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Evaluating the ADAR1000 8 GHz to 16 GHz, 4-Channel, X Band and
Ku Band Beamformer

FEATURES

Based on the ADAR1000 4-channel beamformer

Controllable through SPI

Multiple forms of digital interface (3.3 V and 1.8 V logic)

On-board logic level translators with 1.8 V low dropout
regulator for supply

Software control from a Windows-based PC through USB

ADDITIONAL EQUIPMENT

PC running Windows XP or a more recent software version
SDP-S or SDP-B USB interface board

Network analyzer

Power supplies: 3.3V, -5.0V

DOCUMENTS NEEDED
ADAR1000 data sheet

REQUIRED SOFTWARE
ADAR1000-EVALZ evaluation software

GENERAL DESCRIPTION

The ADAR1000-EVALZ is designed for evaluating the
performance of the ADAR1000 4-channel, X band and Ku
band beamformer for radar systems. All radio frequency (RF)
input/output channels and detector inputs are brought out to
Subminiature Version A (SMA) connectors. On-board logic level
translators convert the on-chip 1.8 V logic signals to 3.3 V for
interfacing to external controllers running on 3.3 V. Two identical,
20-pin, dual row, rectangular headers provide the digital interface
signals to allow daisy-chaining up to four ADAR1000-EVALZ
boards together. A 24-pin connector provides control and bias
outputs to interface to four external transmit and receive
modules with each ADAR1000-EVALZ.

The ADAR1000-EVALZ can be used with an Analog Devices, Inc.,
system demonstration platform (SDP) SDP-S or SDP-B board
(supplied separately), which allows connection to a Microsoft
Windows®-based PC through the USB for controlling all
ADAR1000 device functions.

For full details on the ADAR1000, see the ADAR1000 data
sheet, which must be consulted in conjunction with this user
guide when using the ADAR1000-EVALZ.

EVALUATION BOARD PHOTOGRAPH

PLEASE SEE THE LAST PAGE FOR AN IMPORTANT
WARNING AND LEGAL TERMS AND CONDITIONS.
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EVALUATION BOARD HARDWARE

Figure 1 shows the ADAR1000-EVALZ, with 13 high frequency
connectors for the four transmit outputs, four receive inputs,
four detector inputs, and a common RF input and output. Four
on-board banana jacks provide power supply connections and a
connector for an SDP adapter board that interfaces with the
USB on a Windows-based PC. Dual row, square pin headers allow
connections to four transmit and receive modules, as well as the
daisy-chaining of up to four ADAR1000-EVALZ boards together.

The ADAR1000-EVALZ requires an SDP-S or SDP-B adapter
board to program the device. The ADAR1000-EVALZ evaluation
software and the examples provided in this user guide both make
use of this SDP connection. The SDP adapters are not included
with the ADAR1000-EVALZ, but these adapters are available
through local Analog Devices distributors, as well as on the SDP
product page.

The interface signals on the ADAR1000 core chip, plus additional
digital interface circuitry, are made available on the ADAR1000-
EVALZ, as shown in Figure 2.

POWER SUPPLY REQUIREMENTS

The ADAR1000-EVALZ is powered via two external supplies
(see Table 1). Connections to the ADAR1000-EVALZ are
described in the Quick Test Procedure section. Note that the
—3.3 V banana jack has no function and therefore is not populated.

RX3 DET4

Table 1. External Supply Details

Pin Supply Board Label Capacity
AVDD3 +3.3 3.3V (600 mA)
AVDD1 -5V —5.0V (50 mA)

RADIO FREQUENCY INPUT AND OUTPUT SIGNALS

The ADAR1000-EVALZ has 13 edge mounted SMA connectors
for RF inputs and outputs (see Table 2).

Table 2. SMA Connectors

Connector Description

RF_IO Common RF output
connector in receive mode
and common RF input
connector for transmit mode

RX1 to RX4 Receive channel inputs to
connect to antennas or low

noise amplifiers (LNAs)

TX1to TX4 Transmit channel outputs to
connect to antennas or

power amplifiers (PAs)

DET1 to DET4 Detector inputs designed for
measuring the sampled level

of each RF output channel

P9
TRANSMIT AND RECEIVE
MODULE INTERFACE

THROUGH LINE

P3 PMOD 1 P1/P2 DAISY-CHAIN
INTERFACE DIGITAL INTERFACE

+3.3V -5V NOT
USED P5 SDP
INTERFACE

POWER

SUPPLIES
P10 ADDRESS P6 1.8V 8
SELECTION DIGITAL é
INTERFACE 5

Figure 2. ADAR1000-EVALZ Evaluation Board Connections
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Figure 3. Typical Evaluation Board Setup

DIGITAL INPUT AND OUTPUTS
SDP Connector

The J5 connector interfaces to the SDP adapter that connects
to a Windows-based PC. A detailed description of the SDP
adapter is found in the SDP-S Controller Board user guide.
All internal registers and control functions of the ADAR1000-
EVALZ are driven from the PC using the ADAR1000-EVALZ
evaluation software.

Daisy-Chain Interface Connectors

The 20-pin connectors (P1 and P2) also carry the digital signals
for controlling the ADAR1000. The two connectors have
identical pinouts and the connectors daisy-chain up to four
ADAR1000-EVALZ boards controlled through a single USB
interface. All signals on these connectors except Pin 15 operate
at 3.3 V logic levels, and these signals pass through 3.3 Vto 1.8 V
logic translators before connecting to the digital pins on the
ADARI1000, which operate at 1.8 V logic levels. The serial data
output (SDO) pin from each ADAR1000, with the 1.8 V logic
levels, can be tied together through the daisy chain (Pin 15 on
P1 and P2) by installing a 0 Q resistor jumper (R36). The pinout
of P1 and P2 is shown in Table 3.

The TR, TX_LOAD, RX_LOAD, and PA_ON pins on the
ADARI1000 are also controlled by software via general-purpose
input output (GPIO) lines on the SDP connector and 3.3 V to
1.8 V level shifters.

Table 3. Digital Interface—Connectors P1 and P2 Pinout

Pin' | Signal Name | Function

1 AGND Analog ground

2 AGND Analog ground

3 AVDD 3.3V supply

4 AVDD 3.3V supply

5 AVDD 3.3V supply

6 AGND Analog ground

7 AVDD1 -5V supply

8 No connect Not used

9 GPIO0 RX_LOAD input

10 GPIO1 TX_LOAD input

1 GPIO2 ADDRO (chip Address 0) input
12 GPIO3 ADDRT (chip Address 1) input
13 GPIO4 TRinput

14 GPIO5 PA_ON input

15 SDO Device serial data output (1.8 V logic)
16 SPI_CLK Serial clock input

17 SPI_MOSI Serial data input

18 SPI_SEL_A Serial enable input, active low
19 SPI_MISO Serial data output

20 AGND Analog ground

3.3 Vlogic, unless noted otherwise.

Device Interface with 1.8 V Logic Levels

Logic signals on the ADAR1000 are brought to an optional
connector, P6, to allow direct interface to the device using 1.8 V
logic signals. To operate in this mode, the logic level translators
(U2, U4, and U5) must be disabled using the J4, J5, J7, and J9
jumpers. The pinout for connector P6 is shown in Table 4.
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Table 4. 1.8 V Logic Connector P6 Pinout

Table 6. Peripheral Module-Compatible Interface (P3)

Pin Signal Name Function Pin Signal

1 CSB Serial port enable input (active low) 1 GPIOO0 (RX_LOAD)

2 AGND Analog ground 2 SPI_SEL_A

3 SDIO Serial data input and output 3 GPIO1 (TX_LOAD)

4 AGND Analog ground 4 SPI_MOSI

5 SDO Serial data output 5 GPIO4 (TR)

6 AGND Analog ground 6 SPI_MISO

7 SCLK Serial clock input 7 GPIO5 (PA_ON)

8 AGND Analog ground 8 SPI_CLK

9 TR Transmit and receive switching input 9 AGND

10 AGND Analog ground 10 AGND

11 TX_LOAD Load transmit configurations input 1 No connect

12 AGND Analog ground 12 No connect

13 RX_LOAD Load receive configurations input

14 AGND Analog ground TRANSMIT AND RECEIVE MODULE CONTROL
15 PA_ON PA bias enable input SIGNALS

16 AGND Analog ground The ADAR1000 controls the operation of four transmit and

Board Address Selection

The ADAR1000 supports up to four devices on the same serial
peripheral interface (SPI) connection, with each device identified
by the corresponding ADDRO and ADDRI pin logic values and
addressed by the SPI bits (AD1 and ADO). See the ADAR1000
datasheet for more details. Jumper Block P10 allows the user to
determine whether the ADDRO and ADDRI pin values are high

receive modules, which typically contain an LNA, a PA, a
transmit and receive selection switch, and possibly a polarization
selection switch. The 24-pin header, P9, contains signals in
groups of six to control the four transmit and receive modules.
The pinout of P9 is shown in Table 7.

Table 7. Transmit and Receive Module Interface
Connector P9 Pinout

or low, as shown in Table 5. Note that P10 is labeled AD0 and Pin Signal
AD1 on the ADAR1000-EVALZ, which corresponds to the 1 TR_SW_NEG
ADDRO and ADDRI pins, respectively. 2 LNA_BIAS
3 TR_SW_POS
Table 5. Jumper Block P10 Selections 4 TR POL
Jumper Connection Function 5 PA:BIAS4
Position 1 to Position 3 AD1 is controlled by SDP GPI02 6 AGND
Position 3 to Position 5 AD1 = high 7 TR_SW_NEG
Position 3 (Not Connected) AD1 = low 8 LNA_BIAS
Position 2 to Position 4 ADO is controlled by SDP GPIO3 9 TR_SW_POS
Position 4 to Position 6 ADO = high 10 TR_POL
Position 4 (Not Connected) ADO = low 1 PA_BIAS3
] _ 12 AGND
Peripheral Module-Compatible Interface 13 TR_SW_NEG
The 3.3 V digital interface signals are also repeated on 14 LNA_BIAS
Connector P3, arranged to be compatible with the peripheral 15 TR_SW_POS
module interface connector available on many field programmable 16 TR_POL
gate array (FPGA) evaluation kits or modules. Appropriate FPGA 17 PA_BIAS2
programming is required to use this function. The pinout of the 18 AGND
P3 connector is shown in Table 6. 19 TR_SW_NEG
20 LNA_BIAS
21 TR_SW_POS
22 TR_POL
23 PA_BIAS1
24 AGND
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The ADAR1000-EVALZ has eight signals for driving switches LNA bias outputs are common to all four channels, whereas
and biasing amplifiers on transmit and receive modules available each PA has an individual corresponding own bias output.
on Connector P9 (see Table 8). Switch driver outputs as well as

Table 8. Transmit and Receive Module Interface Signal Descriptions

Signal Description

TR_SW_NEG 0V to -5V output to drive an external transmit and receive switch
TR_SW_POS 0V to 3.3V output to drive an external transmit and receive switch

TR_POL 0V to -5V output to drive an external antenna polarization switch
LNA_BIAS Provides a common bias control voltage (0V to —4.8 V) for external LNAs
PA1_BIAS to PA4_BIAS Provide individual bias control voltage (0 V to —4.8 V) for each of the four PAs
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EVALUATION BOARD SOFTWARE INSTALLATION

To install the ADAR1000-EVALZ evaluation software, take the 3. The File Manager shows the content of the zip file, as
following steps: shown in Figure 5.
1. The ADAR1000-EVALZ evaluation software zip file is ==
available for download on the ADAR1000 product page. GO0~ 1 - Domionts » scario e w Zois0ii0 el [ U Ta e Tl
2. Save the adar1000_eb_sw_2p1p0.zip to the Downloads Organize = Baractal fies -1 e
folder or any other convenient location (see Figure 4). Favaries = ' Typ
Navigate to that location using the File Manager and e j & cvaoaactpioen
double click the file name to open it. S ST R
Python - Shortout
+ Downloads
2y ' & OneDrive - Analog Devices, Inc
\J'\J 4 * Sam, Benjamin » Dewnlosds b £ ll z’:ﬂ::la:ﬁ
Organize = New foider 7]
Favori Libraries
peojects - Shorbast adarl000_sb_sw_2plpd.zip Docmentt - . : 0
IranPython-2.7.7-winzip 8 .I 1 item 9
All_plugin Training Examgles.zip %
Pythan - Shorteut Board Testzip 2
A e _ Figure 5. Unpacking Software Zip File
b Recert Places Telegram Desitop 2018 14
I Destop ey ; 4. Double click the EV-ADAR1000_2p1p0.exe file to start
orais the installation. Click Yes when asked to allow the program
S : to make modifications to the PC. Administrator privileges
——— - may be required to complete the step.
g 5. When the application is installed, ADAR1000 is available
=/ Hide Folders Save Cancel 3
g in the Start menu under the Analog Devices folder.

Figure 4. Saving Downloaded Control Software Zip File
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TRANSMIT AND RECEIVE STARTUP USING THE GUI

The ADAR1000-EVALZ evaluation software can be used in one
of the following ways:

e  Operation of the graphical user interface (GUI) to control
the device settings and perform register writes. This
method includes all GUI tabs except for the Manual
Register Write tab and the ReadBack tab.

e  Use the Manual Register Write tab and the ReadBack tab
to write to a single register, read from a single register, or
write to multiple registers at once using a .txt file that
contains specific registers and data. This method is user
defined and created.

The following sections describe how to operate the ADAR1000-

EVALZ from power-on using the GUI or using .txt files for
quick writes to the necessary registers.

RESETTING THE REGISTERS, CHANGING TO A
4-WIRE SPI, AND SETTING THE LDO VOLTAGE

Perform a soft reset of the device before working with the
ADARI1000 to ensure that the device is in a known state. To
perform a soft reset, write 0x81 to Register 0x000. Next, write
0x18 to Register 0x000 to activate the SDO pin and place the
device in 4-wire SPI mode and read back from the device via the
SPI_MISO line. To write to the LDO regulator trim register to
trim the LDO regulator to approximately 1.8 V, write 0x55 to
Register 0x400.

These commands can only be given in the Manual Register
Write tab, either all at once in the Load and Write section or
individually in the Values to write section (see Figure 6).

[ natog Curvices AGARION frabutaion Softmare e )

Fae  belp

Convacton | Ta Cortrol | T Rageens | P Corrol | FOX Ragatars | T Contl | GP0 | MSE | Baam Saquancer | s Loop | Marusl Fegeter #es | Raadiack

Laad and Ve e b2 et
e valoes)
= oom e

TS ADAR1000 T LOAD st Low. GO, Pin T8 - ANALC
121405 ADAR 1000 ADOR P P 44
13105 ADARTO00 ADOR P, P 77
121405 ADASIO00 TH st Low. GPIO. P 45 DEVlC‘
121445 ADAR 100 GPIOS set Hgh GPICS. P 7 i ]
500 boaed connexted. Using omserton

Figure 6. Using the Load and Write Feature to Perform Several Writes

16788-206

When all values are loaded via a .txt file or typed manually, click

Write All to write the data to the device.
TRANSMIT STARTUP

When powering up the device or after performing a soft reset,
the ADAR1000 sources the gain, phase, and bias data from the
on-chip random access memory (RAM), which is accessed via
Register Address 0x1000 through Register Address 0x1FFFE.
When operating the device for the first time, use the control
registers (Register 0x0000 to Register 0XOFFF) to set the gain,

phase, and bias. The following procedures bypass the RAM,

enable transmit subcircuits, set SPI control (vs. TR pin control),

place the device in transmit mode, and set transmit Channel 1
to maximum gain and 45° phase.

Bypassing the RAM

To bypass the on-chip RAM and source the gain and phase data

from the configuration registers, take the following steps:

1.  Click the MISC tab (see Figure 7).

2. Select the BEAM RAM BYPASS check box and the BIAS
RAM BYPASS check box.

3. Click Write Value.

0 Ariog Devices ADARIOND Evsiniaion Software |
Fie  Help
Connecaen | Tx Cortred | T2 Ragisters | Fx Cortee | F0X Fgters | T/7 Comel [ GFID | MSC | Beam Sacusncer | Phase Loap | Marual Fsgete irte | Reatback
Bas O B 0FF Biss Curert Wy Cor
O #a B CH1PA B Ban Cuwrt 1
o ¢ ) DEGAN ) DA A BYPASS
e B o 7 & s
D2 PA R CHIPA B S FAM ETPASS
3 o AC
ADC Sl
3 P B CHIEA B
= 5 = ADE CLKFREG SEL
o
04 Pa B 44 PA CukEN
0 ; v : WU 8L
B LA Be i
0 ¢ ] S M SOC. LDTKOWR | | LDRXOW
STOONY
apcwod  ADCEDC [l
Ve B okoms | | Wime B Voken | | 1ite B Vs Finad ACC Wond
12 1445 ADARNIO0 T LOWD wt Low. GPID1, P T8 F
12 1445 ADARNI00 ADDF 0set Lo GPIOT. Prs 44 u ANALC
12 1445 ACARHO00 ADUR, | et Low. GPIO, Prs 77
14 AT L DEVICE
LS A M W ik IS S % e re—e—
SO beand connected. Using conmectork

Figure 7. Placing the Device in RAM Bypass Mode

Enabling Transmit Channels

16788-207

To enable the transmit channels and associated circuits, take the

following steps:

1. Click the T/R Control tab (see Figure 8).

2. Select all check boxes in the Tx Enable section to enable all

four transmit channels and the corresponding subcircuits.
3. Click Write Enable Values.

3 Ansbory Divices ADARL0D Evautison Scftware )
fae g
Corvunctn | Ta Cortol | T Funpaers | R Corts | At Fegaten | /7 Cortel [6710. | MiSC | Bom Secuences | Phase Loop | Marass Regate Wt | FeadBiac:
Eraties

Swtch
T Erable R Erable Swich Contrd

O RN ™M

124,85 ADARID00 TXLOAD vt Low: GPID) =
12:14.65 ADAR1D00 ADDF 0 o8t Low, GEYOZ P 44 ANALC
12:14.65 ADA1D00 ADCR | set Low. GY03 P 77

B Ao T L s pese DEVICE
K14 5. ADAR 000 GFYOK set High. GPIOE, P %6 T i

S0 bosrd comnected. Bung connectonn

Figure 8. Enabling Transmit Channels

Rev. A | Page 8 of 24

16788-208



https://www.analog.com/ADAR1000?doc=ADAR1000-EVALZ-UG-1283.pdf
https://www.analog.com/ADAR1000?doc=ADAR1000-EVALZ-UG-1283.pdf
https://www.analog.com/EVAL-ADAR1000?doc=ADAR1000-EVALZ-UG-1283.pdf

ADAR1000-EVALZ

UG-1283

Setting Transmit Bias Currents

To set the nominal bias currents for the transmit variable gain
amplifiers (VGAs), vector modulators, and drivers, take the
following steps:

1.  Click the TX Registers tab (see Figure 9).

2. Inthe Bias Current section, set TX VGA BIAS to 2, set
TX VM BIAS to 6, and set TX DRV BIAS to 6.

3. Click Write Bias Values.

[ Ansiorg Devices ADARI0ND Evabutaon Seftware et S
[T
Correcton | Ta Carted | T Fiogsters | Fs Cortrol | FX Fingaters | 177 Cortest | GPID_| MISC | Boarn Seusrcer | Phase Loep | Maruis ngater Wote | FadBack.
Ta G Cerre Ta s Coreed Mooy irdex
ONTRATIN  TEVGAGHT TAVMEHIPOL TXVMONIGAN — TWOHIRAMBDEX  TXCHXRAM
2 | ] ] 3 0 :
o = - s T
CRTEATIN  TXVGAGHZ TAVMCHIPOL TXVMCHRGAN  TICHZ FAM DEX
a : | ] H # =
o o - i

CHITKATIN  TRVGAGHD TAVMOHI POL TXVMOHIGAN  TCHD AAM INDEX
] | ] H § :
] $ T

T CH4 FUAM INDEX

CHTKATIN  THVGACH THVMCHE POL T VM CHA GAR
] ¥ (]

- [ ANALC
. Ll DEVICE

BEEE
£

MW bard omnes bed. Uung connrelcen.

Figure 9. Setting Transmit Bias Currents
SPI Control and Enabling Transmit Mode
To operate in transmit mode, take the following steps:

1.  Click the T/R Control tab (see Figure 10).
2. Select the TX EN check box to enable transmit subcircuits

16788-209

in SPI control. Note that the TX_EN bit is ANDed together

with the transmit enable bits in Register 0x02F such that
the transmit paths and subcircuits do not enable until the
TX_EN bit is asserted high.

3. Select the TR SPI check box to place the device in transmit
mode.

4.  Click Write Switch.

Note that leaving the TR SOURCE check box cleared places the

device in SPI control mode, which is the default mode.

[ e T S — )
Fie Help

Connacton | TxCortrat | T Rageters | Fo Cortmd | #0¢ Fagatens | T/ Cortel | ey | i | ibeam Secuancer | Prass Lop | Marual Raguter Wit | Fnaditack
tratins
™ i Swtch Certed
¥ o TREN
¥ o T EN
¥ I TEEN
¥ THEN
¥ THOAVEN
¥ T N
) THVGAEN

Wirte Fruatie Vslwn

121445 ADARNIO0 T LD set Lo GFID1. Prn T8 =

L R e T ANALC
121445 ADAFNO0O ADDF 1 sel Lew GPIOL P
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Figure 10. SPI Control, Transmit Enable, and Transmit Mode
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Transmit Gain Control

To set the transmit Channel 1 gain to maximum, take the following

steps:
1. Click the TX Registers tab (see Figure 11).
2. Select the CH1 TX ATTN check box to bypass the
attenuator on Channel 1.
3. Set the TX VGA CH1 value to 127 to set the VGA to
maximum gain on Channel 1.
4.  Click Write Gain Values.
S —s—— =
s
Corvmction | TaCored | T Flegslens | Fu Cortesd | At Regptens | T/ Cormred | 6810 | MSC | Boam Soguencer | e Loop | Marusl Flagster Wete | Faadflack
(TaGanGort ) T P Cort Baa Curwt.
W1 THATTH oL WA CH1 TXVMOHT POL TN CHE AR jei=b B Cumert 3
£ o # 1 0 # 0 + TEVGABUS 2
a 0 - SPdd TXVMBAS €
M2 TKATIN T WA 2 TEVMOHZ POL T W CH2 GAN TXDRVEAS &
o + 1 0 # 2 t
a ) § PO Vivte B Veloon
CHI TXATTN T WA CHY TH VM CHY POL 'Y'.N(DI\F.A.:‘. I_KCI-ZFAH!I.I:—'J
: a 0 E Mo
Ched TRATTN T WGA CHA. TEVMOHA POL TN CHd G THCHE RAM IRDEX
SPICH
Wt Mamory ishuss.
1t X0 i 01 8 - [ ANALC
EEEErART Ldoevici|
SDP board coanected. Uung connectord = §

Figure 11. Setting Transmit Channel 1 to Maximum Gain in Transmit Gain
Control with All Other Channels at Minimum Gain

Transmit Phase Control

To set transmit Channel 1 to 45° phase, take the following steps:

1. Click the TX Registers tab (see Figure 12).
2. Select the I and Q check boxes under TX VM CH1 POL to
set the polarity bits so that the vector is in the first quadrant.
3. Set theIand Q values under TX VM CH1 GAIN to 22 for
a resulting vector of 45° phase.
4. Click Write Phase Values.
[ Anaiog Devices ADARI0N0 Dpkstaion Softmare ey )
File  Help
Connecaon | TuCorted | T Regters | R Cortrol | ROX Regaters | T/ Cortret | GPID | MISC | Beam Secumncer | Phase Lo | Ml Fegeter Wite | Resdiack.
T Chany Cortrod. Tx Phass Corted My b B Cuvert
CHI THATTN TEVGACH! TN CHY POL T VM CHY GAN TH CHT FAM NDEX Tl CHx RAM Mine Clmurt 3
7 ¥ [ - + o ¥ -] + THNGABAS 2
oW b= | = i 0 TE VM BAS 6
CHZ TXATTH Fl VGACHZ TEWM CHZPOL TX VMO <?Gk5f T O3 AN ‘4.::“‘ T DY aS &
- o o : i ¢ Vi s Uskone
CHI THATTH TEVGACHY THWMCHIPOL T VM OHa AN TR CHI RAM INDEX
3 H| ¢
o ] 5 =T
O TXATTH TEVGACHE TAVMOH POL  TX VMOl GAN TR CHY RAM INDEX
0 > 1 o = o
a o 4 o
Wit Gan Vikses Wirte Phase okes Wirks Memory Vahaes
1B 1as AR - u ANALC
- LAl DEVICH|
SO board conmectod. Using cosnectorh, R é

Figure 12. Setting Transmit Channel 1 to 45° in Transmit Phase Control with

All Other Channels at 0°
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Transmit Load Override

For the gain and phase changes to take effect, a load transmit

override command must be given. To give this command, take

the following steps:

1.  Click the MISC tab (see Figure 13).
2. Inthe Over Ride section, click LDTX OVR.

[ Anwkog Devices ADARIOOD Evwhitaion Soltmars L=l
e Help
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] : ] : L wBTReV | | LoRxow
STOONY
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121445 ADARH000 T LOAD set Low. G#I01. Pin 78 - c
12 1445 ADARIHO00 ADOR 0 set Low. GPIOZ Pin 44 ANAL
121445 ADARIYEC0 ADOR 1 sst Lo GPIOT, P 77
12 1445 ADARIYECE) TH st Lo GO, P 25
121445 ADARIYEC0 GFI0S st Hgh. GPIOS, P 76
SDF beard eonnected. Uuing connectarh

Figure 13. Load Transmit Override

RECEIVE STARTUP

The following procedures bypass the RAM, enable receive
subcircuits, set the device to SPI control, place the device in

receive mode, and set Receive Channel 1 to maximum gain and

45° phase.
Bypassing the RAM

To bypass the on-chip RAM and source the gain and phase data

from the configuration register, take the following steps:

1. Click the MISC tab (see Figure 14).

2.  Select the BEAM RAM BYPASS check box and the BIAS
RAM BYPASS check box.

3. Click Write Value.

[ Ansiog Divices ADARIO0D Evehtaicn Softmware = L)
e Help

oo | ot [ T g | | o[ | 50 | g | P | P g i | i
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o 3 (] o TXREAN STEP BN
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] = 1] % ADC CLIIG SIL TXCHX RAM BYPASS.
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g ¥ e ¥ LS
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P B i WTKGWR | [ LoRKoVR

STConY
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121445 ADARYI00 GPIOS set High GPICES, P 7
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Figure 14. Placing the Device in RAM Bypass Mode
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Enabling Receive Channels

To enable the receive channels and associated circuits, take the
following steps:

1. Click the T/R Control tab (see Figure 15).
2. Select all check boxes in the Rx Enable section to enable all

four receive channels and the corresponding subcircuits.
3. Click Write Enable Values.

[ Awhog Devices ADARIDOD Evehtnson Softmrs L=
Fie  Help
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Figure 15. Enabling Receive Channels

Setting Receive Bias Currents

To set the nominal bias currents for the receive VGAs, vector

modulators, and drivers, take the following steps:

1. Click the RX Registers tab (see Figure 16).

2. In the Bias Current section, set RX VGA BIAS to 2, set

RX VM BIAS to 6, and set LNA BIAS to 8.
3. Click Write Bias Values.
[ Ansiog Drrvices ACARI000 [vahstaion Scoftmare o e
Fie Help
Connecion | T Cortrol | T Regeters | Rx Contmi | FX Pagstors | 7,8 Contmt | GG | MESC | Beam Seaumncer | Prase Locp | Marusl Bagster Wete | Resdliack
o G Contrd. Fix Phase Contmi Memery ireex
CHI R ATTH R VGA CHY RXCWM CHY POL  FOC VM CHI G OO AM INDEX R CHX FAM INDEX)]  Bias Cument 2
0 + o ] L 3 0 =
@ ] SPIOM E 1=
R X ATTN PO VGA OG- WM CR OGO VM 0 G X CHZ RAM INDEX
] ] 0 + 0 v
a ] x P10
CHI RX ATTN R VGA CHE RXCWM CHIPOL  FOC VM CHO G O OO RAM INDEX
] 4 1 o 4 o 4
3 R ATTH R VGA CHE R-KCHKR’IN MNDEX.
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@ o = Mo
i G Vaksmn i Frane Vot [y re—r——"
R B R D - ANALC|
1214 45 ADARO0D TR em Low EPIOA Pr kS || DEVICE| 3
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SO board connectied. UMing conmectonk §

Figure 16. Setting Receive Bias Currents
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SPI Control, Enabling Receive, and Receive Mode

To operate in receive mode, take the following steps:

1.
2.

Click the T/R Control tab (see Figure 17).

Select the RX EN check box to enable the receive subcircuits
in SPI control. Note that the RX_EN bit is AND'ed together
with the receive enable bits in Register 0x2E such that the
receive paths and subcircuits do not enable until the

RX_EN bit is asserted high.

Leave the TR SPI check box cleared to place the device in

receive mode.
4. Click Write Switch.

Note that leaving the TR SOURCE check box cleared places the

device in SPI control mode, which is the default mode.
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Figure 17. SPI Control, Receive Enable, and Receive Mode
Receive Gain Control
To set Receive Channel 1 to maximum gain, take the following
steps:
1.  Click the RX Registers tab (see Figure 18).
2. Select the CH1 RX ATTN check box to bypass the
attenuator on Channel 1.
3. Set the RX VGA CH1 value to 127 to set the VGA to
maximum gain on Channel 1.
4. Click Write Gain Values.
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Figure 18. Setting Receive Channel 1 to Maximum Gain in Receive Gain
Control with All Other Channels at Minimum Gain

Receive Phase Control

To set Receive Channel 1 to 45°, take the following steps:
1. Click the RX Registers tab (see Figure 19).

2. Select the inphase (I) and quadrature phase (Q) check

boxes under RX VM CHI1 POL to set the polarity bits so
that the vector is in the first quadrant.

3. Set theIand Q values under RX VM CH1 GAIN to 22 for

a resulting vector of 45°.
4. Click Write Phase Values.
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Figure 19. Setting Receive Channel 1 to Maximum Gain in Receive Phase
Control with All Other Channels at Minimum Gain

Receive Load

For the gain and phase changes to take effect, a load receive

override command must be given. To give this command, take

the following steps:

1. Click the MISC tab (see Figure 20).
2. Inthe Over Ride section, click LDRX OVR.

[0 sinsiog Devices ADARION Gratpion Softmare RSy
Fie  Help
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Figure 20. Load Receive Override

CONTROL USING THE MANUAL REGISTER WRITE
The ADAR1000 GUI allows several registers of data to be

loaded quickly and efficiently in the Load and Write section
under the Manual Register Write tab. When the user becomes

familiar with the ADAR1000, this method of writing to the
device saves a significant amount of time. The provided

maximum gain and switch bias settings .txt files can be used, or

the user can generate files containing user defined settings to
control the ADAR1000.
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To perform several writes that are stored in a .txt file, take the
following steps:

Click the Manual Register Write tab (see Figure 21).
Click Choose Input File.

Navigate to where the settings files are located (see Figure 22).
Open the desired file (Tx1_MaxG_45.txt, for example).
The values in the file appear in the larger text box on the
left side of the window, as shown in Figure 23.

6. Click Write All to load all values via the SPL
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Figure 21. Manual Register Write Tab
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Figure 22. Choose Settings File
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Figure 23. Values to Write
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QUICK TEST PROCEDURE

To use the ADAR1000-EVALZ to test and evaluate the
ADARI000, take the following steps:

1.

10.

Plug the SDP adapter into the P5 connector on the
ADAR1000-EVALZ.

Connect the 3.3 V and —5 V power supplies to the
corresponding banana jacks on the ADAR1000-EVALZ.
Use a USB cable to connect the SDP adapter to the PC that
has the ADAR1000-EVALZ evaluation software downloaded.
Connect one port of the network analyzer to the RE_IO
connector and another port to the RX1 input connector.

Use the Start menu to run the ADAR1000-EVALZ
evaluation software (see the Evaluation Board Software
Installation section for more information), as shown in
Figure 24.

| Analog Devices
3 aDIsimRF
& ACE
| ADF4355
| ADISimRF
| EV-ADAR1000

3 apar1000

Sdp EEprom Programmer
SDP Panel

1 Back

Search programs and files

16788-106

Figure 24. Run Control Software from the Start Menu

After the ADAR1000-EVALZ evaluation software starts up,
click the Connection tab and then click Connect (see
Figure 27).

Ensure that SDP board connected appears on the status bar.
For receive mode operation, click the Manual Register
Write tab (see Figure 21) and click Choose Input File to
choose the RX1_MaxG_45.txt file for the register values.
Note that this file (and the similar settings files) does not
change any of the GUI settings. The file only writes data to
the ADAR1000.

Click Write All to send the register values to the ADAR1000.
Receive Channel 1 is now turned on at full gain.

Measure the gain and return loss on the network analyzer. A
typical response is shown in Figure 25.
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Figure 25. Receive Mode Gain and Return Loss Measurement Results
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For transmit mode operation, disconnect the RX1 port and
connect to the TX1 output connector.

Click Choose Input File to choose the TX1_MaxG_45.txt
file for the register values.

Click Write All to send the register values to the ADAR1000.
Transmit Channel 1 is now turned on at full gain.

Measure the gain and return loss on the network analyzer. A
typical response is shown in Figure 26.
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DETAILED SOFTWARE DESCRIPTION

The ADAR1000-EVALZ evaluation software is organized as a
number of tabs. Each tab contains a different set of functions to
control the ADAR1000-EVALZ. Beneath the content area of the
current tab, a log of each hardware control instruction that the
software sends to the ADAR1000-EVALZ is shown near the
bottom of the window. The last line of the window displays the
status of the connection between the ADAR1000-EVALZ
evaluation software and the ADAR1000-EVALZ hardware.

CONNECTION TAB

The Connection tab displays the two different SDP adapters
that can be used to provide the USB interface to the
ADAR1000-EVALZ (see Figure 27).

3 Analog Devices ADAR1000 Evalutaion Software
File Help

215347 ADAR1000 TX LOAD set Low. GPIO1. Pin 78
215347 ADAR1000 ADDR 0 set Low. GPIOZ, Pin 44
215347 ADART000 ADDR 1 setLow GPIOJ, Pin 77
215347 ADARTD00 TR sat Low. GPIO4, Pin 45
215347 ADART0D00 GPIOS sot High GPIOS, Pin 76

S board connected. Using connectori

Connection | TxConirel | TX Regesters | R Canirol | RX Registers | T/R Canrol | GPIO | MISC | Beam Sequencer | Phase Loap | Manusl Register Write | ResdBack

Click the Connect button to initialize communication between
the ADAR1000-EVALZ evaluation software and the ADAR1000-
EVALZ. When communication is established, the SDP board
connected message displays on the status line at the bottom of
the window.

The ADDRO and ADDR1 check boxes in Figure 27 allow the
setting or clearing of the two corresponding address bits, AD0O
and ADI, on the ADAR1000 device. These two bits determine
which of the four ADAR1000-EVALZ boards on the same serial
bus responds to programming information from the bus.

3 ANALOG
. DEVICES

=  AHEAD OF WHAT'S POSSIBLE™

16788-005

Figure 27. Connection Tab
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Tx CONTROL TAB

The Tx Control tab (see Figure 28) allows the user to set the
gain and phase of each of the four transmit channels.

To use the Tx Control tab, take the following steps:

1. Click Tx Initalise.

2. Select the Attenuation check box for each channel to add
or remove the 15 dB step attenuation.

3. Adjust the Gain Index and Phase Angle (°) settings of
each channel using the corresponding dropdown menus.

4.  When adjustments are made, click Load All to write the
settings to the device registers.

TX REGISTERS TAB

The TX Registers tab provides control for all transmit function
registers in the device (see Figure 29).

In the Tx Gain Control section, set the gain register for each
transmit channel.

3 Analog Devices ADARLODD Evalutaion Software
File Help
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215347 ADART000 TX LOAD set Low, GPI01, Pin 78
215347 ADART000 ADDR 0 set Low. GPIOZ Pin 44
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[ESSEER =
Afenuabon Phase Angle ) Gan Index.
- - TX1 Lead
- - ™2
Tx Inatalise . Mot Initalised Load AJ
. ANALOG
DEVICES

In the Tx Phase Control section, set the I and Q gain registers,
as well as polarity bits for each channel in the corresponding
vector modulator (VM).

In the Memory Index section, if the SPI Ctrl check box is
selected, the beam position settings for the corresponding
channel are recalled from memory into the channel work
registers, according to the value (the memory address) in the
TX CH1 RAM INDEX to TX CH4 RAM INDEX fields for
each channel. If the SPI Ctrl check box under TX CHX RAM
INDEX is selected, data for all four channels are pulled
according to the value in the TX CHX RAM INDEX field.

In the Bias Current section, choose a bias setting for each of the
three transmit stages (the settings are common to all four
transmit channels).

Click Write Gain Values, Write Phase Values, and Write
Memory Values to send the corresponding bias register setting
to the ADAR1000-EVALZ.

= AHEAD OF WHAT'S POSSIBLE™
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Figure 28. Tx Control Tab
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Tx Gain Contial Tx Phas Control Memory Indax Bias Cument
CHITXATTN TXVGA CHY TEVMCHIPOL  TXVMCHI GAIN TX CHT RAM INDEX TXCHOIRAMMNDEX  Bias Current 3
0 : i o - 0 = 0 TAVGABIAS 0
a o z EeY SPICH! TXVMBIAS 0
CH2 TXATTN TAVGACH2 TEXVMCHZ POL  TXVMCH? GAIN TX CH2 RAM INDEX TXDRVBIAS 0
o = 1 o = [] =
Q ] £ SPiCw Wiite Bias Vales
CHITXATTN TXVGA CHI TEVMCHIPOL  TXVMCH3 GAIN TX CHI RAM INDEX
0 2 ] o 5 0 2
a 0] = SPICw
CHE TXATTN TXVGA CH4 TXVMCHAROL  TXVMCHA GAIN TX CH4 RAM INDEX
o - 1 o o L] &
a 0 o SPICyl
Writa Gain Values Write Phase Valies Wiite Memary Values
215347. ADAR1000 TX LDAD set Low, GPIO1, Pin 78 ANALOG
215347 ADART000 ADDR 0 set Low. GPIOZ Pin 44
21:53:47. ADARTO00 ADDR 1 38t Low. GPIO3. Pin 77 DEV'CES

215347 ADAR1000 TR set Low. GPI04, Pin 45
215347 ADAR 1000 GPIOS set High. GPIOS, Pin 76

SO board connected, Using connectori

= AHEAD OF WHAT'S POSSIBLE™

Figure 29. TX Registers Tab
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Rx CONTROL TAB

The Rx Control tab (see Figure 30) allows setting the gain and
phase of each of the four receive channels.

To use the Rx Control tab, take the following steps:

1. Click Rx Initalise.

2. Select the Attenuation check box for each channel to add
or remove the 15 dB step attenuation.

3. Adjust the Gain Index and Phase Angle (°) settings of
each channel using the corresponding dropdown menus.

4.  When adjustments are made, click Load All to write the
settings to the device registers.

RX REGISTERS TAB

The RX Registers tab provides control for all receive function
registers in the device (see Figure 31).

In the Rx Gain Control section, set the gain register for each
receive channel.

3 Analeg Devices ADARLO00 Evalutaion Software
file  Help

Connpetion | Tx Contel | TX Registees | Rx Contiol || fegusers | T/R Conral | GRIO

FEALT |\

1ol =

i BIRENR

215347 ADART000 TX LOAD set Low. GPIO1. Pin 78
215347 ADART000 ADDR 0 sot Low. GPIOZ. Pin 44
21347 ADARID00 ADDR 1 381 Low. GPIOA, Pin 77
215347 ADART000 TR set Low. GPIO4, Pin 45
215347, ADART000 GPIOS sot High, GP0S, Pin 76

S0P board connected, Using connectorA

MISC

In the Rx Phase Control section, set the I and Q gain registers
for each channel in the corresponding VM.

In the Memory Index section, if the SPI Ctrl check box is selected,
the beam position settings for the corresponding channel are
recalled from memory into the channel work registers according to
the value (the memory address) in the RX CH1 RAM INDEX
to RX CH4 RAM INDEX field for each channel. If the SPI Ctrl
check box under RX CHX RAM INDEX is selected, data for all
four channels are pulled according to the value in the RX CHX
RAM INDEX field.

In the Bias Current section, choose a bias setting for each of the
three receive stages (the settings are common to all four receive
channels).

Click Write Gain Values, Write Phase Values, and Write
Memory Values to send the corresponding register setting to
the ADAR1000-EVALZ.

=] .
Phase Loop Geatar Wesa
Aftorwation  Phase Angle (") Gain Indax
v - RX1Load
- - 3
Rx Inisalist: . Mot Initalised Lead A
- ANALOG
. LdDEVICES |
= AHEAD OF WHAT'S POSSIBLE™ §
2
2
5

Figure 30. Rx Control Tab

[3 Analog Devices ADARLO00 Evalutaion Software
File Help

e Gemin Corral Fx Phags Contral

CHIRKATTN  RXVGA CHI REVMCHIPOL  RXCWM CHI GAIN
0 = 1 0 =
Q o =
CHIRXATTN  REVGACHZ RXVWMCHEPOL  ROCWM CHE GAIN
] - 1 o 5
Q 0
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] = 1 0 =
a 0 =
CHARNATTN  FXWVEGACHS FOCOVMCHM POL  ROCWM CHA GAIN
] = 1 0 .

+] 0

Wirite Gain Vihses Write Phase Values

134T ADART000 TX LOAD sat Low. GRIO, Rin 78
215347 ADAR1000 ADDR 0 sl Low. GPIOZ Pin 44
215347 ADAR1000 ADDR 1 st Low. GPIO3. Pin 77
215347 ADAR1000 TR 581 Low, GPIOA, Pin 45
FVEVAT ADAR1000 GPIOS sat High. GRIOS. Fin 76

S0P board connected. Using connectora
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Figure 31. RX Registers Tab
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T/R CONTROL TAB When the check boxes are selected or cleared, click Write Enable
The T/R Control tab controls the enabling of the transmit and Values or Write Switch Values in each section to write the
receive channels (see Figure 32) register settings to the ADAR1000-EVALZ.

If the TX EN check box (under Switch Control) is selected, the GPIO TAB

transmit enable functions are enabled and the receive enable In the GPIO tab (see Figure 33), select the correct check boxes to
functions are disabled. set the corresponding digital control signals on the ADAR1000-

If the RX EN check box (under Switch Control) is selected, the EVALZ to Logic 1 (selected) or Logic 0 (cleared).

receive enable functions are enabled and the transmit enable
functions are disabled.

[ Analog Devices ADARLOOD Evalutaion Software = ]
File Help
Connuchon | TaConol | TX Regsters | Rx Conbrol | RX Registers. T/ Conbial | GRIO | MISC | Beam Sequuncer | Phase Loop | Marual Regrster Writs | ReadBack
Enables Enables Svaich
X Enable X Enable Swilch Contral
CHITXEN CHIRXEN TXEN
CH2 TKEN CHZ RXEN RXEN
CHITREN CHIRXEN SW DRV TR STATE
CHA TXEN CHIRXEN SWDRVEN TR
THDRVEN RXLMAEN SW DRVENFPOL
TXVMEN RXVMEN TR SOURCE
TXVGAEN RXVGAEN TRSPI
POL
Wine Enable Values Wiite Enable Valuss Write Switch Valuas
21:53:47: ADAR 1000 TX LOAD setLow. GPIO1. Pin 78 -
21:5347 ADAR1000 ADDR 0 set Low. GPIOZ, Pin 44 ANALOG
215347 ADAR1000 ADDR 1 501 Low, GPIO3, Pin 77 - DEVICES
215347 ADART00 TR 5ot Low, GPIO4, Pin 45 = 5
21:5347: ADAR1000 GPIOS 381 High. GPIOS, Pin 76 ~  AHEAD OF WHAT'S POSSIBLE™ g
S0P board connected. Using connectori E
K
Figure 32. T/R Control Tab
- - [ | |
3 Anslog Devices ADARIODD Evalutaion Software = o s
File  Help
Connaction | Tx Contral | TX Registars | RxContol | RX Registers | T/R Conrol [ GPI0_|MISC | Baam Sequancer | Phase Loop | Manual Register Wiits | ReadBiack
GPIO Lines kom SOP Board
FXLOAD
TXLOAD
ADDRO
ADDR 1
TR
215347, ADART000 TX LOAD sel Low, GPIO1, Pin 78 . ANALOG
21:5347: ADAR1000 ADDR 0 38t Low. GPIOZ Pin 44
21:5347: ADAR1000 ADDR 1 88t Low. GPIO3. Pin 77 » DEVICES
21:53:47: ADAR1000 TR se Low. GPIO4. Pin 45 = b=
215347 ADAR1000 GPIOS set High GPIOS, Pin 76 ~  AHEAD OF WHAT'S POSSIBLE™ 3
2
SO board connected, Using connectori §

Figure 33. GPIO Tab
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MISCTAB

In the MISC tab, configuration of miscellaneous functions is
available (see Figure 34).

Two sets of registers are on the ADAR1000 device to control
the LNA and PA bias outputs and to set the DACs when the
corresponding bias outputs are in the on and off states. The register
values can be entered in the Bias ON and Bias OFF sections.
Each set of register values is transferred to the ADAR1000-
EVALZ when the respective Write Bias Values buttons are clicked.

Under the Enables section, if the BIAS CTRL check box is
cleared, the bias digital-to-analog converter (DAC) outputs use
the Bias ON register values only.

If the BIAS CTRL check box is selected while the device is in
receive mode, the PA DACs use the Bias OFF register values,

3 Analog Devices ADARL000 Evalutaion Software oo ]
File Help
Connection | TxConrel | TX Regesters | R Cantrol | RX Registers | T/R Ganrot | GPIO | MISC || Beam Sequencer | Phase Loap | Manusl Register Write | ResdBack
Dias ON Bias OFF Enables DBias Cument Memary Control
CH1 PA Bias CHI PABias Mise Enablo Bias Currant 1
(i : 0 BIASCTRL D GAN BEAM RAM BYPASS
LNABIAS OUT EN Write Bias Values P,
CH2 PA Bias CHZ PA Bias BIAS RAMBYPASS
o = o CHIDETEN ADC TXBEAMSTEFPEN
CH2DETEN ADG Signal RXBEAM STEP EN
CH3 PA Bias CH3PABias . .
] = n = CHIDETEN ADC CLKFREQ SEL T CHERAM BYPASS
CHADETEN ADCEN X CHX RAM BYPASS
CHI PA Bias CHAPA Bias CLKEN Wity Value
0 5 o MLIX SEL
- Over Ride
LA Bias LA Bias
o 5 o e S0CNahen bTxovR | | LDRKOVR
STCONY
apcwed  ADcEoC [
Wiite Bias Vakios Wrto Bins Valuos Wiits Enablo Valuas Read ADC Waord
21:5347: ADAR1000 TX LOAD setLow. GPIOT. Pin 78 . ANALOG
21:53:47: ADAR1000 ADDR 0 set Low. GPIOZ2. Pin 44
215347 ADAR1000 ADDR 1 56t Low. GRIO3, Pin 77 - DEVICES
215347 ADARI000 TR sat Low. GPIO4, Pin 45 o
215347 ADARI000 GPIOS 50 High GPIOS. Pin 76 = AHEAD OF WHAT'S POSSIBLE™ 3
@
3
S board connected. Using connectori P
E

and the LNA DAC uses the Bias ON register value. If the check
box is selected while the device is in transmit mode, the
opposite is true, and the PA DACs use the Bias ON register
values, and the LNA DAC uses the Bias OFF register values.

In the ADC section, use the MUX SEL dropdown menu to
choose the temperature sensor or the power detector, one
through four, for analog to digital conversion.

Select ADC EN, CLK EN, and ST CONYV and then click Write
ADC Values to initiate analog to digital conversion.

Click Read ADC Word to access the conversion result.

The Memory Control section allows setting or clearing the
corresponding bits in Register 0x038 for various memory
control functions.

Figure 34. MISC Tab
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BEAM SEQUENCER TAB

The Beam Sequencer tab (see Figure 35) contains a script to
automatically step through a range of memory locations, each
of which contains the gain and phase setting of all four transmit
or receive channels in the device.

Click Select File to choose a user file containing a list of memory
locations and values, and click Load File to load values into
beam memory. Each line of the beam position file contains two
values separated by a comma. The first value is the decimal
equivalent value, and the second value is the hexadecimal value.
For the hexadecimal value string, the memory address is the four
most significant digits, and the data for each memory location is
the two least significant digits. Typical entries in a beam position
file include the following:

e 1573119, 0x1800FF
e 1573174, 0x180136
e 1573429, 0x180235

[ Analog Devices ADARLO0O0 Evalutaion Software
File Help

Select File
Laad Fila
Rl Theough
Stant Poirt
o

End Point
2

Time Dalay (ms)
0 x

Stan Siop

215347 ADART000 TX LOAD selLow, GPIO1, Pin 78
215347 ADART000 ADDR 0 set Low. GPIOZ Pin 44
215347 ADART000 ADDR 1 st Low. GPIOZ. Pin 77
215347 ADAR1000 TR set Low. GPI04, Pin 45
215347 ADAR 1000 GPIOS set High. GPIOS, Pin 76

SO board connected, Using connectori

Connecsion | Tx Control | TX Registers | R Contol | RX Registers | T/R Contral | GPI0. | MISC | Beam Sequencer | Phase Loop | Manual Register Wiits | ReadBack

The starting and ending memory locations (Start Point and
End Point, respectively), as well as the time delay between steps
(Time Delay (ms)), is entered into the corresponding fields.
The stepping operation is controlled by Start and Stop.

PHASE LOOP TAB

The Phase Loop tab (see Figure 36) provides control to increase the
phase setting of a channel with a predefined step size (Phase Step)
while dwelling at each step for a specified time (Dwell Time (ms)).

The ADI Logo Loop section moves the phase in a triangular
manner around the circle of a polar plot.

- ANALOG
; DEVICES

= AHEAD OF WHAT'S POSSIBLE™

16788-013

Figure 35. Beam Sequencer Tab

3 Analog Devices ADARLO00 Evalutaion Software
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215347, ADARTON0 TXLOAD setLow. GPIOT, P /8
215347 ADART000 ADDR 0 38t Low GRIDZ. Fin 44
2TET4T ADARTN0 ADDR 1 58t Low GPIO3, Pin 77
215347 ADARIDN0 TR set Low. GPIO4, Pind5
215347 ADART000 GPIDS sel High. GPIOE, Pin 76

SDP board connected, Using connectorA

Connaction | Tx Ganirsl | TX Ragisters | Rx Ganiral | 5 Registars | T/ Coatal | GRID | MIST | Beam Sequancar || 21
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1| Marual Ragistar Wiits | Readiack

E ANALOG
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Figure 36. Phase Loop Tab
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MANUAL REGISTER WRITE TAB

The Manual Register Write tab (see Figure 37) allows manual
writes to the ADAR1000 registers, either individually (Values to
write) or grouped (Load and Write). In the Load and Write

READBACK TAB

The ReadBack tab allows direct writing and reading of the
content of a register (see Figure 38).

Click Manual Write to write a string of hexadecimal digits

section, click Choose Input File to load a list of register writes
from a file or paste one into the field directly. Click Write All to
send the list to the ADAR1000-EVALZ.

containing the address and data of a register into the register.

Enter the register address in the Register field and click Manual

Read for the content of the register to display in the Data field.
When the device is initially powered up, enter 00099 into the

Values to write section. Entering 00099 performs a full register
reset and enables the 4-wire SPI SDO function.

[ Analog Devices ADARLO00 Evalutaion Software [= 5
File Help
Connechon | TxConbol | TX Hegubers Fk(:umzll FX Hegaters | T/H Conbol | GFI0 | MISC |Hua|n3r.-queuc«r_ Phase Loop || Manual Hegister Wit | ReadBack

Load and Wiile Valoes o weile

(hex values)
Choase Input Fie

Sarnple ble conlents

123ABC

Write All

215347 ADARI000 TX LOAD set Low. GPIO1. Pin 78 -

215347 ADAR1000 ADDR 0 set Low. GPIOZ, Pin 44 ANALOG

215347 ADAR D00 ADDR 1 561 Low. GPIO3. Pin 77 DEVICES

215347 ADAR 000 TR set Low. GPIO4, Pin45 i

215347 ADAR1000 GPIOS set High GPIOS. Pin 76 = AHEAD OF WHAT'S POSSIBLE™ g

S0P board connected. Using connectorA E
5

Figure 37. Manual Register Write Tab
3 Analog Devices ADARLODD Evalutaion Software = EE

File  Help

Wile

Manual Write:

Ragister
Dats

Manuzl Read

215347 ADAHTON0 TXLOAD sellow. GPIOT, P /8 -

215347 ADAR1000 ADDR 0 36t Law. GRIDZ. Fin 44 ANALOG
215347 ADAR1000 ADDR 1 sat Low GRIO3. Fin 77 - DEVICES
215347 ADARIDN0 TR set Low. GPIO4, Pin 45 E

215347, ADART000 GPID5 set High. GPIOE, Pin 76 * AHEAD OF WHAT'S POSSIBLE™

16788-016

SDP board connected, Using connectorA

Figure 38. ReadBack Tab
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EVALUATION BOARD SCHEMATICS AND ARTWORK
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Figure 39. ADAR1000-EVALZ Evaluation Board Schematic (Page 1)
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Figure 40. ADAR1000-EVALZ Evaluation Board Schematic (Page 2)
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16788-019

Figure 41. Layer 1 (Component Side)

16788-020

Figure 42. Layer 4 (Bottom Side)
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NOTES

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

Legal Terms and Conditions

By using the evaluation board discussed herein (together with any tools, components documentation or support materials, the “Evaluation Board"), you are agreeing to be bound by the terms and conditions
set forth below ("Agreement”) unless you have purchased the Evaluation Board, in which case the Analog Devices Standard Terms and Conditions of Sale shall govern. Do not use the Evaluation Board until you
have read and agreed to the Agreement. Your use of the Evaluation Board shall signify your acceptance of the Agreement. This Agreement is made by and between you (“Customer”) and Analog Devices, Inc.
("ADI"), with its principal place of business at One Technology Way, Norwood, MA 02062, USA. Subject to the terms and conditions of the Agreement, ADI hereby grants to Customer a free, limited, personal,
temporary, non-exclusive, non-sublicensable, non-transferable license to use the Evaluation Board FOR EVALUATION PURPOSES ONLY. Customer understands and agrees that the Evaluation Board is provided
for the sole and exclusive purpose referenced above, and agrees not to use the Evaluation Board for any other purpose. Furthermore, the license granted is expressly made subject to the following additional
limitations: Customer shall not (i) rent, lease, display, sell, transfer, assign, sublicense, or distribute the Evaluation Board; and (ii) permit any Third Party to access the Evaluation Board. As used herein, the term
“Third Party” includes any entity other than ADI, Customer, their employees, affiliates and in-house consultants. The Evaluation Board is NOT sold to Customer; all rights not expressly granted herein, including
ownership of the Evaluation Board, are reserved by ADI. CONFIDENTIALITY. This Agreement and the Evaluation Board shall all be considered the confidential and proprietary information of ADI. Customer may
not disclose or transfer any portion of the Evaluation Board to any other party for any reason. Upon discontinuation of use of the Evaluation Board or termination of this Agreement, Customer agrees to
promptly return the Evaluation Board to ADI. ADDITIONAL RESTRICTIONS. Customer may not disassemble, decompile or reverse engineer chips on the Evaluation Board. Customer shall inform ADI of any
occurred damages or any modifications or alterations it makes to the Evaluation Board, including but not limited to soldering or any other activity that affects the material content of the Evaluation Board.
Modifications to the Evaluation Board must comply with applicable law, including but not limited to the RoHS Directive. TERMINATION. ADI may terminate this Agreement at any time upon giving written notice
to Customer. Customer agrees to return to ADI the Evaluation Board at that time. LIMITATION OF LIABILITY. THE EVALUATION BOARD PROVIDED HEREUNDER IS PROVIDED “AS IS” AND ADI MAKES NO
WARRANTIES OR REPRESENTATIONS OF ANY KIND WITH RESPECT TO IT. ADI SPECIFICALLY DISCLAIMS ANY REPRESENTATIONS, ENDORSEMENTS, GUARANTEES, OR WARRANTIES, EXPRESS OR IMPLIED, RELATED
TO THE EVALUATION BOARD INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTY OF MERCHANTABILITY, TITLE, FITNESS FOR A PARTICULAR PURPOSE OR NONINFRINGEMENT OF INTELLECTUAL
PROPERTY RIGHTS. IN NO EVENT WILL ADI AND ITS LICENSORS BE LIABLE FOR ANY INCIDENTAL, SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES RESULTING FROM CUSTOMER'S POSSESSION OR USE OF
THE EVALUATION BOARD, INCLUDING BUT NOT LIMITED TO LOST PROFITS, DELAY COSTS, LABOR COSTS OR LOSS OF GOODWILL. ADI'S TOTAL LIABILITY FROM ANY AND ALL CAUSES SHALL BE LIMITED TO THE
AMOUNT OF ONE HUNDRED US DOLLARS ($100.00). EXPORT. Customer agrees that it will not directly or indirectly export the Evaluation Board to another country, and that it will comply with all applicable
United States federal laws and regulations relating to exports. GOVERNING LAW. This Agreement shall be governed by and construed in accordance with the substantive laws of the Commonwealth of
Massachusetts (excluding conflict of law rules). Any legal action regarding this Agreement will be heard in the state or federal courts having jurisdiction in Suffolk County, Massachusetts, and Customer hereby
submits to the personal jurisdiction and venue of such courts. The United Nations Convention on Contracts for the International Sale of Goods shall not apply to this Agreement and is expressly disclaimed.
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