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Introducing the MVTB6-6 and ô4-4
The MVTB6-6  is the oldest member of 

Enerproõs Medium Voltage Trigger Board 
family. The MVTB4-4 is an upcomming 
new release.

 The boardõs compact, multiple 
independent drive channel topology 
provides designers plenty of versatility 
for power applications requiring multiple 
device control. The superior gate drive and 
isolation characteristics make the MVTB6-
6 an ideal off-the-shelf building block 
for single-board solutions for 2.4 kVac 
thyristor-based systems. 

Applications
 Common applications include three-

phase AC controllers and rectiþ ers. When 
used with todayõs 6500V-rated thyristors, 
a three-phase, 2400 Vac system can be 
controlled with one just one MVTB6-6 
board. 

 The MVTB4-4 can also be easily 
conþ gured to  form an òMVTB4-2,ó which 
is useful for two-series device power 

stages common in 4160 Vac motor 
softstarters.  A simple jumper enables 

two sets of output channels to be 
synchronized from two þ ber optic 
input commands. The fast-rising, 
3 Apk DC òbackporchó trigger 
pulses have a time correlation of 
better than 100ns. This ensures 
the positive gating and transient 
voltage sharing of series devices 
with a minimum amount of 
snubbing and voltage ballasting.

Speciþ cations
The MVTB family is built to 

meet stringent industrial requirements 
for electrical isolation, noise immunity 
and operator safety. The boards pulse 
transformers accommodate up to 7200 Vac 
working isolation with respect to the trigger 

boardõs bias supply and adjacent outputs. 
Pulse module isolation is accomplished 
with corona-resistant, high-voltage pulse 
transformers that conform to EN 50178 
and UL 840. 

The boardõs drive circuitry can either 
be hard grounded for enhanced safety and 
noise immunity, or may be attached to a 
bias referenced to a òlocal commonó point. 
The optically coupled command allows 
unlimited voltage isolation between the 
delay determinator and the trigger board. 
This allows operation at arbitrarily high 
voltages with respect to ground.

Key Speciþ cations:
Å >4 A/Õs Initial Gate Current Rate-of-Rise
Å 3 Apk Initial Current, 30 V Open Circuit
Å 0.5 Adc Sustaining Current for 120 deg.
Å Gate Isolation >20 kVac, >40 kVdc, 1 min
Å Corona Free (PDev = <40 pC at 14 kVac)
Å Gating & Bias-Supply Status Read-Back
 

Circuit Operation
Each drive channel has four sections: 

1) þ ber optic receiver and gating logic, 2) 
driver stage and pulse forming network, 
3) isolation transformer, and 4) output 
rectiþ er and termination. 

Fiber-optic receiver (FOR) converts the 
gate command light signal into the logic 
signal *A, which is characterized by a 
square wave pulse train of 256 pulses at a 
nominal frequency of approximately 23kHz 
and 5.6 ms duration (60 Hz line). Logic 
converts the *A signal into 128 high- and 
128 low-side pulses to the power MOSFET 
drive. The logic disables the driver in the 
absence of gate command. 
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Multi-Input Trigger Boards

Multiple Independent Inputs 
For Multi-Phase Circuits

AC Controllers, Rectiý ers

Sub-Cycle Transfer Switches

 MVTB6-6-ST-F-4.2 

The MVTB6-6 and Two Darrah Electric 
ñA14ò PCT assemblies form a complete 

300A, 3 kVdc rectiý er.

Features:

Applications:

Corona-Free Design
PDev > 12.8kV

4A/usec ñHard-Firingò
DC Gate Outputs

Medium Voltage Trigger Boards
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(MVTB4-4 not shown)



All Enerpro delay determinator boards 
come standard with a square wave gate 
command pulse train output and may be  
speciþ ed with þ ber-optic transmitters.

Pulse Transformer Construction
The toroidõs 2-turn primary is wound 

with corona-resistant, 25kV wire. The 
primary to secondary winding interface 
(<15 pF of interwinding capacitance) is 
electrically reinforced with a void-free 
sleeve, and is combined with þ eld-stress 
mitigation and secondary electrostatic 
shielding. The units are vacuum potted and 
heat cured with Dow-Corning SilgardTM 567, 
an environmentally safe, stable silicone 
material. The 150 ÁC, 25kV silicone òÿ yingó 
gate leads originate within the potting to 
eliminate creepage issues.

The units exceed EN50187 òreinforced 
mains circuitsó requirements for 7200 Vac 
isolation, a partial discharge extinction 
voltage (PDev) of 12.8 kVac (measured: <40 
pC at 14kV), 36.5 kVdc Hi-Pot, and >62 kV 
Basic Impulse Level (B.I.L.).

Output Pulse Characteristics
The bipolar square wave signal derived 

from the 5-turn secondary is full-wave 
rectiþ ed into a dc pulse that drives the 
gate structure. The amplitude is initially 
30 V decaying to å12 V steady state. 
The primary-side pulse-forming network 
creates high-initial gate current (3.0 A) 
and 500 mA sustaining current. Fast 
recovery rectiþ ers and a 1 kohm, 0.047 uF-
termination enhances noise immunity and 
protects against gate reversal. 

Current proý le for a120-degree wide ñhard-
ý redò gate pulse into a 100 mm thyristor. 

Status Readback
The þ ber-optic transmitter for each 

channel outputs a diagnostic signal that 
mimics the primary-sided gate command/
driver. A bias fault comparator drives this 
output continuously if the nominal +30 V 
supply is outside preset thresholds.

On-board Diagnostic LEDs include:
Å   òPOWER ONó indicates board power
Å   òGATE ONó indicates gate activity
Å   òFAULTó indicates bias out-of-range

PCB Construction
The circuit boards are assembled at the 

Enerpro plant in Goleta, California and are 
made by a UL listed fabricator from 0.093-
in. thick FR4 þ re-resistant epoxy-þ berglass 
laminate. Creepage conforms to UL 508 and 
VDE 0110. Boards are conformal-coated 
(MIL-1-46058, [Type UR]). The boards are 
designed for operation from 0ÁC to +65ÁC 
but require forced air cooling (100 CFM 
across length of board) at >35ÁC ambient. 

Model  Medium Voltage Trigger Board
Code  Output Coný guration, Number of Gate Outputs, N

1
2
3
4
6

 Single Output
 Dual Output
 Triple Output
 Quad Output 
 Hex Output

Code  Thyristor Gating Coný guration, Number of Command Inputs

X  Number Inputs, 1 to N, (Inputs distributed evenly when less than N)

  

Code  Fiber Optic Transducer Style

ST ST Connectors for 62.5/125 um Multimode (Standard)

VH HP VersalinkTM - Horizontal, for 1000um Plasic Fiber

VV HP VersalinkTM - Vertical, for 1000um Plasic Fiber

Code Pulse Module Physical Coný guration

F  Standard, Front-Mounted Pulse Modules
R  Optional, Reverse -Mounted Pulse Modules

Code  Working Voltage 
XX.X In kV AC Line-to-Line, or kV DC peak

MVTB  
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ENERPRO, Inc.
5780 Thornwood Drive
Goleta, California 93117 (USA)
Tel:  (805) 683-2114
Fax: (805) 964-0798
Contact: Peter Wahl
e-mail: info@enerpro-inc.com
www.enerpro-inc.com

Domestic (MV Assemblies)
Darrah Electric Company
5914 Merrill Avenue
Cleveland, Ohio 44102 (USA)
Tel:    800-621-0014
Fax: (216) 631-0440
Contact: David Darrah
e-mail: david_darrah@darrahelectric.com
www.darrahelectric.com

Canada
I.C.T. Power  Company, Inc.
86-4190 Fairview Street
Burlington, ON, Canada  L7L 4Y8
Tel:  +905 631 8494
Fax: +905 631 8495
Contact:  Afshin Montazeri
e-mail:  afshin.montazeri@ictpower.com

United Kingdom
Power Products International, Ltd.
Commerce Way
Edenbridge, Kent, UK  TN8 6ED
Tel:  +1732 866424
Fax: +1732 866399
Contact:  Peter Addison
e-mail:  paddison@ppi-uk.com

Hong Kong, China (PRC)
Tackoh Enterprises
Rm 1404 Arion Commercial Centre
2-12 Queenôs Road, West, Hong Kong
Tel:  +2543 0186
Fax: +2542 2114
Contact:  Jane Lu
e-mail:  janelu2000@yahoo.com
        
New Zealand
Semikron Ltd.
P.O. Box 300-383, Albany 1330
A1/9-11 Tait Place, Albany, New Zealand
Tel:  +64 9 4142970
Fax: +64 9 4142971
Contact:  Barney Meyer
e-mail:  b.meyer@semikron.com 
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