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 All critical passive components, such as dc blocking and 
power supply decoupling capacitors, are 0201 size and placed 
on top side of the PCB. Two 0201 decoupling capacitors 
(0.001 μF and 0.1 μF) are placed adjacent to supply pins 
with the lower value placed closer to the AD6676.  

 The analog 1.1 V supply pins of the AD6676 share a common 
1.1 V supply domain and are tied together below the device. 

 VSS2OUT (Pin G7) must be connected to VSS2IN (Pin F6) 
on the top side layer of the PCB.  

 The alternative layout shown in Figure 141 uses 0.2 mm 
through-hole vias just outside of the AD6676 package for 
all supply and ground domains with all of the 1.1 V analog 
supply domains (VDD1, VDDL, VDDC, and VDDQ) 
connected to each other providing a low impedance path to 
the critical inner VDD1 and VDDL balls. This alternative 
layout also avoids any narrow signal traces to inner row balls 
(with exception of CSB) by using a 3-wire SPI interface (with 
the SDIO, RESETB, AGC4, and AGC3 balls left open). 
Note that the thin inner trace for CSB (positioned between 
the SCLK and SYNCINB− balls) could have been avoided 
by running a wider straight trace instead of connecting the 
CSB and SYNCINB− balls because, by default, the SYNCINB 
input is configured for a CMOS input with only SYNCINB+ 
used for signaling (and SYNCINB− ignored). 
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Figure 140. AD6676EBZ PCB Top Side Layout Example 
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Figure 141. Alternative PCB Top Side Layout Example That Avoids a Through 

Hole Via under the Device  

Additional information specifically pertaining to the WLCSP 
package considerations is contained in the AN-617 Application 
Note. This application note covers PCB design guidelines, 
assembly, reliability, and rework in detail. 
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POWERING THE AD6676 
The AD6676 requires the following analog and digital power 
supplies with no restrictions on the power supply sequencing order: 

 An analog 2.5 V and 1.1 V supply 
 A digital 1.1 V and digital input/output supply of 1.8 V to 2.5 V 

The current consumption from the different analog and digital 
supply domains does not vary much over the specified 2.0 GHz 
to 3.2 GHz ADC clock rate range nor the digital decimation factor 
and number of JESD204B lanes used. Table 24 shows the 
dependency of a typical device as these settings are modified with 
the IF and BW remaining fixed at 250 MHz and 75 MHz, 
respectively. 

Figure 142 shows the recommended method used on the 
AD6676EBZ where a universal 3.3 V supply is available. Note 
that various analog and digital supply domains within the 
AD6676 are grouped together to reduce the external LDO 
requirements. A high efficiency step-down regulator, such as 
the ADP2164, is used to generate a 1.6 V output that drives 
separate low drop-out LDOs for the analog VDD1 and digital 
VDDD supplies. 

ADP2164

ADP1752-2.5

ADP1752-1.8

ADP1752-1.1 VDDD, VDDHSI

VDD2, VDD2NV

VDDIO

ADP1752-1.1 VDD1, VDDL, VDDC, VDDQ

1.6V

3.3V
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Figure 142. Low Noise Power Solution for the AD6676 

Separate LDOs for the 1.1 V analog and digital supplies provide 
greater isolation between these critical supply domains as well 
as reduce the IR drops across ferrite beads that provide further 
isolation. High quality LDOs that exhibit better PSSR characteristics 
at the switching regulators operating frequency are preferable. 
Note that the digital VDDIO supply of the AD6676 is only used 
for the CMOS SPI and AGCx input/output pins thus it can be 
tied to the same supply domain used by the host that is connected 
to these pins. Alternatively, the ADP223 dual output LDO can 
be used instead of the ADP1752-2.5 and ADP1752-1.8. 

On the analog 1.1 V supply, amplitude modulation can result in 
phase modulation via the clock supplies of the AD6676 (VDDC, 
VDDQ).  

Table 24. Current Consumption Variation as FADC Is Varied from 3.2 GHz to 2.0 GHz  

Supply Current  Conditions 
fCLK 

Unit 3.2 GHz 2.8 GHz 2.4 GHz 2.0 GHz 
IVDD1+ IVDDL Not applicable 371 364 357 351 mA 
IVDDC + IVDDQ Not applicable 60 59 56 52 mA 
IVDD2 + IVDD2NV Not applicable 143 140 139 139 mA 
IVDDD Decimate by 16 152 144 131 100 mA 
 Decimate by 32 155 150 135 106 mA 
IVDDHSI  Two lane 168 168 168  158  mA 
 One lane 166 167 167 161 mA 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

http://www.analog.com/AD6676?doc=AD6676.pdf
http://www.analog.com/AD6676?doc=AD6676.pdf
http://www.analog.com/AD6676EBZ?doc=AD6676.pdf
http://www.analog.com/AD6676?doc=AD6676.pdf
http://www.analog.com/ADP2164?doc=AD6676.pdf
http://www.analog.com/AD6676?doc=AD6676.pdf
http://www.analog.com/AD6676?doc=AD6676.pdf
http://www.analog.com/ADP223?doc=AD6676.pdf
http://www.analog.com/ADP1752?doc=AD6676.pdf
http://www.analog.com/ADP1752?doc=AD6676.pdf
http://www.analog.com/AD6676?doc=AD6676.pdf


AD6676 Data Sheet
 

Rev. D | Page 60 of 90 

Figure 143 and Figure 144 show the measured sideband level in 
dBc that results if a 1 mV p-p continuous wave tone has frequencies 
common among switching regulators are injected onto the 1.1 V 
and 2.5 V analog supplies. Note that the sideband level increases 
at roughly 6 dB per octave in IF frequency for the 1.1 V supply 
domain case because the supply noise results in PM modulation 
that affects the clock jitter. 
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Figure 143. Sideband Spur Level for 1 mV p-p, Continuous Wave Tone 

Injected on Analog 1.1 V Supply Domain 

–94

–96

–98

–100

–102

–104

–106

–108

–110
100 200 400 500300150 350 450250

S
ID

E
B

A
N

D
 L

E
V

E
L

 (
d

B
c)

IF INPUT FREQUENCY (MHz) 12
34

8-
70

7

400MHz
800MHz
1600MHz
3200MHz

 
Figure 144. Sideband Spur Level for 1 mV p-p, Continuous Wave Tone 

Injected on Analog 2.5 V Supply Domain 

On the digital 1.1 V supply, amplitude modulation on the 
JESD204B high speed serializer supply (VDDHSI) can 
negatively impact the eye opening of the digital data output 
stream. For these reasons, low noise LDOs, such as the 
ADP1752, that have a worst-case accuracy of 2% over line, load, 
and temperature are used for the analog VDD2 and VDD1 
supplies. The same regulator is used for the digital VDDD for 
its low dropout characteristics, power supply rejection ratio, and 
load capability. Although the digital VDDD is used for the less 
critical VDDIO supply, a smaller, lower cost regulator such as 
the ADP121, can also be used to supply 1.8 V.  
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AD6676 START-UP INITIALIZATION 
On power-up of the AD6676, a host processor is required to 
initialize and configure the AD6676 via its SPI port. Figure 145 
shows a flowchart of the sequential steps required to bring the 
AD6676 to an operational state. The number of SPI writes and total 
initialization time is dependent on whether the clock synthesizer 
is used, as well as any additional configuration associated with the 
AGC features or its pin configurations. Note that wait states are 
required during different steps in the initialization process to 
allow various actions, such as calibration and tuning, to be 
completed before moving to the next step.  

Table 26 shows the minimum SPI writes required to enable the 
AD6676. Note the following in the sequence of steps shown in 
Table 26: 

 The example SPI writes pertain to the following settings: 
FADC = 3.200 GHz, FO = 250 MHz, BW = 100 MHz, IDAC1FS = 
2 mA, MRGN_L = MRGN_U = 10 MHz, MRGN_IF = 
1 MHz, fDATA_IQ = 200 MSPS with decimate by 16, and fREF = 
200 MHz with the clock synthesizer enabled. 

 Step 3 refers to Table 28 for the necessary SPI writes when 
the clock synthesizer is enabled or disabled, respectively. 
Example AGC parameters are included in Table 29 but are 
nonessential to device operation. 

 The RESON1 calibration for the ADC occurs first with default 
DEC_MODE setting. DEC_MODE is updated to the user 
specified setting prior to JESD204B calibration. 

 ADC and JESD204B calibration and initialization must be 
successful on first attempt. However, Step 24 and Step 30 are 
included to provide coverage against external events (supply 
or clock glitch) that can corrupt this process. 

The AD6676EVB software GUI has an option that automatically 
generates and saves the series of SPI writes in the .csv file 
format, as shown in Table 25, which is the preferred method for 
generating the AD6676 SPI write initialization sequence. Note 
the following: 
 The SPI sequence can be shorter when the AD6676EVB 

development platform is connected to the PC because the 
software also performs a SPI read back and then only 
writes to those SPI registers that have been changed from 
its default setting. 

 To generate a SPI initialization sequence for an alternative 
development platform, ensure that the AD6676EVB 
development platform is disconnected from the PC  

 When the software GUI is configured for the profile feature, 
Register 0x115 and Register 0x118 specify the calibration 
and ADC profile, respectively, that pertain to the specific 
ADC application parameter settings in Register 0x100 thru 
Register 0x109 that follow. A SPI write of 0x01 to 
Register 0x116 follows to initiate the ADC tuning. This 
process repeats itself for the remaining specified profiles.  
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Figure 145. Flowchart for Initialization and Configuration of the AD6676  

Table 25. Example of Saved .CSV File Format  
Register Address Write 
0x000 0x99 
0x2A5 0x05 
0x2A0 0xC0 
… … 
… … 
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Reg Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Reset RW 

0x196 PKTHRH1_MSB RESERVED PKTHRH1_MSB 0x00 RW 

0x197 LOWTHRH_LSB LOWTHRH_LSB 0x00 RW 

0x198 LOWTHRH_MSB RESERVED LOWTHRH_MSB 0x00 RW 

0x199 DWELL_TIME_MANTISSA DWELL_TIME_MANTISSA 0x00 RW 

0x19A DWELL_TIME_EXP RESERVED DWELL_TIME_EXP 0x00 RW 

0x19B FLAG0_SEL RESERVED FLAG0_SEL 0x00 RW 

0x19C FLAG1_SEL RESERVED FLAG1_SEL 0x00 RW 

0x19E EN_FLAG RESERVED EN_OR RESERVED EN_FLAG1 EN_FLAG0 0x00 RW 

GPIO Configuration 

0x1B0 FORCE_GPIO RESERVED FORCE_GPIO 0x00 RW 

0x1B1 FORCE_GPIO_OUT RESERVED FORCE_GPIO_OUT 0x00 RW 

0x1B2 FORCE_GPIO_VAL RESERVED FORCE_GPIO_VAL 0x00 RW 

0x1B3 READ_GPO RESERVED READ_GPO 0x00 R 

0x1B4 READ_GPI RESERVED READ_GPI 0x00 R 

JESD204B Interface 

0x1C0 DID DID 0x00 RW 

0x1C1 BID RESERVED BID 0x00 RW 

0x1C3 L SCR RESERVED L 0x00 RW 

0x1C4 F F 0x03 RW 

0x1C5 K RESERVED K 0x1F RW 

0x1C6 M M 0x01 RW 

0x1C9 S RESERVED S 0x00 RW 

0x1CB RES1 RES1 0x00 RW 

0x1CC RES2 RES2 0x00 RW 

0x1D0 LID0 RESERVED LID0 0x00 RW 

0x1D1 LID1 RESERVED LID1 0x01 RW 

0x1D8 FCHK0 FCHK0 0x44 RW 

0x1D9 FCHK1 FCHK1 0x45 RW 

0x1E0 EN_LFIFO RESERVED EN_LFIFO 0x00 RW 

0x1E1 SWAP RESERVED SWAP_CONV RESERVED SWAP_LANE 0x00 RW 

0x1E2 LANE_PD ILAS_DELAY RESERVED LANE_PD 0x00 RW 

0x1E3 MIS1 RESERVED TEST_SAMPLE_EN LSYNC_EN ILAS_MODE FACI_DISABLE RESERVED 0x14 RW 

0x1E4 SYNC_PIN RESERVED SYNC_PIN_INV RESERVED INV_10B RESERVED 0x00 RW 

0x1E5 TEST_GEN RESERVED TEST_GEN_SEL TEST_GEN_MODE 0x00 RW 

0x1E6 KF_ILAS KF_ILAS 0x00 RW 

0x1E7 SYNCINB_CTRL RESERVED PD_SYSREF_RX LVDS_SYNCINB RESERVED 0x00 RW 

0x1E8 MIX_CTRL RESERVED MIX_USE_2ND MIX_NEXT MIX_ALL RESERVED USE_2ND_ 
SYSREF 

NEXT_SYSREF ALL_SYSREF 0x00 RW 

0x1E9 K_OFFSET RESERVED K_OFFSET 0x00 RW 

0x1EA SYSREF SYSREF_WIN_NEG SYSREF_WIN_POS 0x00 RW 

0x1EB SER1 SER_DRV_PS RESERVED 0x1C RW 

0x1EC SER2 SER_ITRIM SER_RTRIM 0x9B RW 

0x1EF PRE-EMPHASIS SER_EMP_PS1 SER_EMP_IDAC1 SER_EMP_PS0 SER_EMP_IDAC0 0x00 RW 

ADC Clock Synthesizer 

0x2A0 CLKSYN_ENABLE EN_EXTCK EN_ADC_CK EN_SYNTH EN_VCO_ 
PTAT 

EN_VCO 
_ALC 

EN_VCO EN_OVERRIDE_
CAL 

EN_OVERRIDE 0x00 RW 

0x2A1 CLKSYN_INT_N_LSB INT_N_LSB[7:0] 0x80 RW 

0x2A2 CLKSYN_INT_N_MSB RESERVED INT_N_MSB[10:8] 0x00 RW 

0x2A5 VCO_CAL_RESET RESERVED VCO_CAL_ 
RESET 

RESERVED 0x00 RW 

0x2AA CLKSYN_VCO_BIAS RESERVED BIAS_TEMPCO RESERVED BIAS  0x37 RW 

0x2AB CLKSYN_VCO_CAL INIT_ALC_VALUE ALC_DIS RESERVED ID_SYNTH 0xC0 RW 

0x2AC CLKSYN_I_CP RESERVED I_CP 0x19 RW 

0x2AD EN_CP_CAL EN_CP_CAL RESERVED 0x00  

0x2B7 CLKSYN_VCO_VAR VCO_VAR RESERVED 0xD0 RW 

0x2BB CLKSYN_R_DIV R_DIV RESERVED SYSREF_ 
CTRL 

CLKIN_IMPED RESERVED 0xB9 RW 

0x2BC  CLKSYN_STATUS RESERVED PLL_LCK RESERVED VCO CAL BUSY CP CAL DONE 0x80 R 

0x2DC  JESDSYN_STATUS RESERVED PLL_LCK RESERVED VCO CAL BUSY CP CAL DONE 0x80 R 

ADC Adaptive Shuffler Control 

0x340 SHUFFLE_CTRL RESERVED EN_ADAPTIVE_
SHUFFLE 

0x03 RW 

0x342 SHUFFLE_THREG_0 SHUFFLE_TH2 SHUFFLE_TH1 0xF5 RW 

0x343 SHUFFLE_THREG_1 SHUFFLE_TH4 SHUFFLE_TH3 0xFF RW 
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REGISTER DETAILS 
SPI Configuration Register 

Address: 0x000, Reset: 0x18, Name: SPI_CONFIG 

Table 33. Bit Descriptions for SPI_CONFIG 
Bits Bit Name Description Reset Access 
7 SW_RESET Self-clearing bit causing software reset when set. Software reset returns all SPI registers to 

default state. 
0 RW 

6 LSB_FIRST When set, causes input and output data to be orientated as LSB first, per SPI standard. 0  

4 SDIO_DIR When set, causes SPI interface to be 4-wire with output data appearing on the SDO pin. 1  

This register uses the first four bits to configure SPI interface/format thus Bit 0, Bit 1, and Bit 3 are mirror images of Bit 7, Bit 6, and Bit 4.  
 

Device Configuration Register 

Address: 0x002, Reset: 0x00, Name: DEVICE_CONFIG 

Table 34. Bit Descriptions for DEVICE_CONFIG 
Bits Bit Name Description Reset Access 
[7:2] RESERVED  0x0 RW 

[1:0] PD_MODE Power-down/standby control 0x0 RW 

  00 = normal operation   

  01 = not used.   

  10 = standby mode   

  11 = sleep (power-down) mode   
 

Chip Type Register 

Address: 0x003, Reset: 0x03, Name: CHIP_TYPE 

Table 35. Bit Descriptions for CHIP_TYPE 
Bits Bit Name Description Reset Access 
[7:0] CHIP_TYPE Chip Type: High Speed ADC. 0x03 R 
 

Chip ID 0 Register 

Address: 0x004, Reset: 0xBB, Name: CHIP_ID0 

Table 36. Bit Descriptions for CHIP_ID0 
Bits Bit Name Description Reset Access 
[7:0] CHIP_ID0 Chip ID Low Byte. 0xBB R 
 

Chip ID 1 Register 

Address: 0x005, Reset: 0x00, Name: CHIP_ID1 

Table 37. Bit Descriptions for CHIP_ID1 
Bits Bit Name Description Reset Access 
[7:0] CHIP_ID1 Chip ID High Byte. 0x00 R 
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Chip Grade/Revision Register 

Address: 0x006, Reset: 0x00, Name: GRADE_REVISION 

Table 38. Bit Descriptions for GRADE_REVISION 
Bits Bit Name Description Reset Access 
[7:4] REVISION  0x0 R 

[3:0] GRADE  0x0 R 
 

Vendor ID 0 Register 

Address: 0x00C, Reset: 0x56, Name: VENDOR_ID0 

Table 39. Bit Descriptions for VENDOR_ID0 
Bits Bit Name Description Reset Access 
[7:0] VENDOR_ID0  0x56 R 
 

Vendor ID 1 Register 

Address: 0x00D, Reset: 0x04, Name: VENDOR_ID1 

Table 40. Bit Descriptions for VENDOR_ID1 
Bits Bit Name Description Reset Access 
[7:0] VENDOR_ID1  0x04 R 
 

ADC CLK Frequency LSB Register 

Address: 0x100, Reset: 0x10, Name: FADC_0 

Table 41. Bit Descriptions for FADC_0 
Bits Bit Name Description Reset Access 
[7:0] FADC_0 Lower 8-bits of 16-bit value that defines the ADC CLK frequency to 1 MHz resolution. For example, 

the FADC_1 and FADC_0 settings for a 3200 MHz CLK frequency are 0x0C and 0x80, respectively. 
0x10 RW 

 

ADC CLK Frequency MSB Register 1 

Address: 0x101, Reset: 0x0E, Name: FADC_1 

Table 42. Bit Descriptions for FADC_1 
Bits Bit Name Description Reset Access 
[7:0] FADC_1 Upper 8-bits of 16-bit value that defines the ADC CLK frequency to 1 MHz. For example, the FADC_1 

and FADC_0 settings for a 3200 MHz CLK frequency are 0x0C and 0x80, respectively. 
0x0E RW 

 

IF Frequency LSB Register 0 

Address: 0x102, Reset: 0x2C, Name: FIF_0 

Table 43. Bit Descriptions for FIF_0 
Bits Bit Name Description Reset Access 
[7:0] FIF_0 Lower 8-bits of 16-bit value that defines the target IF frequency to 1 MHz resolution. For example, 

the FIF_1 and FIF_0 settings for a 300 MHz IF frequency are 0x01 and 0x2C, respectively. 
0x2C RW 

 

IF Frequency MSB Register 1 

Address: 0x103, Reset: 0x01, Name: FIF_1 

Table 44. Bit Descriptions for F0_1 
Bits Bit Name Description Reset Access 
[7:0] FIF_1 Upper 8-bits of 16-bit value that defines the target IF frequency to 1 MHz resolution. For example, 

the FIF_1 and FIF_0 settings for a 300 MHz IF frequency would be 0x01 and 0x2C, respectively. 
0x01 RW 
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BW LSB Register 0 

Address: 0x104, Reset: 0x3C, Name: BW_0 

Table 45. Bit Descriptions for BW_0 
Bits Bit Name Description Reset Access 
[7:0] BW_0 Lower 8-bits of 16-bit value that defines the target BW frequency to 1 MHz resolution. For 

example, the BW_1 and BW_0 settings for a 60 MHz BW would be 0x00 and 0x3C, respectively. 
0x3C RW 

 

BW MSB Register 1 

Address: 0x105, Reset: 0x00, Name: BW_1 

Table 46. Bit Descriptions for BW_1 
Bits Bit Name Description Reset Access 
[7:0] BW_1 Upper 8-bits of 16-bit value that defines the target BW frequency to 1 MHz 

resolution. This register should be kept to 0x00 default setting because 
maximum BW should be no greater than 160 MHz. 

0x00 RW 

 

External Inductance Value Register 

Address: 0x106, Reset: 0x14, Name: LEXT 

Table 47. Bit Descriptions for LEXT 
Bits Bit Name Description Reset Access 
[7:0] LEXT External inductance in nH. Enter the external inductance value for the LC tank 

resonator. The default value of 0x14 corresponds to 20 nH 
0x14 RW 

 

Bandwidth Margin (Low End) Register 

Address: 0x107, Reset: 0x05, Name: MRGN_L 

Table 48. Bit Descriptions for MRGN_L 
Bits Bit Name Description Reset Access 
[7:0] MRGN_L An 8-bit register defining the offset frequency (to 1 MHz resolution) to which the 

frequency of the lower resonator is offset from its theoretical ideal value. The default 
setting is 5 MHz. Increasing the value lowers the actual resonator frequency. 

0x05 RW 

 

Bandwidth Margin (Upper End) Register 

Address: 0x108, Reset: 0x05, Name: MRGN_U 

Table 49. Bit Descriptions for MRGN_U 
Bits Bit Name Description Reset Access 
[7:0] MRGN_U An 8-bit register defining the offset frequency (to 1 MHz resolution) to which the frequency of the 

upper resonator is offset from its theoretical ideal value. The default setting is 5 MHz. Increasing 
the value increases the actual resonator frequency. 

0x05 RW 

 

Bandwidth Margin (IF) Register 

Address: 0x109, Reset: 0x00, Name: MRGN_IF 

Table 50. Bit Descriptions for MRGN_IF 
Bits Bit Name Description Reset Access 
[7:0] MRGN_IF An 8-bit register defining the offset frequency (to 1 MHz resolution) to which the frequency of the 

LC resonator is offset from its theoretical ideal value. The default setting is 0 MHz. Increasing the 
value increases the actual resonator frequency. 

0x00 RW 

 





http://www.analog.com/AD6676?doc=AD6676.pdf




AD6676 Data Sheet
 

Rev. D | Page 74 of 90 

Standby Register 

Address: 0x150, Reset: 0x02, Name: STANDBY 

When bits in this register are set, the corresponding blocks enter a power-down state when the chip enters standby mode. 

Table 64. Bit Descriptions for STANDBY 
Bits Bit Name Description Reset Access 
7 RESERVED  0x0 RW 

6 STBY_VSS2GEN 1: power down negative supply (VSS2) generator during standby. 0x0 RW 

5 STBY_CLK_PLL 1: power down main clock PLL during standby. 0x0 RW 

4 STBY_JESD_PLL 1: power down JESD interface PLL during standby. 0x0 RW 

3 STBY_JESD_PHY 1: power down JESD interface transmitters during standby. 0x0 RW 

2 STBY_FRAMER 1: power down JESD interface framer logic during standby. 0x0 RW 

1 STBY_DATAPATH 1: power down digital datapath during standby. 0x1 RW 

0 STBY_DIGCLK 1: disable all digital clocks during standby. 0x0 RW 
 

Digital Power-Down Register 

Address: 0x151, Reset: 0x00, Name: PD_DIG 

Table 65. Bit Descriptions for PD_DIG 
Bits Bit Name Description Reset Access 
[7:3] RESERVED  0x00 RW 
2 PD_FRAMER 1: power down JESD interface framer logic. 0x0 RW 
1 PD_DATAPATH 1: power down digital datapath. 0x0 RW 
0 PD_DIGCLK 1: power down all digital clocks. 0x0 RW 
 

Standby Pin Control Register 

Address: 0x152, Reset: 0x00, Name: PD_PIN_CTRL 

Table 66. Bit Descriptions for PD_PIN_CTRL 
Bits Bit Name Settings Description Reset Access 
[7:5] RESERVED   0x0 RW 
4 PD_PIN_EN  Enable Standby Mode Control from a GPIO Pin. 0x0 RW 
  0 Use only register 2 to select standby mode.   
  1 Use Register 2 or the selected pin to select standby mode. Standby mode 

is the logical OR of the register setting and the pin state. 
  

[3:2] RESERVED   0x0 RW 
[1:0] PD_PIN_SEL  Select GPIO pin for standby control. 0x0 RW 
  00 Use AGC1 for standby control.   
  01 Use AGC2 for standby control.   
  10 Use AGC3 for standby control.   
  11 Use AGC4 for standby control.   
 

Attenuator Mode Register 

Address: 0x180, Reset: 0x00, Name: ATTEN_MODE 

Table 67. Bit Descriptions for ATTEN_MODE 
Bits Bit Name Description Reset Access 
[7:1] RESERVED  0x00 RW 
0 ATTEN_MODE Attenuator Mode. 0x0 RW 
  0 = Use AGC2 pin to select between values in Register 0x0181 and Register 0x0182.   
  1 = Use AGC1 and AGC2 pins to decrement/increment attenuation value.   
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Attenuator AGC2 Pin Low Value Register 

Address: 0x181, Reset: 0x0C, Name: ATTEN_VALUE_PIN0 

Table 68. Bit Descriptions for ATTEN_VALUE_PIN1 
Bits Bit Name Description Reset Access 
[7:0] ATTEN_VALUE_PIN0 Attenuation value to be used in ATTEN_MODE = 0 when the AGC2 pin is low. 

Valid range is from 0 (minimum attenuation) to 27 (maximum attenuation). 
Value 28 to Value 31 disable the attenuator. Default is 12 dB attenuation. 

0x0C RW 

 

Attenuator AGC2 Pin High Value Register 

Address: 0x182, Reset: 0x0C, Name: ATTEN_VALUE_PIN1 

Table 69. Bit Descriptions for ATTEN_VALUE_PIN1 
Bits Bit Name Description Reset Access 
[7:0] ATTEN_VALUE_PIN1 Attenuation value to be used in ATTEN_MODE = 0 when the AGC2 pin is high. 

Valid range is from 0 (minimum attenuation) to 27 (maximum attenuation). 
Value 28 to Value 31 disable the attenuator. Default is 12 dB attenuation. 

0x0C RW 

 

Attenuator Initialization Register 

Address: 0x183, Reset: 0x00, Name: ATTEN_INIT 

Table 70. Bit Descriptions for ATTEN_INIT 
Bits Bit Name Description Reset Access 
[7:0] ATTEN_INIT Initialize the attenuator value when using ATTEN_MODE = 1. 0x00 RW 
 

Attenuator Status Register 

Address: 0x184, Reset: 0x0C, Name: ATTEN_CTL 

Table 71. Bit Descriptions for ATTEN_CTL 
Bits Bit Name Description Reset Access 
7 ATT_PIN Read back the state of the AGC2 pin. 0x0 R 

[6:5] RESERVED  0x0 RW 

[4:0] ATTEN_READ Read back the actual attenuation value in ATTEN_MODE. 0x0C R 
 

ADC Reset Threshold Register 

Address: 0x188, Reset: 0x05, Name: ADCRE_THRH 

Table 72. Bit Descriptions for ADCRE_THRH 
Bits Bit Name Description Reset Access 
[7:3] RESERVED  0x00 RW 

[2:0] ADCRE_THRH ADC Reset Threshold. The ADC reset triggers if more than threshold out of 
eight consecutive ADC samples have the full-scale value of ±8. 

0x5 RW 

 

ADC Reset Pulse Length Register 

Address: 0x189, Reset: 0x01, Name: ADCRE_PULSE_LEN 

Table 73. Bit Descriptions for ADCRE_PULSE_LEN 
Bits Bit Name Description Reset Access 
[7:5] RESERVED  0x0 RW 

[4:0] ADCRE_PULSE_LEN The duration of the reset pulse to the ADC, (x + 1) × 8/FADC. 0x01 RW 
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ADC Reset Attenuation Step Register 

Address: 0x18A, Reset: 0x06, Name: ATTEN_STEP_RE 

Table 74. Bit Descriptions for ATTEN_STEP_RE 
Bits Bit Name Description Reset Access 
[7:5] RESERVED  0x0 RW 

[4:0] ATTEN_STEP_RE The size of the increase in attenuation after a reset event, in dB. The 
attenuation is clipped to a maximum value of 27 dB. 

0x06 RW 

 

ADC Unstable Flag Control Register 

Address: 0x18F, Reset: 0x00, Name: ADC_UNSTABLE 

Table 75. Bit Descriptions for ADC_UNSTABLE 
Bits Bit Name Description Reset Access 
[7:2] RESERVED  0x00 RW 
1 CLEAR_UNSTABLE_FLAG Clear unstable flag. Writing a 1 to this bit clears the UNSTABLE_FLAG. This 

bit is self clearing. 
0x0 RW 

0 UNSTABLE_FLAG Unstable flag. This is a sticky flag that indicates if an ADC reset condition 
has been detected. It is cleared only by the CLEAR_UNSTABLE_FLAG bit 
and the hardware/software resets. 

0x0 R 

 

Peak Threshold 0 LSB Register 

Address: 0x193, Reset: 0x00, Name: PKTHRH0_LSB 

Table 76. Bit Descriptions for PKTHRH0_LSB 
Bits Bit Name Settings Description Reset Access 
[7:0] PKTHRH0_LSB  Peak Threshold 0 LSB. 0x00 RW 
 

Peak Threshold 0 MSB Register 

Address: 0x194, Reset: 0x00, Name: PKTHRH0_MSB 

Table 77. Bit Descriptions for PKTHRH0_MSB 
Bits Bit Name Settings Description Reset Access 
[7:4] RESERVED   0x0 RW 
[3:0] PKTHRH0_MSB  Peak Threshold 0 MSB. 0x0 RW 
 

Peak Threshold 1 LSB Register 

Address: 0x195, Reset: 0x00, Name: PKTHRH1_LSB 

Table 78. Bit Descriptions for PKTHRH1_LSB 
Bits Bit Name Settings Description Reset Access 
[7:0] PKTHRH1_LSB  Peak Threshold 1 LSB. 0x00 RW 
 

Peak Threshold 1 MSB Register 

Address: 0x196, Reset: 0x00, Name: PKTHRH1_MSB 

Table 79. Bit Descriptions for PKTHRH1_MSB 
Bits Bit Name Settings Description Reset Access 
[7:4] RESERVED   0x0 RW 
[3:0] PKTHRH1_MSB  Peak Threshold 1 MSB. 0x0 RW 
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DEC Low Threshold LSB Register 

Address: 0x197, Reset: 0x00, Name: LOWTHRH_LSB 

Table 80. Bit Descriptions for LOWTHRH_LSB 
Bits Bit Name Settings Description Reset Access 
[7:0] LOWTHRH_LSB  Low Threshold LSB. 0x00 RW 
 

Low Threshold MSB Register 

Address: 0x198, Reset: 0x00, Name: LOWTHRH_MSB 

Table 81. Bit Descriptions for LOWTHRH_MSB 
Bits Bit Name Settings Description Reset Access 
[7:4] RESERVED   0x0 RW 
[3:0] LOWTHRH_MSB  Low Threshold MSB. 0x0 RW 
 

Dwell Time Mantissa Register 

Address: 0x199, Reset: 0x00, Name: DWELL_TIME_MANTISSA 

Table 82. Bit Descriptions for DWELL_TIME_MANTISSA 
Bits Bit Name Settings Description Reset Access 
[7:0] DWELL_TIME_MANTISSA  Dwell Time mantissa. 0x00 RW 
 

Dwell Time Exponent Register 

Address: 0x19A, Reset: 0x00, Name: DWELL_TIME_EXP 

Table 83. Bit Descriptions for DWELL_TIME_EXP 
Bits Bit Name Settings Description Reset Access 
[7:4] RESERVED   0x0 RW 
[3:0] DWELL_TIME_EXP  Dwell Time Exponent. 0x0 RW 
 

AGC Flag 0 Select Register 

Address: 0x19B, Reset: 0x00, Name: FLAG0_SEL 

Table 84. Bit Descriptions for FLAG0_SEL 
Bits Bit Name Description Reset Access 
[7:3] RESERVED  0x00 RW 

[2:0] FLAG0_SEL Select 1 of 4 flags to output on the AGC3 pin. 0x0 RW 
  000 = ADC reset pulse.   

  100 = DEC peak above DEC Threshold 0.   
  101 = DEC peak above DEC Threshold 1.   

  110 = DEC peak below DEC low threshold for dwell time.   
 

AGC Flag 1 Select Register 

Address: 0x19C, Reset: 0x00, Name: FLAG1_SEL 

Table 85. Bit Descriptions for FLAG1_SEL 
Bits Bit Name Description Reset Access 
[7:3] RESERVED  0x00 RW 

[2:0] FLAG1_SEL Select one of four flags to output on the AGC4 pin.  0x0 RW 
  000 = ADC reset pulse.   
  100 = DEC peak above DEC Threshold 0.   
  101 = DEC peak above DEC Threshold 1.   
  110 = DEC peak below DEC low threshold for dwell time.   
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AGC Flag Enable Register 

Address: 0x19E, Reset: 0x00, Name: EN_FLAG 

Table 86. Bit Descriptions for EN_FLAG 
Bits Bit Name Description Reset Access 
[7:5] RESERVED  0x0 RW 

4 EN_OR Combine ADC reset with peak detect. When asserted, this bit causes 
the ADC reset pulse (Flag Select Option 0) to be logically OR-ed with 
one of the peak-detect flags options specified in Register 0x19B or 
Register 0x19C. 

0x0 RW 

[3:2] RESERVED  0x0 RW 

1 EN_FLAG1 Enable Flag 1. 0x0 RW 

  0 = Force AGC4 pin low.   

  1 = Enable selected flag on AGC4 pin (see FLAG1_SEL).   

0 EN_FLAG0 Enable Flag 0. 0x0 RW 

  0 = Force AGC3 pin low.   

  1 = Enable selected flag on AGC3 pin (see FLAG0_SEL).   
 

Force GPIO Register 

Address: 0x1B0, Reset: 0x00, Name: FORCE_GPIO 

Table 87. Bit Descriptions for FORCE_GPIO 
Bits Bit Name Description Reset Access 
[7:4] RESERVED  0x0 RW 
[3:0] FORCE_GPIO Force GPIO use. Force one or more of the pins, AGC1 to AGC4, to be used as a GPIO rather than 

any other specified use. 
0x00 RW 

  Bit 0: force AGC1 to be used as a GPIO.   
  Bit 1: force AGC2 to be used as a GPIO.   
  Bit 2: force AGC3 to be used as a GPIO.   
  Bit 3: force AGC4 to be used as a GPIO.   
 

Force GPIO as Output Register 

Address: 0x1B1, Reset: 0x00, Name: FORCE_GPIO_OUT 

Table 88. Bit Descriptions for FORCE_GPIO_OUT 
Bits Bit Name Description Reset Access 
[7:4] RESERVED  0x0 RW 
[3:0] FORCE_GPIO_OUT Force GPIO use as an output. When used in conjunction with FORCE_GPIO, configure 

one or more of the pins, AGC1 to AGC4, to be used as a general purpose output or input. 
0x00 RW 

  Bit 0 = 1: use AGC1 as an output.   
  Bit 0 = 0: use AGC1 as an input.   
  Bit 1 = 1: use AGC2 as an output.   
  Bit 1 = 0: use AGC2 as an input.   
  Bit 2 = 1: use AGC3 as an output.   
  Bit 2 = 0: use AGC3 as an input.   
  Bit 3 = 1: use AGC4 as an output.   
  Bit 3 = 0: use AGC4 as an input.   
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Force GPIO Value Register 

Address: 0x1B2, Reset: 0x00, Name: FORCE_GPIO_VAL 

Table 89. Bit Descriptions for FORCE_GPIO_VAL 
Bits Bit Name Description Reset Access 
[7:4] RESERVED  0x0 RW 
[3:0] FORCE_GPIO_VAL Force GPIO Value. When used in conjunction with FORCE_GPIO and FORCE_GPIO_OUT, 

configure the state of one or more of the pins, AGC1 to AGC4, when being used as a 
general purpose output. 

0x00 RW 

  Bit [0]: state of AGC1 when being used as an output.   
  Bit [1]: state of AGC2 when being used as an output.   
  Bit [2]: state of AGC3 when being used as an output.   
  Bit [3]: state of AGC4 when being used as an output.   
 

GPIO Output Status Register 

Address: 0x1B3, Reset: 0x00, Name: READ_GPO 

Table 90. Bit Descriptions for READ_GPO 
Bits Bit Name Description Reset Access 
[7:4] RESERVED  0x0 RW 

[3:0] READ_GPO Read back the status of the GPIO output bits. These are the same as the external pins, 
AGC1 through AGC4, if the GPIO are enabled and configured as outputs. 

0x00 R 

 

GPIO Input Status Register 

Address: 0x1B4, Reset: 0x00, Name: READ_GPI 

Table 91. Bit Descriptions for READ_GPI 
Bits Bit Name Description Reset Access 
[7:4] RESERVED  0x0 RW 

[3:0] READ_GPI Read back the status of the GPIO input bits. These are the same as the external 
pins, AGC1 through AGC4, if the GPIO are enabled and configured as inputs 

0x00 R 

 

JESD204 DID Register 

Address: 0x1C0, Reset: 0x00, Name: DID 

Table 92. Bit Descriptions for DID 
Bits Bit Name Description Reset Access 
[7:0] DID Device ID 0x00 RW 
 

JESD204 BID Register 

Address: 0x1C1, Reset: 0x00, Name: BID 

Table 93. Bit Descriptions for BID 
Bits Bit Name Description Reset Access 
[7:4] RESERVED  0x0 R 
[3:0] BID Bank ID 0x0 RW 
 

JESD204 L/SCR Register 

Address: 0x1C3, Reset: 0x00, Name: L 

Table 94. Bit Descriptions for L 
Bits Bit Name Settings Description Reset Access 
7 SCR  SCR Parameter. 0x0 RW 
  0 Scrambling disabled.   
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Bits Bit Name Settings Description Reset Access 
  1 Scrambling enabled.   
[6:5] RESERVED   0x0 RW 
[4:0] L  L Parameter. 0x00 RW 
  00000 One lane.   
  00001 Two lanes.   
 

JESD204 F Register 

Address: 0x1C4, Reset: 0x03, Name: F 

Table 95. Bit Descriptions for F 
Bits Bit Name Settings Description Reset Access 
[7:0] F  Octest per Frame per Lane. 0x03 RW 
  00000001 F = 2   
  00000011 F = 4   
 

JESD204 K Register 

Address: 0x1C5, Reset: 0x1F, Name: K 

Table 96. Bit Descriptions for K 
Bits Bit Name Settings Description Reset Access 
[7:5] RESERVED   0x0 RW 
[4:0] K  Frames per multiframe. Number of frames per multiframe is the register 

value plus one. 
0x1F RW 

 

JESD204 M Register 

Address: 0x1C6, Reset: 0x01, Name: M 

Table 97. Bit Descriptions for M 
Bits Bit Name Settings Description Reset Access 
[7:0] M  M. 0x01 RW 
  00000001 Two converters (I/Q data).   
 

JESD204 S Register 

Address: 0x1C9, Reset: 0x00, Name: S 

Table 98. Bit Descriptions for S 
Bits Bit Name Settings Description Reset Access 
[7:5] RESERVED   0x0 RW 
[4:0] S  S. 0x00 RW 
  00000 One sample per frame (the only valid option).   
 

JESD204 RES1 Register 

Address: 0x1CB, Reset: 0x00, Name: RES1 

Table 99. Bit Descriptions for RES1 
Bits Bit Name Description Reset Access 
[7:0] RES1  0x00 RW 

 

 

 



Data Sheet AD6676
 

Rev. D | Page 81 of 90 

JESD204 RES2 Register 

Address: 0x1CC, Reset: 0x00, Name: RES2 

Table 100. Bit Descriptions for RES2 
Bits Bit Name Description Reset Access 
[7:0] RES2  0x00 RW 
 

JESD204 LID0 Register 

Address: 0x1D0, Reset: 0x00, Name: LID0 

Table 101. Bit Descriptions for LID0 
Bits Bit Name Description Reset Access 
[7:5] RESERVED  0x0 RW 

[4:0] LID0 Lane ID for Lane 0. 0x00 RW 
 

JESD204 LID1 Register 

Address: 0x1D1, Reset: 0x01, Name: LID1 

Table 102. Bit Descriptions for LID1 
Bits Bit Name Description Reset Access 
[7:5] RESERVED  0x0 RW 

[4:0] LID1 Lane ID for Lane 1. 0x01 RW 
 

JESD204 FCHK0 Register 

Address: 0x1D8, Reset: 0x44, Name: FCHK0 

Table 103. Bit Descriptions for FCHK0 
Bits Bit Name Description Reset Access 
[7:0] FCHK0 Checksum for Lane 0. 0x44 RW 
 

JESD204 FCHK1 Register 

Address: 0x1D9, Reset: 0x45, Name: FCHK1 

Table 104. Bit Descriptions for FCHK1 
Bits Bit Name Description Reset Access 
[7:0] FCHK1 Checksum for Lane 1. 0x45 RW 
 

Enable Lane FIFO Register 

Address: 0x1E0, Reset: 0x00, Name: EN_LFIFO 

Table 105. Bit Descriptions for EN_LFIFO 
Bits Bit Name Description Reset Access 
[7:1] RESERVED  0x00 RW 

0 EN_LFIFO Lane FIFO Enable. Once the entire configuration of the framer has been completed, and the 
link is powered up, set this bit to start the lane FIFOs that manage the hand-off of data from 
the framer to the transmitter PHY. 

0x0 RW 
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SYNCINB and SYSREF Control Register  

Address: 0x1E7, Reset: 0x00, Name: SYNCINB_CTRL 

Table 112. Bit Descriptions for SYNCB_CTRL 
Bits Bit Name Description Reset Access 
[7:4] RESERVED  0x0 RW 

3 PD_SYSREF_RX Power down SYSREF receiver. 0x0 RW 

2 LVDS_SYNCINB Use LVDS for SYNCINB. (0 = CMOS, 1 = LVDS differential with 100 Ω termination). 0x0 RW 

[1:0] RESERVED  0x0 RW 
 

Clock Synchronization Register 

Address: 0x1E8, Reset: 0x00, Name: MIX_CTRL 

Table 113. Bit Descriptions for MIX_CTRL 
Bits Bit Name Description Reset Access 
7 RESERVED  0x0 RW 

6 MIX_USE_2ND When used in conjunction with Bit 5, setting this bit causes the second SYSREF that 
is used to align the clocks to also be used to reset the mixer NCO phases. This bit 
does not self-clear. This bit is only active when Bit 2 is also active. 

0x0 RW 

5 MIX_NEXT Once set, only the next SYSREF pulse that is used to align the clock dividers is also 
used to reset the mixers NCO phases. This bit self clears after use. This bit is only 
active when Bit 1 is also active. 

0x0 RWAC 

4 MIX_ALL Any SYSREF that is used to align the clocks is also used to reset the mixers' NCO 
phases. This bit is only active when Bit 0 is also active. 

0x0 RW 

3 RESERVED  0x0 RW 

2 USE_2ND_SYSREF When used in conjunction with Bit 1, setting this bit causes the second SYSREF to be 
used for alignment rather than the first. This bit does not self clear. 

0x0 RW 

1 NEXT_SYSREF Once set, only the next SYSREF pulse is used to align the clock dividers. This bit self-
clears after the next SYSREF. 

0x0 RWAC 

0 ALL_SYSREF All SYSREF pulses are used to align the clock dividers. 0x0 RW 
 

LMFC Offset Register 

Address: 0x1E9, Reset: 0x00, Name: K_OFFSET 

Table 114. Bit Descriptions for K_OFFSET 
Bits Bit Name Description Reset Access 
[7:5] RESERVED  0x0 RW 

[4:0] K_OFFSET This register provides an offset that moves the position of the internal LMFC 
with respect to SYSREF. A larger value places the LMFC later in time. In units of 
frame periods. 

0x00 RW 

 

SYSREF Window Register 

Address: 0x1EA, Reset: 0x00, Name: SYSREF 

Table 115. Bit Descriptions for SYSREF 
Bits Bit Name Description Reset Access 
[7:4] SYSREF_WIN_NEG SYSREF_WIN_NEG. Do not align clocks if SYSREF is no earlier than register 

value before its expected position. In units of 2/FADC. 
0x0 RW 

[3:0] SYSREF_WIN_POS SYSREF_WIN_POS. Do not align clocks if SYSREF is no later than register 
value after its expected position. In units of 2/FADC. 

0x0 RW 
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PHY Control 0 Register 

Address: 0x1EB, Reset: 0x1C, Name: SER1 

Table 116. Bit Descriptions for SER1 
Bits Bit Name Description Reset Access 
7 SER_DRV_PS Serializer Polarity Selection. 0x0 RW 

  0 = Polarity not inverted.   

  1 = Polarity inverted.   

[6:0] RESERVED  0x1C RW 
 

PHY Control 1 Register 

Address: 0x1EC, Reset: 0x00, Name: SER2 

Table 117. Bit Descriptions for SER1 
Bits Bit Name Description Reset Access 
[7:4] SER_ITRIM Driver bias current trim with recommended setting of 0x0B. 0x9 RW 

[3:0] SER_RTRIM Resistor termination code with recommended setting of 0x0D. 0xB RW 
 

PHY Control 3 Register 

Address: 0x1EF, Reset: 0x00, Name: PRE-EMPHASIS 

Table 118. Bit Descriptions for PRE-EMPHASIS 
Bits Bit Name Description Reset Access 
7 SER_EMP_PS1 Toggle Polarity of Lane 1 Emphasis. 0x0 RW 

[6:4] SER_EMP_IDAC1 Lane 1 IDAC Setting. 0x0 RW 

  00: 0 mV emphasis differential p-p.   

  01: 160 mV emphasis differential p-p.   

  10: 80 mV emphasis differential p-p.   

  11: 40 mV emphasis differential p-p.   

3 SER_EMP_PS0 Toggle polarity of Lane 0 emphasis. 0x0 RW 

[2:0] SER_EMP_IDAC0 Lane 0 IDAC Setting. 0x0 RW 

  00: 0 mV emphasis differential p-p.   

  01: 160 mV emphasis differential p-p.   

  10: 80 mV emphasis differential p-p.   

  11: 40 mV emphasis differential p-p.   
 

ADC Standby 0 Register 

Address: 0x250, Reset: 0xFF, Name: STBY_DAC 

Table 119. Bit Descriptions for STBY_DAC 
Bits Bit Name Description Reset Access 
[7:0] STBY_DAC Setting register to 0x95 results in faster standby ADC recovery time. 0xFF RW 
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CLKSYN Enable Register 

Address: 0x2A0, Reset: 0x00, Name: CLKSYN_ENABLE 

Table 120. Bit Descriptions for CLKSYN_ENALBE 
Bits Bit Name Description Reset Access 
7 EN_EXTCK EXTCK Enable. 0x0 RW 

6 EN_ADC_CK ADC CK Enable. 0x0 RW 

5 EN_SYNTH Synthesizer Enable. 0x0 RW 

4 EN_VCO_PTAT VCO PTAT Enable. 0x0 RW 

3 EN_VCO_ALC VCO ALC Enable. 0x0 RW 

2 EN_VCO VCO Enable. 0x0 RW 

1 EN_OVERIDE_CAL Override Calibration Enable. 0x0 RW 

0 EN_OVERIDE Override Enable. 0x0 RW 
 

CLKSYN Integer N LSB Register 

Address: 0x2A1, Reset: 0x80, Name: CLKSYN_INT_N_LSB 

Table 121. Bit Descriptions for CLKSYN_INT_N_LSB 
Bits Bit Name Description Reset Access 
[7:0] INT_N_LSB Lower LSBs of 11-bit Integer-N Value. 0x80 RW 
 

CLKSYN Integer N MSB Register 

Address: 0x2A2, Reset: 0x00, Name: CLKSYN_INT_N_MSB 

Table 122. Bit Descriptions for CLKSYN_INT_N_MSB 
Bits Bit Name Description Reset Access 
[7:3] RESERVED  0x0 RW 

[2:0] INT_N_MSB Upper 3 MSBs of 11-bit Integer N Value. 0x0 RW 
 

CLKSYN VCO Calibration RESET Register 

Address: 0x2A5, Reset: 0x00, Name: VCO_CAL_RESET 

Table 123. Bit Descriptions for VCO_CAL_RESET 
Bits Bit Name Description Reset Access 
[7:4] RESERVED  0x0 RW 

3 VCO_CAL_RESET Reset VCO Calibration. 0 RW 

[2:0]  RESERVED  0x0 RW 
 

CLKSYN KVCO VCO Register 

Address: 0x2A9, Reset: 0x00, Name: CLKSYN_KVCO 

Table 124. Bit Descriptions for CLKSYN_KVCO 
Bits Bit Name Description Reset Access 
[7:4] VCO KVCO VAR  0x0 RW 

[3:0] VCO_ALC_LVL  0xA RW 
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CLKSYN VCO Bias Register 

Address: 0x2AA, Reset: 0x37, Name: CLKSYN_VCO_BIAS 

Table 125. Bit Descriptions for CLKSYN_VCO_BIAS  
Bits Bit Name Description Reset Access 
[7:6] RESERVED  0 RW 

[5:4] BIAS_TEMPCO VCO Bias Tempco Setting. 0x3 RW 

3 RESERVED  0 RW 

[2:0] BIAS VCO Bias Setting. 0x7 RW 
 

CLKSYN VCO Calibration Register 

Address: 0x2AB, Reset: 0xC0, Name: CLKSYN_VCO_CAL 

Table 126. Bit Descriptions for CLKSYN_VCO_CAL 
Bits Bit Name Description Reset Access 
[7:4] INIT_ALC_VALUE Initial Automatic Level Control Value. 0xC RW 

3 ALC_DIS ALC calibration Test Bit. 0 RW 

[2:1] RESERVED  0 RW 

0 ID_SYNTH Initiates VCO Calibration. 0 RW 
 

CLKSYN Charge Pump Register 

Address: 0x2AC, Reset: 0x19, Name: CLKSYN_I_CP 

Table 127. Bit Descriptions for CLKSYN_I_CP 
Bits Bit Name Description Reset Access 
[7:6] RESERVED  0x0 RW 

[5:0] I_CP Charge Pump Current = min(63, 1.33 × 1028/(fPFD × FCLK
2) − 1). 0x19 RW 

 

CLKSYN Charge Pump Calibration Register 

Address: 0x2AD, Reset: 0x00, Name: EN_CP_CAL 

Table 128. Bit Descriptions for EN_CP_CAL 
Bits Bit Name Description Reset Access 
[7:6] EN_CP_CAL  0x0 RW 

[6:0] RESERVED  0x0 RW 
 

CLKSYN VCO Varactor Register 

Address: 0x2B7, Reset: 0xD0, Name: CLKSYN_VCO_VAR 

Table 129. Bit Descriptions for CLKSYN_VCO_VAR 
Bits Bit Name Description Reset Access 
[7:4] VCO_VAR VCO Varactor Setting. 0xD0 RW 

 [3:0] RESERVED  
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CLKSYN Reference Divider and SYSREF Control Register  

Address: 0x2BB, Reset: 0xB9, Name: CLKSYN_R_DIV 

Table 130. Bit Descriptions for CLKSYN_R_DIV  
Bits Bit Name Description Reset Access 
[7:6] R_DIV 00 = div-by-1; 01 = div-by-2; 10 = div-by-4; 11 = multiply-by-2. 10 RW 

[5:4] RESERVED  0x3 RW 

3 SYSREF_CTRL SYSREF Input Sampling Clock. 1 RW 

  0 = use clock synthesizer reference clock.   

  1 = use internal clock at FADC/2 (use for nonclock synthesizer case).   

2 CLKIN_IMPED CLKIN Impedance. 0 RW 

  0 = configure CLK± as 100 Ω termination, configuration for clock 
synthesizer disabled. 

  

  1 = configure CLK+ as high-Z, configuration for clock synthesizer enabled.   

[1:0] RESERVED  0x1 RW 
 

CLKSYN Status Register 

Address: 0x2BC, Reset: 0x80, Name: CLKSYN_STATUS 

Table 131. Bit Descriptions for CLKSYN_STATUS 
Bits Bit Name Description Reset Access 
[7:4] RESERVED  0x8 R 

3 PLL_LCK Clock Synthesizer Lock Bit (1 = lock). 0x0 R 

2 RESERVED  0x0 R 

1 VCO CAL BUSY VCO Calibration Busy (0 = done). 0x0 R 

0 CP CAL DONE Charge Pump Calibration Done (1 = done). 0x0 R 
 

JESDSYN Status Register 

Address: 0x2DC, Reset: 0x80, Name: JESDSYN_STATUS 

Table 132. Bit Descriptions for JESDSYN_STATUS 
Bits Bit Name Description Reset Access 
[7:4] RESERVED  0x8 R 

3 PLL_LCK JESD204 PLL Synthesizer Lock Bit (1 = lock). 0x0 R 

2 RESERVED  0x0 R 

1 VCO CAL BUSY VCO Calibration Busy (0 = done). 0x0 R 

0 CP CAL DONE Charge Pump Calibration Done (1 = done). 0x0 R 
 

Shuffler Control Register 

Address: 0x340, Reset: 0x03, Name: SHUFFLE_CTRL 

Table 133. Bit Descriptions for SHUFFLE_CTRL 
Bits Bit Name Description Reset Access 
[7:2] RESERVED  0x00 RW 

1 RESERVED  1 RW 

0 EN_ADAPTIVE_SHUFFLE Enable Adaptive Flash Shuffling. 1 RW 
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Shuffler Threshold 1 and 2 Register 

Address: 0x342, Reset: 0xF5, Name: SHUFFLE_THREG_0 

Table 134. Bit Descriptions for SHUFFLE_THREG_0 
Bits Bit Name Description Reset Access 
[7:4] SHUFFLE_TH2 Threshold value for shuffling every two cycles. Shuffle-every-2 is triggered 

when the ADC data is greater than or equal to this threshold. 
0xF R 

[3:0] SHUFFLE_TH1 Threshold value for shuffling every one cycle. Shuffle-every-1 is triggered 
when the ADC data is greater than or equal to this threshold 

0x5 R 

 

Shuffler Threshold 3 and 4 Register 

Address: 0x343, Reset: 0xFF, Name: SHUFFLE_THREG_1 

Table 135. Bit Descriptions for SHUFFLE_THREG_1 
Bits Bit Name Description Reset Access 
[7:4] SHUFFLE_TH4 Threshold value for shuffling every four cycles. Shuffle-every-4 is triggered 

when the ADC data is greater than or equal to this threshold. 
0xF R 

[3:0] SHUFFLE_TH3 Threshold value for shuffling every three cycles. Shuffle-every-3 is triggered 
when the ADC data is greater than or equal to this threshold 

0xF R 
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Figure 151. 80-Ball Wafer Level Chip Scale Package [WLCSP] 

(CB-80-5) 
Dimensions shown in millimeters 

ORDERING GUIDE 
Model1 Temperature Range Package Description Package Option 
AD6676BCBZRL −40°C to +85°C 80-Ball Wafer Level Chip Scale Package [WLCSP] CB-80-5 
AD6676EBZ  Evaluation Board   
 
1 Z = RoHS Compliant Part. 
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