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Space Commercial 

Avionics 

Automotive Down-hole / Environmental 
Research 

Power Train / Industrial 

 
GaAs HIGH TEMPERATURE, HIGH SPEED, HIGH VOLTAGE p-i-n Diodes 
represent a new generation of rectifiers for applications requiring up to 1200 Volts 
blocking voltage. The inherent physical properties of GaAs, coupled with p-i-n 
structure technology yield diodes with parameters superior to silicon. Thus, the 
combination of a high blocking voltage, fast, soft and temperature independent 
recovery characteristics, high maximum junction temperature ( Tj Max up to 260°C), 
very low leakage current and low voltage drop provide a far superior performance 
and cost-effective product. 
 

Very High Maximum Operating Temperature 
 

�  High loading capability in high-temperature ambienc e 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�  Maximum Operating Temperature Tj max = 260°°°°C  
(Hermetic Packaging)  
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�  Reduced cooling system requirements  

(at equal current load) 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�  Improved reliability (low risk of thermal runaway) 
 
The increase of operating junction temperature by 1 0°°°°C reduces the reliability 

approximately two times.  
 

Limit of operating junction temperature Tj lim: 
 

Tj lim (Si) = 200 °°°°C;  Tj lim (GaAs) = 300 °°°°C; 
 

Maximum of operating junction temperature Tj max: 
 

Tj max (Si) = 175 °°°°C;  Tj max (GaAs, Hermetic Case) = 260 °°°°C; 
 

                                                 Tj max (GaAs, Plastic Case) = 200 °°°°C; 
 

 

GaAs 
(hermetic) 

GaAs  
(Plastic) 

Pdissip (J-Amb) = 20W 
 
Rth(j-c) = 2.5 °C/W; 
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Si  
(Plastic) 

Rel GaAs / Rel Si ~ 20.1 [ Tj lim(GaAs) – Tj max(GaAs)  ] / 20.1 [ Tj lim(Si) – Tj max(Si)  ] 

Rel GaAs / Rel Si ��� � 3 (Hermetic Case) and 150 (Plastic Case)  



    
                                                                             
 

   Full datasheets available on http://www.mintech.co.uk/ProdServ/clifton_rectifier_products.aspx 4

Supported By  

Performance GaAs  
P-i-N Rectifier Dice  

CURRENT DERATING, FREQUENCY 
(Sinusoidal Wave)

0

2

4

6

8

10

12

14

16

0 1000 2000 3000 4000 5000

F, FREQUENCY (kHz)

I F
(A

V
), 

A
V

E
R

A
G

E
 F

O
R

W
A

R
D

 

C
U

R
R

E
N

T
 (
A

)

Duty cycle

d=0.2
d=0.3

d=0.5 TC=130oC

T

tpd=tp/T

 
Low and temperature independent Reverse recovery 

Characteristics (Time t rr, Current I RRM, Charge Q rr and Losses ) 
 

�  Fast and stable switching at high temperature  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

�  High reliability of series and parallel connection at high 
frequency. 

 
�  High output capability at high operating frequency 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�  High efficiency at high operating frequency 
 

 

�� � ���� �

The use of GaAs p-i-n diodes increases efficiency b y 1-2%. For 1000W power supply it means 
saving of about $3.5 per year for each diode.  
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Very Low Reverse Leakage Current 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�  Low reverse losses 
 

 
�  Improved reliability, especially at series connecti on 

 
 
�  Improved radiation tolerance 
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Positive Temperature Coefficient (TC) on Forward Vo ltage 
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( Tj ��� � , VF ��� �  ) 
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Forward Voltage 

260°C

25°C �  Gives improved reliability especially 
 at parallel connection 

 

�  Avalanche Capability more than 10 mJ 
 

 

CHANNEL 1  
         IL 
1 Amp/Div 
 
 
CHANNEL 2  
     VDUT 
200 Volts/Div 
 
 
TIME BASE 
   1 µs/Div 

L = 2 mH 
 
EAVAL �  10mJ 

EAVAL  �  1/2 IPK Vbr  t  br  
 
           � 1/2 L I  2

PK 
 

The oscilloscope picture shows the GaAs p-i-n diodes in this test circuit conducting 
peak current of 3 amperes at a breakdown voltage of 1300V, using above equation the 
energy (EAVAL ) absorbed by diode is approximately 10 mJ. 
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�  Over Voltage Tolerance  
 
Although it is not recommended to design for this condition, the GaAs diodes and 
rectifiers provide added protection against those unforeseen transient viruses that 
can produce unexplained random failures in unfriendly environments 
 

Reverse Recovery Waveform and Definitions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

1. di F/dt  – Rate of change of current through zero crossing 
 

2. IRRM – Peak reverse recovery current 
 

3. trr  – Reverse recovery time measured from zero crossing point of 
negative going  IF to point where a line passing through 0.75 
IRRM and 0.5 IRRM extrapolated to zero current 

 
�  trr1 @ IF = 1A, diF/dt =200 A/µs, VR > 30V 
 
�  trr2 @ IF = IF (AV), diF/dt =200 A/µs, VR=200 V 

 
4. Qrr – Area under curve defined by trr and IRRM 

 
     Qrr =  (trr x IRRM )/2 

 
5. di (rec) M / dt  – Peak rate of change of current during tb portion of trr 
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DUT Family – Short Form Guide 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
       FEATURES 

 
�  High Reverse  Voltage capability (to 1000V)  
�  Very High Operating Junction Temperature (to 300°C ) 
�  Low and Temperature Independent Reverse  

            Recovery Characteristics (trr, IRRM, Qrr, Switching Losses) 
�  Very Low Reverse Leakage Current at Operating Temperature                     

(IR < 2mA @ Tj = 260°C) 
�  Very Low Junction Capacitance 
�  Positive Temperature Coefficient of Forward Voltage Drop 
 
trr1(Typ) = 30ns @ (I F= 1A, di/dt = 200A/ � s, VR �  30V) 

The DUT family are a series of GaAs High Reverse Voltage, High Temperature, 
Ultrafast Recovery P-i-N Diodes. They represent a new generation of rectifiers. The 
inherent physical properties of GaAs, coupled with unique P-i-N structure 
technology yield diodes with parameters superior to Si and provide temperature 
performance above current SiC and GaN products of a similar specification. The 
combination of a high blocking voltage, ultrafast and temperature independent 
recovery, high junction temperature, low leakage current and positive temperature 
coefficient of forward voltage drop provide superior performance and cost-
effectiveness. 

Type 
VRRM 

(V) 
IF(AV) 

(A) 
VF@IF(AV)  

(V) 
CT 

(pF) 
Thickness  

(mm) 
D 

(mm) 
d 

(mm) 
Metallization (xx)  
Top Back  

DUT0305 500 

3 

 
 

1.8 
 
 

 
4 

 
 

0.4 
 
 

1.7 1.2 

 
Al or Au 

(i.e. A or G  
in code) 

 

 
Al or Au 

(i.e. A or G  
in code) 

 

DUT0306 600 
DUT0307 700 
DUT0308 800 
DUT1005 500 

10 

 
12 

2.7 2.2 
DUT1006 600 
DUT1007 700 
DUT1008 800 
DUT1505 500 

15 

 
18 

3.1 2.6 
DUT1506 600 
DUT1507 700 
DUT1508 800 

          To order dice with other dimensions please contact Mintech 
�  High T j max : 

- Application in high-temperature ambient 
- Reduced cooling system requirements 
- Improved reliability (low risk of thermal run-away) 
- Improved radiation tolerance 
 

�  Low and Temperature Independent Reverse Recovery 
Characteristics:  
- High output capability at high operating frequency 
- Fast and stable switching at high temperature 
- High reliability of series and parallel connection at  high 

frequency 

�
�  Very Low Leakage Current: 

- Improved reliability, especially for series 
connection 

- Low reverse losses 
- Radiation hardness 

 
�  + Temp Coefficient of Forward Voltage Drop: 

- High reliability of parallel connection 
 

�  Over Voltage Tolerance  
�

Full datasheets available on http://www.mintech.co.uk/ProdServ/clifton_rectifier_products.aspx    
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DUL Family – Short Form Guide  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
       FEATURES 

 
�  Very Low Forward Voltage Drop  
�  Very High Operating Junction Temperature (to 300°C ) 
�  Low and Temperature Independent Reverse Recovery  
      Characteristics (trr, IRRM, Qrr, Switching Losses) 
�  Very Low Reverse Leakage Current at Operating Temperature 
�  Very Low Junction Capacitance 
�  Negative Temperature Coefficient of Forward Voltage Drop 

  
      trr1(Typ) = 30ns @ (I F= 1A, di/dt = 200A/ � s, VR �  30V) 

 

The DUL series are GaAs Low Forward Voltage Drop, High Temperature, Ultrafast 
Recovery P-i-N Diodes. They represent a new generation of rectifiers. The inherent 
physical properties of GaAs, coupled with unique P-i-N structure technology yield 
diodes with parameters superior to Si and provide temperature performance above 
current SiC and GaN products of a similar specification. The combination of a high 
blocking voltage and low voltage drop, ultrafast and temperature independent 
recovery, high junction temperature, low leakage current provide superior 
performance and cost-effectiveness. 
 

�  High T j max : 
- Application in high-temperature ambient 
- Reduced cooling system requirements 
- Improved reliability (low risk of thermal run-away) 
- Improved radiation tolerance 
 

�  Low and Temperature Independent Reverse Recovery 
Characteristics:  
- High output capability at high operating frequency 
- Fast and stable switching at high temperature 
- High reliability of series and parallel connection at high 

frequency 

�
�  Very Low Leakage Current: 

- Improved reliability, especially for series 
connection 

- Low reverse losses 
- Radiation hardness 

 
�  Over Voltage Tolerance  
�

�

Full datasheets available on http://www.mintech.co.uk/ProdServ/clifton_rectifier_products.aspx    

Type 
VRRM 

(V) 
IF(AV) 

(A) 
VF@IF(AV) 

(V) 
CT 

(pF) 
Thickness  

(mm) 
D 

(mm) 
d 

(mm) 
Metallization (xx)  
Top Back  

DUL0304 400 

3 

1.6 

 
4 

0.4 

1.7 1.2 

 
Al or Au 

(i.e. A or G  
in code) 

 

 
Al or Au 

(i.e. A or G 
 in code) 

 

DUL0305 500 
DUL0306 600 
DUL0307 700 
DUL1004 400 

10 

 
12 

2.7 2.2 
DUL1005 500 
DUL1006 600 
DUL1007 700 
DUL1504 400 

15 

 
18 

3.1 2.6 
DUL1505 500 
DUL1506 600 
DUL1507 700 

          To order dice with other dimensions please contact Mintech 

d 

D 
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DHT Family – Short Form Guide  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
       FEATURES 

 
�  Very Low and Temperature Independent Reverse  

            Recovery Characteristics (trr, IRRM, Qrr, Switching Losses) 
�  Very High Operating Junction Temperature (to 300°C ) 
�  High Frequency 
�  Very Low Reverse Leakage Current at Operating Temperature  

           (IR < 2mA @ Tj = 260°C) 
�  Low Forward Voltage Drop  
�  Very Low Junction Capacitance 
�  Positive Temperature Coefficient of Forward Voltage Drop 

  
 trr1(Typ) = 20ns @ (I F= 1A, di/dt = 200A/ � s, VR �  30V) 

 

�  High T j max : 
- Application in high-temperature ambient 
- Reduced cooling system requirements 
- Improved reliability (low risk of thermal run-away) 
- Improved radiation tolerance 
 

�  Low and Temperature Independent Reverse Recovery 
Characteristics:  
- High output capability at high operating frequency 
- Fast and stable switching at high temperature 
- High reliability of series and parallel connection at  high 

frequency 

Full datasheets available on http://www.mintech.co.uk/ProdServ/clifton_rectifier_products.aspx    

Type VRRM 

(V) 
IF(AV) 

(A) 
VF@IF(AV) 

(V) 
CT 

(pF) 
Thickness  

(mm) 
D 

(mm) 
d 

(mm) 
Metallization (xx)  
Top Back  

DHT0304 400 
3 

1.8 

 
4 

0.4 

1.7 1.2 
 

Al  or Au 
(i.e. A or G 

in code) 
 

 
Al  or Au 

(i.e. A or G 
in code) 

 

DHT0305 500 
DHT0306 600 
DHT1004 400 

10  
12 2.7 2.2 DHT1005 500 

DHT1006 600 
DHT1504 400 

15  
18 3.1 2.6 DHT1505 500 

DHT1506 600 
       To order dies with other dimensions please contact company 
 
 �

�  Very Low Leakage Current: 
- Improved reliability, especially for series 

connection 
- Low reverse losses 
- Radiation hardness 

 
�  + Temp Coefficient of Forward Voltage Drop: 

- High reliability of parallel connection 
 

�  Over Voltage Tolerance  
�

The DHT series are GaAs High Temperature High Frequency Hyperfast  Recovery  
P-i-N Diodes. They represent a new generation of rectifiers. The inherent physical 
properties of GaAs, coupled with unique P-i-N structure technology yield diodes with 
parameters superior to Si and provide temperature performance above current SiC 
and GaN products of a similar specification. The combination of a high blocking 
voltage and low voltage drop, hyperfast and temperature independent recovery, high 
junction temperature, low leakage current provide superior performance and cost-
effectiveness. 
 

d 

D 
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Selection Guide  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

See individual datasheets for Package Dimensions 
http://www.mintech.co.uk/ProdServ/clifton_rectifier_products.aspx  

TO-257 TO-276AB BARE DIE 

NOTE: CASE CAN BE CONNECTED TO EITHER ANODE OR CATHODE 
CUSTOM CONFIGURATIONS OUTSIDE OF STANDARD DATASHEET  ARE AVAILABLE  
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Your Quality Assurance 
 
Quality is the highest priority at Mintech and is aimed at complete customer 
satisfaction. 
 
Mintech’s TQ system is accredited to Aerospace AS9100 which includes a full 
system of management, process control and policy review, together with internal 
auditing, for us to assure you of our documented processes and procedures. 
 
Mintech’s customer assurance begins the moment you contact us. 
When your order is placed, our quality team reviews the contract, and only then is the 
order released for progression.  Subsequently, an order is only placed on an 
approved manufacturer or supplier.  If the item is stock, you can be assured it has 
been acquired and stored to the highest standards. Upon receipt, product is checked 
to assure conformance before release  to our goods inwards inspection team.  Only 
then can 100% inspection be performed, with additional QC inspections for added 
assurance.  
 
Our qualified engineers with many years of experience in assembly and test of a 
wide variety of dice into multiple packaged formats. Your shipment is always packed 
in industry-recognised packaging both for physical and ESD protection and you have 
our written quality assurance with our Certificate of Conformance. 
 
 
 
The Environment 
 
Recognising the crucial link between the environment and sustained economic 
growth, Mintech Semiconductors Ltd is committed to leading our industry in 
protecting and enhancing the environment.  Therefore, wherever we do business, we 
will take the initiative in developing innovative solutions to those environmental 
issues that affect our business. 
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Quality Certificate 
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Sales Offices 
 

Mintech Europe  Mintech USA  Mintech China  

2 Hellesdon Park Road 
Drayton High Road 

Norwich, Norfolk NR6 5DR 
England 

 
Tel: +44(0)1603 788 967 
Fax: +44(0)1603 788 920 

Email: 
sales@mintech.co.uk 

22 Just Road 
Fairfield, NJ 07004-3413 

USA 
 

Tel: (973) 227 8007 
Fax: (973) 227 4766 

Email: 
ussales@mintech.co.uk 

299299 Kaiyuan Road 
Jiangning, Nanjing 

China 211100 
 

Tel: +86-25-6667 8880  
Email: 

chinasales@mintech.co.uk 

 

Representatives / Distributors 
 
CHINA, ASIA 
Contact: Kent Chen 
Address: Shenzhen Cheer Electronics Co.,Ltd 
11 Floor, Plot B, International Chamber of Commerce Bldg,  
FuTian District, Shenzhen, China 
Tel: 86-755-83023860 
Fax: 86-755-83023870 
Email: szoffice@ue.com.hk   
Web: www.uewww.com  
 
Contact: Samuel Chiu 
Address:  Universal Enterprise 
New Lee Wah Centre 
No 88 Tokwawan Road 
Hong Kong 
Tel: 00852 2771 1286 
Fax: 00852 27711025 
Email: sales@ue.com.hk 
Web: www.ue.com.hk 
 
ISRAEL 
Contact: David Arad 
Address: Relcom Components Ltd 
P.O.B 3058, Herzlia, 46103 
Israel 
Tel: 972-9-9587070 
Fax: 972-9-9583535 
Email:  david@relcom-comp.co.il 
 
INDIA 
Contact: Shashi Prasad 
Address: Shiva Electronics 
682, Sector- A , Pocket- B & C, 
Vasant Kunj, New Delhi- 110070, India 
Tel: 91-11-26899863 
Fax: 91-11-26125446 
Email: shivaelec@vsnl.net 
 
 

GERMANY, AUSTRIA, SWITZ. 
Contact: Kerstin Berndt 
Address: Albert-Schweitzer Str.1C  
D-82152 Planegg 
Germany  
Tel: (49) 898 597031 
Fax: (49) 898 598728 
Email: kb@hgb-ind.com 

FRANCE, SPAIN, BELGIUM  
Contact: José Castro (CCA) 
Address: LA FONTAINE DE L'ORME 
6 rue Pablo Neruda 
91240 St Michel sur Orge 
France 
Tel: 33(0)1 69 25 25 00 
Fax: 33 (0)1 69 25 26 70 
Email: ccafrance@wanadoo.fr 


