Adjustment | 0x01
Register power-down [9:8]
0x06 Auxiliary [7:0] Auxiliary DAC 1 Data [7:0] 0x00
DAC1 [15:8] | Auxiliary Auxiliary Auxiliary | Reserved Auxiliary DAC 1 Data 0x00
Control DAC 1sign | DAC1 DAC 1 [9:8]
Register current power-
direction down
0x07 QDAC [7:0] Q DAC Gain Adjustment [7:0] OxF9
Control [15:8] | QDACsleep | Q DAC Reserved Q DAC Gain Adjustment | 0x01
Register power-down [9:8]
0x08 Auxiliary [7:0] Auxiliary DAC 2 Data [7:0] 0x00
DAC 2 [15:8] | Auxiliary Auxiliary Auxiliary | Reserved Auxiliary DAC 2 Data 0X00
Control DAC 2sign | DAC?2 DAC 2 [9:8]
Register current power-
direction down
0x09 Interrupt [7:0] Data timing Sync timing Data Sync PLL lock | Reserved | Data port Sync port 0x00
Control error IRQ error IRQ timing timing indicator IRQ enable | IRQ
Reqgister error type | error type enable
[15:8] | Reserved Clear Sync Sync lock | Reserved 0x00
lock lock status
indicator | lost
(self- status
reset)
O0x0A Frequency | [31:0] Frequency Tuning Word [31:0] 0x00
Tuning
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Register Bit
Address Name Range | MSB MSB -1 MSB -2 MSB-3 | MSB—4 MSB-5 | MSB-6 LSB Default
Word
Register
0x0B Phase [15:0] NCO Phase Offset Word [15:0] 0x00
Control [23:16 | Phase Correction Word [7:0] 0x00
Register ]
[31:24 | Reserved Phase Correction Word 0x00
1 [9:8]
0x0C Amplitude | [7:0] | DAC Amplitude Scale Factor [7:0] 0x80
Scale [15:8] | Q DAC Amplitude Scale Factor [6:0] I DAC 0x00
Factor Amplitude
Register Scale
Factor [8]
[23:16 | Reserved Q DAC Amplitude Scale | 0x01
] Factor [8:7]
0x0D Output [15:0] | | DAC Offset [15:0] 0x00
Offset [31:16 | Q DAC Offset [15:0] 0x00
Register ]
OxOE! Version [7:0] Version ID
Register [15:8] | Reserved
0x1D RAM [31:0] | RAM
Ox1E Test [31:0] | Test
Register

17 RL R 0x0E &7 RLZ 0x1D DO T N L RAZERITERBICA—T 12 LTHY 7,

SPI LY X2 DEREA

WECOMM)L YA X Z, 7 RLAOX00I2HD 131 FTHER S CTnE T,

% 10.58{E(COMM)L ¥ X 4

Address Bit Name Description
0x00 [7] SPI_SDIO 0: Default. Use the SPI_SDIO pin for input data only, 4-wire serial mode.
bidirectional 1: Use SPI_SDIO as a read/write pin, 3-wire serial mode.
[6] LSB first 0: Default. MSB first format is active.
1: Serial interface accepts serial data in LSB first format.
[5] Software reset 0: Default. Bit is in the inactive state.
1: In the AD9785/AD9787/AD9788, all programmable bits return to their power-up state except for the
COMM register bits, which are unaffected by the software reset. The software reset remains in effect until
this bit is set to O (inactive state).
[4] Power-down mode 0: Default. The full chip power-down is not active.
1: The AD9785/AD9787/AD9788 enter a power-down mode in which all functions are powered down. This
power-down puts the part into its lowest possible power dissipation state. The part remains in this low
power state until the user sets this bit to a Logic 0. The analog circuitry requires 250 ms to become
operational.
[3] Auto power-down 0: Default. Inactive state, automatic power-down feature is not enabled.

enable 1: The device automatically switches into its low power mode whenever TXENABLE is deasserted for a

sufficiently long period of time.
[2] 1/0 transfer 0: Default. Inactive state.

(self-reset) 1: The contents of the frequency tuning word memory buffer, phase control memory buffer, amplitude scale
factor memory buffer, and the output offset memory buffer are moved to a memory location that affects
operation of the device. The one-word memory buffer is employed to simultaneously update the NCO
frequency, phase, amplitude, and offset control. Note that this bit automatically clears itself after the 1/0
transfer occurs. For this reason, unless the reference clock is stopped, it is difficult to read back a Logic 1 on
this bit.

[1] Automatic 1/0 0: Automatic 1/0 transfer disabled. The 1/O transfer bit (Bit 2) must be set to update the device in the event
transfer enable that changes have been made to Register 0xOA, Register 0X0B, Register 0x0C, or Register 0x0D. This
allows the user to change important operating modes of the device all at once, rather than one at a time with
individual SPI writes.
1: Default. Automatic I/0O transfer enabled. The device updates its operation immediately when SPI writes
are completed to Register 0x0A, Register 0xX0B, Register 0XOC, or Register 0x0D.
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Address Bit Name Description
0x01 [15] Reserved Reserved for future use.
[14] Clear phase 0: Default. The feature that clears the NCO phase accumulator is inactive. The phase accumulator operates as
accumulator normal.
1: The NCO phase accumulator is held in the reset state until this bit is cleared.
[13] PN code sync 0: PN code synchronization mode is disabled.
enable 1: PN code synchronization mode is enabled. See the Device Synchronization section for details.
[12] Sync mode select 0: Selects pulse mode synchronization.
1: Selects PN code synchronization. See the Device Synchronization section for details.

[11] Pulse sync enable 0: Pulse mode synchronization is disabled.

1: Pulse mode synchronization is enabled. See the Device Synchronization section for details.

[10] Spectral inversion 0: The modulator outputs high-side image.

1: The modulator outputs low-side image. The image is spectrally inverted compared to the input data.

[9] Inverse sinc enable 0: Default. The inverse sinc filter is bypassed.

1: The inverse sinc filter is enabled and operational.
[8] DATACLK 0: Data clock pin is disabled.
output enable 1: Default. The output data clock pin is active (configured as an output).
[7:6] Interpolation Factor Specifies the filter interpolation rate where:
[1:0] 00: 1x interpolation
01: 2x interpolation
10: 4x interpolation
11: 8x interpolation
[5] Data format 0: Default. The incoming data is expected to be twos complement.
1: The incoming data is expected to be offset binary.

[4] Single-port mode 0: Default. When the single-port bit is cleared, 1/Q data is sampled simultaneously on the P1D and P2D input
ports. Specifically, | data is registered from the P1D[15:0] pins and Q data is registered from the P2D[15:0]
pins.

1: When the single-port bit is set, I/Q data is sampled in a serial word fashion on the P1D input port. In this
mode, the I/Q data is sampled into the part at twice the I/Q sample rate.

[3] Real mode 0: Default. Logic 0 is the inactive state for this bit.

1: When the real mode bit is set, the Q path logic after modulation and phase compensation is disabled.

[2] 1Q select invert 0: Default. When the 1Q Select Invert bit is cleared, a Logic 1 on the TXENABLE pin indicates | data, and a
Logic 0 on the TXENABLE pin indicates Q data, if the user is employing a continuous timing style on the
TXENABLE pin.

1: When the 1Q Select Invert bit is set, a Logic 1 on the TXENABLE pin indicates Q data, and a Logic 0 on
the TXENABLE pin indicates | data, if the user is employing a continuous timing style on the TXENABLE
pin.

[1] Q first (data pairing) | 0: Default. When the Q first bit is cleared, the 1/Q data pairing is nominal, that is, the | data precedes the Q
data in the assembly of the I/Q data pair. As such, data input to the device as 10, Q0, 11, Q1. .. In, Qn is
paired as follows: (10/Q0), (I11/Q1) ... (In/Qn).
1: When the Q first bit is set, the 1/Q data pairing is altered such that the | data is paired with the previous Q
data. As such, data input to the device as 10, QO, 11, Q1, 12, Q2, 13, Q3 . . . In, Qn is paired as follows:
(11/Q0), (12/Q1), (13/Q2) ... (In + 1/Qn).

[0] Modulator gain 0: Default. No gain scaling is applied to the NCO input to the internal digital modulator.

control

1: Gain scaling of 0.5 is applied to the NCO input to the modulator. This can eliminate saturation of the
modulator output for some combinations of data inputs and NCO signals.
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Address Bit Name Description

0x02 [15:11] DATACLK Delay [4:0] Controls the amount of delay applied to the output data clock signal. The minimum delay corresponds to
the 00000 state, and the maximum delay corresponds to the 11111 state. The minimum delay is 0.7 ns
and the maximum delay is 6.5 ns. The incremental delay is 190 ps and corresponds to an incremental
change in the data clock delay bits.

[10:7] Data Timing Margin [3:0] The data timing margin bits control the amount of delay applied to the data and clock signals used for
checking setup and hold times, respectively, on the input data ports, with respect to the internal data
assembler clock. The minimum delay corresponds to the 0000 state, and the maximum delay
corresponds to the 1111 state. The delays are 190 ps.

[6] LVDS data clock enable 0: Default. When the LVDS data clock enable bit is cleared, the SYNC_O+ and SYNC_O- LVDS pad
cells are driven by the multichip synchronization logic.

1: When the LVDS data clock enable bit is set, the SYNC_O+ and SYNC_O- LVDS pad cells are
driven by the signal that drives the CMOS DATACLK output pad.

[5] DATACLK invert 0: Default. When the data clock invert bit is cleared, the DATACLK signal is in phase with the clock
that samples the data into the part.

1: When the DATACLK invert bit is set, the DATACLK signal is inverted from the clock that samples
the data into the part.

[4] DATACLK delay enable 0: Default. When the DATACLK delay enable bit is cleared, the data port input synchronization
function is effectively inactive and the delay is bypassed.

1: When the DATACLK delay enable bit is set, the data port input synchronization function is active
and controlled by the data delay mode bits. The data output clock is routed through the delay cell.

[3] Data timing mode Determines the timing optimization mode. See the Optimizing the Data Input Timing section for details.
0: Manual timing optimization mode
1: Automatic timing optimization mode

[2] Set low This bit should always be set low.

[1] Data sync polarity 0: Default. The digital input data sampling edge is aligned with the falling edge of DCI.

1: The digital input data sampling edge is aligned with the rising edge of DCI.
Used only in slave mode (see the MSCR register, Address 0x03, Bit 16).
[0] Reserved Reserved for future use.
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< FF v TR L DA Z(MSCR)IE, 7 RLZ2 0X03128H % 4 3 b THEER S TVWET,
R 1.VILFF v TEHL P X2 (MSCR)

Address Bit Name Description

0x03 [31:27] Correlate Threshold [4:0] | Sets the threshold for determining if the received synchronization data can be demodulated accurately. A
smaller threshold value makes the demodulator more noise immune; however, the system becomes more
susceptible to false locks (or demodulation errors).

[26] SYNC_I enable 0: Default. The synchronization receive logic is disabled.
1: The synchronization receive logic is enabled.

[25] SYNC_O enable 0: Default. The output synchronization pulse generation logic is disabled.
1: The output synchronization pulse generation logic is enabled.

[24] Set low This bit should always be set low.

[23:19] | SYNC_I Delay [4:0] These bits are the input synchronization pulse delay word. These bits are don’t care if the synchronization
driver enable bit is cleared.

[18] Sync error check mode Specifies the synchronization pulse error check mode.

0: Manual error check
1: Automatic continuous error check

[17] Set low This bit should always be set low.

[16] DATACLK input 0: Default. Slave mode is disabled.

1: Slave mode is enabled. Pin 37 functions as an input for the DATACLK signal, called DCI (DATACLK
input) in this mode. Depending on the state of Bit 1 in the DSCR register (Address 0x02), the sampling
edge (where the data is latched into the AD9785/AD9787/AD9788) can be programmed to be aligned with
either the rising or falling edge of DCI. This mode can only be used with 4x or 8x interpolation.

[15:11] | SYNC_O Delay [4:0] These bits are the output synchronization pulse delay word. These bits control the DAC sample rate clock to
output the delay time of the synchronization pulse. These bits are
don’t care if the synchronization driver enable bit is cleared.

[10] Set high This bit should always be set high.
[9] SYNC_O polarity 0: Default. SYNC_O changes state on the rising edge of DACCLK.
1: SYNC_O is generated on the falling edge of DACCLK.
[8] Sync loopback enable 0: Default. The AD9785/AD9787/AD9788 are not operating in internal loopback mode.

1: If the SYNC_O enable and Sync loopback enable bits are set, the AD9785/AD9787/AD9788 are
operating in a mode in which the internal synchronization pulse of the device is used at the multichip
receiver logic and the SYNC I+ and SYNC_I- input pins are ignored. For proper operation of the loopback
synchronization mode, the synchronization driver enable and sync enable bits must be set.

[7:4] Clock State [3:0] This value determines the state of the internal clock generation state machine upon synchronization.
[3:0] Sync Timing Margin These bits are the synchronization window delay word. These bits are don’t care if the synchronization
[3:0] driver enable bit is cleared.
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PLL =¥ h @ —/L(PLLCTL)L YA &%, 7 KL X 0X04 125D 3 34 P THRINTHET, Zhbobey NI, TV4 0 -ayy 70
FNCHEERRINE T, A2 - TUXN - Try 7 NTT O EREITRE T,

% 14PLLO Y FO—L(PLLCTL)L ¥ R 4

Address Bit Name Description
0x04 [23:21] VCO Control Voltage 000 to 111, proportional to voltage at VCO, control voltage input (readback only). A value of 011
[2:0] indicates that the VCO control voltage is centered.
[20:16] PLL Loop Bandwidth These bits control the bandwidth of the PLL filter. Increasing the value lowers the loop bandwidth. Set to
[4:0] 01111 for optimal performance.

[15] PLL enable 0: Default. With PLL off, the DAC sample clock is sourced directly by the REFCLK input.
1: With PLL on, the DAC clock is synthesized internally from the REFCLK input via the PLL clock
multiplier. See the Clock Multiplication section for details.

[14:13] PLL VCO Divisor [1:0] Sets the value of the VCO output divider, which determines the ratio of the VCO output frequency to the
DAC sample clock frequency, fvco/foaccik-
00: fvco/foacek = 1
01: fvco/foacck = 2
10: fycoffoaccik = 4
11: fycolfoaccik = 8

[12:11] PLL Loop Divisor [1:0] Sets the value of the DACCLK divider, which determines the ratio of the DAC sample clock frequency to
the REFCLK frequency, foaccik/frercik-
00: foaccLw/frercLk = 2
01: foacex/frerck = 4
10: foaccLk/frercik = 8
11: foaceLk/frercik = 16

[10:8] PLL Bias [2:0] These bits control the VCO bias current. Set to 011 for optimal performance.

[7:2] PLL Band Select [5:0] These bits set the operating frequency of the VCO. For further details, refer to Table 35.

[1:0] PLL VCO Drive [1:0] These bits control the signal strength of the VCO output. Set to 11 for optimal performance.

IDACa> ha—)L« LYAHZIE, T RLAOXSIZHD 2314 hTHERESNTHET, ZRH6OE Y ME, TYXL - vBY vy 7 OB
EERERSNET, A2« FTOHL - Ty 7 NTT VX AEREIIRE T,

K 15IDACOY hO—IL - LT RA

Address Bit Name Description
0x05 [15] | DAC sleep 0: Default. If the | DAC sleep bit is cleared, the | DAC is active.
1: If the | DAC sleep bit is set, the | DAC is inactive and enters a low power state.
[14] | DAC power-down 0: Default. If the | DAC power-down bit is cleared, the | DAC is active.
1: If the | DAC power-down bit is set, the | DAC is inactive and enters a low power state.
[13:10] Reserved Reserved for future use.
[9:0] | DAC gain adjustment These bits are the | DAC gain adjustment bits.
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fiBh DAC1 2y hu—)L« LYZRHZF, T RLAOX06 126D 23 FTHERENTOHWET, ZhH6D0Ey MM, TVXLV-aY v 70
FOICEBERRSNET, ALY - FOFNL - Tuy 7 NTF VX EREIIRE T,

K16 DACLOY bO—JL - LY XA

Address Bit Name Description
0x06 [15] Auxiliary DAC 1 sign 0: Default. If the Auxiliary DAC 1 sign bit is cleared, the Aux DAC 1 sign is positive.
Pin 90 is the active pin.
1: If the Auxiliary DAC 1 sign bit is set, the Aux DAC 1 sign is negative. Pin 89 is the
active pin.
[14] Auxiliary DAC 1 0: Default. If the Auxiliary DAC 1 current direction bit is cleared, the Aux DAC 1 sources current.
current direction 1: If the Auxiliary DAC 1 current direction bit is set, the Aux DAC 1 sinks current.
[13] Auxiliary DAC 1 0: Default. If the Auxiliary DAC 1 power-down bit is cleared, the Aux DAC 1 is active.
power-down 1: If the Auxiliary DAC 1 power-down bit is set, the Aux DAC 1 is inactive and enters a low power
state.
[12:10] Reserved Reserved for future use.
[9:0] Auxiliary DAC 1 data These bits are the Auxiliary DAC 1 gain adjustment bits.

QDAC = ba—)L« LYRAZE, 7 RLA X7 IZHD 2 /31 P THERINTHWET, IRLHOE Y ME, 7Y% - vy y 7 ORI
WCHBERBRENE T, A2 - TOHN - Ty 7 NTT VX VERITRETT,

X17.QDACOY rA—IL - LV RA

Address Bit Name Description
0x07 [15] Q DAC sleep 0: Default. If the Q DAC sleep bit is cleared, the Q DAC is active.
1: If the Q DAC sleep bit is set, the Q DAC is inactive and enters a low power state.
[14] Q DAC power-down 0: Default. If the Q DAC power-down bit is cleared, the Q DAC is active.
1: If the Q DAC power-down bit is set, the Q DAC is inactive and enters a low power state.
[13:10] Reserved Reserved for future use.
[9:0] Q DAC gain adjustment These bits are the Q DAC gain adjustment bits.

i DAC2 2> hba—b - LY RAZE, 7 RLUAOX08IZHD 231 hTHERESNTWHWET, ZROHOE Y ME, T4 -8V Y70
FROICEERBEINE T, A2 - FOXL - Ty 2 NTF VX VEREIIRETT,

XK 18HMEDAC2ay hA—IL - LY R4

Address Bit Name Description
0x08 [15] Auxiliary DAC 2 sign 0: Default. If the Auxiliary DAC 2 sign bit is cleared, the Aux DAC 2 sign is positive.
Pin 86 is the active pin.
1: If the Auxiliary DAC 2 sign bit is set, the Aux DAC 2 sign is negative. Pin 87 is the active pin.
[14] Auxiliary DAC 2 0: Default. If the Auxiliary DAC 2 current direction bit is cleared, the Aux DAC 2 sources current.
current direction 1: If the Auxiliary DAC 2 current direction bit is set, the Aux DAC 2 sinks current.
[13] Auxiliary DAC 2 0: Default. If the Auxiliary DAC 2 power-down bit is cleared, the Aux DAC 2 is active.
power-down 1: If the Auxiliary DAC 2 power-down bit is set, the Aux DAC 2 is inactive and enters
a low power state.
[12:10] Reserved Reserved for future use.
[9:0] Auxiliary DAC 2 data These bits are the Auxiliary DAC 2 gain adjustment bits.
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FYIAB AL Fr—/L LYAKZE, T RLRA X9 ICHD 25 FTHESNTOES, By MIL110]E By M73IEZ#HA N LEAE v
FCHY, FIVIALTER(RQ L DT I T 47 « B =)aeRETHANRY NOBEOAT—FAEHKRLET, TNHLOE Y M, TV
vy 7 pbifilflE, YTV s A MRATOAGAHMENE T, By FMLOIIE IRQ v A7 (TRbLA X—T7 My N Th
V., =P —nbHAEXHETT,

RI19FYAHIY bA—IL - LY RA

Address Bit Name Description
0x09 [15:13] Reserved Reserved for future use.

[12] Clear lock indicator Writing a 1 to this bit clears the sync lock lost status bit. This bit does not automatically reset itself to
0 when the reset is complete.

[11] Sync lock lost status When high, this bit indicates that the device has lost synchronization. This bit is latched and does not
reset automatically after the device regains synchronization. To reset this bit to 0, a 1 must be written
to the clear lock indicator bit.

[10] Sync lock status When this bit is low, the device is not synchronized. When this bit is high, the device is synchronized.

[9:8] Reserved Reserved for future use.

[7] Data timing error IRQ 0: Default. No setup or hold time error has been detected via the input data port setup/hold error
checking logic.

1: A setup or hold time error has been detected via the input data port setup/hold error checking logic.

[6] Sync timing error IRQ 0: Default. No setup or hold time error has been detected via the multichip synchronization receive
pulse setup/hold error checking logic.

1: A setup or hold time error has been detected via the multichip synchronization receive pulse
setup/hold error checking logic.

[5] Data timing error type 0: Default. A hold error has been detected via the input data port setup/hold error checking logic. This
bit is valid only if the data timing error IRQ bit (Bit 7) is set.

1: A setup error has been detected via the input data port setup/hold error checking logic. This bit is
valid only if the data timing error IRQ bit (Bit 7) bit is set.

[4] Sync timing error type 0: Default. A hold error has been detected via the multichip synchronization receive pulse setup/hold
error checking logic. This bit is valid only if the sync timing error IRQ bit (Bit 6) is set.

1: A setup error has been detected via the multichip synchronization receive pulse setup/hold error
checking logic. This bit is valid only if the sync timing error IRQ bit
(Bit 6) is set.
[3] PLL lock indicator 0: Default. The PLL clock multiplier is not locked to the input reference clock.
1: The PLL clock multiplier is locked to the input reference clock.

[2] Reserved Reserved for future use.

[1] Data port IRQ enable 0: Default. The data IRQ bit (and the IRQ pin) are not enabled (masked) for any errors that may be
detected via the input data port setup/hold error checking logic.

1: The data IRQ bit (and the IRQ pin) are enabled and go active if a setup or hold error is detected via
the input data port setup/hold error checking logic.

[0] Sync port IRQ enable 0: Default. The sync IRQ bit (and the IRQ pin) are not enabled (masked) for any errors that may be

detected via the multichip synchronization receive pulse setup/hold error checking logic.

1: The sync IRQ bit (and the IRQ pin) are enabled and go active if a setup or hold error
is detected via the multichip synchronization receive pulse setup/hold error checking logic.
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B F 2 —=27 « U= FFTW)L PR HZ X, 7 RLAOXOAIZH D 434 b THER SN TV ET,
K20.BRHF1—=vF - T—RFTW)L LR %

Address Bit Name Description
0x0A [31:0] Frequency Tuning These bits make up the frequency tuning word applied to the NCO phase accumulator.
Word [31:0] See the Numerically Controlled Oscillator section for details.

Mz hE—)L « LY ZAZ(PCR)IZ. 7 RLZOXOBIZH D 434 R THERL S LTV ET,
X213 bO—JL - LY R4 (PCR)

Address Bit Name Description
0x0B [31:26] Reserved Reserved for future use.
[25:16] Phase Correction These bits are the 10-bit phase correction word.
Word [9:0]
[15:0] NCO Phase Offset These bits are the 16-bit NCO phase offset word. See the Numerically Controlled Oscillator section for
Word [15:0] details.

WA —« 77 7 ZASF) LY ZZE, 7 FLAOXOCIZH D 331 F THR SN TWET,
KR22IRBAT—IL - T7 7 Z(ASF)LS R4

Address Bit Name Description
0x0C [23:18] Reserved Reserved for future use.
[17:9] Q DAC Amplitude These bits are the 9-bit Q DAC amplitude scale factor. The bit weighting is MSB = 2,
Scale Factor [8:0] LSB = 277, which yields a multiplier range of 0 to 3.9921875.
[8:0] | DAC Amplitude These bits are the 9-bit | DAC amplitude scale factor. The bit weighting is MSB = 2¢,
Scale Factor [8:0] LSB =277, which yields a multiplier range of 0 to 3.9921875.

WA+ 7%y MNOOF)L Y A&, 7 RLAOXODIZH D 454 F THERENTWET,
xR 23.HHATEY FOOF)L Y R4

Address Bit Name Description
0x0D [31:16] Q DAC Offset [15:0] | These bits are the 16-bit Q DAC offset factor. The LSB bit weight is 2°.
[15:0] | DAC Offset [15:0] These bits are the 16-bit | DAC offset factor. The LSB bit weight is 2°.

N=Tg v« LYAFZ(VRIE, 7 FLAOXEIZHD 234 b TR SH, 3t LEATY,
EK24N—2 3 - LYZAH(VR)

Address Bit Name Description
0x0E [15:8] Reserved Reserved for future use.
[7:0] Version 1D These bits read back the current version of the product.
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—BEZELET, YU Rk E— NI R
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TXENABLE AN &Moo T, TUHI « T—HRAENRT =4 7
VEEET,

TaT e R—hF e EFT—=FTIE, T—FFIANIT—H - L—F|
TEINOILERNHY ET, TN R—hK - E— FTIL,
— X135 DAC DANT —F « L— O 2 {5 THEI N HLED
BV FET, T X ATNIHEK 300 MSPS ETHIETE 5720

YU e =1« B— FTiE DAC H72 9 F K 150 MHz DA
NT—4 « L= FTEMET L2 LN TEET,

FTaT e RB—hT—RELUIN K= - E—FTI
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TaT T TN TR T LA, TOMDT—H - I —R
MHT—E NI ENDE L EDEEL A L_—R L LTS
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FIRAPID[EO) TRIEENET, I T—F - T LE QF—
Koo TS X — 1 —T S, DATACLK DL H ERD
Ty VTT v FENET, FT—XIZI1E TXENABLE AJE 5(¥
VRN TN DD, ThEfio CERET — X 254415
DAC ~##f: LE7, TXENABLE 25871 » L~ULDEAITIT,
S d 55 —4% U— R | DAC ~, TXENABLE 7311 — « L~L
DAL, ®IET DT —41F Q DAC ~, TNZENELNET,
A B — ) T e ET— R TCOFIH)L e f B —T 2 —ADHA
U T EKABIZTRLET,

Q77 —AF: Ey MVYAKZOX0L, By )L, ANT—X
XOMEFEZHELEST, Q77 —A b+ By hET 74V RO
0IZRET DL, DAC ~EHND 1IQ xtiL, TXENABLE D&

—  LoUL & ZUTHES TXENABLE DA+ LU T iad
520DANT—HU—RIZRY £T,

Q77—Ab-Ey & LIZRETDHL, DAC ~EHND IQ
%HiE. TXENABLE DA+ LoUb & ZHUZHE S TXENABLE @
= LoYUIKRNET D 2 DOAST—X T — RIiZR £7,
Q Ty—A L&y ULEHE. | T —4 1% TXENABLE /A -
— PRIz, Q F—# % TXENABLE n— - U— F|iZ, ZhEh
ms Lf:iif\ KIONEFOHNED Z LITHEE LT EE N,

TaF7N-R—bk-E—F

T 2T R— k- F—RTIE, & DACOT—XIiX, ThZh
DAFJNA(PID[15:0] £ 7-1% P2D[15:0) CZEENET. | & Q
F— 2 | ZFBIZEE L, DATACLK IZRIE LTV N~ 7
Vo7« vy Z(SMP_CLKYDN.H B =y P TH U7 L&
¥,

DATACLK ZR# LT DH5ADhT—4

AT — & B DATACLK H 71 % F % L 3 2 8 &1%,

AD9785/AD9787/ AD9788 ~DA L H—T = — ANk b T
12720 9, DATACLK 1k, A7 —2 DT v FIfio W
7oy ZIhtie y 7 SR TWET(E LA 7'y MIdH Y
*4), LR ->T. DATACLK 2t LTANT—Z Dty T
v ER—NVEK XA LRI ENDE, AV H—T =2— AT
—HIIELL Ty TFEINET,

#2512, THAA AOEEEREFHMECOANT 4Dy N T
v ER—IVER XA LR E R LET, T, £ 25T, T—
AEMTA L RUDOVW)ERLET, T—XEHTA 2 RUid,
AR =T xz—ADkEy T v LR =LK A LDOMERE
WL, Yo7V IRELLITONDTDIZT A A~AS &
NDVEDH DT — X O/ NEEIRF T,
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4485V TN K= bV E—Y—T)E—F - TV

DATACLK \ / \
LtSDATACLK ’LIHDATACLK o‘

INPUT
DATA

47.DATACLK DR A 22

07098-112

DATACLK /\_4/\_/\ /MM
P1D[15:0]:> PAD(1) PAD () Y P10 &) Y P1DE) PAD(8)

TXENABLE ¥\ 7N VAN VAN Ve
sMPCLK /v NS

P1D_SMP[15:0] M Pino) X P1DR) W P10a) ¥ P10w) S P1Des) W P1D(6s) X P10E) X P1D®)

IQSEL_SMP b4 N 4 N / \ / N
| DAC[15:0] )4 )k P10 (1) )4 P1D3) ) 4 P1D(5)
QFIRST =0 !
Q DAC[15:0] )4 X P10 2) )4 P1D() )4 PAD(6)
| DAC[15:0] )4 )k PAD (1) )4 P1D(3) ) 4 PAD(5) =]
QFIRST =1 | o
Q DAC[15:0] X X G T TR ST g

N
Ny

LA VA—TI1—ADBAZIVY

R25.T—4 - 24 I VTR ESM

Timing Parameter Temperature Min ts (ns) Min ty (ns) Min DVW (ns)
Data with respect to REFCLK —40°C -0.25 1.7 1.45
+25°C —0.45 2.1 1.65
+85°C —0.6 2.4 1.8
—40°C to +85°C -0.25 24 2.15
Data with respect to DATACLK —40°C 3.7 -15 2.2
+25°C 4.2 -1.8 24
+85°C 4.6 -2.0 2.6
—40°C to +85°C 4.6 -15 3.1
SYNC_I with respect to REFCLK —40°C 0.45 -0.1 0.35
+25°C 0.3 0.1 0.4
+85°C 0.2 0.25 0.45
—40°C to +85°C 0.45 0.25 0.7
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DATACLK FEE#DEE

DATACLK {E%&1%. W DAC %> 71« 7 a7 DACCLK 7>
DIEAE SN ET, DATACLK ) DJE ML, HWE DK EICZ L
D RESALET, DACCLK JE % & DATACLK & H & Dt
RAMRIE.

f _ foaccix
DATACLK —
IFxP

ZIZT, BHEIIE 26 0EE LD FT
% 26.DACCLK 3t DATACLK M4 &k

Address
Variable Value Register Bits
IF Interpolation factor 0x01 [7:6]
P 0.5 (if single port is enabled) 0x01 [4]
1 (if dual port is selected)

REFCLK #&# LT H5ANT—4

VAT AT X o Tk, DATACLK DX v 12 REFCLK A7)
EANNT =B OEA I TRAEL L I NMERIR AN
H Y F9, DACCLK JEHEENT — % AEAEEIC—T 256
(PLL 24 RZ L, A4 v Z—RL—3 a3 2 REROEA).
# 25127~ TData with respect to REFCLK] DX A 22« %5
A —Z WNEBEH ] TE £9, DACCLK AT — & A1k
BEOREWVWHE, DEBEHE > TNHT—% - 7Y
7«7 uy 7 (DCLK SMP)Z AL ET, ZONERICIEY
REFCLK & DCLK_SMP & ORI OARFEEMENFAET D7
O, P TV CTRERBREIC R ET, T—H A U —
T2—ADEy b T v T ER—IVE - XA LE—TBIZTDHED
WX, ZONHHOREEEZBRET HILENRH Y 7,

NABD R EM & 72 < 572012, SYNC I A/ (13 &
v 14) &l CTF — & Z#HFED DCLK_SMP NVARIZFEIE S H 5
VERHVET, TNEEMTIEAT v T ET A ZAD[EH
D¥ 7 a Rk LET, SYNC I, DACCLK, REFCLK., A
TR L DMDOIA I T EMRE K 49~ BLITR L ET,

SYNC._I

tH_sync

>
< ts_sync

REFCLK

-

~thREFCLK
tSREFCLK [=-

INPUT
DATA

07098-113

49.REFCLK 2x

SYNC_I

/
I

tH_sync

weax \_ /[ S\

REFCLK \

\

"ISREFCLK—» tHREFCLK»(

INPUT
DATA

07098-114

X

50.REFCLK 4x
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SYNC_I

DACCLK

REFCLK \

/t— ti_syne

< 1ts_sync

/

LSREFCLK—»

"tHREFCLKJ

INPUT
DATA

X

07098-111

51.REFCLK 8x

T—RANZA T DOmEL
AD9785/AD9787/AD9788 1%, DATACLK /), DCLK_SMP, A
NF =B %Y TINTHRNE s 0y 7 L OBOBRERES S
ZEiCkY, ANT—EDE AT BT DR E N
LTWET, ZOE#EkIZ, SPl LY R ZOFHLH LEHEE =
TIABENMEDO = R XV ITbIVET, ¥4 I 7 Ok
B2 = —IC LB WERFEIC L 0TI 2, HDVTH A
VT =V VR RBICHERI T A X OIT AN, AERET D
b TEET,

K522, Yo TN HAIVT - 27— BRHLTT—F A
VE—T =R BAI T RREGTHRIKE R LET,
DCLK_SMP 51, AT —2% T vF 5L &> NE
a7 CF, REICIE, ANT—ZOF/ YT T)E
HMOFRICZDEZOSEHLERY Ty PE - T B XL
F9. ZHITBIERH tb 2T A Z LI X W iThh, Zhic
X0 DATACLK %A XV 7R Eb%57=%, DCLK_SMP %
LT DANT —F OBIEFENEDLY £,

TIMING
<| ‘_ ERROR
b Q IRQ

DATA
TIMING MARGIN[3:0]

CLK TIMING | TIMING
ERROR | ERROR

Aty
j DETECTION| TYPE
D Q
DATACLK DELAY[4:0]
DCLK_SMP At DATACLK

L]
®52.84 307 T5—0ORKH & HKELEE

PD1[0]

07098-061

T —RHEKIL, b e F=F (=P T AR - T —
HEFREN)ETNA A« T—FZRATEBIZH TV LT
—HD 2O0T—4% &y "EERLET, —FHDOEY OV
VTN T =RE, BEOT =X TV T R D
A7 v FLET, Oy hoY TN - F—2i%, EEE
DT —=Z BTV T A FOBTT v FLES, v—
DV TAR T REROT =X BT 250, T
VU IRESE RSN T =R LAl hEd, EBEOT
—H =T e TR T AR R LARVEAICIE, =T
—H Y LR EnET,

FeB AT =D VB0 ER(LYAF 002, B b
[LOTYE, ~—TY v + TAF « T—ERT v FINDIEEDOT
— X YTV T R AV NORIBORMEZEELET,
Thbb, ZOT—H « XA I 7 « ~—T U301, T
— X HAIT - 2T —IRQBFAE LRV (T 7 LIREE) L 9
T D720, f X —Tx2—ATHHELEEINDID®EY N T v
EHR—NVR =V VOREIEFRELET, LEEB-T, &
S RT T EHR— IR e =V NT—H A AT e —
VURBMEE FRISZZ LWL, T—F - XA I F - =7 —IRQ
DEALET, ZhE, BT LTS AT v T ENET—
ENELL NI LEFRTHLOTIELY /A,

T T —RAERT, T4 XA I T« =T —IRQ DFRIE DM
o, T—H - BAIV T 2T — AT - By MNLVRK
0x09, Ev N SYBRREINET, ZOT—F - XA I/ - =
T— By "R — - LNULDERIZIFFA—LV R T —%,
A4 LLOBAICIEEY Ty T 2T —% TREIRL
F9, WB3IZ, T—H e AU H—Tx2—RET—H - XA IV
T e xTG— e BT« B NDRAT—EZADEA IV THERL
F7

DATA / \ /
TIMING ERROR = 0
DATA L/ \
TIMING ERROR = 1,
DATA TIMING ERROR TYPE = 1
DATA / /
DATA TIMING ERROR = 1,
Aty | Aty DATA TIMING ERROR TYPE = 0
DELAYED ACTUAL DELAYED g
DATA SAMPLING CLOCK g
SAMPLING INSTANT SAMPLING 5

M53.)x—Cv - TAL - T—E2DEAIVTH

BE2M SV /RBIEE—F

BBV Y A I VhabE— REA 2—T AT 5 L (LY RAHZ 0x02,
By h3=1), TARFHXAIT - =T —IRQE Y h&F A
RS 2T — A AT By PEEBNICE=Y— LET,

Yy b7y 7 e =TS S &, DATACLK IE[4:0]fE
(LYAF 0x02, By RNAO)NEZ, A—/L K- =7 —2KH
IND &, ZOMMREY £, BAEMH T O DATACLK L
[4:01DFR EfE I —F = b FAHT N TEET,
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FEEA I VTRBEIEE—F

TN ANTFENY A 2V TEalEbE— F(LYAH 0x02, B b
3=0)TEELTCWAEA, T34 AT —V—NHE L
DATACLK FEFE[401fEZZ T L ¥ A, T 7 4L b TIL,
DATACLK IEIENRTF 4 A= —T /L ENTWET, DATACLK I
FE[AOUEZEFE S L XIZ Dy hE A « LAYLICHET D
ERH FT,

DATACLK J##E% 00000~11111 | éﬁ TZ) & IR (R RE )
149 700 ps~#J 6.5 ns TZAL L £ 97, IR 2 REMN 72T
HINAZ$ 27TIRLET,

R2IBEICHT BT —2EBES AV ORRMDEL

Delay —40°C +25°C +85°C Unit
Zero code delay (delay upon 630 700 740 ps
enabling delay line)

Average unit delay 175 190 210 ps

FEE—FTIE, =79 — - Fzv 7 - oYy RNEHBINDT
O, By N7 TRV FERPBRHEIND & BV IABDIR
ELET, TAREHRETHILICTT— « Fx v 7 8HER
LEfFORNET, F—4% - X437 « ==V B0 E 121
DATACLK BBE[4:0/E~DEERFEATH L, LT — -
F v 7EENBIR SN ET,

ABT—4 RAM

AD9785/AD9787/AD9788 X, AT —% - B DbV ITAS
FT—H e J—ALLTHEZS RAM ZHKLTWET, ANT
—% RAM X SPI R—Fr&f-Tue—Fahxd+, ANT—#
EAEVICRIETEE, ANT—4 - EUnbT—H2%ET
HZROVIC, BELET —HE2EETIELOCT A RAERE
THZENTEET, ZOT AL - E—FiE, LHEHEmEZX
A2 e VAT AT AN TTERTY,

RAM X, 32ty MET64AY—FETYT, 16y R 15
— A RNAEEE L, M 16 By b Q T—Z RAZEE L £
9, RAM OFfRE % X 54 (R LET,

I-SIDE ' Q-SIDE

RAM

64 WORDS

0x1D

- 16 BITS | 16 BITS

- 32BITS

07092 060

54. AHT—4% RAM D#RL

F—HILLSB 77— A FEFIL MSB 77 — A hD 7 4 —~
FCRAMICEZIAT Z LR TEET,

MSB 77 —A K « 74 —<v F T RAM IZEZ AT & 1, K

DAT v T2 EITLET,

1. LYPRZONXOODEY h6%E0ICHRELET,

2. WA kN OXEE L ZDO®RAIRGET T X% AN LE
7

WAL (LY AZ OXID ~DOEZIAR)NZIZEEND &, FA
A A% RAM OEZJARITKERT RV AR LMT L 2nb
BR4R) % A B %Ebia“ A MK 32 oSS |
MY SCLK =y Iz kb, S8 RAM U— RREZIAENRET,
ZOREET, WY b vx VIR —EBT IV AL,
SCLK DR D 32 DN H EARY =y T 2%KFED RAM 7 — K
WCEEXIAENET, 2O RAMT FLADTZ U AL bE 2
v b e U= ROEZALDOYA 7V, KU — R EZIAE
NHETHVIEISNET, 64 BEHOT—FREZAEND &,
WEYA 7 AVBET LET,
LSB 77 —A b+ 74—~y F T RAM IZHZATe & S, K
DAT v TH#FATLET,
1. LYPRAZOXODOE Y b 6% LICERELET,
2. MHAA N OXEE EZOBAIBRET DT —H 2 ASILE
D

FTRTODAEY c VLAV MNETI7BALTCEEYA 7 VESE
TEEET, RAMIZT 27/« R— |k « AEYHELTRND,
RAM %Al » TIE B R R ~F — & Z H A9 110 Bh1EN B
I &L NoOEMEREBRENE T,

RAM NI T —4 « V=L —Z L LTS L&EE, LIYRK
OX1E (F A h » LU Z)ICfiE 0X0C0 2% E LET, ZhbHm 24
By haEXATrE . DAC FAE VITBRGFESINTWAEEOH
NEFRELET,
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— O — O

TOZI - T—RINR
AD9785/AD9787/AD9788 DT Y X )b « T—H AL, 3 D 2x
IN—TNY R e f B —FRL—g -« 74X BERLETHEE
Wosine 7 4 L THERREN TWET, 32 B Fd NCO iF, E
AISTHIR T MFL S} sine & cosine DX ¥ U TEEEFRELE T,

A3 —RL—L3> 74045
AD9785/AD9787/AD9788 %, 3 fHD/N—T /N K« 7 4 L H (N
ANRATFEE)V N L CWES, ZOWEELHH L. T30 R
2x, Ax, F71E 8xDA X —RL—v g L— KT, HDHW
A H—KR— a2 LT, BMETAHAZENTEET, A
VE—RL—var s T4 VAL, Y =TI E o T
FT, B—/RR - T4 NVFOREER 28, F 29, £ 30 1T L
FI, TANZINEDATZ hL - Fay hEX 55, X 56, X
571 Z/RLET,

2%, 4x, FT2lE 8xDA L H—RL—a - F— T A~
Z—RlL—ay - 74 NEDOENEIRIRIIEEANT—4 -
L— kD 80%TY, ALhEIKIZIZ, 0.0005 dB LA T it ik U
v 7 V& 85 dB UL LD I EN S £, A X —AKR L
—vay - 74 FOHLEEEIL NCO HEHRT 2 —=
7« = R(LTYAZ OX0A, By MBLO)THEINDTZH, ~
— ANV RANMEEREICA VX =R —var - 74 V¥
WA O RIZH Y T,

ATTENUATION (dB)

07098-010

fout (% Input Data Rate)

B 55.44x ANT—4 L—MxF B 2x4 V42— KRL—> 3>, 0O
—NRSE(ERIE 1dB O—ILA D)
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ATTENUATION (dB)

|
o
o

ha

NN

-3 -2 -1 0 1 2 3
L 1

L —
—

IN

07098-011

fout (x Input Data Rate)

564X ANT—H2 L — MIHT B 4xA v 2—RL—> 3>, 0O

—NRRSE(EKRE1dB O—ILA D)

ATTENUATION (dB)

N

wld

Nl A

-3 -2 -1 0 1 2 3 4

07098-012

fout (% Input Data Rate)

574X ANT—RL— M9 5 8xA A2 —KRL— 3>, O

—NRRSE(EKRE1dB O—ILA D)




AD9785/AD9787/AD9788

K28 N—TNUR-Tq)LAR1

R29ON—TNUR - T4I)LAR2

Lower Coefficient Upper Coefficient Integer Value Lower Coefficient Upper Coefficient Integer Value
H(1) H(55) —4 H(1) H(23) -2
H(2) H(54) 0 H(2) H(22) 0

H(3) H(53) +13 H(3) H(21) +17
H(4) H(52) 0 H(4) H(20) 0

H(5) H(51) -34 H(5) H(19) =75
H(6) H(50) 0 H(6) H(18) 0

H(7) H(49) +72 H(7) H(17) +238
H(8) H(48) 0 H(8) H(16) 0

H(9) H(47) -138 H(9) H(15) —660
H(10) H(46) 0 H(10) H(14) 0
H(11) H(45) +245 H(11) H(13) +2530
H(12) H(44) 0 H(12) +4096
H(13 H(43 -408 SN

H§14; HE42; 0 R30ON—TNUR-TqLAE3

H(15) H(41) +650 Lower Coefficient Upper Coefficient Integer Value
H(16) H(40) 0 H(1) H(15) -39
H(17) H(39) -1003 H(2) H(14) 0
H(18) H(38) 0 H(3) H(13) +273
H(19) H(37) +1521 H(4) H(12) 0
H(20) H(36) 0 H(5) H(11) -1102
H(21) H(35) -2315 H(6) H(10) 0
H(22) H(34) 0 H(7) H(9) +4964
H(23) H(33) +3671 H(8) +8192
H(24) H(32) 0

H(25) H(31) -6642

H(26) H(30) 0

H(27) H(29) +20,755

H(28) +32,768
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EXEH*R

EAEREEL, NCO MORAESNTZXFXY U TREEETNNAAD
16 vy MEFIADR— NMZADEND, Ty TV rEnic
12 QF—4 %3 v AT AR b ET, X 5812, EHAZLE

FmOFE LT H Yy 7 ERLET,

NCO (X, LU A% 0x0A OE v MN3LO|TRESHT 32 By k
DR T 2 —=27 « U— FETW) THE S 5 8 a2 £
OERX YV TIEEERELET, NCO L, Ty 7Hr7 s
N 15—2L Q7r—XIl—&%T 5L — CTEHELET, %4
SIN=FX v U TEEIL, %M‘Du’i’@iof | T—2BIOQ F—

ZEI VI AINET, EAAEAME S L E T

NCO @ sine H i F — &@}i;ﬁxé’T 2T BT T L7
BN TNDEZ EITERELTLEEN, \_0)7/1/7‘7"1/745‘@:
Z—PN N0 LI RZ (LY AHZ 0x01, B v b 10)ITHA L7- A
f\7 MUKERE >y MLV HBI SN E T, 7740 b T sine

— 4 DRRICRE SNET,
BEH R

NCO X, AJMEEZEH LWL EREICA#HT 2EFZ XY VT
FEERALET, HFEX Y UTESIEL. AW 90°4+ 7 & v

rL7Z[R /A (EZ%C@E%{E%/@XT’C? %/—??%’\7 D) 7{;:1770)

B, LY RZ 0X0A DEEETF = —=27 - U— F[3L.0]{#
o THRELET, EHEX X VT EEOEKEEIIKRDO LI

AR EnET,

(0<FTW <2304, feenter = (FTW) (Foaccii)/2% 248
{2 <FTW < 2%~ 130454, feenter = foacowk * (1 — (FTW/2%))

w Al A

16 By FOMAEA 7Y &2 U T L« R— F 2kl LT

THxR2LL—FDOHNINETHZ LN TEET,

CDAXT 4 v JAHEFAEIZLY ., ARMERICR L C—EME
P A 7'y FLEHNEERRAESHET, ZOMEEEZME S
L — P TLBETE U T NCO 7 & AMNEBIE B D fikE & —E
SEBHZZERTEET, ZoMEEIL., HIcEEko ADITSS/
AD9787/AD9788 /34 2 NCO AR+ 25 L oici&xEsns
BIERTT, ZOMMAATEy Mk, T80 AR OH
NEA I T OPENRAREIZ D £, AXT 4 v 7 (iARHE
flilZ, VYA % 0x0B @ NCO {iiti4 7+ v b - U— F[15:01E
NoFLNET,

FTx b T, BT 2 —=22 - U— R, ACFEBIE,
DAC A « A —V 7 FXI DAC A7y b LIRA
H (LY AL OXOA~ L VA K OXOD)IZxT % SPI &AL ET
5L, Ammwmwmmmm8®@¢i N DL % KBk
T5HEHIC WCHEBHESNET, 2720, <07V r—v
3T, _%LE?”NT(D%% E% 1 BITHEHTHETIET NA R
EEZEFLARNVWTINSD LY RZ ZETHT 5 BMEF] 72 2
ERHBYET, COMM LI A F (LY AH 0x00, £ v kb 1)TH
B 10 5k F—T s By hEa— - L-YLIIHET D L,

W SPI TEXGAZKZIZ, TNHTRXTOBEEDMEN Ny 7 712
RFEENFET, IO TR TOMELFFICERT 5 & XX

COMM LY RAZDEy s 2R ETLHMLERHY T, ZoOv
v MItLT - Uy MEREEZE SO, #HitD SPI EX AL
Tty hTDHIXETHY FHA,

& Sinc Z4J)L4%

Wisine 7 4 NVZlZ, 9F v TDFIR 7 4 V& & L TR SN T
WET, 0.4 % foacok £ TOJEHET+0.05 dB LA T D@ Hm U
v INERFOLIICT VA v EaNTHET, mildiHko Lk
VB =% TR 5 7720, Wisine 7 4V Z(334dB D
BAFABKERELET, ¥ v 7R HERILITRLET,

DATA —»| INTERPOLATION

FTW [31:0] ——|

NCO PHASE OFFSET
WORD [15:0]

SPECTRAL
INVERSION

&)
A
COSINE
NCO )
G— ouT_I
SINE A
— OUT_Q

bATA ——{ INTERPOLATION

07098-107

X 58 .
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R 31.3% Sinc 7 4 L4

Lower Coefficient Upper Coefficient Integer Value
H(1) H(9) +2

H(2) H(8) —4

H(3) H(7) +10

H(4) H(6) -35

H(5) - +401

Wosine 7 4 VHIXT 7 AN R TT A AT—T L EINTWET,
LA K 0x01 D sing f F—7 /L« B ME Y b 9)&FHET
Ll AF—TNTHIENTEET,

ERigEA 72y FOT 2 LEIH

| T—HRAEL Q T—HNRADF A NE, LI AHZ O0x0C D |
DAC {RIgAr—n - 77 757[8:0]i7‘:ti Q DAC iRElgA 47—
e T 7 ZBOlEAZFEST D LI . MSTIC R —
HIENTEET, ZnbHOMlEIE, 7//}711/%””“/\@J\j775:
HEILEST, AF—v 777 ZEOHMIX 0 ~3.9921875 T,
WO XD ICHAESNET,

ScaleFactor{8: (]
128

TUH) e A=)« Ty T RL, T X INVERERW sinc 7
UNBRFETNIFDMD T 7 27 2T iof%iTéﬁﬁ%ﬁﬁT
HEXIMEI N TEET,

| F— %2k QF — /32D DC L, MSLIZHIFET 2 = &2
TEEYT, ZThiE, LY AZ 0x0D @ | DAC 47t~ h[15:0{f

ScaleFactoValue =

L QDAC 7ty MISOELZREST S Z LIC L viThivET,

INHOfEIE, T—F A EICEEMNE S NET, XEES H
BHAMZ 2 B2 0K D ITHEE L TLE &0,

59 (2, IDAC A7t > M15:0fili & Q DAC 4 7 » k[15:0]fE
O E LTO DAC A7y MEROE(LEZRLET, TUX
NAD &R v KA —/L(0x0000, 2 DT —H « 74—~ v
MIZEE LT, DAC &7k v ME% 0~65535 TALIH-L
XD loutxp & loux n DAFRENMEZ TR L TOVET, lourxp &
IOUT><N i*ﬁ*ﬁ (}ILHjijC&)Z)f_ N IOUTxiP & IOUTxﬁN @fﬂbi%"&:
20mA 272D F3,

20 0
~ 15 5
< —_
<
& E
a
><I Z|
= <
2 10 10 5
L 3
5 15
0 20
0x0000 0x4000 0x8000 0xC000 OxFFFF

07098-108

DAC OFFSET VALUE

59.DAC HAEF I DAC A 7ty MME

DAC A7ty b « RIA=ZIZXOVRAEINDA 7Y NEH
X, 7%y b3S 0 5 OXTFFF ~Z{b4 25 &, 0 mA 7225 10
mA I 2 9, A7k MERIL. A 7& > 23S 0x8000 725
OXFFFF ~Z5{k4 5 &, —10mA 25 OmA ~HEx £7°,

DT 2 IVMHEIE

MAFIET 7 > 71X, DAC D% ADT Fr JEREMas DA
DT RTABMMETHTDICRITTHY £, BEALHHE
DOPLARDNT AL TN eWnWE | KERTRAFEFFOT A K
N RBNFEAELET, (A EYV—FE#HETLE, V7
Jboe A R NIRRT A A —VBRELREL TS 2N TE
=7,

| Fx ok QF ¥ FVITHEEIZ 90° T TV D MLEERH Y
F9, MABMHIEY — F[9:0] (LY A X OXOB)’X:&‘O’C\ | % > %
e QF X U RNEDHEONHAZERTHI ENTEET,
NABAHIE U — F[9:0]% 1000000000b (Z#EJT 5 & . Q DAC i/
23 1 DAC 175K 14°8fELC. T % /LRI O AR A3 104°
2720 9, NARANIE U — F[9:0]% 0111111111b I[ZFRET D &
Q DAC 7173 IDAC /168 14°585% . F v RV HONL
AN 7612720 F3, ZNbHdD 2 KA v MIHESL< &, Al
MIEL Y22 DafEREIE. § 28°/1024 T 7xbba—FHizv
0.027°1272 0 £,
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FINA ADEHA

VAT HZE 2 DO R DREPFMENEREIND ZEDRHY F
9., 3D DAC E HAWIZRMI S H 5 Z EBRMER AT AR D
DET, 2L zE BEEAANR=VT 4 —F R — LA E
YR—=NTHVATATHE, HEALLGEEEZEETLDICHE
Bo7orrrEffnEd, Zogse, DAC tHIOMMHIZAEWIC
—HLTWAKERSHY £T78, DAC HANT AT L« L~UL
DYV Ty LAy ZIl—KTHERITHY EHA, K
TS EEEF = A V2ROV AT ATIE, 1 MELITERD
DAC MY AT AL« LD 77 LA 7y ZIZRA#T5
ZENFERENET,

I8y JREAT — b - v ORERTRTDT /N, A T—
HL, 2O NCOMAMT F =2 b L—Z BT _RTOF A ZAT—H
LTWBEE, HEOTNSA AIHEWFEH L THE D&/
BRENET, VAT ATy I DEEEDIv YT « Ty VT
DONWTT By IRERAT— ]k « w2 EF 310 2D NCOAAHT
Xa AL —% LEOMIZBEMOBEERBRNH D5/, T34
ANFITVAT L -7y ZICEFLTWD b0 L BRI ET,
AD9785/AD9787/ADI788 |, ZIHD 2 DDEIETDF /NA A
ORI LT, 2L A « F—KE PN a—K+«E—FD 2D
DOEEE— REHFR—FLTNET,

Hﬁﬂvvbwwi

X 60 12, WERIHIZErY vy 707y 7 KERLES, <L

%%/7H%% LTI, 7ULAR « B— RERET o F L - )

A X« a— RPN 2— R)ZERFEFRE— FD 2 SOEEE— KR
HOET, oD 2 2OF— FOEAEEEIT. MNTIE 51T

NA Az BTz XIT, N7 ay 7B EAT— b - <=

V& NCOMART = AL —X UL 2 2 & ¢,

sy JREEAT— - v OHEULEITOZER Yy 755

DACCLK T 1 %A 7 VDY SV AZFEL T, Zhdy
0y JRERAT—F v e uYy 7 BEEAREICREL E

T, 7V R - FT— FTIE, 2OV R0 SYNC | ASDHEILS

Ry TR EINET, PN 2—F - = FTiE, 2o

JVAD SYNC_ | AHHTIELWa— K« =7 U ANRZEEND
WZHAEINET,

O SNV AL ST, T u vy I BEAT— =L
WORREL LTZ vy ZIRRE[BOfE(L Y A& 0x03, B v b
[74)r— REINET, FHnT v 700 0HE b L 2R E
L EEEND L, DAC 7 1y 7 T 32 (7213 32 OfEE) YA
INTEWL, DACZ vy D 1Y A AT 7T 471270 F
T, r oy VIEEZRAT— K - w3 DACCLK L — k TEIWET
% R HDOREE RO, B D/ OV ADKRIZZAET 5501
LSV A Z L ICBAIEDIRRE(A T — b« = U BBEICERERE D
RiEYZ o —RLT, TRALRADELWI vy 7 8fEZ#ERF L
ER

vy ZIREEBOMEIX, 7 v v I ERT— b - v~ U RYIH
fERFIZY Yy FTHRETT, ZOMEELEFTDH L, SYNC_
BEICHTDINE I 0y VDX A I T RS DI ENTE
F9, 7y ZRERINEEZA 7 VAL MTDHI LI, NEB
7 a7 7 DACCLK @ 1 J&#5 e £ 4,

NCO i 7 F = AL —F X, /LA« F— FE£7I1F PN 22—
Ke®—RFRTHHLIZZENTEET, 7ULR - F— FTIX
DMAQKEE‘ RSN DT XTOT /A 2D TXENABLE
I—Jﬁjﬂ?x = 71D77—%3£6/[4£7j)3?)@ij—0 \—0)1D‘5‘Z))
#ﬁf@?ﬁ4x@NCO@&WT#;AV~5%UtyFLT\
NCO % Rt L £,
PN =2— R« £— RTlEL, v AX— « T4 ZDOMFFEHRN
SYNC_I| EE&EHE-TRAL—T « TRAL RZHELNET, AL
=T« TNRA AFZONMERET 2 —FL T, v AX— T
IR ANZ—FT 5 K9 NCOMAT F = b L—& & HEIIZH]
L E9,
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DACCLK
NCO PHASE CLOCK n INTERNAL
ACCUMULATOR GENERATION : CLOCKS
RESET STATE LD-STATE [
[} ¢ *
CLOCK
NCO STATE [3:0]
RESET
GENERATOR
[} PULSE MODE 2\ sync mobe
ENABLE
TXENABLE » TRANSMIT SELECT
(PIN 39) ™ PATH {
> EDGE
DETECTOR
—
(PIN 13 %Tﬁ.‘fz)' At - CODE [-¢— PN CODE MODE ENABLE
' DEMODULATOR | ¢ -ORRELATE
SYNC_I THRESHOLD [4:0]
DELAY [4:0]
SYNC_| ».| SYNC ERROR SYNC TIMING s
~ DETECTOR ERROR IRQ 3
ENABLE :
60.AHRERBEHOTOY &
MATCHED
LENGTH TRACES
REFCLK
TXENABLE out
V) — SYNC_I
SYSTEM CLOCK
LOW SKEW
CLOCK DRIVER
REFCLK
TXENABLE
PULSE ouT
GENERATOR
|—i > SYNC_I

LOWSKEW ~ MATCHED
CLOCK DRIVER | ENGTH TRACES

07098-102

61./8LRA - E=RTOXRILFFv IR

— 43/62 —




AD9785/AD9787/AD9788

FNAADVRATL - 2Oy ~DOREH
AD9785/AD9787/ADI788 X, ¥ AT ANDBEE DT /XA A D
DAC /1%L DAC 7 vy - Ty VIl —HIHEL/ LA -
T— FAHHFR( K 6122/ LES, Zo/ LR - E—F
FHIARIT 2 DOES NS RDIEETT, BHOEHH T, 7
YHE A4 L s XL A FE T AMHMMBIE S 2 SYNC
(SYNC_I+/SYNC_ I AN THZ Lic X v NEs 2 v > 7 23 [E#
fbEhEd, SYNC_I 5. Wi DACCLK #> 7L« L—
heZuyrTHorrrangd,

SYNC_I AJJJEHBHAZITIRD 2 SDOHIKIN D 0 4,

<f

fSYNC_ IN = "DATACLK

f — fDAC

SYNC_IN 16><N
Z 2T, N T,
N7 a7 mRbaEns &, 7—% -7V 7 - rnm
I IIETRTCOT A A TR~ LET, RORT v
TliX. DATACLK FEHICRAM T 2T _XRCOTFNNAL 2D
TXENABLE V' ZRIFFA b —TE5A0E IR £9, 20
FEBNTRTOF /AL 2D NCO DT Fa bl —F%2 Uty
FLT. NCO ZRH#MELLET, A }\m‘_7{§%ﬂi foatacik TH
VIV EN, ANNTF—Z LRIy R Ty FER—A R A
LEMI-THENDHY £9, TXENABLE 2137275 47 -

ADEY YT« LYL - B ThHDHIED, TXENABLE R >
23 SPIL N CEY hENDHET, Abha—TEFEFEr—- 1Y
T LrULDISVATHDMERD Y £,
ZORMERNTIE, TRTOT AL ARAL—T « T/, AT
bV, VAT L s ay IREINET v TH v AL — L LI
L¥E9, SM8B LVDS F 51, flCEVNT_XTHORL—T 5
S A SYNC_I AMCHERT 2 BB Y £, DAC 7 1y
7 ANJ1E SYNC I ANE., TRTDOFAAL A TEENR—HT5
PVERH D ET,

SYNC_I 55135 DAC IZIEA ¥ = —CTHEL SN D Z &R
FRTY, [AERIZ, REFCLK 5 HIRA X = —Colid S b &
ERHYET, HEO DACHID ZNLDEEDTRTDOAF 2
=X, AA I TERME LTEETOIMLERSHY £3, SYNCI
{5513 DACCLK L' — F TH U F L ENBHT7=8, SYNC_| 7S/ A
DF—=BEFZT A > KUIER L DACCLK FAHIANIZT T
DAC CHEHINAZHLERH Y £7°,

X 62 12, REFCLK AJJZxF9 % SYNC_IAJID X A 2 v 7 %R
LEJ, #A 2271 REFCLK {5 25%F L CHIXIBYTT A3,
SYNC | I3 DACCLK L' — hTH T rand Z LiciEELTL
EEW, ZHUE, SYNC I EHDNH ERY = %, JefTd
% REFCLK OSH ERY =y P TiE< ., 4479 % DACCLK
DB EMY Ty POFR—IV R « XA LOBTHRAET HHLENRN
HHZELEEHRLET, 63 |2, TXENABLE AJJD#Z A I
ITRERLET,

SYNC_|

REFCLK \ ts_sync

tH_syne
|

DACCLK /—\_/—\_/—\_/—\_/—\_/_\_/—\_/—\_/—\_/—\_

07098-106

62.REFCLK 29 % SYNC_ID R A 2 VUK

REFCLK —\_/_\_/
DATACLK \

/S

\

<« tspercik

«—— tspaTacik

TXENABLE \

threFCLK ——

thpaTACLK ——|

—

07098-105

63.TXENABLE %t DATACLK & & ' REFCLK D% 4 = > '™
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#3212, A == REAHKEEZ A x—T VT 5 L X ITHE

LENDBVLPALFTEET LET,
KRNIV ABHE—RDOA XF—TIVITRHRERL S X AEKE

Register Bit Parameter Value
0x01 [13] PN code sync enable 0

[12] Sync mode select 0

[11] Pulse sync enable 1
0x03 [26] SYNC_I enable 1

[25] SYNC_O enable 0

[10] Set high 1

RA2A 225 - IS5—DORKRHE

R¥eYy 7ix, ANWT—4% - ¥4I 7 LRELT—HHME
BaFoTHWET, AL A I 7 - v— VU [3:0185K(L T A
2 0x03)ix, FiA > % —7=—AT SYNC #A IV x5
~mQ%%$éﬁ&wﬁﬁb%i7*ﬁbﬁ ExRTTH)ELD
T D7D ME Ry N T v T ER— VR =V U EIEE
LET, LEB-T, By b7 v EE—IL K ==Y U MRHE
WMEr AT« =V V[30lE%E FlEl5dZ &2 SYNC # 14 3
7« 2T —IRQ NIEESNETHR, LFLEH SYNC I AL
STITvFENZILEZRTHOTIEDLY FHA,

SYNC #4327 - x=5—IRQ Nty F&N5 L, MIEBEIC
KVFAIVT ==V EELTDHIENTEET, TN
2 FHE— FRAMPT T — T=F—L T —HEEZTTI LD
WCRETDHZ ENTEET,

FHE— T, SYNCI| DY b7 v TR =K XA
T o=V —TDHLEF, ROAT v T R2FETLE

SYNC_I JEJE[4:0] (L' A Z 0x03, E v 1[23:19]) = 00000
(SYNC_IBIEZ A > Zdp/IMEIC) 2R E L E T,

FEHIR—F IRQ £ F—T7 /(LY RZ 0x09, B k 0)=1
EELET,

B#IZ A I 27« =F—IRQ (LY A 0x09, B v k 6)IC

DEEANTIZ VT LET,

R A1 - =F—IRQ LRMFAIV T - =T — -
AT (LT AH 0x09, E/FQ%%#mLiT [m]34 &
AIVT - =T —IRQ BINA « LXLDRE, T v
T e T —PRREL, FZ A /7.17_ 2 ATV

BTV T 2T =Ny T v A NEK,
EHR—V K- Z A DERDONTIUC LD EERLET,

x4 I 7«27 —IRQ BHEA LR LD LI

SYNC_| JZFE[4:0]f % A% L £ 97,

BEHT /N4 AHDOHERH

AD9785/AD9787/AD9788 [FIffi— > 1%, PN 22— REIHIH X%
fEoT, VAT LANOBEHT A A%[FALUDACZay s - =
I~ E&EEd, PN a—RFFRIL, §_XTONEZ a2 v 7,
BLOTRTOF N, 2D NCO DATFT F = AL —F Z R E
B¥Ed, ZOFRTIE, L HOF AL 2Rx~v 22 —& LTHRE
L. BYDTFNRAL A FAL—T L LT SN ET,

YAH =« FTNAL AL PN FERLENTEFTEREEL T,
MNCO(QNCOHMNCO)E/w%mﬁbi#o_®@v
X, TRTORAL—F «- FAAAL ZLEHESEEZD SYNCI
(SYNC_I+/ SYNC_INANIZHERtSNET, AL—T « F/A R
v RY—bDa—RFEZEL, A a— RRZEINhD
SN, EEFEMRLCRB ALV AEZRELE T, £T/51 A
DFFFLENTEFIE, RAPROET A 2 L[ELT DAC 7 =
7y VT TATENERHY £, LiBnoT,

i REFCLK {2 B3 ATREAIR Y D 72\ A % 2 — T _TOF /A 2
1L A=Y —F=zvZ - T—FLIAF 0x03, £ | 18) WL 2 EMmD TEETY, S5I2, SYNCI E5 b0
S 0ERELET(F=a2T /N Fzv7 - E—F), AF 2 —TTRTOFAAL ZZHL T ERHLETT, @
2. H#EAI T - =—TU[3:0] (LY AF O0x03, B v ]\ DACCLK AW TIE, AFxa—Ddhnr oy 7 5T /A A
[3:0]) = 0000 (# A X > » v~ — U HIMEID) &R E L Zffio>T REFCLK 5% SYNC I {E5 20/ L. ZhbDES
o DONRE = Fr—HIE5X5C7 Yy MEIAR—K « 791
VNCEERETAMERDY T,
MATCHED
LENGTH TRACES
/ REFCLK
( ) TXENABLE out
—1] SYNC_|I
SYSTEM CLOCK U
LOW SKEW
CLOCK DRIVER
REFCLK
TXENABLE ouT

|

SYNC_I sync O

LOW SKEW
CLOCK DRIVER

il
LDK

MATCHED
LENGTH TRACES

07098-103

M64PNI—FK - E—RTOXILFFv ITEHA
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# 33T, PN =—F « E— FRMEREZ A X —7 VT 5 L &I
ML INDHLUAXBEEERLET,

FRIBPNOI—R - E—RDA X—TIVIZBRBEREL SR EHRE

Register Bit Parameter Value
0x01 [13] PN code sync enable 1
[12] Sync mode select 1
[11] Pulse sync enable 0
0x03 [31:27] Correlate Threshold 10000
[4:0]
[26] SYNC_I enable 1
[25] SYNC_O enable 0 (slave devices)
1 (master device)
[10] Set high 1

TNAANEFICAM LI Z L2 HERT DL EF, T3 ToT
NAADEME Y7 « AF—F A« By ML Y AH 0x09, Ev
M 10)EFAH LET, St LZFiny s « A7 —F 2 - &
v MI, TRTOT AL AT 1 THHLERHY £, KIZ,
TARTOT A ZADRM R 7 RAT —HF A - By ML YA
X 0x09, B b 1)ZEFHAHLET, Sl LRHia v o8
RAT—H A« By MM, TRXTOTNA AT 0 THDHMLEN
HVET, Aoy 7HERT—F R -y b 27 VT T5HL
I, 2V 7 -y AT —F -y b LICEREL,
BT OWCHELET(LIRAZ 009, v b 12),

Y AF T LS THAESHS SYNCO FRIEEL DLy Moy
BLTWD72®, ZOHEICLDRMTIERFICHETT, #En
7oEy NERIFAL—T « TS AREFHTHE Y MR3H - T
b, WE, T AORMPNIIEEEY 52 EE A, T A
W OEEMEMEN S, HEOIEAS T a v RNby 4, <
AH— « FTRA AP SYNC_O EHE[4:0fli(L ¥ A& 0x03, E >
R15:11) %> T, TXTOT /A AIZDOWT 80 ps AT v 7
THEAIVITERETHENTEET, IHIZ, vAX— -
TNAAD SYNC_O M > h(LIY A% 0x03, B v b 9%
DACCLK Al 12 OFELEZTRALT D X O ITHET HZ LA T
xF9, SYNC_IEIE[4:0]E v ML AHF 0x03, B> h[23:19])
o T, 1EOAL—T « TNRAADHA I T % 80 ps AT
v CHET L ENTEET,

MBIA L w v a —/L R[40]fE(V A % 0x03, Bits [31:27])i%.
Z{E L7 SYNC I E5na— REWfEa— o HEL IR
LET, A#ny s « A5 —F 2 -y b2ty bT5720I1C
X, ALy a— /L RREWNEEH AL ENTESDOE N
ENRERINET, ALy v a— b RREWGEE IRV — B
TRMry Y - ATFT—2R -y "ty bENET,

FABIA Ly v a— L R[40EZ RELS T DL, T35 ATRAR
WLHEES 220 £33, vy 7 REZHERFT 2729121 SYNC_I
ANNTOE Y =T — L— EBRWRLERSH Y F5, fHB
ALy ya—/VRANEEZ/NSLSTDE, T4 ZTRAEHL
570 T, SYNC I A/JJTOE Yy b+ =F— -+ L— R
L o Thbu y Z7IREZHMFLET (T2 b, /A RcH<
RO ET), AHEA LY g —L R4 OHEREIZ, 77+ k
T16 T,

B Y AHEZRENE

IRQ B> (B TOITER L L THEEL, TRXAATHA IV
Tz T—=0ELTEZ . BLUHELVWHEREZ LR Z
0X09 ZHAHT Z EICLoTHELNDLIZ EEMLEET, ZD
IRQ B idA—Frv « LA rvD, 72547 - a—HHTT,
IO IRQ BUE, THAAADMETTNT v 7T HHLERHY
F£9, ZOEUE, OF A AD IRQ B LR (A—T 1 -
FLA DY A ¥ — R OREEH)THZENTEET,

B IABEREFAETHET— - 7T 7L LTUE, T—4 - 4
AT 2 T—LRMEIAIVT 2 T—D 2 FENRHY F
T, T7FNLEITIE,. ZhbDx2T— 77703y hEh,
IRQ U775 47 - u—lioTCWET, Zhbn=x T
— 77 70%, IRQ B OEIVIAZNRFEELRNLHIZY RS
THIENTEET,

TT— T TFTvFIN, 7T/ - By PR EEXIND
FTT 7T 4 7T HMEFFLET,
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REFCLK A DERE)

REFCLK A NICIFIKR Y v ¥ O B ERENE 5 2N 4% T,
REFCLK /% 1.8V O&EJR%EfE > PMOS ANZEEX CTH D=, B
FEDM0mV DA aETy « T— RELEZHEFT D Z LIFEET
T, BEAHE LTI, 400mV O =Ey - E— REFELZFOIC
200 mV p-p~1V p-p DIRIEAFHETT, ZNDHDAT L~V
LVDS ICHEMEHETIIH Y F¥ AN, REFCLK #4 7k~ R L
72 AC A LVDS G hbEREN T2 Z & A TX £3(X 65 &),
0.1uF
LVDS_P_INO—}——¢————0 REFCLK+

50Q
¢—O Vcy = 400mV
50Q

LVDS_NINO—|}———— & O REFCLK-
0.1pF

07098-024

65.LVDS O REFCLK EREh[E 3%

7 ) —27¢ sine 7 vy 7 BMERAFRE/R G, REFCLK ~ K >
AFEET D ENTEET(X 66 ), (KT L—1
WXL Tld, CMOS £721% TTL 2 v v 7 OffiH & AIRE T,
CMOS 7°5 LVDS ~DEHDH%IZ AC AT H I EMTEET,

50Q

0.1pF
TTL OR CMOS
Lk input &— REFCLK+
REFCLK-
50Q BAV99ZXCT
L HIGH SPEED

DUAL DIODE

07098-025

———O0 Vg = 400mV
66.TTL % =% CMOS ® REFCLK EXEh[E 5%

Vem Z3ET B VI N AL T ARIKER 67 ISR LET, 7
0w 7 e N4 T AREIFEIZH L TIX CvDD18 & CGND #fiEH = &
NEHETT, 7oy 7 |(ZRATD A XRLF0MDOES X DAC
TUHINVATIMEFITL D HEE S, DACHREZ K FE¥E T,

—O Ve = 400mV

O CVvDD18
Q3

i _T_ inF

28703 0.1uF ==1nF T §
1 1 : O CGND §

67.REFCLK O Vey FAE R

DAC REFCLK DE&5E

AD9785/AD9787/AD9788 |Z X, DAC > 7 - 7o v 7
(DACCLK)Z 9% 2 oDE— FAH Y £4, 1 >DEDOET—F
Tk, BOANEREECIHET 2 77 LR - Zay | &
H—EIIE T — X AR SR AT DN vy o BiE
EERHLTCVWET, W7 =—X - vy « L—7(PLL) %>
TV 77 LR ray 7 E@EOERKIC EF, 2w DACT
WHEE INDTXTORNEHI a7 OREITHERLET,

ZO7 vy JEERIT. KREBSOT 7Y r— a3 v OMEREER
BT EE R ey 7 BRI LE T, WERO Y v v 7GR
Ao &, EE7 DACCLK 234 L ThHled AN
D FEJ,

2 DHOE—RNTHE, 7 v v 7Bz A 2 LT,
DACCLK #li# REFCLK B> S AN LET, ZOFE— FTI,
FEEICENED a7 % DAC a7 ~EHEANTHZ ENTE
%4, REFCLK t°> %1~ T DACCLK ZE#:A S5 = L,
EWH DRSS T DACH ) ) A AN ENWZ ENEREND T
TV r—a TR 9,

WD 7 vy 7 lifEaOMEAE 721X REFCLK B> b D
DACCLK OE#:AJITiX, REFCLK 5Dy v Z&#/hEL LT
DAC / A AMEfg & e Kb $ 2 Z & MULETT,

IRy Y OEEREE

PLL #7 4 A=—T7 L L7cf&(L Y AKX 0x04, B> k15 = 0),
REFCLK AJJ23E#: DAC %7V« 71w 7 (DACCLK) & LT
b E T, DATACLK H1 v o) B,

fDATACLKszACCLK+ IF
CITCUIF Ay A— R L —var s 77 I Z(LY AL Ox0L,
vy MTBTRE),

2099 O&EE
PLL #4 X —7 NV LT7cHA(L VA4 0x04, B> b 156=1), 7
oy 7 WEREEIENME L — b REFCLK AJi7»6 DAC ¥ v 7
ey ERAELET, 70y 7B EROBKET 2 v 7K
%X 68 RLET,
7 vy 7 EERFIL, VCO H1EHEL fuco 75 REFCLK AT
FEREELD NLx N2 {52725 X O ICEfEL 9,

fvco = frercik % (N1 % N2)

DAC %> 7« 7 v v 7 BIEE foacok L. KD X D220 %
7

foaccik = frercik x N2
N1 & N2 DfEIE. fuco 7Y 1.0 GHz~2.0 GHz D F @ ENERLIH PN &
MRS A X O ICEIRT AMENDH Y £, VCO H 1 EWE AL
HOBE, %% 12D PLL S F - L7 ME(LY R 0x04,
vy MT2)E@RTHZENRTEET,
PLL /81 7 AKTE
PLL [BIBRIZIX 3 DDA T AFREN DY, AMMEEZHRET D4
ERHY F9, £ 34 IZRT PLL fllZ. ZHHDNRT A—=HD
HELER T,

% 34.PLL OB E

Address Optimal
PLL SPI Control Register Bit Setting
PLL Loop Bandwidth 0x04 [20:16] 01111
PLL VCO Drive 0x04 [1:0] 11
PLL Bias 0x04 [10:8] 011
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0x04 [23:21]
PLL_LOCK (PIN 65) ADC |—O VCO CONTROL
0x09 [3] VOLTAGE
REFCLK
PHASE LOOP
(PIN5 AND PIN §) © ’, DETECTION[T| FILTER vCo
+Ny +Ng
0x04 [12:11] | 0x04 [14:13] DAC
PLL LOOP PLL VCO INTERPOLATION
DIVISOR DIVISOR RATE
O DATACLK (PIN 37)
| 0x01 [7:6]
0x04 [15] N
PLL ENABLE ]
DAC CLOCK g

68.7 0 v ¥ &G

%= 35.RFM 4 VCO FR & PLL/NXY K - LY ME

PLL Lock Ranges over Temperature, —40°C to +85°C PLL Lock Ranges over Temperature, —40°C to +85°C
VCO Frequency Range in MHz* VCO Frequency Range in MHz1*

PLL Band Select fLow fricH PLL Band Select fLow frigh
111111 (63) Auto mode Auto mode 011111 (31) 1402 1468
111110 (62) 1975 2026 011110 (30) 1397 1451
111101 (61) 1956 2008 011101 (29) 1361 1427
111100 (60) 1938 1992 011100 (28) 1356 1412
111011 (59) 1923 1977 011011 (27) 1324 1389
111010 (58) 1902 1961 011010 (26) 1317 1375
111001 (57) 1883 1942 011001 (25) 1287 1352
111000 (56) 1870 1931 011000 (24) 1282 1336
110111 (55) 1848 1915 010111 (23) 1250 1313
110110 (54) 1830 1897 010110 (22) 1245 1299
110101 (53) 1822 1885 010101 (21) 1215 1277
110100 (52) 1794 1869 010100 (20) 1210 1264
110011 (51) 1779 1853 010011 (19) 1182 1242
110010 (50) 1774 1840 010010 (18) 1174 1231
110001 (49) 1748 1825 010001 (17) 1149 1210
110000 (48) 1729 1810 010000 (16) 1141 1198
101111 (47) 1730 1794 001111 (15) 1115 1178
101110 (46) 1699 1780 001110 (14) 1109 1166
101101 (45) 1685 1766 001101 (13) 1086 1145
101100 (44) 1684 1748 001100 (12) 1078 1135
101011 (43) 1651 1729 001011 (11) 1055 1106
101010 (42) 1640 1702 001010 (10) 1047 1103
101001 (41) 1604 1681 001001 (9) 1026 1067
101000 (40) 1596 1658 001000 (8) 1019 1072
100111 (39) 1564 1639 000111 (7) 998 1049
100110 (38) 1555 1606 000110 (6) 991 1041
100101 (37) 1521 1600 000101 (5) 976 1026
100100 (36) 1514 1575 000100 (4) 963 1011
100011 (35) 1480 1553 000011 (3) 950 996

100010 (34) 1475 1529 000010 (2) 935 981

100001 (33) 1439 1505 000001 (1) 922 966

100000 (32) 1435 1489 000000 (0) 911 951

looFouy s - LUDiFyp T, EEOr Y - LU VTS
AT EILEDY £T,
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PLL/SY F-+€L% MEDRE

PLL VCO 13#J 1.0 GHz~2.0 GHz DA &hEhERiIH 2+ bH ., & 35
VR L 912 63 HDOEMET 2 BRI T N—ENTHET,
FTo VCO MAEME I LT, #HEOH%) PLL N K - &
L7 MENEELET, £ 3BIRTT—ZI1E, RFEHRT A
ADT =L THHI EICEELTLLIEE Y, T, AR DOLEE)
IZ& 0. FEEED VCO ) E AP L 30 MHz~40 MHz 7217
T RNTHIENHYET, £/2. VCO HAEREITEE DM
B LTELET, LEEN-oT, &R PLL XU Rk L2
MEIZAT 3 2% L TR E OTMEIRE THRET 2 HER D
nET,

FNA ZZHEB) PLL S F - L7 MEREEZAB L TWET,
AX—=TNT DL, TAALRTEZSNTZEETT A ADEK
W PLL Ny REREZRELET, ZOFTIE. HEEET
+60°C OIREEIMICTIHAD Z N TEET, TAAANINEK
DRERIEEZAEND L BRE CIMET 25821, &7y b
ZHEABIR SN2 PLL S0 FIZMZ 2 0BRSS 0 £, &
DOFINEIC, Z—HF—DI A7 LIZT /34 A R—40°C~+85°C DA
FHENERLEH CJE BIEE OZALITI 2 57 /S AD PLL /N2 K -
‘L7 MEOBRESEEZRLET, (ZOFMEFIZ, T3 AT
REFCLK Z AL TWARENRH D Z LIZTHEFE LTI EE W),

BEBREICEKBPLLAYE-kLY FORE

N1 (LA & 0x04, B F[14:13])& N2 (LR % 0x04, E v
M12:A1) D% % 34 1ZRT PLL 8% 7E & — ISR IET 2 BB
HYET,

1. PLL XU K -+&L7 MNEOIMHE(L A% 0x04, Bits [7:2])%
63 IR EL T, PLLEEE—FRE2A/ x—7 LV LET,

2. PLLLOCK BV EIZPLL By « f P —F (LA
& 0x09, B> kB NA -« LR DDE/FLET, Z
L5 ms LINICRATEZMERH Y T3,

3. 6EYRDPLL AR ®LY ME(LYAZ 0x04, E v
72D ZEHE A L ET,

4, PLL HENVE— FZ2A RX—T /LT & EDEEICESWNT,
U— KRy iz PLL X K- kL7 %[5:0]/\“?»—57
(LY AH 0x04, By MI2DCHEZEAATHZ LITLD,
# 36 £7/213F£ 371TR”T PLL Y R&F mbi?“

= 36.483(0~31)/NY RIZx ¥ 5% PLL /N> ROEE

System Start-Up Temperature Set PLL Band to

Readback Band + 2
Readback Band + 1
Readback Band

Readback Band — 1

—40°C to —10°C
—10°C to +15°C
15°C to 55°C
55°C to 85°C

* 37.85(32~62)/N> RIZxtd B&E PLL /N> RDEE

System Start-Up Temperature Set PLL Band to

Readback Band + 3
Readback Band + 2

—40°C to —30°C
—30°C to —10°C

—10°C to +15°C Readback Band + 1
15°C to 55°C Readback Band
55°C to 85°C Readback Band — 1

AEYEESHEMBEXY) T L—Yay
BRERMEICED PLL AV R ®L 27 FOBREDOEZ > 3 v OF
JIECI, @Jﬁé(mr“/\ﬂz Ciitx BB PLL N> R - L2 MEE
BIRT 5720101, AZ— T v 7RHEREFT A A0y
%ﬁ mf@&#%%f#oﬁﬁmm%%ﬁyx?Ammﬁw
HBi, oA 7vare LT, ABf PLL NV R -k® L7 &
ﬁoTT/w’?\?M’;E%D{mF@I%F‘“F HDHEXIZTNAAD
BEREZRDDH & TT, il N FIXARERME ATV ICF
FINET, AT LRNRNY =T v 7 EZBIAZ—FT 57
2, BGlEEAT A Ar— RINET,
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Vo =A:i b

| DAC & Q DAC ® 7L « Z/r—/ViEWil%. 8.66 mMA~31.66 mA
WCRET DI ENTEET, T, 12VORU R Fy v/ -
U757 Ly RABEEME - T, 1120 (Pin 7512846 S 7= AT K
MOERERELET, V77 L ARKROMERLLZT 7y
K%K 69T LET,

AD9788
| DAC GAIN
1.2V BAND GAP
REFERENCE | bAC
5kQ
- CURRENT DAC FULL-SCALE
0.1uF SCALING REFERENCE
+ CURRENT
Q DAC 8
Q DAC GAIN g

69.7)L « AT — LERFERK

FAS NP @%4*1 1210 kQ TH Y, HEHLZ N D Irererence &
120 pA ITHRELET, ZOEWNS DAC OHI17 NV « A—)v
EhiE 20 mA WICRELET, Y1 UmERZ oo ) =7
BTHDID, REEOCEIEZMES &, T30 2AONEH~ v F
VIR T A v vy T U TR ESEDL I ENTE
£, NEHEBHRI 7—13EBRTS A > - Ar—iEx it L%
T, DAC 7 A 1%, SPIAR—F « LYRAZ (LY AF Ox05 &£ LY
ZH OXO)ND 10 B  « U— RTHRESNET, DAC 71

Ve LURAEDT 7 AV MEITK 20mA O s 5 %2, T,

I DAC £721Z QDAC D Igs i3Ik TH 2 b ET,

2V (2 ( 6 xDACgainj 32
R 12 1024
35
30 //’
25 //
T 2 //
£
£ 55 /
/ /
10 v
5
0
0 200 400 600 800 1000

07098-031

DAC GAIN CODE

70.DAC 7L + R —)LERX DAC (> - a— K

RIEOTHIL - R5—1) V5

7FuZ DAC HODF Ay « 2r—0 7%, LY AZ 0x05

LLUAH OX07T DfEEEFTHZ LI K Mﬁohi@“o 7272 L

INETFOE, TrHusH AT e - E— FEELH

fﬁJ LT/hEL A £, AD9I785/AD9I787/ADI788 75>uv7T ik
I DCfEAENTWVAHEITIE, ZhICXs CHENRETSHZ

gﬁ DET, RO REREFH/EI, AHatr - E—FO
ZEENZxE U O LW Z R > TET,

AD9785/AD9787/AD9788 TiL, T V&N« F A Vv « Alr—1 v
JeTaylEHo CIOMBEICHLLTHET, F 1Y x
4r—1 > 713 AD9785/AD9787/ADI788 N TF IV & LALEH|Z
fﬁbnfwétm\mﬁ7w-x&—w%m’ﬁ#6%@
HVFEFA, ZOTTEN AL A=) TE, BED
2y RATF— IR EE 5 2 W HiETITbhET, I K
A —NERLETHEFENLORE L, LYAXORET
TEENDEIC L TWET, TUHL T A Rr—1
UV, REA T —v - 77 I HZ(ASF) LT A K (LA K 0X0C)
o TIThbhvET,

#Bh DAC DENE

AD9785/AD9787/ AD9788 (Zi% 2 il ™#fih DAC 28H 0 £9°, =
NHDO DAC D7)V« A7 — VH)ERIE, 1.2V O R - %
Yo7 e U7 7 LRBEEAMPTEII O OEESNET, U
T7 LR T T ER Irererence 22O A8 DAC U 7 7 L&
é@hm@/fw / Z A=V, B DAC 7' A v & 7 IV A —)L
IR E L7285 A 16.67 TH(10 By ME, LA X 0x06 DE
h[9:0] & I//X/}:’ 0x08 OB ~9:0]), Z DfEA, #ibh DAC 1
LHiBI DAC2 DHI2MA DTV « A —VEWE G259,

#iBh DAC B 1%, ZBTHY X A, #iB DAC DO HEP & N)
NIRRT 75 4 WD L3 TEEA, T 7T 477
@A B U ARBE(L00 kQ)IZ72 0 £, S5, P A
F03 N BAONERY —AERITERS 7 & LTHIET S Z
EMNTEFET, M DAC @ P lE N flo#fL, Loz
0x06 & L A% 0x08 DE v M15:14] & ffi» TITWE4, &Y
— 2L EDOH a7 ITA4 7 AEFEIX OV~16V T, EiR
Yol oM a4 7 AEET 0.8 V~16 V TT,
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Stk

075 16.00 BSC SQ
0.60
0.45 ¥
SEATING BOTTOM VIEW
PLANE (PINS UP)
TOP VIEW
(PINS DOWN)
I CONDUCTIVE !
I HEAT SINK
0.20
0.09
7
35
o 4 ST DTDIInL
T > e .
0.50 BSC 0.27 0.15 COPLANARITY
v 0.05 0.08
017
COMPLIANT TO JEDEC STANDARDS MS-026-AED-HDT
NOTES:

N -

w

. CENTER FIGURES ARE TYPICAL UNLESS OTHERWISE NOTED.
. THE PACKAGE HAS A CONDUCTIVE HEAT SLUG TO HELP DISSIPATE HEAT AND ENSURE RELIABLE OPERATION

OF THE DEVICE OVER THE FULL INDUSTRIAL TEMPERATURE RANGE. THE SLUG IS EXPOSED ON THE BOTTOM OF
THE PACKAGE AND ELECTRICALLY CONNECTED TO CHIP GROUND. IT IS RECOMMENDED THAT NO PCB SIGNAL
TRACES OR VIAS BE LOCATED UNDER THE PACKAGE THAT COULD COME IN CONTACT WITH THE CONDUCTIVE
SLUG.ATTACHING THE SLUG TO A GROUND PLANE WILL REDUCE THE JUNCTION TEMPERATURE OF THE DEVICE,
WHICH MAY BE BENEFICIAL IN HIGH TEMPERATURE ENVIRONMENTS.

0;,: 27.4°C/W WITH THERMAL PAD UNSOLDERED, 19.1°C/W WITH THERMAL PAD SOLDERED TO PCB.

87100 EVER I Ty R - I35y b - RXysr—Y BH/SY R[TQFP_EP]
(SV-100-1)
<& mm

r—F—-F4F

121207-A

Model Temperature Range Package Description Package Option
AD9785BSVZ* —40°C to +85°C 100-Lead TQFP_EP SV-100-1
AD9785BSVZRL* —40°C to +85°C 100-Lead TQFP_EP SV-100-1
AD9787BSVZ! —40°C to +85°C 100-Lead TQFP_EP SV-100-1
AD9787BSVZRL* —40°C to +85°C 100-Lead TQFP_EP SV-100-1
AD9788BSVZ! —40°C to +85°C 100-Lead TQFP_EP SV-100-1
AD9788BSVZRL! —40°C to +85°C 100-Lead TQFP_EP SV-100-1
AD9785-EBZ* Evaluation Board

AD9787-EBZ* Evaluation Board

AD9788-EBZ* Evaluation Board
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