
 

 

digiRF™ User Manual 
VCRFG1 LB-0062.D 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Symbols Glossary is located in Section 17 of 
this manual. 

Venclose, Inc. 
 

 
Manufactured for: 

Venclose, Inc. 
2570 N. First Street, 2nd floor #221 

San Jose, CA 95131 U.S.A. 
Tel: +1-844-834-6292 
Fax: +1-844-834-6293 

 

Rev. 2.89, © Venclose, Inc., 2016 - 2020 

® 



 

Page 1 

Table of Contents 

1. PREFACE 3 

CONVENTIONS USED IN THIS MANUAL 3 

2. LEGAL INFORMATION 4 

LIMITED WARRANTY 4 

3. GENERAL INFORMATION 5 

INTENDED USE 5 
INDICATIONS FOR USE 5 
CONTRAINDICATIONS 5 
WARNINGS 5 
CAUTIONS 6 
CONDITIONS OF USE 7 
OPERATING PRINCIPLE 7 
GENERATOR DESCRIPTION 7 
SUPPORTED ACCESSORIES 8 
POTENTIAL ADVERSE EVENTS 8 
CLINICAL INFORMATION 8 

4. SETUP AND POWERING UP 9 

5. DEVICE CONNECTION 10 

6. OPERATION 11 

HOME SCREEN 11 
SETTINGS SCREEN 12 
HISTORY SCREEN 13 

7. INSTRUCTIONS FOR USE – RF CATHETER(S) 14 

READY SCREEN 14 
TREATMENT SCREEN 15 

8. LIMITS AND ADVISORIES 16 

RF CATHETERS 16 
AUDIBLE SIGNALS 16 
CONDITIONS AND DIGIRF GENERATOR RESPONSES 17 

9. ERROR CODES 18 

10. EXPORT OF DATA 20 

11. TROUBLESHOOTING 21 

TECHNICAL ASSISTANCE 21 
GENERATOR WILL NOT POWER UP AND DISPLAY HOME SCREEN 21 
CATHETER NOT FUNCTIONAL 21 
SET TEMPERATURE NOT ACHIEVED OR MAINTAINED 22 



 

Page 2 

12. CONFORMANCE TO STANDARDS 22 

ELECTROMAGNETIC COMPATIBILITY (EMC) AND ELECTRICAL SAFETY 22 

13. DEVICE SPECIFICATIONS 28 

MECHANICAL SPECIFICATIONS 28 
ELECTRICAL SPECIFICATIONS 28 
STORAGE AND TRANSPORT CONDITIONS 28 
OPERATING CONDITIONS 28 

14. OUTPUT CHARACTERISTICS 29 

DISPLAY TOLERANCES 29 
MAXIMUM OUTPUT POWER 29 

15. GENERAL DESCRIPTION 31 

16. POWER OUTPUT GRAPHS 32 

17. SYMBOLS USED ON THE DIGIRF GENERATOR AND LABELING 36 

18. PRODUCT SERVICE & MAINTENANCE 38 

SERVICE 38 
PREVENTIVE MAINTENANCE 38 
SAFETY GUIDELINES 38 
CLEANING AND DISINFECTING 38 
FUSE REPLACEMENT 39 
DISPOSAL 39 

19. BIOMEDICAL DEPARTMENT INSPECTION AND TESTING 39 

 

  



 

Page 3 

1. PREFACE 
 
Please read all information carefully. 

Before using the Venclose® digiRF™ Radiofrequency (RF) Generator, thoroughly read all 
warnings and cautions in this manual for important safety information. Observe all warnings, 
precautions and cautions noted throughout these instructions. Failure to do so may result in 
patient complications. 

This manual should be kept where it may be referred to during usage, especially for screen icon 
translation. Print or copy pages as necessary to keep nearby. 

Refer to Instructions for Use for any Venclose RF Catheter before connecting to this RF 
Generator. The term RF Catheter in this manual refers to any compatible Venclose product that 
can be attached to this RF Generator to accomplish RF heating. 

The display image colors in this manual are only representative and may be different for 
products offered by Venclose 

Conventions Used in This Manual 
 
 Warning:  A Warning statement indicates a practice, condition or operating or maintenance 
procedure that, if not strictly observed, could result in death, serious injury, permanent 
impairment, or moderate or transient harm to a body structure. 
 
 Caution:  A Caution statement indicates a practice, condition or operating or maintenance 
procedure that, if not strictly observed, could result in equipment damage or product 
malfunction. 
 
Note: A Note statement indicates a practice, condition or operating or maintenance procedure 
that is helpful to the proper operation of the equipment and procedure. 
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2. LEGAL INFORMATION 
 

Venclose®, the Venclose logo and digiRF™ are trademarks or registered trademarks of 
Venclose, Inc. in the U.S. and other countries. 

United States and foreign patents issued and pending. 

© 2016 – 2024 Venclose, Inc. All Rights Reserved.  

Venclose, Inc. cannot be held liable for events resulting from negligence, abuse or incorrect 
operation of the digiRF Generator. 

Limited Warranty 
 
This warranty and the rights and obligations hereunder shall be construed under and governed 
by the laws of the State of Delaware, U.S.A. 

Venclose, Inc. warrants this product to be free from defects in material and workmanship under 
normal use for the respective warranty period shown below. Venclose’s obligation under this 
warranty is limited to the repair or replacement, at its option, of any product, or part thereof, 
which has been returned to Venclose or its distributor within the applicable time period shown 
below and which examination disclosed, to the satisfaction of Venclose, to be defective. This 
warranty does not apply to any product, or part thereof, that has been: (1) adversely affected 
due to use with devices manufactured or distributed by parties not authorized by Venclose, (2) 
repaired or altered outside of Venclose’s manufacturing partners in a way so as to, in 
Venclose’s judgement, affect its stability or reliability, (3) subjected to improper use, negligence 
or accident, or (4) used other than in accordance with the design and use parameters, 
instructions and guidelines for the product or with functional, operational or environmental 
standards for similar products generally accepted in the industry. Venclose products are 
warranted for the following periods after delivery to the original purchaser: 

Generator and power cord: One (1) year, parts and labor 

Footswitch (optional): One (1) year, parts and labor 

UNLESS SUPERCEDED BY APPLICABLE LOCAL LAW, THIS WARRANTY IS IN LIEU OF 
ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING THE WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, AND OF ALL OTHER 
OBLIGATIONS OR LIABILITIES ON THE PART OF VENCLOSE INC. AND IS A 
PURCHASER’S EXCLUSIVE REMEDY. IN NO EVENT SHALL VENCLOSE BE LIABLE FOR 
SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES INCLUDING, WITHOUT 
LIMITATION, DAMAGES RESULTING FROM LOSS OF USE, PROFITS, BUSINESS OR 
GOODWILL, OTHER THAN AS EXPRESSLY PROVIDED BY A SPECIFIC LAW. Venclose 
neither assumes nor authorizes any other person to assume for it any other liability in 
connection with the sale or use of any of Venclose products. There are no warranties that 
extend beyond the terms hereof. Venclose reserves the right to make changes to products built 
and/or sold by the company at any time without incurring any obligation to make the same or 
similar changes on products previously built and/or sold by the company. 

Contact Venclose Customer Service or your local representative for customer or technical 
support. In the USA only, call 1-844-834-6292. 
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3. GENERAL INFORMATION 
 
 Caution:  U.S. federal law restricts the digiRF Generator to sale by or on the order of a 
physician. 

Intended Use 

The Venclose digiRF Generator is intended to be used with Venclose RF Catheter(s) as a 
system. 

Indications for Use 
 

RF Catheter Model Indications for Use 

VC10A256F60 and 
VC10A256F100 

The Venclose System (Venclose digiRF Generator with RF 
Catheter) is intended for endovascular coagulation of blood 
vessels in patients with superficial vein reflux. 

VC056F 
The Venclose Maven System (digiRF Generator and Maven 
Catheter) is intended for endovascular coagulation of blood 
vessels in patients with perforator and tributary vein reflux. 

Contraindications 

The Venclose System is contraindicated in patients with thrombus in the vein segment to be 
treated. 

Warnings 

• Potential impact to active implanted medical devices located nearby the intended 
treatment location in the lower limbs has not been evaluated.  It is recommended not to 
coil the catheter connector cable directly above active implanted medical devices. 

• The Venclose system is not intended to be used with magnetic resonance imaging. 

• Thermal treatment of the vein may damage adjacent sensory or motor nerves.  Risk of 
damage is greater near the calf or if no local anesthetic is used around the treated vein. 

• (VC10A256F60, VC10A256F100) Treatment of a vein section closer than 1 cm to the 
skin may result in a skin burn.  Direct external compression may reduce the distance 
between the vein and skin. 

• (VC056F) Treatment of a vein located close to the skin surface may result in a skin burn.  
Ensure that the proximal end of the heating element is at least 0.5 cm from the skin. 

• (VC056F) Do not treat within the deep venous system.  Ensure that the distal tip of the 
catheter is greater than 0.5 cm from the deep venous system. 

• Treatment of vein located near the skin surface may result in a skin burn if the skin is not 
protected with fluid infiltration. 

• Care should be taken to preserve adequate blood circulation, especially for patients with 
documented peripheral arterial disease. 

• Nerve injury may occur from thermal damage to adjacent sensory nerves.  Risk of nerve 
injury may be higher with the treatment at or below the calf, or without perivenous fluid 
infiltration. 
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• Verify that the generator successfully starts up and shows the home screen before 
beginning a medical procedure that requires its use. 

• Do not operate the digiRF Generator in the presence of flammable gasses such as 
anesthetic mixtures with oxygen, nitrous oxide or air, or in contact with flammable 
materials or chemicals such as isopropyl alcohol. 

• Do not operate the digiRF Generator in a moist environment or a shock hazard may 
exist. 

• Flammable agents for cleaning, disinfecting, or as solvents of adhesives shall be allowed 
to evaporate before using the Venclose System. 

• Interference caused by use of the Venclose System may adversely influence operation 
of other electronic equipment. 

• Failure of the Venclose System could result in an unintended increase of output power. 

• The digiRF Generator must be plugged into a supply mains with protective earth ground. 
Do not use a 3-to-2 prong plug converter to eliminate the ground connection. For 240 V 
supply mains, only use an AC power center-tap configuration for single phase circuit. Do 
not remove the cover of the digiRF Generator. 

• Use the digiRF Generator only with genuine Venclose RF Catheters. DO NOT use 
catheters from any other manufacturer with the digiRF Generator as this may damage 
the generator, increase emissions, decrease immunity to interference, or injure the 
patient or user. 

• Unplug the digiRF Generator power cord from the mains power outlet before checking 
the fuses. 

• (VC10A256F60, VC10A256F100)Transcutaneous ultrasound imaging is recommended 
to confirm and maintain device tip and heating element position in the target superficial 
vessel.  Do not place heating element in a vein valve (for the purpose of restoring valve 
function), a perforating or non-superficial communicating vein, or in the deep venous 
system. 

• (VC056F) Transcutaneous ultrasound imaging is recommended to confirm and maintain 
device tip and heating element position in the target vessel.  Do not place heating 
element in a vein valve (for the purpose of restoring valve function) or in the deep 
venous system. 

• If electromagnetic interference associated with stray energy from the digiRF System is 
encountered, reposition the imaging system and/or the digiRF Generator to eliminate 
such interference.  See the “Separations Distances” table in Section 12 for further 
information. 

• If treatment does not halt automatically, disconnect the device. 

• Proper ESD precautionary procedures should be used when handling, inserting, or 
removing the SD card. 

Cautions 
• Do not stack other equipment on top of the digiRF Generator. 

• The digiRF Generator has no user-serviceable internal parts. If repair is needed, return 
the generator to an authorized Venclose service facility.  A loaner generator may be 
provided while the generator is away for service.  Contact Customer Service for the 
location of the nearest service facility or for information on receiving a loaner unit. 

• Do not touch the digiRF Generator and the patient simultaneously. 

• Place monitoring electrodes as far as possible from the Venclose catheter when the 
digiRF Generator and physiological monitoring equipment are used simultaneously on 
the same patient. 

• Do not use needle monitoring electrodes. 

• Use monitoring systems incorporating high frequency current-limiting devices. 
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• There is a risk of pooling of flammable solutions under the patient, or in body 
depressions such as the umbilicus, and in body cavities such as the vagina.  These 
fluids should be mopped up before using the Venclose System. 

• Endogenous gases (e.g., cotton and gauze saturated with oxygen) may be ignited by 
sparks produced during normal use of the Venclose System. 

• The Venclose System is for use without a neutral electrode. 

• Do not use sharp objects or harsh cleaning agents that may damage the digiRF 
Generator touch screen. 

• Do not remove the cover of the digiRF Generator; removal of the cover voids the 
warranty. 

• Replace digiRF Generator fuses only with the appropriate type and rating as identified at 
the fuse location. 

• The patient should not come into contact with grounded conductive components or 
conductive components with appreciable capacitance to earth, such as metallic 
operating table supports. 

• Use both hands when carrying the digiRF Generator; do not drop the generator. 

• Inspect the digiRF Generator power cord often for visible signs of damage and do not 
use a damaged power cord as it may cause patient or user injury. 

• The digiRF Generator should be allowed to reach the temperature of the room in which 
the Venclose system procedure will be performed before any treatment is started.  
Failure to equalize temperature may interfere with proper temperature reading and 
cause excessive or insufficient treatments. 

• Do not begin energy delivery (by pressing the catheter handle button or a connected foot 
switch) before the catheter is properly positioned within the intended treatment vessel 
and anesthesia is administered, or discomfort or injury may occur. 

• Avoid contact of power cord and cable with patient, lead, or other equipment. 

• The vein wall may be thinner in an aneurysmal segment.  To effectively occlude a vein 
with an aneurysmal segment, additional compression may be needed over the 
aneurysmal segment, and the treatment of the vein should include segments proximal 
and distal to the aneurysmal segment. 

Conditions of Use 

The Venclose System is intended to be used by a physician in a medical procedure room or 
operating room with wall source (mains) power of a typical commercial or hospital grade. 

Operating Principle 

The Venclose digiRF Generator generates and directs energy into the RF Catheter. The RF 
Catheter then transmits this energy to the vein wall as heat.  The user facilitates transmission of 
this energy by retracting the catheter shaft an amount equivalent to the chosen heating element 
length (0.5 cm, 2.5 cm or 10 cm). 

Generator Description 

The digiRF Generator is a multi-voltage energy delivery system with touch screen control that 
automatically sets non-adjustable treatment parameters for use with the RF Catheter. 
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Supported Accessories 

The digiRF Generator (VCRFG1) supports the following accessories: 
 

• Power cord for the geographical region in which the generator is sold (VCPCx, where x 
is region-dependent) 

• Optional foot pedal (VCFP1) 

• Venclose RF Catheters with adjustable 10 cm or 2.5 cm heating length 
o 60 cm working length (VC10A256F60) 
o 100 cm working length (VC10A256F100) 

• Venclose RF Catheter with 0.5 cm fixed heating length 
o 40 cm working length (VC056F) 

• SD and SDHC formatted cards are supported, while SDXC and exFAT formatted cards 
are not supported 

 Caution:  Use of unsupported catheters or other accessories may damage the digiRF 
Generator or result in uncertain performance, may cause a safety hazard to the patient or 
operator, and may cause non-compliant electronic emissions. 

Potential Adverse Events 

The potential adverse events related to the use of ablation systems include, but are not limited 
to, the following: 

• Thrombus/embolic event 

• Deep vein thrombosis 

• Pulmonary embolism 

• Skin burns 

• Nerve damage 

• Temporary paresthesia 

• Hyperpigmentation 

• Hematoma 

• Vessel perforation 

• Phlebitis 

• Infection 

• Pain 

Clinical Information 

Based on literature review of similar devices, ultrasound evidence has shown vein occlusion at 
a consistent level of >90% of treated veins at reported follow-up intervals between 3 months 
and 5 years for patients treated for superficial vein reflux. 
 
Based on literature review of similar devices, ultrasound evidence has shown vein occlusion at 
a consistent level of >70% of treated veins at reported follow-up intervals between 1 month and 
5 years for patients treated for perforator and tributary vein reflux. 
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4. SETUP AND POWERING UP 
 

1. The shipping box contains the digiRF Generator, regional power cord and user’s manual 
documentation. Inspect to verify that there is no physical damage to the generator 
housing and screen or the power cord.  Contact Venclose Customer Service 
immediately if damaged items are found. 

2. Remove the digiRF Generator from the box and packaging and place on a stable non-
slip surface. Make sure there is at least one centimeter of free space on all sides of the 
generator to allow heat created by the generator to escape. 

3. Ensure the power switch on the front of the digiRF Generator is easily accessible so that 
power can be turned on and off. 

4. Insert the power cord at the rear of the generator . Use only the mains power 
cable supplied by the manufacturer or distributor for the country where the generator is 
being used. 

 Caution:  Inspect the cord often for visible signs of damage and do not use a damaged 
power cord as it may cause patient or user injury. 

5. Plug in the power cord into wall source (mains) power of a typical commercial or hospital 
environment. The digiRF Generator automatically adjusts for the necessary mains 
voltage and frequency.  

6. Note that externally accessible fuses for the generator are located under the fuse cover 
above the power cord connection. Use only fuses approved by Venclose. 

 Warning:  The generator must be plugged into a supply mains with protective earth ground. 
Do not use a 3-to-2 prong plug converter to eliminate the ground connection. For 240 V supply 
mains, only use an AC power center-tap configuration for single phase circuit. Do not remove 
the cover of the digiRF Generator. 

Note: The digiRF Generator may be powered for up to 30 minutes of typical use from an 
uninterruptable power supply (UPS) that has 1000VA or greater capacity at 110-120V or 220-
240V. 

7. Turn the generator power “ON” using the switch on the front of the generator. The 
generator will perform a brief Power-On Self-Test (POST) during every startup and then 
show the Home screen. Note that treatment settings are automatic for each RF Catheter 
and not adjustable; they are not displayed until an RF Catheter is plugged in. 

8. If the generator does not display the home screen upon power-up, refer to the 
TROUBLESHOOTING section 11. 

 Caution:  The digiRF Generator should be allowed to reach the temperature of the room in 
which the Venclose System procedure will be performed before any treatment is started.  
Failure to equalize temperature may interfere with proper temperature reading and cause 
excessive or insufficient treatments. 
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9. The typical set-up for a Venclose procedure is as follows: the patient will be reclined and 
on a procedure table within the sterile filed.  The physician and a sonographer (if there is 
one in addition to the physician) will be near the patient and within the sterile field.  The 
sterile supply table is often placed on a separate table within the sterile field.  The 
catheter is typically placed onto the patient procedure table.  The digiRF Generator is 
often placed on another table that is near the foot of the procedure table and outside the 
sterile field.   

5. DEVICE CONNECTION 
 

1. Remove the pull tab on the RF catheter handle immediately prior to connection with the 
digiRF generator. Once the pull tab is removed, the RF catheter will be active for a 
limited amount of time due to battery life (refer to the catheter Instructions for Use). 

2. To connect an RF Catheter, insert the catheter connector into the connection port on the 
front of the digiRF Generator, making sure that the connector is pushed all the way in. 
The catheter connector can be inserted at any orientation. 

3. If the Treatment Ready screen for the RF Catheter does not automatically display, verify 
there is no pull-tab on the RF Catheter handle and that the RF catheter battery has not 
died (reference step 1). If a pull tab is there, pull it out to activate the RF Catheter. 

4. If the RF Catheter has been properly activated and connected, but the digiRF Generator 
still does not display the treatment Ready Screen, pull out the catheter connector 
completely and re-insert it completely. 

 Caution:  Do not begin energy delivery (by pressing the catheter handle button or a 
connected foot switch) before the catheter is properly positioned within the intended treatment 
vessel and anesthesia is administered, or discomfort or injury may occur. 

 Warning:  Use the digiRF Generator only with genuine Venclose catheters. DO NOT use 
catheters from any other manufacturer with the digiRF Generator as this may damage the 
generator, increase emissions, decrease immunity to interference, or injure the patient or user. 
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6. OPERATION 

Home Screen 
 
When the generator is powered up and the Power-On Self-Test (POST) sequence is complete, 
the Home Screen appears:  
 
 
 POWER Press this button to turn on power to the digiRF Generator 

 PORT Plug Venclose RF catheters into this input port; this is not an audio 
output jack 

 SETTINGS Touch this icon to go to Settings Screen 

 HISTORY Touch this icon to go to History Screen 

 REVISION This field identifies the current revision of the digiRF Generator firmware 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
An image of a catheter with a red “X”, as shown below, indicates that the generator does not 
recognize the RF Catheter as valid. This may be shown if there is catheter damage, if the 
allowable catheter usage has been exceeded, or if the catheter has defective software coding.  
Refer to the TROUBLESHOOTING section 11. 
 
Catheter not functional: 
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Settings Screen 
 
When the Settings icon on the Home Screen or on the Ready Screen is pressed, the Settings 
Screen appears (Note: after 5 minutes without interaction, the Settings Screen will automatically 
return to the Home Screen): 
 
 

INCREMENT/ Touch these fields to increase or decrease the value of any  
DECREMENT  selected field as described below  

 DATE FORMAT Touch this field to select either US (mm/dd/yyyy) or European 
(dd/mm/yyyy) date format (where mm = month, dd = day, yyyy = year)  

 DATE Touch one of these three fields to select the month, date, or year as 
shown above in DATE FORMAT 

 TIME Touch one of these three fields to select the hour (at left), minute 
(center), or 12-hour [12H] or 24-hour [24H] time format (right) 

 AM/PM SHOWN ONLY FOR 12-HOUR TIME FORMAT 

 BRIGHTNESS Touch this field to select screen brightness (20 = min, 100 = max) 

 VOLUME Touch this field to select system sound volume (1 = min, 8 = max) 

 HOME Touch this icon to return to the Home Screen and save the selected 
settings 

 EXIT Touch this icon to cancel and discard all changes (retain the previous 
settings) 

 

 
 
 

  

mm/dd/yyyy 
 

07 04 2016 / / 

11 55 12H 
5 

: 

AM 

80 

3 2 6 1 

4 8 9 5 7 

Note: 
The rounded 
rectangles 
indicate the 
areas to press 

1 

2 

3 

4 

5 

9 

6 

7 

8 
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History Screen 
 
When the History icon on the Home Screen is pressed, the History Screen appears (Note: after 
5 minutes without interaction, the History Screen will automatically return to the Home Screen): 
 
 
  DATE This column lists the start date for each group of treatments 

 TIME This column lists the start time for each group of treatments; this time 
is always shown in 24h format 

 MODEL This column lists the RF Catheter model number for each group of 
treatments  

 VESSEL This column lists the count of treatments for each vessel 
 HISTORY 

 COUNT This column lists the total count of treatments for each catheter use 

 TOTAL TIME This column lists the total treatment time (in minutes:seconds) for 
each catheter use 

 HOME Touch this icon to return to the Home Screen 

 SCROLL Touch this field to select between history pages using up/down arrow 
icons  

 EXPORT This field will be visible if a supported SD card is plugged into the port 
at the rear of the generator; service personnel may use this field to 
export summary data, which may take up to four minutes 

 

 
 

  

07 / 01 / 2016 08:55 am VC-10A2.5-6F-60 1 6 02:00 
07 / 01 / 2016 10:32 am VC-10A2.5-6F-60 1 5 01:40 
07 / 01 / 2016 01:45 pm VC-10A2.5-6F-100 1 8 02:40 
07 / 05 / 2016 09:15 am VC-10A2.5-6F-60 1 3 01:00 
07 / 05 / 2016 10:21 am VC-10A2.5-6F-60 1 4 01:20 
07 / 05 / 2016 01:05 pm VC-10A2.5-6F-60 1 4 01:20 
07 / 05 / 2016 03:07 pm VC-10A2.5-6F-100 1 14 04:40 
07 / 06 / 2016 08:45 am VC-10A2.5-6F-100 1 8 02:40 
07 / 06 / 2016 10:12 am VC-10A2.5-6F-60 1 3 01:00 
07 / 06 / 2016 11:40 am VC-10A2.5-6F-60 1 4 01:20 
 
 

 
# 

1/2 

8 

1 2 3 5 6 

7 9 

4 

1 

2 

3 

4 

8 

7 

5 

6 

9 
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7. INSTRUCTIONS FOR USE – RF CATHETER(S) 

Ready Screen 
 
Upon plugging in an RF Catheter, the following treatment Ready Screen will appear: 
 
 DEVICE This field identifies the catheter that is plugged into the generator and 

indicates the active heating element length. Touch the image of the 
heating element to toggle between selectable heating element lengths 
(full-length heating is default) for RF Catheter models VC10A256F60 
and VC10A256F100. RF Catheter model VC056F does not have 
more than one heating element length 

 TIME This field displays the countdown timer for the energy delivery cycle, 
with digits and a shaped gauge [s = seconds] 

 TEMPERATURE This field displays the temperature* of the catheter heating element, 

with digits and a shaped gauge [C = degrees Celsius] 

 POWER This field displays the power and energy level that is being delivered 
to the heating element, with digits and a shaped gauge [W/cm = Watts 
per centimeter of active heating element], [J/cm = Energy 
accumulated during procedure per centimeter of active heating 
element] 

 TOTAL ENERGY This line displays the sum of energy that has been delivered to the 
heating element in the current or most recent cycle 

 COUNTER This line displays the count of delivered energy cycles and the sum of 
the total treatment time, for the current catheter and procedure.  
Unplugging and re-plugging the catheter connector cable will re-zero 
these values 

 VESSEL Touch this icon to create a new history entry for treatment. 
 HISTORY Displays vessel count. 

 SETTINGS Touch this icon to go to the Settings Screen 

 
 
 
 
 
 
 
 
 
 
 
 

1 

2 

3 

4 

5 

6 
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8 

1 

2 4 3 5 

1 8 6 7 
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* If the temperature of the heating element is lower than the temperature of the catheter handle, 
the display in the TEMPERATURE field 3 will show a less than (“<”) symbol and then display 
the handle temperature. Refer to TROUBLESHOOTING section 11 for more information. 
 
All treatment parameters for the RF Catheters are automated, with no user-selectable 
adjustments. See the catheter Instructions for Use document for procedural guidance. 

Treatment Screen 
 
 HEATING STATUS This field identifies the heating status of the catheter heating 

element.  During heating the heating element appears orange. 

 
 
 
When a treatment is started using the catheter handle button or the optional footswitch, the 
countdown timer will begin counting down and the power will increase until the target 
temperature is reached.  Power is automatically controlled to be able to achieve the target 
temperature under normal conditions.  Treatments will stop automatically when the treatment 
time has elapsed, although any treatment may be terminated early by pressing the catheter 
handle button, depressing the optional footswitch, unplugging the catheter cable connection to 
the generator, pressing the power button on the front of the generator, or unplugging the 
generator mains power. 
 
If there is an unusual flow of thermal energy away from the heating element, such as if there is 
pooled blood within the treatment vessel surrounding the heating element, the target 
temperature may not be reached or may not be maintained.  In such a case, the user should 
verify that the catheter heating element is at the proper treatment location (not within the deep 
venous system) and verify that there is no excess blood within the vein lumen.  The catheter 
Instructions for Use document gives guidance on this situation. 
 
If an image of fluid surrounding the catheter heating element is displayed on the screen, it is an 
indication that the energy delivered is not sufficient to achieve or maintain treatment 
temperature and there may be fluid (blood) cooling the heating element.  In such case the user 
is advised to improve the contact with the catheter heating element and the vein wall and then 
re-treat, without exceeding the maximum number of treatments at that location as specified in 
the catheter Instructions For Use document. 

1 

1 
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Possible fluid cooling heating element:  
 
 
 
Upon completion of treatment, turn the digiRF Generator off using the power button on the front 
of the generator.  Unplug the power cord from the supply mains. 

8. LIMITS AND ADVISORIES 
 
The digiRF Generator measures electrical and communication parameters to ensure that the 
system is functioning properly.  The digiRF Generator is designed to automatically shut down 
treatment if any of the following conditions are exceeded: 

RF Catheters 
 

• Measured temperature limits: Minimum 0 C (note that the system cannot measure a 
heating element temperature that is less than the catheter handle temperature and in 

such case will display “<[displayed handle temperature]”), maximum 425 C 

• Heating temperature limit: Maximum 160 C (maximum temperature the system is 
designed to allow) 

• Power delivery for RF Catheters (VC10A256F60, VC10A256F100): follows a time-
dependent maximum of 4.8 W/cm +/- 20% at the start of treatment and ends at 
approximately 2.6 W/cm over a 20 second treatment cycle for both the 10 cm and 2.5 
cm heating element length catheters 

• Power delivery for RF Catheter (VC056F): follows a time-dependent maximum 6.8 W/cm 
+/- 20% at the start of treatment and ends at approximately 2.8 W/cm over a 20 second 
treatment cycle for the 0.5 cm heating element length catheter 

Error alerts for the digiRF Generator are indicated by a yellow triangle icon with an exclamation 

mark  at bottom center of the digiRF Generator screen, with an error code(s) shown at right 
of the icon.  Error code meanings are listed in the ERROR CODES section 9. 

Operating the digiRF Generator despite the display of an error alert may result in reduced 
system effectiveness and suboptimal treatment. 

Audible Signals 
 
The digiRF Generator plays tones to identify when it has been powered up, when the touch 
screen interface has been interacted with, when active heating length has been changed and 
when heating treatments are active.  During active heating two sounds are played: an initial 
sound sequence is played when the catheter is being heated and is not within the target 
temperature range, a different sound sequence is played when the catheter is maintaining within 
the target temperature range. 
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Conditions and digiRF Generator Responses 
 

Condition digiRF Generator 
Response 

User Action 

Catheter not recognized or 
broken 

No indication that catheter 
has been plugged in 

Verify that handle pull tab, if 
one exists, has been 
completely pulled out 

Catheter has exceeded 
maximum allowable usage 

Display image of the 
catheter with an “X” to 
show it is not functional; 
display warning sign and 
error code 

Replace catheter 

Maximum temperature 
exceeded 

Terminate power delivery.  
Display warning sign and 
error code  

Re-start treatment.  If error 
repeated, replace catheter. 

Temperature not achieved 
or maintained with 
maximum allowable power 
delivery 

Play heating tone and 
display cooling image near 
heating element 

User may adjust vein wall 
contact and/or repeat 
treatment 
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9. ERROR CODES 

A variety of conditions will cause the digiRF Generator to display the alert icon  at the 
bottom center of the screen with an error code or codes in the form of E## as shown below. 

 

Code Name Description Corrective Action 

10 
Unknown 
catheter type 

Catheter type could not be 
found in the console's data 
base, and the heating cycle 
cannot be started since 
catheter's parameters are 
unknown 

- Replace catheter 

20 
Thermal 
runaway 

Catheter temperature exceeded 
allowed maximum (160°C) 
during the heating cycle 

- Improve contact between 
heating element and the vein 
wall 
- Reduce the volume of blood 
in the vein 
- If multiple treatment cycles, 
allow temperature to 
decrease between cycles 

21 
Temperature not 
increasing 

Catheter temperature did not 
increase more than 3°C from 
the starting temperature within 
the first 4 seconds 

- Unplug & plug in catheter 
- Check fuse at back of 
generator 
- Replace catheter 
- If error persists, contact 
manufacturer 

22 
Handle battery 
low (Idle) 

Ccatheter battery voltage 
dropped below allowed value 
(2.4V) during idle mode 

- Replace catheter 

23 Sound IC Error Sound IC malfunction 

-Turn the generator off and 
then back on to reset 
- If error persists, contact 
manufacturer 

30 
Could not turn 
power on 

Attempt to turn on the voltage 
powering the catheter failed 

- Unplug & plug in catheter  
- Replace catheter 
- If error persists, contact 
manufacturer 

32 
Could not adjust 
power  

Attempt to adjust the duty cycle 
of the pulsed DC energy 
delivery signal failed 

- Unplug & plug in catheter  
- Replace catheter 
- If error persists, contact 
manufacturer 

33 
Power lost to 
over-current 

Current flowing through the 
heating element exceeded 
maximum allowed value 
(approx. 3.8A). 

- Unplug & plug in catheter  
- Replace catheter 
- If error persists, contact 
manufacturer 

40 
Communication 
error timeout 

Catheter did not respond during 
required time 

- Unplug & plug in catheter  
- Replace catheter 
- If error persists, contact 
manufacturer 
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41 
Communication 
error corrupted 

Either the data packet sent to 
the handle did not match the 
data in the communication line, 
or the checksum of the data 
packet received from the 
handle did not compute 

- Unplug & plug in Catheter  
- Replace catheter 
- If error persists, contact 
manufacturer 

42 
Communication 
overrun 

Excess noise causes 
communication peripheral to 
generate error and heating 
cycle is abandoned 

- Unplug & plug in catheter  
- Replace catheter 
- If error persists, contact 
manufacturer 

50 Command error 
Console detected a catheter 
plugged in, but attempt to 
communicate failed 

- Unplug & plug in catheter  
- Replace catheter 

51 Checksum error 
Communication error during 
data exchange between 
console and catheter 

- Unplug & plug in catheter  
- Replace catheter 

52 

Expiration error 

(cycle limit 

exceeded) 

Console detected a catheter 
plugged in, but determined that 
the catheter exceeded 
treatment cycle limit of 50 
cycles 

- Replace catheter 

53 Branding error 

Console detected a catheter 
plugged in, but determined that 
the type field and/or the unique 
ID field in the catheter have not 
been populated (catheter was 
not branded) 

- Replace catheter 

60 
Invalid catheter 
data 

Console could not determine 
working parameters for the 
attached catheter, or 
determined that the catheter 
was not functional because of 
code integrity error or watchdog 
reset 

- Replace catheter 
- If error persists, contact 
manufacturer 

61 
Handle battery 
low (Active) 

Catheter battery voltage level 
dropped below allowed value 
(2.4V) during heating cycle 

- Replace catheter 

62 
Expiration error 
(Service Code) 

Console detected a catheter 
plugged in, but determined that 
the catheter exceeded use time 
limit  

- Replace catheter 
- If error persists, contact 
manufacturer 

63 
Procedure fatal 
error 

A fatal error happened during 
heating cycle 

- Unplug & plug in catheter  
- Replace catheter 
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10. EXPORT OF DATA 

Treatment data and generator errors are recorded by the digiRF Generator into the internal non-
volatile memory, and summary treatment data can be exported onto an SD card by Venclose 
service personnel as shown in OPERATION Section 6 under the History Screen Export 
function.  To export such data, an SD card of SD and SDHC format (SDXC and exFAT 
formatted cards are not supported) must be used; this card can be supplied by Venclose.  The 
data are saved in a format that can be deciphered only by Venclose personnel.  The process of 
saving data may take up to 4 minutes. 
 
Note: Before handling the SD card, touch the metal ground lug on the back of the generator 

to discharge any static electricity. 
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11. TROUBLESHOOTING 
 
Note:  Consult the catheter Instructions for Use regarding limitations on device usage, such as 
a maximum number of allowed heating treatments or a maximum time the catheter may be used 
after plug-in or first treatment. 
 

Technical Assistance 

To obtain technical assistance, contact Venclose Customer Service or your local representative. 
 

Generator Will Not Power Up and Display Home Screen 

If the digiRF Generator fails to power up and display the home screen, check for the following 
conditions: 
 

• Verify that there is no visible damage to the power cord; replace the cord if your find 
exposed wires, damage to the cord insulation or damage to a connector 

• Verify that the power cord is completely plugged in at the rear of the digiRF Generator 

• Verify that the power cord is plugged into a powered wall outlet 

• Verify that the fuses are not burnt. If this is the case, replace them with new fuses 

 Warning:  Unplug the power cord from the mains power outlet before checking the fuses. 

• Verify that the front power button is depressed and illuminated 
 

If all of the above conditions are positive, refer to the PRODUCT SERVICE AND 
MAINTENANCE section 18. 
 

Catheter Not Functional 

If the digiRF Generator displays an image of a catheter and heating element with an “X” symbol, 
or if there is no change from the home screen upon catheter plug-in, it indicates there is a 
problem with the catheter or communication with the generator.  Check the following: 
 

• Verify that there is no pull tab present on the catheter handle; if such a tab is present, it 
must be pulled completely free of the handle to activate the catheter 

• Verify that the catheter cable plug is inserted completely into the jack at the front of the 
generator 

• Refer to the catheter Instructions for Use regarding allowable usage of the catheter; the 
catheter will be active for a limited number of hours after removal of the pull tab from the 
catheter handle and also for a limited number of heating cycles.  The catheter usage 
limitations are designed to well exceed the needs for treatment of any single patient. 
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Set Temperature Not Achieved or Maintained 

During heating the temperature may not be achieved or maintained due to excessive fluid 
cooling of the heating element.  If the measured temperature of the heating element is below the 
target temperature zone, the generator will play the heating tone; if this occurs after the first six 
seconds of heating the generator will show an image of fluid cooling the heating element. Check 
the following: 

• Verify that the heating element is within the desired vessel to be treated; if the heating 
element is within the deep venous system the blood flow will cool the heating element 
more than typical treatments within the superficial veins 

• Verify that the vessel to be treated has been emptied of blood to the greatest amount 
achievable, such as by elevating the leg or injection of anesthetic solution 

• If the vessel has a high rate of reflux blood flow the heating element may be cooled more 
than a typical treatment; apply local pressure to stop such blood flow 

Difficulty Maintaining Tip Position 

(VC10A256F60, VC10A256F100)Transcutaneous ultrasound imaging is recommended to 
confirm and maintain device tip and heating element position in the target superficial vessel.  Do 
not place heating element in a vein valve (for the purpose of restoring valve function), a 
perforating or non-superficial communicating vein, or in the deep venous system. 

(VC056F) Transcutaneous ultrasound imaging is recommended to confirm and maintain device 
tip and heating element position in the target vessel.  Do not place heating element in a vein 
valve (for the purpose of restoring valve function) or in the deep venous system. 

Electromagnetic Interference 

If electromagnetic interference associated with stray energy from the digiRF System is 
encountered, for example by the adjunct imaging system (e.g., ultrasound or fluoroscopy) being 
used, reposition the imaging system and/or the digiRF Generator to eliminate such interference.  
See the “Separations Distances” table in Section 12 for further information. 

12. CONFORMANCE TO STANDARDS 

Electromagnetic Compatibility (EMC) and Electrical Safety 

This generator complies with essential safety requirements of: 
 

• IEC 60601-1:2012Ed.3.1 

• IEC 60601-1-2:2014Ed.4.0 

• IEC 60601-2-2:2017Ed.6.0 
 
The Venclose digiRF Generator needs special precautions regarding EMC (Electromagnetic 
compatibility) and needs to be installed and put into service according to the EMC information 
provided in these instructions for use.  Wireless communications equipment such as wireless 
home network devices, mobile phones, cordless telephones and their base stations, and walkie-
talkies can affect the Venclose digiRF Generator.  The Venclose digiRF Generator should be 
kept at least 1.0 meter away from this equipment.   
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The Venclose digiRF Generator complies with part 15 of the FCC Rules.  Operation is subject to 
the following two conditions: (1) This device may not cause harmful interference, and (2) this 
device must accept any interference received, including interference that may cause undesired 
operation. 
 
 

Guidance and Manufacturer’s Declaration – Electromagnetic Emissions 

The Venclose digiRF Generator with Venclose RF Ablation Catheters is intended for use in the 
electromagnetic environment specified below.  The customer or the user of the Venclose digiRF 
Generator with Venclose RF Ablation Catheters should assure that it is used in such an 
environment. 

Emissions Test Compliance Electromagnetic Environment - Guidance 

RF emissions 
CISPR 11 

Group 1 The Venclose digiRF Generator with Venclose 
RF Ablation Catheters must emit some RF 
energy in order to perform its intended function.  
However, it uses RF energy primarily only for its 
internal function.  Therefore, RF emissions are 
very low and are not likely to cause any 
interference in nearby electronic equipment. 
 
As per IEC 60601-2-2, testing was performed in 
a mode with the EUT powered on and in Standby 
Mode with the HF output not energized.  CISPR 
11 Group 1 limits were followed as per clause 
202.7.1.2.  

RF emissions 
CISPR 11 

Class A The Venclose digiRF Generator with Venclose 
RF Ablation Catheters is suitable for use in all 
establishments other than domestic and those 
directly connected to the public low-voltage 
power supply network that supplies buildings 
used for domestic purposes. 

Harmonic emissions 
IEC 61000-3-2 

Class A 

Voltage Fluctuations/ 
Flicker emissions 
IEC 61000-3-3 

Complies 
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Guidance and Manufacturer’s Declaration – Electromagnetic Immunity 

The Venclose digiRF Generator with Venclose RF Ablation Catheters is intended for use in the 
electromagnetic environment specified below. The customer or the user of the Venclose digiRF 
Generator with Venclose RF Ablation Catheters should assure that it is used in such an 
environment. 

Immunity Test 
 

IEC 60601 
Test Level 

Compliance Level 
 

Electromagnetic Environment – 
Guidance 

Electrostatic 
discharge (ESD) 
IEC 61000-4-2 

±8 kV contact 
±15 kV air 

±8 kV contact 
±15 kV air 

Floors should be wood, concrete 
or ceramic tile. If floors are 
covered with synthetic material, 
the relative humidity should be at 
least 30 %. 

Electrical fast 
transient/burst 
(EFT) 
IEC 61000-4-4 

±2 kV for power 
supply lines 
±1 kV for 
input/output lines 

±2 kV for power 
supply lines 
±1 kV for 
input/output lines 

Mains power quality should be 
that of a typical commercial or 
hospital environment. 

Surge 
IEC 61000-4-5 
 

±1 kV differential 
mode 
±2 kV common 
mode 

±1 kV differential 
mode 
±2 kV common 
mode 

Mains power quality should be 
that of a typical commercial or 
hospital environment. 

Voltage dips, 
short 
interruptions and 
voltage 
variations on 
power supply 
input lines 
IEC 61000-4-11 
 

Voltage Dips 30% 
reduction, 25/30 
periods At 0° 

Voltage Dips 30% 
reduction, 25/30 
periods At 0° 

Mains power quality should be 
that of a typical commercial or 
hospital environment. If the user 
of the Venclose digiRF 
Generator with Venclose RF 
Ablation Catheters requires 
continued operation during 
power mains interruptions, it is 
recommended that the Venclose 
digiRF Generator with Venclose 
RF Ablation Catheters be 
powered from an uninterruptible 
power supply or a battery. 

Voltage Dips > 
95% reduction, 
0.5 period At 0°, 
45°, 90°, 135°, 
180°, 225°, 270° 
and 315° 

Voltage Dips > 95% 
reduction, 0.5 
period At 0°, 45°, 
90°, 135°, 180°, 
225°, 270° and 315°  

Voltage Dips > 
95% reduction, 1 
period At 0° 

Voltage Dips > 95% 
reduction, 1 period 
At 0° 

Voltage 
Interruptions > 
95% reduction, 
250/300 periods 

Voltage 
Interruptions > 95% 
reduction, 250/300 
periods 

Power 
Frequency 
(50/60 Hz) 
magnetic field 
IEC 61000-4-8 

30 A/m 30 A/m Power frequency magnetic fields 
should be at levels characteristic 
of a typical location in a typical 
commercial or hospital 
environment. 
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Guidance and Manufacturer’s Declaration – Electromagnetic Immunity 

The Venclose digiRF Generator with Venclose RF Ablation Catheters is intended for use in the 
electromagnetic environment specified below. The customer or the user of the Venclose digiRF 
Generator with Venclose RF Ablation Catheters should assure that it is used in such an 
environment. 
Immunity Test 

 
IEC 60601 
Test Level 

Compliance 
Level 

Electromagnetic Environment – 
Guidance 

Conducted RF 
IEC 61000-4-6 
 
 
 
 
 
 
 
Radiated RF 
IEC 61000-4-3 

3 Vrms 
150 kHz to 80 
MHz (6 Vrms in 
ISM radio Bands 
within 150kHz – 
80MHz)  
 
 
 
3 V/m 
80 MHz to 2.7 
GHz 

3 Vrms 
 
 
 
 
 
 
 
 
3 V/m 

Portable and mobile RF communications 
equipment should be used no closer to any 
part of the Venclose digiRF Generator with 
Venclose RF Ablation Catheters, including 
cables, than the recommended separation 
distance calculated from the equation 
applicable to the frequency of the 
transmitter. 
 
Recommended separation distance 

d = 1.2P 

d = 1.2P   80 MHz to 800 MHz 

d = 2.3P   800 MHz to 2.7 GHz 
 
where P is the maximum output power 
rating of the transmitter in watts (W) 
according to the transmitter manufacturer 
and d is the recommended separation 
distance in metres (m). 
 
Field strengths from fixed RF transmitters, 
as determined by an electromagnetic site 
surveya), should be less than the 
compliance level in each frequency range.b) 

NOTE 1 At 80 MHz and 800 MHz, the higher frequency range applies. 
NOTE 2 These guidelines may not apply in all situations. Electromagnetic propagation is affected by 
absorption and reflection from structures, objects and people. 

a) Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless) telephones 
and land mobile radios, amateur radio, AM and FM radio broadcast and TV broadcast cannot be 
predicted theoretically with accuracy. To assess the electromagnetic environment due to fixed RF 
transmitters, an electromagnetic site survey should be considered. If the measured field strength in the 
location in which the Venclose digiRF Generator with Venclose RF Ablation Catheters is used exceeds 
the applicable RF compliance level above, the Venclose digiRF Generator with Venclose RF Ablation 
Catheters should be observed to verify normal operation. If abnormal performance is observed, additional 
measures may be necessary, such as reorienting or relocating the Venclose digiRF Generator with 
Venclose RF Ablation Catheters. 
b) Over the frequency range 150 kHz to 80 MHz, field strengths should be less than 3 V/m. 
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Recommended Separation Distances Between 
Portable and Mobile RF Communications Equipment and the Venclose digiRF Generator 

with Venclose RF Ablation Catheters 

The Venclose digiRF Generator with Venclose RF Ablation Catheters is intended for use in an 
electromagnetic environment in which radiated RF disturbances are controlled. The customer or 
the user of the Venclose digiRF Generator with Venclose RF Ablation Catheters can help 
prevent electromagnetic interference by maintaining a minimum distance between portable and 
mobile RF communications equipment (transmitters) and the Venclose digiRF Generator with 
Venclose RF Ablation Catheters as recommended below, according to the maximum output 
power of the communications equipment. 
Rated Maximum 
Output Power 
Of Transmitter 

(W) 

Separation Distance According to Frequency of Transmitter (m) 

150 kHz to 80 MHz 

d = 1.2P 

80 MHz to 800 MHz 

d = 1.2P 

800 MHz to 2.7 GHz 

d = 2.3P 

0.01 0.12 0.12 0.23 

0.1 0.38 0.38 0.73 

1 1.2 1.2 2.3 

10 3.8 3.8 7.3 

100 12 12 23 
For transmitters rated at a maximum output power not listed above, the recommended separation 
distance d in meters (m) can be estimated using the equation applicable to the frequency of the 
transmitter, where P is the maximum output power rating of the transmitter in watts (W) according to the 
transmitter manufacturer. 
NOTE 1 At 80 MHz and 800 MHz, the separation distance for the higher frequency range applies. 
NOTE 2 These guidelines may not apply in all situations. Electromagnetic propagation is affected by 
absorption and reflection from structures, objects and people. 
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Immunity to RF Wireless Communications Equipment 
 

Test 
Frequency 

(MHz) 

Band a) 
(MHz) 

Service a) Modulation b) 
Maximum 

Power 
(W) 

Distance 
(m) 

IMMUNITY 
TEST 

LEVEL 
(V/m) 

385 380 –390 TETRA 400 
Pulse 

modulation b) 

18 Hz 
1.8 0.3 27 

450 430 – 470 
GMRS 460, 

FRS 460 

FM c) 
± 5 kHz 

deviation 
1 kHz sine 

2 0.3 28 

710 

704 – 787 LTE Band 13, 17 
Pulse 

modulation b) 
217 Hz 

0.2 0.3 9 745 

780 

810 

800 – 960 
 

GSM 800/900, 
TETRA 800, 
iDEN 820, 

CDMA 850, 
LTE Band 5 

Pulse 
modulation b) 

18 Hz 
2 0.3 28 870 

930 

1720 

1700 – 1990 

GSM 1800; 
CDMA 1900; 
GSM 1900; 

DECT; 
LTE Band 1, 3, 
4, 25; UMTS 

Pulse 
modulation b) 

217 Hz 
2 0.3 28 1845 

1970 

2450 2400 – 2570 

Bluetooth, 
WLAN, 

802.11 b/g/n, 
RFID 2450, 
LTE Band 7 

Pulse 
modulation b) 

217 Hz 
2 0.3 28 

5240 

5100 – 5800 
WLAN 802.11 

a/n 

Pulse 
modulation b) 

217 Hz 
0.2 0.3 9 5500 

5785 

a) For some services, only the uplink frequencies are included. 
b) The carrier shall be modulated using a 50 % duty cycle square wave signal. 
c) As an alternative to FM modulation, 50 % pulse modulation at 18 Hz may be used because while it 
does not represent actual modulation, it would be worst case. 

 
Note: The EMISSIONS characteristics of this equipment make it suitable for use in industrial 
areas and hospitals (CISPR 11 class A). If it is used in a residential environment (for which 
CISPR 11 class B is normally required) this equipment might not offer adequate protection to 
radio-frequency communication services. The user might need to take mitigation measures, 
such as relocating or re-orienting the equipment. 
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13. DEVICE SPECIFICATIONS 

Mechanical Specifications 
 

• Size: 23 cm x 25 cm x 17 cm (9 in x 10 in x 7 in) 

• Weight: 4.5 kg (10 lb) maximum 

Electrical Specifications 
 

• Power source: 100 - 240 VAC, 50 - 60 Hz, 0.29 - 0.76 A 

• Ground bond: DIN 42801-compatible equipotential grounding lug 

• Power cord: Max length 10 ft (3 m), unit receptacle IEC female 
o 100 - 120 VAC, 5A: Minimum 10 A, 125 VAC plug 
o 220 - 240 VAC, 5A: Minimum 6 A, 240 VAC plug 

Storage and Transport Conditions 
 

• Temperature Range: -18 to 60 C (0 to 140 F) 

• Relative Humidity: 15% to 90% (non-condensing) 

• Pressure: ambient atmospheric pressure of 600hPa (14k ft) to 1000hPa (sea level) 

Operating Conditions 
 

• Temperature Range: 10 to 30 C (50 to 86 F) 

• Relative Humidity: 15% to 90% (non-condensing) 

• Pressure: ambient atmospheric pressure of 700hPa (10k ft) to 1000hPa (sea level) 

• Fluid or particulate ingress protection: classification IPX0 (susceptible to ingress) 
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14. OUTPUT CHARACTERISTICS 
 
Energy delivery is managed by Pulse Width Modulation at a frequency of 460 kHz.  
Communication between the digiRF Generator and RF Catheters is also at 460 kHz. 
 
Filtered energy delivery to the heating element is DC voltage between 0 VDC and 24 VDC. 

Display Tolerances 
 

Displayed Value Range Accuracy 
Time 0 – 20 seconds  1 second 
Temperature 0 – 425 C  5 C 
Power per cm 0 – 9.9 W/cm  10% 

 

Maximum Output Power 
 

RF Catheter 
Model 

Heating 
Element 
Length 
[ cm ] 

Maximum 
Voltage 
[ VDC ] 

Heating 
Element 

Load 

[  ] 

Maximum 
Heating 
Element 
Power 

[ Watts ] 

Maximum 
Heating 
Element 

Power Per 
Unit Length 
[ Watts/cm ] 

VC10A256F60 
VC10A256F100 

10 24 8 48 4.8* 

VC10A256F60 
VC10A256F100 

2.5 9 2 12 4.8 

VC056F 0.5 4.95 5 3.4 6.8 

 
* This is the displayed output power per unit length of the generator. Due to variation between 
the generator and the catheter, the actual power per unit length delivered to the heating coil is 
below 5.0 Watts/cm (50 Watts). 
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Venclose System Power Filtering 
 
General description: 
The Venclose System consists of two (2) main components: 1) the Venclose digiRF Generator 
and 2) RF Catheter(s) with integrated cable connector (Figure 1).  The digiRF Generator 
converts standard AC mains power into DC power of variable voltage, which it sends to the RF 
Catheter to regulate heating of the catheter to achieve and maintain the treatment temperature.  
Inside the generator and the catheter handle there is pulsed DC power within the 
radiofrequency spectrum, managing power regulation and communication, but there is no power 
pulsation of clinical significance within the catheter shaft and heating coil.  Note that there are 
no active electrodes on the catheter that transmit any power directly to patient tissues. 
 
Technical description: 
The digiRF Generator is powered from 110-240VAC, 50-60 Hz (US and Europe standard 
mains).  Inside the digiRF Generator, mains voltage is converted to 9VDC and 24VDC for 
powering different catheter heating lengths. The DC voltage is pulsed with varied duty cycle 
(changing the length of the pulses of delivered energy) to allow delivery of differing amounts of 
energy to the catheter.   
 
The digiRF Generator communicates with the catheter handle through a separate 
communication channel within the catheter cable via low-voltage (3.3VDC +/- 5%) pulsed 57.6 
kBaud communication.  Within the heating coil at the distal end of the catheter shaft, there is 
filtered DC of variable voltage that creates resistance heating of the heating coil. 
 

   

Figure 1: Venclose System Power Filtering 
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15. GENERAL DESCRIPTION 
 

• Class 1 Equipment 

• Catheter is Type BF Applied Part 

• Metal enclosure (protective earth) 

• Resistive touch screen with no protective plastic cover 

• Display backlight operates from 3.3 VDC input at 480 mA max; over the display is a 4-
wire resistive touch-sensitive mesh which is a low-voltage sensing grid 

• Patient connections are isolated including catheter heating and communication circuits 

• SD connectors are not accessible; SD cards are typically plastic of unknown insulation 
properties and are user-accessible when the digiRF Generator is powered 

• Energy delivery treatment activation time: 20 seconds (fixed) for all RF Catheters 
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16. POWER OUTPUT GRAPHS 
 
The power output of the Venclose digiRF Generator is dependent upon the load resistance 
presented by the catheter. There are no user adjustments for output power.  Figure 2 shows the 
output capability of the generator (in Watts per centimeter of heating length, W/cm) over time 
into the 10 cm heating element length. Figure 3 shows the output capability of the generator (in 
W/cm) over time into the 2.5 cm heating element length.  Figure 4 shows the output capability of 
the generator (in W/cm) over time into the 0.5 cm heating element length.  Figure 5 shows the 
output capability of the generator over resistance for the 10 cm heating element length.  Figure 
6 shows the output capability of the generator over resistance for the 2.5 cm heating element 
length.  Figure 7 shows the output capability of the generator over resistance for the 0.5 cm 
heating element length. 
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Figure 2: 10 cm Heating Element Length – Power Output vs. Time 
 
 
 
 

 
 

Figure 3: 2.5 cm Heating Element Length – Power Output vs. Time 
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Figure 4: 0.5 cm Heating Element Length – Power Output vs. Time 
 
 
 

 
 

Figure 5: 10 cm Heating Element Length – Power Output vs. Resistance 
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Figure 6: 2.5 cm Heating Element Length – Power Output vs. Resistance 
 
 
 
 

 
 

Figure 7: 0.5 cm Heating Element Length – Power Output vs. Resistance 
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17. SYMBOLS USED ON THE digiRF GENERATOR AND LABELING 
 

Symbol Title Reference Number Standard Reference 

 

ALERT W001 ISO 7010 

 

CATALOGUE NUMBER 5.1.6 ISO 15223-1 

 

SERIAL NUMBER 5.1.7 ISO 15223-1 

    

 

FUSES N/A N/A 

 

POWER SUPPLY RATING N/A N/A 

  
REFER TO INSTRUCTIONS FOR USE 5.4.3 ISO 15223-1 

 

EQUIPOTENTIAL EARTH GROUND  IEC 60417-5021 IEC 60601- 1 

 

EXPLOSION RISK WITH FLAMMABLE 
ANESTHETICS 

N/A N/A 

 

FEDERAL (USA) LAW RESTRICTS 
THIS DEVICE TO SALE BY OR ON THE 
ORDER OF A PHYSICIAN  

N/A 21 CFR 801.109 

 

TEMPERATURE LIMITATION FOR 
OPERATION, TRANSPORT AND 
STORAGE 

5.3.7 ISO 15223-1 

 

ATMOSPHERIC PRESSURE 
LIMITATION FOR OPERATION, 
TRANSPORT AND STORAGE 

5.3.9 ISO 15223-1 

 

HUMIDITY LIMITATION FOR 
OPERATION, TRANSPORT AND 
STORAGE 

5.3.8 ISO 15223-1 

 

DEVICE MANUFACTURER 5.1.1 ISO 15223-1 

 

MANUFACTURE DATE  5.1.3 ISO 15223-1 

 

TYPE BF APPLIED PART IEC 60417-5333 IEC 60601-1 

 

SD CARD SLOT N/A N/A 

 

NOT MRI COMPATIBLE 7.3.3 ASTM F2503 

~ ALTERNATING CURRENT IEC 60417-5032 ICE 60601- 1 
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Symbol Title Reference Number Standard Reference 

 

FOOTSWITCH N/A N/A 

 

CATHETER CONNECTION N/A N/A 

 

POWER ON/OFF  IEC 60417-5009 IEC 60601-1 

 

“READY” OR “ON” STATE N/A N/A 

 

DO NOT DISPOSE THE DEVICE 
TOGETHER WITH UNSORTED 
MUNICIPAL WASTE 

EN 50419 
Directive 2012/19/EC 

(WEEE) 

 

WIRELESS INTERFERENCE SYMBOL IEC 60417-5140 IEC 60601-1-2 
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18. PRODUCT SERVICE & MAINTENANCE 

Service 
 
 Warning:  The digiRF Generator is not user-serviceable. No attempt should be made by 
unauthorized persons to open the digiRF Generator with intent to repair. Failure to observe this 
caution may present a serious safety hazard and will void the warranty. The generator should 
be inspected by qualified personnel.  If service is necessary, contact Venclose Customer 
Service for an Authorized Return Number and shipping instructions.  The expected service life 
of the digiRF Generator is 5 years. 

Preventive Maintenance 
 
Note: The digiRF Generator is designed to be maintenance-free and requires no scheduled 
calibration; there are no internal adjustments that can be made. Each time the generator is 
powered up it runs a Power-On Self-Test (POST) to verify that the system and firmware are 
properly operational. Preventive maintenance is not recommended. 

Safety Guidelines 
 
The switch on the front of the digiRF Generator does not completely disconnect the generator 
from supply mains.  The power cord must be disconnected from the generator to isolate the 
digiRF Generator from the supply mains.  Do not position the digiRF Generator such that it is 
difficult to disconnect the power cord from the generator. 

Cleaning and Disinfecting 
 
 Warning:  The digiRF Generator must be turned off and the mains power cable must be 
disconnected from the generator before cleaning and disinfecting the generator. 
 
Do not sterilize the digiRF Generator; sterilization will damage the unit. The generator is not 
designed to be, and must not be, placed in a sterile field. 
 
Clean and disinfect the external surfaces of the digiRF Generator using cleaning agents and 
methods recommended by hospital or facility equipment cleaning protocols. 
 
In the absence of a hospital or facility-recommended cleaning protocol, it is recommended that 
the operator clean only the external surfaces of the digiRF Generator as needed using a 
microfiber cloth dampened with one of the following recommended cleaning agents.  Do not 
soak the generator surfaces or the power cord and be extra cautious not to allow fluid into the 
catheter input port. 
 
Generator touch screen: Water 
 
Generator case: Isopropyl alcohol (IPA) 70/30 
  5% solution of household bleach 
  Sporicidin® disinfectant solution 
 

  



 

Page 39 

Fuse Replacement 
 
 Caution:  The digiRF Generator power input module uses two (2), 3-Amp, 5 x 20 mm 
fuses.  Use of any other fuses may damage the generator. 
 

1. Unplug the digiRF Generator power cord from back of the generator. 
2. Remove the fuse holder by inserting a small flat screwdriver in the slots at the right and 

left of the holder and gently prying out the retaining clips before pulling the fuse holder 
out. 

3. Replace both fuses in the fuse holder and push the fuse holder back into place until it 
clicks flush with the power input module. 

Disposal 

Check local, state and governmental regulations regarding recycling or disposal of electronic 
equipment. 

 
 Warning:  The digiRF Generator includes a lithium battery; check state and local 
regulations regarding disposal of lithium batteries. 
 

19. BIOMEDICAL DEPARTMENT INSPECTION AND TESTING 
 
The digiRF Generator is designed to be maintenance-free and requires no scheduled 
calibration; there are no internal adjustments that can be made. Each time the generator is 
powered up it runs a Power-On Self-Test (POST) to verify that the system and firmware are 
properly operational. Preventive maintenance is not recommended. 

 
Contact Venclose Customer Service or your local representative if biomed assistance is 
required. 
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Manufactured for: 
Venclose, Inc. 
2570 N. First Street, 2nd floor #221 
San Jose, CA 95131 U.S.A. 
Tel: +1-844-834-6292 
Fax: +1-844-834-6293 
www.venclose.com 

 
Made in the USA 

 

Venclose®, the Venclose logo and digiRF™ are trademarks or registered trademarks of 
Venclose, Inc. in the U.S. and other countries. 

United States and foreign patents issued and pending. 

© 2016 – 2024 BD, Inc. All Rights Reserved. 
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