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Typical AC Characterization Curves for Rx Path
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Typical AC Characterization Curves for Rx Path continuea
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Typical AC Characterization Curves for Rx Path cain =6 a8, f, =5 mh2)
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TRANSMIT PATH

The AD9876 transmit path consists of a digital interface port, a
programmable interpolation filter, and a transmit DAC. All
clock signals required by these blocks are generated from the
foscin signal by the PLL-A clock generator. The block diagram
below shows the interconnection between the major functional
components of the transmit path.

Tx QUIET AD9876
GAIN 12 12 T+
T
B [ foctin P ot PR e S
Tx SYNC -0 Tx—
A
T T foac =L x fosem

pLL-A
feka XL f
cLk-A o~ t——— osciN ' OSCIN
XTAL

CLOCK GEN

Figure 1. Transmit Path Block Diagram

DIGITAL INTERFACE PORT

The Transmit Digital Interface Port has several modes of opera-
tion. In its default configuration, the Tx Port accepts six bit
nibbles through the Tx [5:0] and Tx SYNC pins and demul-
tiplexes the data into 12-bit words before passing it to the
interpolation filter. The input data is sampled on the rising edge
of foLk-a-

Additional programming options for the Tx Port allow: sampling
the input data on the falling edge of fc k.a, inversion or disabling
of fc| k., @nd reversing the order of the nibbles. Also, the Tx Port
interface can be controlled by the GAIN pin to provide direct
access to the Rx Path Gain Adjust Register. All of these modes
are fully described in the Register Programming Definitions sec-
tion of this data sheet.

The data format is twos complement, as shown below:;
011..11: Maximum

000..01: Midscale + 1 LSB
000 . . 00: Midscale

111 .. 11: Midscale - 1 LSB
111 .. 10: Midscale - 2 LSB

100..00: Minimum

The data can be translated to a straight binary data format by
simply inverting the most significant bit.

The timing of the interface is fully described in the Transmit
Port Timing section of this data sheet.

PLL-A CLOCK DISTRIBUTION

Figure 1 shows the clock signals used in the transmit path. The
DAC sampling clock, fpac, is generated by PLL-A. foac has a
frequency equal to L x foscin, Where fosciy is the internal signal
generated either by the crystal oscillator when a crystal is con-
nected between the OSCIN and XTAL pins, or by the clock that
is fed into the OSCIN pin, and L is the multiplier programmed
through the serial port. L can have the values of 1, 2, 4, or 8.

REV. A

The transmit path expects a new half-word of data at the rate
of foLk.a. When the Tx multiplexer is enabled, the frequency
of Tx Port is:

foik -a =2X bac /K =2xL xfogen K

where K is the interpolation factor that can be programmed to be
1, 2, or 4. When the Tx multiplexer is disabled, the frequency of
the Tx Port is:

fok -a = bac /K =L Xfosein K

Note, this will result in a 6-bit data path.

INTERPOLATION FILTER

The interpolation filter can be programmed to run at 2x and 4x
upsampling ratios in each of three different modes. The transfer
functions of these six configurations are shown in TPCs 1-6.
The X-axis of each of these figures corresponds to the frequency
normalized to fpac. These transfer functions show both the
discrete time transfer function of the interpolation filters alone
and with the SIN(x)/x transfer function of the DAC. The
interpolation filter can also be programmed into a pass-
through mode if no interpolation filtering is desired.

The contents of the interpolation filter are not cleared by
hardware or software resets. It is recommended to “flush” the
transmit path with zeros before transmitting data.

The table below contains the following parameters as a function
of the mode that it is programmed.

Latency- The number of clock cycles from the time a digital
impulse is written to the DAC until the peak value is output at
the T+ and T- pins.

Flush- The number of clock cycles from the time a digital
impulse is written to the DAC until the output at the Tx+ and
Tx- pins settles to zero.

fLower (0.1 dB, 3 dB) — This indicates the lower 0.1 dB or 3 dB
cutoff frequency of the interpolation filter as a fraction of fpac,
the DAC sampling frequency.

fupper (0.1 dB, 3 dB) - This indicates the upper 0.1 dB or 3 dB
cutoff frequency of the interpolation filter as a fraction of fpac,
the DAC sampling frequency.

Table I. Interpolation Filter Parameters vs. Mode

Register 7 [7:4]| 0x0 |0Xx1 0Xx4 0XS5 0x8 0xC
Mode 4 x LPF| 2 x LPF |4 x BPF |2 x BPF |4 x BPF |4 X BPF
Adj. Adj. Lower |Upper
Latency, fpac 86 30 86 3 86 86
Clock Cycles
Flush, foac 128 48 128 48 148 142
Clock Cycles
fLower, 0.1dB | O 0 0.398 |0.276 |0.148/ |0.274/
0.774 ]0.648
fupper, 0.1dB | 0.102 [0.204 |0.602 |0.724 |0.226/ |0.352/
0.852 |0.762
fLower, 3 dB 0 0 0.381 |0.262 |0.131/ [0.257/
0.757 ]0.631
fupper, 3 dB 0.119 |0.238 |0.619 |0.738 |0.243/ [0.369/
0.869 [0.743
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D/A CONVERTER

The AD9876 DAC provides differential output current on the
Tx+ and Tx- pins. The value of the output currents are comple-
mentary, meaning that they will always sum to Igs, the full-scale
current of the DAC. For example, when the current from Tx+ is
at full-scale, the current from Tx- is zero. The two currents will
typically drive a resistive load that will convert the output
currents to a voltage. The Tx+ and Tx- output currents are
inherently ground seeking and should each be connected to
matching resistors, R, that are tied directly to AGND.

The full-scale output current of the DAC is set by the value of
the resistor placed from the FSADJ pin to AGND. The relation-
ship between the resistor, RseT, and the full-scale output current
is governed by the following equation:

les =39.4/Rger

The full-scale current can be set from 2 to 20 mA. Generally,
there is a trade-off between DAC performance and power con-
sumption. The best DAC performance will be realized at an Igs
of 20 mA. However, the value of s adds directly to the overall
current consumption of the device.

The single-ended voltage output appearing at the Tx+ and Tx—
nodes are:

Vi =l XRe

Voes = Is X R

Note that the full-scale voltage of V1y+ and V1,_should not
exceed the maximum output compliance range of 1.5 V to pre-
vent signal compression. To maintain optimum distortion and
linearity performance, the maximum voltages at V. and V1,
should not exceed 0.5 V.

The single-ended full-scale voltage at either output node will be:
Vis =les XR(
The differential voltage, Vprg, appearing across V. and V,_is:
Voire = (TTx+ ST, é) xR,
and

Voire ks = s X R

For optimum performance, a differential output interface is rec-
ommended since any common-mode noise or distortion can be
suppressed.

It should be noted that the differential output impedance of the
DAC is 2 x R|_and any load connected across the two output
resistors will load down the output voltage accordingly.

RECEIVE PATH DESCRIPTION

The receive path consists of a two-stage PGA, a continuous time,
4-pole LPF, an ADC, a digital HPF, and a digital data multiplexer.
Also working in conjunction with the receive path is an offset
correction circuit and a digital phase-lock loop. Each of these
blocks will be discussed in detail in the following sections.

PROGRAMMABLE GAIN AMPLIFIER
The PGA has a programmable gain range from -6 dB to +36 dB
if the narrower (approximately 12 MHz) LPF bandwidth is

~16-

selected, or if the LPF is bypassed. If the wider (approximately
26 MHz) LPF bandwidth is selected, the gain range is -6 dB to
+30 dB. The PGA is comprised of two sections, a continuous
time PGA (CPGA) and a switched capacitor PGA (SPGA). The
CPGA has possible gain settings of 0, 6, 12, 18, 24, and 30. The
SPGA has possible gain settings of -6, -4, -2, 0, +2, +4, and +6
dB. Table V shows how the gain is distributed for each pro-
grammed gain setting.

The CPGA input appears at the device Rx+ and Rx- input pins.
The input impedance of this stage is nominally 270  differen-
tial and is not gain dependent. It is best to ac-couple the input
signal to this stage and let the inputs self bias. This will lower
the offset voltage of the input signal, which is important at higher
gains, since any offset will lower the output compliance range of
the CPGA output. When the inputs are driven by direct coupling,
the dc level should be AVDD/2. However, this could lead to
larger dc offsets and consequently reduce the dynamic range of the
Rx path.

LOW-PASS FILTER

The low-pass filter (LPF) is a programmable, multistage, fourth
order filter comprised of two real poles and a complex pole pair.
The first real pole is implemented within the CPGA. The second
filter stage implements a complex pair of poles. The last real
pole is implemented in a buffer stage that drives the SPGA.

There are two pass-band settings for the LPF. Within each pass
band the filters are tunable over about a £30% frequency range.
The formula for the cutoff frequency is:

feutorr Low = fapc ¥ 64/ (64 +Tar99t)

feutore mien = fanc ><158/(64 +Target)

where Target is the decimal value programmed as the tuning
target in Register 5.

This filter may also be bypassed by setting Bit O of Register 4.
In this case, the bandwidth of the Rx path will decrease with
increasing gain and will be approximately 50 MHz at the highest
gain settings.

ADC

The AD9876’s analog-to-digital converter implements a pipe-
lined multistage architecture to achieve high sample rates while
consuming low power. The ADC distributes the conversion over
several smaller A/D subblocks, refining the conversion with
progressively higher accuracy as it passes the results from stage
to stage. As a consequence of the distributed conversion, ADCs
require a small fraction of the 2N comparators used in a tradi-
tional n-bit flash-type A/D. A sample-and-hold function within
each of the stages permits the first stage to operate on a new
input sample while the remaining stages operate on preceding
samples. Each stage of the pipeline, excluding the last, consists
of a low resolution flash A/D connected to a switched capacitor
DAC and interstage residue amplifier (MDAC). The residue
amplifier amplifies the difference between the reconstructed
DAC output and the flash input for the next stage in the pipe-
line. One bit of redundancy is used in each one of the stages to
facilitate digital correction of flash errors. The last stage simply
consists of a flash A/D.
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Figure 2. ADC Theory of Operation

The digital data outputs of the ADC are represented in two’s
complement format. They saturate to full scale or zero when the
input signal exceeds the input voltage range.

The twos complement data format is shown below:
011..11: Maximum

000..01: Midscale + 1 LSB
000 .. 00: Midscale

111 ..11: Midscale - 1 LSB
111 .. 10: Midscale - 2 LSB

100..00: Minimum

The maximum value will be output from the ADC when the
Rx+ input is 1 V or more greater than the Rx- input. The mini-
mum value will be output from the ADC when the Rx- input is
1V or more greater than the Rx+ input. This results in a full-
scale ADC voltage of 2 Vppd.

The data can be translated to straight binary data format by
simply inverting the most significant bit.

The best ADC performance will be achieved when the ADC
clock source is selected from foscin and the OSCIN pin is driven
from a low jitter clock source. The amount of degradation from
jitter on the ADC clock will depend on how quickly the input is
varying at the sampling instance. TPC 36 charts this effect in
the form of ENOB vs. input frequency for the two clocking
scenarios.

The maximum sample rate of the ADC in Full-Precision Mode,
that is outputting 12 bits, is 55 MSPS. TPC 33 shows the ADC
performance in ENOB versus fapc. The maximum sample rate
of the ADC in Half-Precision Mode, that is outputting five bits,
is 64 MSPS. The timing of the interface is fully described in the
Receive Port Timing section of this data sheet.

DIGITAL HPF
Following the ADC, there is a bypassable digital HPF. The
response is a single-pole 1R HPF. The transfer function is:

H (2) = (1-0.999942 ) /(1 984662 )

where the sampling period is equal to the ADC clock period.
This results in a 3 dB frequency approximately 1/400th of the
ADC sampling rate. The transfer functions are plotted for

32 MSPS and 50 MSPS in TPC 29 and TPC 32.

The digital HPF introduces a 1 ADC clock cycle latency. If the
HPF function is not desired, the HPF can be bypassed and the
latency will not be incurred.
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CLOCK AND OSCILLATOR CIRCUITRY

The AD9876’s internal oscillator generates all sampling clocks
from a fundamental frequency quartz crystal. Figure 3a shows
how the quartz crystal is connected between OSCIN (Pin 1) and
XTAL (Pin 48) with parallel resonant load capacitors as speci-
fied by the crystal manufacturer. The internal oscillator circuitry
can also be overdriven by a TTL-level clock applied to OSCIN
with XTAL left unconnected.

The PLL has a frequency capture range between 10 MHz
and 64 MHz.

AD9876

Y1

- v

Figure 3a. Connections for a Fundamental Mode Crystal

VOLTAGE REGULATOR CONTROLLER

The AD9876 contains an on-chip voltage regulator controller
(VRC) for providing a linear 1.3 V supply for low voltage digital
circuitry or other external use. The VRC consists of an op amp
and a resistive voltage divider. As shown in Figure 3b, the resis-
tive divider establishes a voltage of 1.3 V at the inverting input
of the amplifier when DVDD is equal to its nominal voltage of
3.3 V. The feedback loop around the op amp will adjust the gate
voltage such that the voltage at the FB pin, Vg, will be equal to
the voltage at the inverting input of the op amp.

3.3V
T
{ovoo]
3 AD9876

S

[ 3 ATEI—G| SI2301
13R3

) q_o
Vour
Vg = 1.3V
I Fs |
;gc

Figure 3b. Connections for 1.3 V Linear Regulator

The maximum current output from the circuit is largely depen-
dent on the MOSFET device. For the S12301 shown, 250 mA
can be delivered. The regulated output voltage should have bulk
decoupling and high frequency decoupling capacitors to ground
as required by the load. The regulator circuit will be stable for
capacitive loads between 0.1 pF and 47 pF.

It should be noted that the regulated output voltage, Vgg, is
proportional to DVDD. Therefore, the percentage variation in
DVDD will also be seen at the regulated output voltage. The
load regulation is roughly equal to the ON resistance of the
MOSFET device chosen. For the S12301, this is about 60 m .
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AGC TIMING CONSIDERATIONS

When implementing the AGC timing loop, it is important to
consider the delay and settling time of the Rx path in response
to a change in gain. Figure 4 shows the delay the receive signal
experiences through the blocks of the Rx path. Whether the gain
is programmed through the serial port or over the Tx [5:0] pins,
the gain takes effect immediately with the delays shown below.
When gain changes do not involve the CPGA, the new gain will
be evident in samples after seven ADC clock cycles. When the
gain change does involve the CPGA, it takes an additional 45 ns
to 70 ns due to the propagation delays of the buffer, LPF and
PGA. Table V, details the PGA programming map.

GAIN
REGISTER

DIGITAL

| HPF |—| ADC>—| SHA
1CLK 5 CLK 1/2 CLK
CYCLE CYCLE CYCLE 10ns

Figure 4. AGC Timing

Transmit Port Timing

The AD9876 transmit port consists of a 6-bit databus Tx [5:0],
a clock, and a Tx SYNC signal. Two consecutive nibbles of the
Tx data are multiplexed together to form a 12-bit data-word.
The clock appearing on the CLK-A pin is a buffered version of
the internal Tx data sampling clock. Data from the Tx port is
read on the rising edge of this sampling clock. The Tx SYNC
signal is used to indicate to which word a nibble belongs. The
first nibble of every word is read while Tx SYNC is low, the
second nibble of that same word is read on the following Tx
SYNC high level. The timing is illustrated in the Figure 5.

25ns or 50ns 10ns

— to, [

tsy

Tx SYNC _/ \ /_\_/_

Tx [5:0] Tx 0 LSBXTx 1MSBXTx1LSB XTx 2 MSBXTX 2 LSBXTx 3 MSB)(

)

Figure 5. Transmit Timing Diagram AD9876

The Tx Port is highly configurable and offers the following options.

Negative edge sampling can be chosen by two different methods;
either by setting the Tx Port Negative Edge Sampling Bit (Reg-
ister 3, Bit 7) or the Invert CLK-A Bit (Register 8, Bit 6). The
main difference between the two methods is that setting Register
3, Bit 7 inverts the internal sampling clock and will affect only
the transmit path, even if CLK-A is used to clock the Rx
data. However, inverting CLK-A would affect both the Rx and
Tx paths if they both use CLK-A.

The first nibble of each word can be read in as the least significant
nibble by setting the Tx LS Nibble First Bit (Register 7, Bit 2).
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Also, the Tx path can be used in a Reduced Resolution Mode
by setting the Tx Port Multiplexer Bypass Bit (Register 7, Bit
0). In this mode, the Tx data-word becomes six bits and is read
in a single cycle. The clocking modes are the same as described
above, but the level of Tx SYNC is irrelevant.

If Tx SYNC is low for more than one clock cycle, the last trans-
mit data will read continuously until Tx SYNC is brought high
for the second nibble of a new transmit word. This feature can
be used to “flush” the interpolator filters with zeros.

PGA Adjust Timing

In addition to the serial port, the Tx [5:1] pins can be used to
write to the Rx Path Gain Adjust Bits (Register 6, Bits 4:0).
This provides a faster way to update the PGA gain. A high level
on the GAIN pin with Tx SYNC low programs the PGA setting
on either the rising edge or falling edge of CLK-A. The GAIN
pin must be held high, Tx SYNC must be held low, and GAIN
data must be stable for three clock cycles to successfully update
the PGA GAIN value. A low level on the GAIN pin enables data
to be fed to the interpolator and DAC.

| gy [
CLK-A | | | | |
ey
t
TX SYNC HD
Tx [5:0] A GAIN
GAIN

Figure 6. GAIN Programming

Receive Port Timing

The AD9876 receives port consists of a six bit databus Rx [5:0],
a clock, and an Rx SYNC signal. Two consecutive nibbles of the
Rx data are multiplexed together to form a 10-/12-bit data-word.
The Rx data is valid on the rising edge of CLK-A when the
ADC Clock Source PLL-B/2 Bit (Register 3, Bit 6) is set to 0.
The Rx SYNC signal is used to indicate to which word a nibble
belongs. The first nibble of every word is transmitted while Rx
SYNC is low, the second nibble of that same word is transmit-
ted on the following Rx SYNC high level. When Rx SYNC is
low, the sampled nibble is read as the most significant nibble.
When the Rx SYNC is high, the sampled nibble is read as the
least significant nibble. The timing is illustrated in Figure 7.

— | |—
tyr
CLK-A/-B | I | I | I |

t\/T
Rx 0 LSBXRX 1 MSBARx 1 LSB XRx 2 MSBXRX 2 LSBXRX 3 MSBx

Rx [5:0]

Figure 7. Receive Timing Diagram

The Rx Port is highly configurable and offers the following
options.

Negative edge sampling can be chosen by setting the Invert
CLK-A Bit (Register 8, Bit 6) or the Invert CLK-B Bit (Register
8, Bit 7), depending on the clock selected as the ADC sampling
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source. Inverting CLK-A would affect the Tx sampling edge as
well as the Rx sampling edge.

The first nibble of each word can be read in as the least significant
nibble by setting the Rx LS Nibble First Bit (Register 8, Bit 2).

Also, the Rx path can be used in a Reduced Resolution Mode
by setting the Rx Port Multiplexer Bypass Bit (Register 8, Bit
0). In this mode, the Rx data-word becomes six bits and is read
in a single cycle. The Clocking Modes are the same as described
above, but the level of Rx SYNC will stay low.

The Rx [5:0] pins can be put into a high impedance state by
setting the Three-State Rx Port Bit (Register 8, Bit 3).

SERIAL INTERFACE FOR REGISTER CONTROL

The serial port is a 3-wire serial communications port consisting of
a clock (SCLK), chip select (SENABLE), and a bidirectional
data (SDATA) signal. The interface allows read/write access to
all registers that configure the AD9876 internal parameters. Single
or multiple byte transfers are supported as well as MSB first or
LSB first transfer formats.

General Operation of the Serial Interface

Serial communication over the serial interface can be from 1 to
5 bytes in length. The first byte is always the instruction byte.
The instruction byte establishes whether the communication is
going to be a read or write access, the number of data bytes to
be transferred, and the address of the first register to be accessed.
The instruction byte transfer is complete immediately upon the
8th rising edge of SCLK after SENABLE is asserted. Likewise,
the data registers change immediatelyupon writing to the 8th bit
of each data byte.

Instruction Byte
The instruction byte contains the following information as
shown below.

Table II. Instruction Byte Information

MSB LSB

17 I6 I5 14 I3 12 I 10

R/W | N1 No A4 A3 A2 Al A0

Bit I7 - RIW

This bit determines whether a read or a write data transfer will
occur after the instruction byte write. Logic high indicates read
operation; logic zero indicates a write operation.

Bits 16:I5 - N1:NO

These two bits determine the number of bytes to be transferred
during the data transfer cycle. The bit decodes are shown in the
table below.

Table III. Decode Bits

N1:NoO Description

0:0 Transfer 1 Byte
0:1 Transfer 2 Bytes
1:0 Transfer 3 Bytes
1:1 Transfer 4 Bytes
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Bits 14:10 - A4:A0

These bits determine which register is accessed during the data
transfer portion of the communications cycle. For multibyte
transfers, this address is the starting byte address. The remain-
ing register addresses are generated by the AD9876/AD9875.

Serial Interface Port Pin Description

SCLK—Serial Clock

The serial clock pin is used to synchronize data transfers to and
from the AD9876 and to run the internal state machines. SCLK
maximum frequency is 25 MHz. All data transmitted to the
AD9876 is sampled on the rising edge of SCLK. All data read
from the AD9876 is validated on the rising edge of SCLK and is
updated on the falling edge.

SENABLE —Serial Interface Enable

The SENABLE pin is active low. It enables the serial communi-
cation to the device. SENABLE select should stay low during
the entire communication cycle. All input on the serial port is
ignored when SENABLE is inactive.

SDATA—Serial Data I/O

The signal on this line is sampled on the first eight rising edges
of SCLK after SENABLE goes active. Data is then read from or
written to the AD9876 depending on what was read.

Figures 8 and 9 show the timing relationships between the three
SPI signals.

DATA BIT n

Figure 8. Timing Diagram Register Write to AD9876
Il
SDATA —( X DATA BIT n-1 X
The AD9876 serial port can support both most significant bit
6). The default value is 0, MSB first. Multibyte data transfers in
The AD9876 will automatically decrement the address for each
serial port interprets both instruction and data bytes LSB first.

I
SENABLE \| s | tscik :
T T
I
| tos | oy |
SDATA _( INSTRUCTION BIT 7 XINSTRUCTION BIT 6 X
SENABLE \ __
SCLK 5 / \ / \ / T
—»I |<—tDV
Figure 9. Timing Diagram Register Read from AD9876
MSBJ/LSB Transfers
(MSB) first or least significant bit (LSB) first data formats. The
bit order is controlled by the SPI LSB First Bit (Register 0, Bit
MSB format can be completed by writing an instruction byte
that includes the register address of the last address to be accessed.
successive byte required for the multibyte communication cycle.
When the SPI LSB First Bit (Register 0, Bit 6) is set high, the
Multibyte data transfers in LSB format can be completed by
writing an instruction byte that includes the register address of
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Bit 4 to Bit 7: Interpolation Filter Select

Bits 4 to 7 define the interpolation filter characteristics and
interpolation rate.

Bits 7:4;

0 x 2; Interpolation Bypass

0x0;see TPC 1. 4x Interpolation, LPF

0x1;see TPC 2. 2x Interpolation, LPF

0x4;see TPC 3. 4x Interpolation, BPF, Adjacent Image
0 x5;see TPC 4. 2x Interpolation, BPF, Adjacent Image
0x 8;see TPC 5. 4x Interpolation, BPF, Lower Image

0 x C;see TPC 6. 4x Interpolation, BPF, Upper Image

The interpolation factor has a direct influence on the CLK-A
output frequency. When the transmit input data multiplexer is
enabled (10-/12-Bit Mode):

fok-a =2%fpac/K

where K is the interpolation factor. When the transmit input data
multiplexer is disabled (5-/6-Bit Mode):

fokea =foac/K

where K is the interpolation factor.

REGISTER 8—RECEIVER AND CLOCK OUTPUT
SETTINGS

Bit 0: Rx Port Multiplexer Bypass

Setting this bit high bypasses the Rx Port output multiplexer.
This will output only the 6 MSBs of the ADC word. This mode
enables ADC sampling rates above 55 MSPS.

Bit 2: Rx Port LS Nibble First
Reconfigures the AD9876 for a Receive Mode that expects less
significant bits before the most significant bits.

Bit 3: Three-State Rx Port
This bit sets the receive output Rx [5:0] into a high impedance
Three-State Mode. It allows for sharing the bus with other devices.

Bit 4, Bit 5: Disable CLK-A, Disable CLK-B

Setting Bit 4 or Bit 5 stops CLK-A or CLK-B, respectively,
from toggling. The output is held low. Setting Bit 4 or Bit 5
fixes CLK-A or CLK-B to a low output level, respectively.

Bit 6: Invert CLK-A
Setting Bit 6 high inverts the CLK-A output signal.

Bit 7: Invert CLK-B

Setting this bit high inverts the CLK-B output signal. This effec-
tively changes the timing of the Rx [5:0] and Rx SYNC signals
from rising edge triggered to falling edge triggered with respect
to the CLK-B signal.

REGISTER F, DIE REVISION
This register stores the die revision of the chip. It is a Read-
Only Register.

PCB DESIGN CONSIDERATIONS

Although the AD9876 is a mixed-signal device, the part should
be treated as an analog component. The digital circuitry on-chip
has been specially designed to minimize the impact that the
digital switching noise will have on the operation of the analog
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circuits. Following the power, grounding and layout recommen-
dations in this section will help you get the best performance
from the MxFE.

Component Placement

If the three following guidelines of component placement are
followed, chances for getting the best performance from the
MXxFE are greatly increased. First, manage the path of return
currents flowing in the ground plane so that high frequency
switching currents from the digital circuits do not flow on the
ground plane under the MxFE or analog circuits. Second, keep
noisy digital signal paths and sensitive receive signal paths as
short as possible. Third, keep digital (noise generating) and
analog (noise susceptible) circuits as far away from each other
as possible.

In order to best manage the return currents, pure digital circuits
that generate high switching currents should be closest to the
power supply entry. This will keep the highest frequency return
current paths short and prevent them from traveling over the
sensitive MXFE and analog portions of the ground plane. Also,
these circuits should be generously bypassed at each device
which will further reduce the high frequency ground currents.
The MXFE should be placed adjacent to the digital circuits,
such that the ground return currents from the digital sections
will not flow in the ground plane under the MxFE. The analog
circuits should be placed furthest from the power supply.

The AD9876 has several pins that are used to decouple sensitive
internal nodes. These pins are REFIO, REFB, and REFT. The
decoupling capacitors connected to these points should have
low ESR and ESL. These capacitors should be placed as close
to the MxFE as possible and be connected directly to the analog
ground plane.

The resistor connected to the FSADJ pin should also be placed close
to the device and connected directly to the analog ground plane.

Power Planes and Decoupling

The AD9876 evaluation board demonstrates a good power
supply distribution and decoupling strategy. The board has four
layers: two signal layers, one ground plane, and one power plane.
The power plane is split into a 3VDD section used for the 3 V
digital logic circuits, a DVDD section used to supply the digital
supply pins of the AD9876, an AVDD section used to supply
the analog supply pins of the AD9876/AD9875, and a VANLG
section that supplies the higher voltage analog components on
the board. The 3VDD section will typically have the highest
frequency currents on the power plane and should be kept the
furthest from the MxFE and analog sections of the board. The
DVDD portion of the plane brings the current used to power
the digital portion of the MxFE to the device. This should be
treated similarly to the 3VDD power plane and be kept from
going underneath the MxFE or analog components. The MxFE
should largely sit on the AVDD portion of the power plane.
The AVDD and DVDD power planes may be fed from the same
low noise voltage source; however, they should be decoupled
from each other to prevent the noise generated in the DVDD
portion of the MxFE from corrupting the AVDD supply. This
can be done by using ferrite beads between the voltage source and
DVDD and between the source and the AVDD. Both DVDD
and AVDD should have a low ESR, bulk decoupling capacitor
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