


AD9652

Default Default
Addr Register Bit7 Bit 0 Value Notes/
(Hex) | Name (MSB) Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 (LSB) (Hex) Comments
0x0B Clock divide Clock divide ratio 0x00
(global) 000 = divide by 1
001 = divide by 2
010 =reserved, do not use
011 =divide by 4
100 = divide by 8
0x0D Test mode ResetPN23 | Reset Output test mode 0x00 When this
(local) longgen PN9 0000 = off (default) register is
PN23: short gen 0001 = midscale short set, the test
1+x7 + PNo: 0010 = positive FS data is
x2 1+x3+x8 0011 = negative FS placed on
0100 = alternating checkerboard the output
0101 = PN23 long sequence pins (DOt
0110 = PN9 short sequence to D154+)in
0111 = one/zero word toggle place of
normal data
OxOF Common- Enable 0x00
mode servo common-
(global) mode
servo
0x10 Offset adjust Offset adjust in LSBs from +127 (0111 1111) to —128 (1000 0000) 0x00
(local) (twos complement format)
0x14 Output Output format 0x00 Configures
mode (local) 00 = offset binary the outputs
(default) and the
01 =twos complement format of
10 = gray code the data
11 =reserved
0x15 Output LVDS output drive current adjust 0x00
LVDS 000 = 3.72 mA (ANSI-LVDS,
control default)
(global) 001 =3.50mA
010=3.30mA
011=2.96 mA
100 =2.82 mA
101 =2.57mA
110=2.27 mA
111 =2.00 mA (reduced swing
LVDS)
0x16 Clock phase Input clock divider phase adjust 0x00
adjust 000 = no delay
(global) 001 = 1 input clock cycle
010 = 2 input clock cycle
011 =3 input clock cycle
100 = 4 input clock cycle
101 =5 input clock cycle
110 = 6 input clock cycle
111 =7 input clock cycle
0x17 DCO=+ DCO= clock delay 0x00
output delay (Delay = (2500 ps x register value/31))
(global) 00000 = 0 ps
00001 =81 ps
00010 =161 ps
11110 =2419 ps
11111 =2500 ps
0x18 Input span Reserved, | Reserved, Vrer select 0xCO
select setto 1 setto 1 000=1.25V (2.5V p-p input), default
(global) 001=1.125V(2.25V p-pinput)
010=1.20V (24V p-pinput)
011=1.25V(2.5V p-p input)
100 = do not use
101=1.0V(2.0V p-pinput)
0x30 Dither (local) Dither 0x00
enable
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AD9632

Default Default
Addr Register Bit7 Bit 0 Value Notes/
(Hex) | Name (MSB) Bit6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 (LSB) (Hex) Comments
0x45 Fast detect Enable 0x00
(FD) control fast
detect
output
0x47 FD upper Fast Detect Upper Threshold[3:0] 0x08
threshold Valid programming range = 0x1 to 0x8
Threshold = midscale + (register value) x (1/8) x
(full scale)
0x49 FD lower Fast Detect Lower Threshold[7:0] 0x00
threshold
Ox4A FD lower Fast Detect Lower Threshold[14:8] 0x02
threshold
0x4B FD dwell Fast Detect Dwell Time[7:0] 0x00
time
0x4C FD dwell Fast Detect Dwell Time[15:8] 0x08
time
0x100 | SYNC Clock Clock Master 0x00
control divider divider SYNC
(global) next SYNC SYNC buffer
only enable enable
0x212 | Dither gain 0b0000: 100% dither applied Reserved, | Reserved, Reserved, | Reserved, | 0x08
(global) 0b0001: 99.6% dither applied setto 0 setto 0 setto 0 setto 0
0b00710: 99.2% dither applied
0b0011: 98.4% dither applied
0b0100: 96.8% dither applied
0b0101: 93.75% dither applied
0b0110: 87.5% dither applied
0b0111: 75% dither applied
0b1000: 50% dither applied
0x22A | Input 0: fiv in 15t Nyquist 0x00
frequency 1: fiv in 2" Nyquist
settings 2: fiv in 3rd Nyquist or
(global) higher
Ox4FA | Calibration Reserved, | Reserved, Reserved, | Reserved, | Reserved, | Reserved, Power down/standby 0x03
power- setto0 setto 0 setto 0 setto 0 setto 0 setto 0 initial calibration
down action:
config- 0b00: use previous
uration calibration correction
(global) 0Ob11:initiate a fast
calibration
0x4FB Calibration Reserved, | Reserved, Reserved, | Reserved, | Reserved, | Reset Reserved, | Pause 0x08
power-down | setto0 setto 0 setto 0 setto 0 setto 1 back- setto 0 back-
configura- ground ground
tion (global) calibration, calibration
set high
then low

' Set the channel index register at Address 0x05 to 0x03 (default) when writing to Address 0x00.

Rev. A | Page 34 of 36




AD9652

APPLICATIONS INFORMATION

DESIGN GUIDELINES

Before starting system level design and layout of the AD9652, it
is reccommended that the designer become familiar with these
guidelines, which describes the special circuit connections and
layout requirements needed for certain pins.

Power and Ground Recommendations

When connecting power to the AD9652, it is recommended that
three separate power supplies be used. AVDD3 requires a 3.3 V
supply, AVDD_CLK and AVDD require a 1.8 V supply, and
DRVDD requires a 1.8 V supply. SPIVDD is typically connected
to the same supply as DRVDD, but can be connected to a separate
supply between 1.8 V and 3.3 V to ease the interface to the logic
device that connects to the SPI pins (CLK, SDIO, and CSB).

The AVDD?3 supply must be supplied from a clean 3.3 V power
source. Decoupling must be a combination of PCB plane
capacitance and decoupling capacitors to cover both high and low
frequency noise sources. Typical capacitors of 0.1 uF and 1 uF
near the AD9652 AVDD3 pins are advised.

The AVDD and AVDD_CLK supply connection must be
powered up simultaneously to achieve proper on-chip biasing;
therefore, it is recommended to connect the two supply voltages
to a single source. Similar to the AVDD?3 supply, decoupling must
be a combination of PCB plane capacitance and decoupling
capacitors to cover both high and low frequency noise sources.
Typical capacitors of 0.1 puF and 1 uF near the AD9652 AVDD
and AVDD_CLK pins is advised.

The DRVDD and SPIVDD supply connection must also have
decoupling but these can be placed slightly further away from
the AD9652. DRVDD and SPIVDD can be tied together for
applications that can use a 1.8 V SPI interface logic. Optionally,
SPIVDD can be driven with a supply of up to 3.3 V to support
higher voltage logic interfaces.

Multiple large area PCB ground planes are recommended and
provide many benefits. Low impedance power and ground
planes are needed to maintain performance. Stacking power
and ground planes in the PCB provides high frequency
decoupling. Ground planes and thermal vias help dissipate heat
generated by the device. With proper decoupling and smart
partitioning of the PCB analog, digital, and clock sections,
optimum performance is easily achieved.

VceMm

The VCM pin must be decoupled to ground with a 0.1 pF
capacitor, as shown in Figure 54. For optimal channel-to-channel
isolation, a 33 Q) resistor must be included between the AD9652
VCM pin and the Channel A analog input network connection,
as well as between the AD9652 VCM pin and the Channel B
analog input network connection.

RBIAS

The AD9652 requires that a 10 k() resistor be placed between
the RBIAS pin and ground. This resistor sets the master current
reference of the ADC core and must have at least a 1% tolerance.

Reference Decoupling

Decouple the VREF pin externally to ground with a low ESR,
1.0 uF capacitor in parallel with a low ESR, 0.1 uF ceramic
capacitor.

SPI Port

The SPI port must not be active during periods when the full
dynamic performance of the converter is required. Because the
SCLK, CSB, and SDIO signals are typically asynchronous to the
ADC clock, noise from these signals can degrade converter
performance. If the on-board SPI bus is used for other devices,
it may be necessary to provide buffers between this bus and the
AD9652 to keep these signals from transitioning at the converter
input pins during critical sampling periods.
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AD96352

OUTLINE DIMENSIONS
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Figure 67. 144-Ball Chip Scale Package Ball Grid Array [CSP_BGA]
(BC-144-6)
Dimensions shown in millimeters

ORDERING GUIDE

Model’ Temperature Range Package Description Package Option
AD9652BBCZ-310 —40°Cto +85°C 144-Ball Chip Scale Package Ball Grid Array [CSP_BGA] BC-144-6
AD9652BBCZRL7-310 —40°C to +85°C 144-Ball Chip Scale Package Ball Grid Array [CSP_BGA] BC-144-6
AD9652-310EBZ —40°C to +85°C Evaluation Board with AD9652

' Z = RoHS Compliant Part.
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