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Evaluating the ADF4193 and ADF4196 Frequency Synthesizers
for Phase-Locked Loops

FEATURES REQUIRED DOCUMENTS

EV-ADF4193SD1Z board includes an ADF4193 synthesizer, ADF4193 data sheet
loop filter, VCO, voltage regulators, and SDP interface ADF4196 data sheet

EV-ADF4193SD2Z and EV-ADF4196SD1Z boards include an EV-ADF4193SD1Z/EV-ADF4193SD2Z/EV-ADF4196SD1Z user
ADF4193 or ADF4196 synthesizer, voltage regulators, and guide

SDP interface
Accompanying software allows control of synthesizer

REQUIRED SOFTWARE

functions from a PC (via an SDP interface) Analog Devices ADF4193-6 evaluation software, Version 6.0.7
Externally powered by a 5V to 9V supply or higher (included on the CD in the evaluation board kit or
available for download at www.analog.com)
EVALUATION KIT CONTENTS
EV-ADF4193SD1Z, EV-ADF4193SD2Z, or EV-ADF4196SD1Z GENERAL DESCRIPTION
CD with evaluation software evaluate the performance of the ADF4193 or ADF4196 frequency

synthesizer for phase-locked loops (PLL). A photograph of the
evaluation board is shown in Figure 1. The evaluation board

REQUIRED ADDITIONAL EQUIPMENT

VCO (for EV-ADF4193SD2Z and EV-ADF4196SD1Z) includes the ADF4196 synthesizer, an SDP connector, SMA
Loop filter components (for EV-ADF4193SD2Z and connectors, and power supply connectors. There are also footprints
EV-ADF4196SD1Z) for loop filter components and a voltage controlled oscillator
Soldering equipment (VCO); if used, these components must be soldered to the board
Spectrum analyzer to complete the loop. The board connects to a PC via an SDP

Power supplies (9 V) adapter board.

Windows-based PC with USB port for evaluation software In addition, the evaluation kit contains Windows®-based software

to allow easy programming of the synthesizer.

EVALUATION BOARD PHOTOGRAPH

11352-001

Figure 1. Photograph of the EV-ADF41965D1Z
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EVALUATION BOARD HARDWARE
OVERVIEW

EV-ADF4193sD1Z

The EV-ADF4193SD1Z board includes a VCO, loop filter

components, power regulators, and an ADF4193 synthesizer.

To operate this board, it is necessary to

1. Supply a reference signal.
2. Power the board.
3. Program the board using the provided software.

EV-ADF4193SD2Z and EV-ADF4196SD1Z

The EV-ADF4193SD2Z and EV-ADF4196SD1Z boards include
power regulators and an ADF4193 or ADF4196 synthesizer.

To operate these boards, it is necessary to

Solder the loop filter components to the board.
Connect/solder a VCO to the board.

Supply a reference signal.

Power the board.

M s

Program the board using the provided software.

POWER SUPPLIES

The evaluation board is powered by a 5 V to 9 V power supply
connected to the red and black banana connectors. Connect the
red connector to a 5 V to 9 V power supply, and connect the
black connector to ground.

vCo

The EV-ADF4193SD1Z/EV-ADF4193SD2Z/EV-ADF4196SD1Z
can accept three industry-standard VCOs with different footprints.
These VCOs are labeled Y4 and Y3 (Y3 can accept two different
types of VCOs).

Table 1. VCOs!

vCo R40 R37 R44 R37
Y4 00 00 DNI DNI
Y3 DNI DNI 0Q 0Q

' DNI =do notinsert.

Alternatively, an external VCO can be connected at the VTUNE
SMA, but you must ensure that R4 = R47 = 0 Q. The output
signal of the VCO should be fed back to the RFIN+ SMA.
LOOP FILTER

See the ADF4193-TN-001 technical note, ADF4193 PLL Loop
Filter Design Using ADISimPLL, for guidance on designing a
loop filter using ADIsimPLL.

OUTPUT SIGNALS

When an on-board VCO is used, the output signal is routed to J2.
When an external VCO is used, connect the feedback signal to J2.

JUMPERS

Table 2 describes the various jumper options.

Table 2. Jumpers

Jumper Supplies Setting | Description

LK1 ADF4193/ADF4196 Vop supply | 5V From 5V regulator, U8, ADP3331ARTZ-REEL7
3V From 3V regulator, U4, ADP3330ARTZ-3-RL7.
None Connect supply to T13.
LK2 VCO supply 5V From 5V regulator, U8, ADP3331ARTZ-REEL7.
VCO From 5V regulator, U2, ADP3330ARTZ-5-RL7.
None Connect supply to T14.
LK3 Ve supply 5V From 5V regulator, U8, ADP3331ARTZ-REEL?7.
3V From 3V regulator, U4, ADP3330ARTZ-3-RL7.
None Connect supply to T15.
LK4 Ves supply 5V From 5V regulator, U8, ADP3331ARTZ-REEL?7.
VCO From 5V regulator, U2, ADP3330ARTZ-5-RL7.
None Connect supply to T17.
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EVALUATION SETUP
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Figure 2. Evaluation Setup Block Diagram, Using On-Board VCO
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Figure 3. Evaluation Setup Block Diagram, Using External VCO
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GETTING STARTED

INSTALLING THE SOFTWARE 3.  Select ADF4193 or ADF4196 and SDP board (black), and
then click Connect (see Figure 4).

4. Click the Main Controls tab to view the main controls (see
Figure 5). The default values are set to lock a VCO at

For the software installation procedure, see UG-476, PLL Software
Installation Guide. The control software for the EV-ADF4193SD1Z,
EV-ADF4193SD2Z, and EV-ADF4196SD1Z is provided on the

1880 MHz.
CD included in the evaluation board kit. 5.  After initial power-up, the ADF4193 or ADF4196 must be
CONFIGURING AND SETTING UP THE BOARD initialized. To do this, click Run Initialization Sequence.

6.  On the spectrum analyzer, confirm that the output signal is

1. Set up the circuit as shown in Figure 2 or Figure 3.
locked at 1880 MHz.

2. Run the ADF4193-6 software.

#|analog Devices ADF4193/6 PLL Software =loix]|

Fle Tools Help

Select Device and Connection | Main Cantrols | Dther Funcions |

[ Choose a device to evaluate [ Chooss connection method
@ ADF4193
 ADF4198
€ USB board [green] ¥ SDP board [black]
Connect
[~ Registers
[ox 480140 | 0x 420209 | 0x 2A [ox 7B [ox 4394 [0x 5 [ox 900E |o0x 7

Wiite RO | “Wwiite R1 | Wiite Fi2 | ‘white R | ‘whiite R4 | wiite RS | wite RE | wiite R7
11:18:08: Application started. ANALOG

11:20:40; Attempting SDF connection.. J
11:20:41: Flashing LED.
J DEVICES

SDP board connected. Using connector#

11352-004

Figure 4. Software—Device Selection
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USING THE SOFTWARE—MAIN CONTROLS

Use the Main Controls tab to select the RF and PLL settings. In
the RF Settings area, set the RF VCO Output Frequency to the
desired VCO output. Set the Reference Frequency to be the
same as the applied reference signal. The PFD frequency is
calculated from the reference frequency, the R-counter, the
reference doubler, and the reference-divide-by-2. Ensure that
the value in the PFD Frequency box matches the value specified
in the loop filter design.

In the PLL Settings area, the Muxout drop-down box allows
you to choose the signal that is connected to the output of the
MUXour pin.

In the Registers area near the bottom of the window, the values
to be written to each register are displayed. If the background of
a text box is green, the value displayed is different from the value
actually on the device. Click Write Rx (where x = 0 to 7) to write
the value displayed to the device.

ﬂAnalug Devices ADF4193/6 PLL Software [ 3]
Fle Tools Help
Select Device and Connection | Mar | Other Funcions |
~FF Settings —PLL Satings [~ Phase Tables
= Register 1 Register 2 )
RiF WD Output Frequencys TEE0 MHz - Seaiphemceitils | W
- cPapys: [0 Nomsl = Phase Value: 5
Risference Fraquency: 104 MHz B
Rcounter: [4 RefDoubler: I~ Ref /2 ¥ ~Register3
PFD Frequency: 13 MHz oPOEND: [T Homal 7]
Channel spacing: 200 kHz Phase Detector Polarity: |1, Positive vI
Prescaler: [4/5 = — :
FRAC g =
i FBAC prD MHa  AFou iz Timer Select; [ICF P
- pdate Phase valus when
([1as + T]x 13 = 1880 Timeout Counter 28 3 r Frac value changes. The
Phase value stil nesds fo be
MOD N = 144 15384615385 Regter5 | vartten to the deviee.
Powerdown Dif Amp: [0, Disabled =
Powerdown Chaigs Pump: [0, Disabled =
Charge Pump TriState: [0 Disabled = ~ Frequency Hopping
Counter Reset: |0, Disabled > Freq. & [MHz] 1000
Run Initiaization Sequence —Regster B Freq.B (MHz]  |1010
[required after powering on the device) Tive Delay me) [100
Ses lag (below) for data being wittsn Muxout | Digital Lock Detect | i Dlay (ms
Current (MHz)
Start Siop.
Registers
0x 480140 [ 0x 420209 | 0x 2A [0x B [0x 4394 | 0x 5 [ox 900E | 0x 7
wiits RO | wiits 1 | wiite A2 wits A3 | wiits Fid Wwits A5 Wite RE | wiits A7
12:24:58: Application started, -
2 ANALOG
12:25:07. Flashing LED
L DEVICES .
g
SDP board connected. Using connectors, (E
d

Figure 5. Software—Main Controls
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USING THE SOFTWARE—PHASE TABLES

To achieve phase locking times of less than 20 s, you must
choose a value of phase corresponding to the value of FRAC for
the ADF4193 or ADF4196

Use the Phase Tables area of the Main Controls tab to allow
the software to automatically update to the optimum value of
phase every time the value of FRAC changes.

After the software is installed, several phase code files are
loaded into the Phase Tables directory within the installation
directory. For example, the files described in Table 3 are loaded
to C:\Program Files\Analog Devices\ADF4193-6\Phase Tables.

Table 3. Files Loaded into Phase Tables Directory for ADF4193-6

File Name

Description

gsm1800tx_phase_codes.txt
gsm1800rx_phase_codes.txt
gsm900tx_phase_codes.txt
gsm900rx_phase_codes.txt
26M_60K_phase_codes.txt

GSM 1800 Tx systems
GSM 1800 Rx systems
GSM 900 Tx systems
GSM 900 Rx systems

GSM 1800 Tx systems designed
with a PFD frequency of 26 MHz

To use a phase code file, click Open in the Phase Tables area of
the Main Controls tab, and then choose the required file. When
the codes are loaded, select the Update Phase value when Frac

phase changes. The Phase value still needs to be written by

the device check box.
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EVALUATION BOARD SCHEMATICS
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Figure 6. Evaluation Board Schematic (1 of 3)
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Figure 7. Evaluation Board Schematic (2 of 3)

Rev.0 | Page 9 of 12




EV-ADF4193SD1Z/EV-ADF4193SD2Z/EV-ADF4196SD1Z

800-ZSETT

Main 12C bus (Connected to blackfin TWI - Pull up resistors not required)
<J ok
<] DATA
< e

Board 1D EEPROM (24LC64) must be on 12C bus 0, address is at user discretion

S
—n —
82552 Eé%
Lzl .
I b

R53
D\P
R56
100K

7
100K

k?kﬁﬁiﬁfﬁgrr~ﬁ ggaaa %?gﬁﬁﬁﬁﬁfﬁﬁ %fhpszarrf' Jiasa Tfﬁ?f%; H
él \gag 6 aggg%aagg' '%g;% : EE gé‘g‘ﬁggg%g%@%‘gl 'gﬁgﬁéégﬁggg
s

IR |

] :
éE I %EE "ﬁﬁzg page xRHES “QEE

| 688 H 1l ‘._. \D \ D\ \D\D\D\ D|D| 1
E% éasasss%%& S §§§ 0¥uye ke 0r T a0y TYEY

INPUT/OUTPUT
1c
SPORT
PARALLEL
PORT
*NC on BLACKFIN SDP

8 gﬂﬂ

g 5695

ERERERERR Rk e R PRk ﬁhhﬁhh@ iekRRNRRRRRERRERERR RN PR
it
& [ §
It
Q£
: g8 @mﬁ
g 5 B g

:

Figure 8. Evaluation Board Schematic (3 of 3)
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NOTES
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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 (i) 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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