
International 
ICR Rectifier 
BOSFET® Photovol ta ic Relay 

PD 1.028C 

S e r i e s P V R 3 3 
Microelectronic 
Power IC Relay 

Dual-Pole, 400mA, 0-100V AC/DC 

General Description 
T h e P V R 3 3 P h o t o v o l t a i c R e l a y i s a d u a l - p o l e , n o r m a l l y 
o p e n s o l i d s t a t e r e p l a c e m e n t f o r e l e c t r o - m e c h a n i c a l 
r e l a y s . It u t i l i z e s a s a n o u t p u t s w i t c h a u n i q u e b i d i r e c ­
t i o n a l ( A C o r D C ) M O S F E T p o w e r I C t e r m e d a 
B O S F E T . T h e B O S F E T is c o n t r o l l e d b y a p h o t o v o l t a i c 
g e n e r a t o r o f n o v e l c o n s t r u c t i o n , w h i c h is e n e r g i z e d b y 
r a d i a t i o n f r o m a d i e l e c t r i c a l l y i s o l a t e d l i gh t e m i t t i n g d i¬
o d e ( L E D ) . 

T h e P V R o v e r c o m e s t h e l i m i t a t i o n s o f r e e d r e l a y s b y 
o f f e r i n g t h e s o l i d s t a t e a d v a n t a g e s o f l o n g l i f e , h i g h op¬
e r a t i n g s p e e d , l o w p i c k - u p p o w e r , b o u n c e - f r e e o p e r a ¬
t i o n , l o w t h e r m a l v o l t a g e s a n d m i n i a t u r i z a t i o n . T h e s e 
a d v a n t a g e s a l l o w p r o d u c t i m p r o v e m e n t a n d d e s i g n in¬
n o v a t i o n s in m a n y a p p l i c a t i o n s s u c h a s p r o c e s s c o n ¬
t r o l , m u l t i p l e x i n g , t e l e c o m m u n i c a t i o n s , a u t o m a t i c t e s t 
e q u i p m e n t a n d d a t a a c q u i s i t i o n . 
T h e P V R c a n s w i t c h a n a l o g s i g n a l s f r o m t h e r m o c o u p l e 
l e v e l t o 3 0 0 v o l t s p e a k A C o r D C p o l a r i t y . S i g n a l f re¬
q u e n c i e s i n t o t h e R F r a n g e a r e e a s i l y c o n t r o l l e d a n d 
s w i t c h i n g r a t e s u p t o 5 k H z a r e a c h i e v a b l e . T h e ex¬
t r e m e l y s m a l l t h e r m a l l y g e n e r a t e d o f f s e t v o l t a g e s a l l o w 
i n c r e a s e d m e a s u r e m e n t a c c u r a c i e s . 
U n i q u e s i l i c o n t e c h n o l o g y d e v e l o p e d b y I n t e r n a t i o n a l 
R e c t i f i e r f o r m s t h e h e a r t o f t h e P V R . T h e m o n o l i t h i c 
B O S F E T c o n t a i n s a b i d i r e c t i o n a l N - c h a n n e l p o w e r 
M O S F E T o u t p u t s t r u c t u r e . In a d d i t i o n , t h i s p o w e r I C 
c h i p h a s i n p u t c i r c u i t r y f o r f a s t t u r n - o f f a n d g a t e p r o t e c ¬
t i o n f u n c t i o n s . T h i s s e c t i o n o f t h e B O S F E T c h i p u t i l i z e s 
b o t h b i p o l a r a n d M O S t e c h n o l o g y t o f o r m N P N t r a n s i s ¬
t o r s , P - c h a n n e l M O S F E T s , r e s i s t o r s , d i o d e s a n d ca¬
p a c i t o r s . 

T h e p h o t o v o l t a i c g e n e r a t o r s i m i l a r l y u t i l i z e s a u n i q u e 
I n t e r n a t i o n a l R e c t i f i e r a l l o y e d m u l t i j u n c t i o n s t r u c t u r e . 
T h e e x c e l l e n t c u r r e n t c o n v e r s i o n e f f i c i e n c y o f t h i s t e c h ¬
n i q u e r e s u l t s in t h e v e r y f a s t r e s p o n s e o f t h e P V R mi¬
c r o e l e c t r o n i c p o w e r I C re l ay . 

T h i s a d v a n c e d s e m i c o n d u c t o r t e c h n o l o g y h a s c r e a t e d 
a r a d i c a l l y n e w c o n t r o l d e v i c e . D e s i g n e r s c a n n o w de¬
v e l o p s w i t c h i n g s y s t e m s t o n e w s t a n d a r d s o f e l e c t r i c a l 
p e r f o r m a n c e a n d m e c h a n i c a l c o m p a c t n e s s . 

PVR33 Features 
BOSFET Power IC • 

10 1 0 Operations • 
100usec Operating Time • 
0.2uVolt Thermal Offset • 

5 milliwatts Pick-Up Power • 
1000V/usec dv/dt • 

Bounce-Free • 
16-pin DIP Package • 

-40°C to 85°C • 

Part Identification 
Par t N u m b e r O p e r a t i n g 

V o l t a g e (AC/DC) 

Of f -S ta te 
R e s i s t a n c e 

P V R 2 3 0 0 
P V R 3 3 0 0 
P V R 3 3 0 1 

0 - 2 0 0 V 
0 - 3 0 0 V 
0 - 3 0 0 V 

1 0 8 O h m s 
1 0 8 O h m s 

1 0 1 0 O h m s 

(BOSFET is a trademark of International Rectifier) 



Ser ies PVR33 — BOSFET® Pho tovo l ta i c Relay International 

I©R Rectifier 
Electrical Specif icat ions (-40°C £ T A £ +85°C unless otherwise specified) 

INPUT CHARACTERISTICS U n i t s 

M i n i m u m Con t ro l C u r r e n t (see f i gu re 1) 
For 2 0 m A C o n t i n u o u s L o a d C u r r e n t 

For 1 0 0 m A C o n t i n u o u s L o a d C u r r e n t 
For 2 0 m A C o n t i n u o u s L o a d C u r r e n t 

2.0 
5.0 
5.0 

D C 
m A @ 2 5 ° C 
m A @ 2 5 ° C 
m A @ 8 5 ° C 

M i n i m u m T u r n - O f f C u r r e n t 10 | A ( D C ) 

M i n i m u m T u r n - O f f V o l t a g e 0.6 V ( D C ) 

Con t ro l C u r r e n t R a n g e ( C a u t i o n : c u r r e n t l imi t i npu t L E D . S e e f i gu re 6) 2.0 to 25 m A ( D C ) 

M a x i m u m R e v e r s e V o l t a g e 7.0 V ( D C ) 

OUTPUT CHARACTERISTICS PVR2300 PVR3300, PVR3301 U n i t s 

O p e r a t i n g V o l t a g e R a n g e ± 2 0 0 ± 3 0 0 V ( p e a k ) 

M a x i u m u m L o a d C u r r e n t 4 0 ° C (see f i gu re 1) 
A C (A C o n n e c t i o n ) 1 8 0 m A (peak) 
D C (B C o n n e c t i o n ) 2 0 0 mA(DC) 
D C (C C o n n e c t i o n ) 2 6 0 mA(DC) 

R e s p o n s e T i m e @ 2 5 ° C ( see f i gu re 7) 

M a x . T ( o n ) @ 1 2 m A C o n t r o l , 100 m A L o a d , 100 V D C 150 H s 

M a x . T ( o f f ) @ 1 2 m A C o n t r o l , 100 m A L o a d , 100 V D C 5 0 H s 

M a x . O n - s t a t e R e s i s t a n c e 2 5 ° C (Pulsed) (fig. 2) 50 mA Load, 8mA Control 
A C (A C o n n e c t i o n ) 2 4 W 
D C (B C o n n e c t i o n ) 12 W 
D C (C C o n n e c t i o n ) 6 W 

M i n . O f f - s ta te R e s i s t a n c e 2 5 ° C @ 160 V D C P V R 2 3 0 0 , P V R 3 3 0 0 1 0 8 W 
@ 2 4 0 V D C P V R 3 3 0 1 1 0 1 0 W 

M a x . T h e r m a l O f f se t Vo l t age @ 5 . 0 m A Con t ro l 0.2 | v o l t s 

M i n . O f f -S ta te dv /d t 1 0 0 0 V / | j s 

O u t p u t C a p a c i t a n c e (see f i gu re 3) 12 p F @ 5 0 V D C 

GENERAL CHARACTERISTICS (PVR2300, PVR3300, PVR1301) U n i t s 

Die lec t r i c S t r e n g t h : I n p u t - O u t p u t 1 5 0 0 V R M S 

I n s u l a t i o n R e s i s t a n c e : I n p u t - O u t p u t @ 5 0 0 V D C 1 0 9 W 

M a x i m u m C a p a c i t a n c e : I n p u t - O u t p u t 1.0 p F 

M a x . L e a d S o l d e r i n g T e m p e r a t u r e ( 1 . 6 m m b e l o w s e a t i n g p l a n e fo r 10 sec ) 2 6 0 °C 

A m b i e n t T e m p e r a t u r e R a n g e : O p e r a t i n g -40 to + 8 5 °C 

S t o r a g e -40 to + 1 0 0 

°C 
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V D D D r a i n - t o - D r a i n V o l t a g e T u r n - O n C u r r e n t ( m A ) 

Figure 3.Typical Output Capacitance Figure 4. Min imum Control Current for Full 
Turn-On 
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1.0 2 . 0 5 0 1 0 2 0 5 0 1 0 0 2 0 0 

L o a d V o l t s (DC) 

Figure 5. Off-State Resistance 
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L E D F o r w a r d V o l t a g e D r o p (Vo l t s DC) 

Figure 6. Input Character ist ics (Current 
Control led) 

Figure 7.Typical Delay Times Figure 8. Delay Time Definit ions 
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Schematic Diagram 
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Case Out l ine 
(Dimensions in inches (millimeters)) 

M e c h a n i c a l Speci f icat ions: 
Package: 16-pin DIP 
Tolerances: .015 (.38) unless otherwise specified 
Case Mater ial : molded epoxy 
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