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		  cat.no.r50e-13 murata manufacturing co., ltd. trimmer potentiometers please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r50e13.pdf 04.6.11

 contents ! note ?please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc. ?this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. recycled paper 1 2 3 4 5 6 7 8 9 part numbering 2 selection guide of trimmer potentiometers 4 smd open type 2mm size pvz2 series 5 pvz2 series notice 7 smd open type 3mm size pvz3/pvs3/pva3 series   9 pvz3/pvs3/pva3 series notice 16 smd sealed type 2mm size pvf2 series 19 pvf2 series notice 21 smd sealed type 3mm size pvg3 series  23 pvg3 series notice 26 smd sealed type 4mm size pvm4 series 28 pvm4 series notice 31 smd sealed type multi-turns pvg5/pv01 series 33 pvg5/pv01 series notice 39 lead sealed type single-turn pvc6/pv32/pv34 series 41 pvc6/pv32/pv34 series notice 52 lead sealed type multi-turns pv12/pv37/pv23/pv22/pv36 series 54 pv12/pv37/pv23/pv22/pv36 series notice 71 angle sensing potentiometer smd dust-proof type 12mm size pvs1 series 73 pvs1 series notice 75 smd open type and smd sealed type pvm4a_c01 series specifications and test methods 77 smd sealed type/lead sealed type specifications and test methods 79 angle sensing potentiometer specifications and test methods 82 packaging 83 recommended adjustment tools/qualified standards 88 1 2 3 4 5 6 7 8 9 ?the rohs compliance means that we judge from eu directive 2002/95/ec the products do not contain lead, cadmium, mercury, hexa valent  chromium, pbb and pbde,  except exemptions stated in eu directive 2002/95/ec annex and impurities existing in natural world. ?this statement does not insure the complaince of any of the listed parts with any laws or legal imperatives developed by any  eu members  individually with regards to the rohs directive. please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r50e13.pdf 04.6.11

 ! note  please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc.  this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. 2 o   part numbering standard type (resistance change  characteristics : linear)  standard type (resistance change  characteristics : log curve)  standard type (resistance change  characteristics : log curve)  standard type (resistance change  characteristics : log-log curve) standard type (resistance change  characteristics : log-log curve) q product id trimmer potentiometers pv trimmer potentiometers product id (part number) w series e adjustment direction /lead type code series code adjustment direction/ lead type z2 smd open 2mm size a k top rear z3 s3 g3 a3 f2 m4 01 c6 g5 smd open 3mm size smd open 3mm size smd sealed 4mm size smd sealed 6mm square 12-turns 32 lead sealed 6mm round single-turn 34 lead sealed 9mm square single-turn 12 lead sealed 7mm round 4-turns lead sealed 6mm square single-turn smd sealed 5mm square 11-turns smd sealed 3mm size smd sealed type 2mm size smd open 3mm size stopper low-profile a a a a a a h p w x a d e g h m q h p r n t s f p h x w h p t s g k a top top top top top side side top side top, triangle top, triangle side, triangle side, triangle side, triangle top, inline side, inline top, triangle top, triangle top, inline side, triangle side, triangle side, triangle top, triangle top, triangle side, triangle side, triangle side, inline top, triangle top, triangle side, triangle side, triangle top, j-hook top, gull-wing rear top k rear r rear 23 36 37 lead sealed 19mm rectangular 15-turns lead sealed 10mm square 25-turns lead sealed 6mm square 12-turns p y w y p x z w y p x z side, triangle side, triangle top, inline top, triangle side, triangle side, inline side, triangle top, triangle top, inline side, triangle side, triangle side, inline t individual specification  a01 c01 a04 c01 e01 d01 c31 c04 a11 a41 a81 a51 a91 code series individual specification code standard type standard type ultra-thin type high-heat resistance type (for top adjustment) high-heat resistance type (for rear adjustment) high-liability type radial taping radial taping 
 pvz2 pvz3 pvz3 pvm4 pv36/pv37 pvc6 pvf2 pvf2 pvf2 pvf2 pvf2 r total resistance expressed by three figures. the unit is ohm. the first and second  figures are significant digits, and the third figure expresses the  number of zeros which follow the two figures. 100 102 104 ex.) 10ohm 1000ohm 100000ohm (=100kohm) code total resistance y packaging ammo pack bulk magazine reel code packaging y side, triangle s side, inline l side lead sealed 31mm rectangular 22-turns 22 a00 b00 m00* r00 *  m12 for pv36p type and m15 for pv36w/y/x/z type. y r00 e a t a01 r 103 pv q w z3 pvz2/pvz3/pvs3/ pva3/pv32/pv12 pvg3/pvm4/pvg5/pv01/ pvc6/pv34/pv22/pv23/ pv36/pv37 please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r50e13.pdf 04.6.11

 ! note  please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc.  this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. 3 q product id angle sensing potentiometers (part number) w series e terminal shape t individual specification code r total resistance expressed by three figures. the unit is ohm. the first and second  figures are significant digits, and the third figure expresses the  number of zeros which follow the two figures. ex.) y packaging y r00 e a t a01 r 103 pv q w s1 product id pv trimmer potentiometers (rotary position sensor) code series s1 dust-proof type 12mm size code terminal shape a smd type l lead type code total resistance 103 10000 ohm (=10k ohm) code individual specification code a01 smd type standard a03 lead type standard code packaging b00 bulk r00 reel t00 tray q product id *  pvs1 series will be changed to new part number since oct. 1, 2004. details is as follows.  (part number) w series e terminal shape t rotor hole shape/rotor hole size r total resistance expressed by three figures. the unit is ohm. the first and second  figures are significant digits, and the third figure expresses the  number of zeros which follow the two figures. ex.) u packaging u r00 e a y a01 r 103 sv q ae t w 01 product id sv rotary position sensor code series 01 carbon rotary position sensor code terminal shape a smd type l lead type code total resistance 103 10000 ohm (=10k ohm) code rotor hole shape/rotor hole size ad d hole/3.5mm dia. ae d hole/4.0mm dia. ce t hole/4.0mm dia. y individual specification code code individual specification code a01 smd type standard a03 lead type standard code packaging b00 bulk r00 reel t00 tray please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r50e13.pdf 04.6.11

 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . 4 pva3 pvm4 pvg5 pv12h/p pv37w/y pv12t/s pv37p/x/z pv23p/y pv36w/y pv36p/x/z for automatic adjustment with rotational stop pvs3 low height  (0.85mm max.) pvz2a_a04 (1.0mm max.) pvz2a_a01 rear adjustment pvz2k with rotational stop pvf2 for automatic adjustment with rotational stop pvg3a with rotational stop pvg3g rear adjustment with rotational stop pvg3k with rotational stop pvc6a/d/m with rotational stop pvc6e/g/h/q for automatic adjustment pvz3a rear adjustment pvz3k rear adjustment low profile (1.5mm max.) pvz3r 3 m m   s i z e   s i n g l e   t u r n 2 m m   s i z e   s i n g l e   t u r n 2 m m   s i z e   s i n g l e   t u r n 3 m m   s i z e   s i n g l e   t u r n 3 m m   s i z e   s i n g l e   t u r n 4 m m   s i z e   s i n g l e   t u r n 5 m m   s i z e   1 1   t u r n s 6 m m   s i z e   s i n g l e   t u r n 7 m m   s i z e   4   t u r n s 6 m m   s i z e   1 2   t u r n s 6 m m   s i z e   s i n g l e   t u r n 7 m m   s i z e   4   t u r n s 6 m m   s i z e   1 2   t u r n s 1 9 m m   s i z e   1 5   t u r n s 1 0 m m   s i z e   2 5   t u r n s 1 0 m m   s i z e   2 5   t u r n s start mounting method construction adjustment surface mount pcb insertion sealed construction top side resistive element resistive element cermet resistive element sealed open carbon cermet carbon cermet s e l e c t i o n   g u i d e   o f   t r i m m e r   p o t e n t i o m e t e r s please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r50e13.pdf 04.6.11

 5 1 ! note  please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc.  this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. trimmer potentiometers smd open type 2mm size pvz2 series n  features 1. ultra-small and thin external dimensions of      2.1(w)x2.7(l)x0.85 max. (t)mm.     (pvz2a_a04 series) 2. au plated termination achieves a high density      p.c.b. mounting. 3. cross-shaped driver slot allows for in-process      automatic adjustment and it provides superior      adjustability. 4. two-piece parts construction achieves low cost and      excellent quality. 5. special resin substrate allows high peak temperature     for reflow soldering. n  applications 1. pick-up module               2. lcd 3. cellular-phone                4. phs 5. pager                              6. dvc 7. digital camera                 8. portable audio, etc. 2.1 * 2 0.5 0.4 0.45  0.1 0.8 2.4 dia. 1.3 2.2 2.7  0.3 #2 0.7 #1 #3 * 1 * 1 driver plate rotation area : please do not place any components more than 0.7mm in height within this area. * 2 pvz2a_a01 : 0.9  0.1 pvz2a_a04 : 0.8  0.05 0.55 0.55 0.5 0.5 4 1 soldering part in mm    ( tolerance :   0.2 ) #2 #1 #3 clockwise pvz2a 2.1 0.9 +0.1 - 0.2 0.8 #2 #3 0.65 1.3 2.2 5.4 (1.0) (1.0) 0.45  0.1 #1 0.65 0.6 2.4 dia. * 1 * 1. driver plate rotation area : please do not place any components more than 0.7mm in height within this area. soldering part in mm    ( tolerance :   0.2 ) #2 #1 #3 clockwise pvz2k part number power rating soldering method number of turns (effective rotation angle) total resistance value tcr pvz2 p 501a01 0.1w(50  c) reflow/soldering iron 1(240  10  ) 500ohm   30%  500ppm/  c pvz2 p 102a01 0.1w(50  c) reflow/soldering iron 1(240  10  ) 1k ohm   30%  500ppm/  c pvz2 p 202a01 0.1w(50  c) reflow/soldering iron 1(240  10  ) 2k ohm   30%  500ppm/  c pvz2 p 302a01 0.1w(50  c) reflow/soldering iron 1(240  10  ) 3k ohm   30%  500ppm/  c pvz2 p 502a01 0.1w(50  c) reflow/soldering iron 1(240  10  ) 5k ohm   30%  500ppm/  c pvz2 p 103a01 0.1w(50  c) reflow/soldering iron 1(240  10  ) 10k ohm   30%  500ppm/  c pvz2 p 203a01 0.1w(50  c) reflow/soldering iron 1(240  10  ) 20k ohm   30%  500ppm/  c pvz2 p 303a01 0.1w(50  c) reflow/soldering iron 1(240  10  ) 30k ohm   30%  500ppm/  c pvz2 p 503a01 0.1w(50  c) reflow/soldering iron 1(240  10  ) 50k ohm   30%  500ppm/  c pvz2 p 104a01 0.1w(50  c) reflow/soldering iron 1(240  10  ) 100k ohm   30%  500ppm/  c pvz2 p 204a01 0.1w(50  c) reflow/soldering iron 1(240  10  ) 200k ohm   30%  500ppm/  c pvz2 p 304a01 0.1w(50  c) reflow/soldering iron 1(240  10  ) 300k ohm   30%  500ppm/  c pvz2 p 504a01 0.1w(50  c) reflow/soldering iron 1(240  10  ) 500k ohm   30%  500ppm/  c pvz2 p 105a01 0.1w(50  c) reflow/soldering iron 1(240  10  ) 1m ohm   30%  500ppm/  c pvz2 p 501a04 0.1w(50  c) reflow/soldering iron 1(240  10  ) 500ohm   30%  500ppm/  c pvz2 p 102a04 0.1w(50  c) reflow/soldering iron 1(240  10  ) 1k ohm   30%  500ppm/  c pvz2 p 202a04 0.1w(50  c) reflow/soldering iron 1(240  10  ) 2k ohm   30%  500ppm/  c pvz2 p 302a04 0.1w(50  c) reflow/soldering iron 1(240  10  ) 3k ohm   30%  500ppm/  c pvz2 p 502a04 0.1w(50  c) reflow/soldering iron 1(240  10  ) 5k ohm   30%  500ppm/  c pvz2 p 103a04 0.1w(50  c) reflow/soldering iron 1(240  10  ) 10k ohm   30%  500ppm/  c pvz2 p 203a04 0.1w(50  c) reflow/soldering iron 1(240  10  ) 20k ohm   30%  500ppm/  c pvz2 p 303a04 0.1w(50  c) reflow/soldering iron 1(240  10  ) 30k ohm   30%  500ppm/  c pvz2 p 503a04 0.1w(50  c) reflow/soldering iron 1(240  10  ) 50k ohm   30%  500ppm/  c pvz2 p 104a04 0.1w(50  c) reflow/soldering iron 1(240  10  ) 100k ohm   30%  500ppm/  c pvz2 p 204a04 0.1w(50  c) reflow/soldering iron 1(240  10  ) 200k ohm   30%  500ppm/  c continued on the following page. please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r50e13.pdf 04.6.11

 6 1 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . p a r t   n u m b e r p o w e r   r a t i n g s o l d e r i n g   m e t h o d n u m b e r   o f   t u r n s ( e f f e c t i v e   r o t a t i o n   a n g l e ) t o t a l   r e s i s t a n c e   v a l u e t c r c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . p v z 2 p 3 0 4 a 0 4 0 . 1 w ( 5 0  c ) r e f l o w / s o l d e r i n g   i r o n 1 ( 2 4 0   1 0  ) 3 0 0 k   o h m    3 0 %  5 0 0 p p m /  c p v z 2 p 5 0 4 a 0 4 0 . 1 w ( 5 0  c ) r e f l o w / s o l d e r i n g   i r o n 1 ( 2 4 0   1 0  ) 5 0 0 k   o h m    3 0 %  5 0 0 p p m /  c p v z 2 p 1 0 5 a 0 4 0 . 1 w ( 5 0  c ) r e f l o w / s o l d e r i n g   i r o n 1 ( 2 4 0   1 0  ) 1 m   o h m    3 0 %  5 0 0 p p m /  c t h e   b l a n k   c o l u m n   i s   f i l l e d   w i t h   t h e   c o d e   o f   a d j u s t m e n t   d i r e c t i o n   a   ( t o p )   o r   k   ( r e a r ) . n   c o n s t r u c t i o n p v z 2 a n   s t a n d a r d   l a n d   p a t t e r n p v z 2 a 0 . 9 0 . 6 0 . 6 0 . 7 1 . 5 5 1 . 5 5 0 . 8 5 0 . 8 5 i n   m m     ( t o l e r a n c e   :    0 . 1 ) n   c o n s t r u c t i o n p v z 2 k d r i v e r   p l a t e w i p e r r e s i s t i v e   e l e m e n t r e s i n   s u b s t r a t e # 2 - t e r m i n a l # 3 - t e r m i n a l # 1 - t e r m i n a l n   s t a n d a r d   l a n d   p a t t e r n p v z 2 k 0 . 9 3 . 4   d i a . 0 . 7 0 . 6 0 . 7 2 . 9 2 . 9 0 . 7 0 . 7 i n   m m     ( t o l e r a n c e   :    0 . 1 ) n   c h a r a c t e r i s t i c s r e s .   c h a n g e   :   + 1 0 ,   - 2 % r e s .   c h a n g e   :   r < 5 0 k o h m    + 2 ,   - 1 0 %                                                   5 0 k o h m < r    + 2 ,   - 1 5 %   r e s .   c h a n g e   :    1 0 % r e s .   c h a n g e   :   r < 5 0 k o h m    + 2 ,   - 1 0 %                                                   5 0 k o h m < r    + 2 ,   - 1 5 %   r e s .   c h a n g e   :    5 %  5 0 0 p p m / ? c r e s .   c h a n g e   :    1 0 %   ( 1 0   c y c l e s ) h u m i d i t y   e x p o s u r e h i g h   t e m p e r a t u r e e x p o s u r e h u m i d i t y   l o a d   l i f e l o a d   l i f e t e m p e r a t u r e   c y c l e t e m p e r a t u r e   c o e f f i c i e n t   o f   r e s i s t a n c e r o t a t i o n a l   l i f e = = please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r50e13.pdf 04.6.11
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 p v z 3 / p v s 3 / p v a 3   s e r i e s   n o t i c e 1 6 2 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . n   n o t i c e   ( o p e r a t i n g   a n d   s t o r a g e   c o n d i t i o n s ) 1 .   s t o r e   i n   t e m p e r a t u r e s   o f   - 1 0   t o   + 4 0   d e g .   c   a n d           r e l a t i v e   h u m i d i t y   o f   3 0 - 8 5 % r h . 2 .   d o   n o t   s t o r e   i n   o r   n e a r   c o r r o s i v e   g a s e s . 3 .   u s e   w i t h i n   s i x   m o n t h s   a f t e r   d e l i v e r y .   4 .   o p e n   t h e   p a c k a g e   j u s t   b e f o r e   u s i n g . 5 .   d o   n o t   s t o r e   u n d e r   d i r e c t   s u n l i g h t . 6 .   i f   y o u   u s e   t h e   t r i m m e r   p o t e n t i o m e t e r   i n   a n           e n v i r o n m e n t   o t h e r   t h a n   l i s t e d   b e l o w ,   p l e a s e           c o n s u l t   w i t h   a   m u r a t a   f a c t o r y   r e p r e s e n t a t i v e   p r i o r           t o   u s i n g .         t h e   t r i m m e r   p o t e n t i o m e t e r   s h o u l d   n o t   b e   u s e d   u n d e r           t h e   f o l l o w i n g   e n v i r o n m e n t a l   c o n d i t i o n s :     ( 1 )   c o r r o s i v e   g a s e o u s   a t m o s p h e r e               ( e x .   c h l o r i n e   g a s ,   h y d r o g e n   s u l f i d e   g a s ,   a m m o n i a               g a s ,   s u l f u r i c   a c i d   g a s ,   n i t r i c   o x i d e   g a s ,   e t c . )     ( 2 )   i n   l i q u i d               ( e x .   o i l ,   m e d i c a l   l i q u i d ,   o r g a n i c   s o l v e n t ,   e t c . )     ( 3 )   d u s t y   /   d i r t y   a t m o s p h e r e       ( 4 )   d i r e c t   s u n l i g h t     ( 5 )   s t a t i c   v o l t a g e   n o r   e l e c t r i c / m a g n e t i c   f i e l d s     ( 6 )   d i r e c t   s e a   b r e e z e     ( 7 )   o t h e r   v a r i a t i o n s   o f   t h e   a b o v e n   n o t i c e   ( r a t i n g ) 1 .   w h e n   u s i n g   w i t h   p a r t i a l   l o a d   ( r h e o s t a t ) ,   m i n i m i z e         t h e   p o w e r   d e p e n d i n g   o n   t h e   r e s i s t a n c e   v a l u e . 2 .   t h e   m a x i m u m   i n p u t   v o l t a g e   t o   a   t r i m m e r         p o t e n t i o m e t e r   s h o u l d   n o t   e x c e e d   ( p . r ) ^ 1 / 2   o r   t h e         m a x i m u m   o p e r a t i n g   v o l t a g e ,   w h i c h e v e r   i s   s m a l l e r . 3 .   t h e   m a x i m u m   i n p u t   c u r r e n t   t o   a   t r i m m e r         p o t e n t i o m e t e r   s h o u l d   n o t   e x c e e d   ( p / r ) ^ 1 / 2   o r   t h e         a l l o w a b l e   w i p e r   c u r r e n t ,   w h i c h e v e r   i s   s m a l l e r . 4 .   i f   t h e   t r i m m e r   p o t e n t i o m e t e r   i s   u s e d   i n   d c   a n d   h i g h       h u m i d i t y   c o n d i t i o n s ,   p l e a s e   c o n n e c t   w i p e r   ( # 2 )   f o r       p l u s   a n d   r e s i s t i v e   e l e m e n t   ( # 1   o r   # 3 )   f o r   m i n u s .         ( p v z 3   s e r i e s   o n l y ) n   n o t i c e   ( s o l d e r i n g   a n d   m o u n t i n g ) 1 .   s o l d e r i n g     ( 1 )   s t a n d a r d   s o l d e r i n g   c o n d i t i o n             ( a )   r e f l o w   s o l d e r i n g   :                           r e f e r   t o   t h e   s t a n d a r d   t e m p e r a t u r e   p r o f i l e .             ( b )   s o l d e r i n g   i r o n :               * p v z 3 a _ a 0 1   s e r i e s                     > t e m p e r a t u r e   o f   t i p     2 6 0   d e g .   c   m a x .                     > s o l d e r i n g   t i m e                 3   s e c .   m a x .                     > d i a m e t e r                               2 m m   m a x .                     > w a t t a g e   o f   i r o n               3 0 w   m a x .               * p v z 3 a _ c 0 1 ,   p v z 3 k _ e 0 1 ,   p v z 3 r _ e 0 1   s e r i e s               * p v s 3 ,   p v a 3   s e r i e s                     > t e m p e r a t u r e   o f   t i p     3 6 0   d e g .   c   m a x .                     > s o l d e r i n g   t i m e                 3   s e c .   m a x .                     > d i a m e t e r                               2 m m   m a x .                     > w a t t a g e   o f   i r o n               3 0 w   m a x .               b e f o r e   u s i n g   o t h e r   s o l d e r i n g   c o n d i t i o n s   t h a n               t h o s e   l i s t e d   a b o v e ,   p l e a s e   c o n s u l t   w i t h   m u r a t a               f a c t o r y   r e p r e s e n t a t i v e   p r i o r   t o   u s i n g .     i f   t h e               s o l d e r i n g   c o n d i t i o n s   a r e   n o t   s u i t a b l e ,   e . g . ,               e x c e s s i v e   t i m e   a n d / o r   e x c e s s i v e   t e m p e r a t u r e ,               t h e   t r i m m e r   p o t e n t i o m e t e r   m a y   d e v i a t e   f r o m   t h e               s p e c i f i e d   c h a r a c t e r i s t i c s .           ( 2 )   f l o w   s o l d e r i n g   i s   a v a i l a b l e   f o r   p v a 3   s e r i e s .                 f o r   p v z 3   a n d   p v s 3 ,   d o   n o t   u s e   f l o w                 s o l d e r i n g   m e t h o d   ( d i p p i n g ) .                 i f   y o u   u s e   t h e   f l o w   s o l d e r i n g   m e t h o d ,   t h e               t r i m m e r   p o t e n t i o m e t e r   m a y   n o t   f u n c t i o n .     ( 3 )   t h e   s o l d e r i n g   i r o n   s h o u l d   n o t   c o m e   i n   c o n t a c t                 w i t h   t h e   c a s e   o f   t h e   t r i m m e r   p o t e n t i o m e t e r .   i f                 s u c h   c o n t a c t   d o e s   o c c u r ,   t h e   t r i m m e r                 p o t e n t i o m e t e r   m a y   b e   d a m a g e d .               ( 4 )   a p p l y   t h e   a p p r o p r i a t e   a m o u n t   o f   s o l d e r   p a s t e .                 t h e   t h i c k n e s s   o f   s o l d e r   p a s t e   s h o u l d   b e   p r i n t e d               f r o m   1 5 0   m i c r o   m   t o   2 0 0   m i c r o   m   ( p v z 3   s e r i e s                 s h o u l d   b e   p r i n t e d   f r o m   1 0 0   m i c r o   m   t o   1 5 0   m i c r o   m )                 a n d   t h e   d i m e n s i o n   o f   l a n d   p a t t e r n   u s e d   s h o u l d   b e                 m u r a t a ' s   s t a n d a r d   l a n d   p a t t e r n   a t   r e f l o w                 s o l d e r i n g .   i n s u f f i c i e n t   a m o u n t s   o f   s o l d e r   c a n                 l e a d   t o   i n s u f f i c i e n t   s o l d e r i n g   s t r e n g t h   o n   p c b .                 e x c e s s i v e   a m o u n t s   o f   s o l d e r   m a y   c a u s e   b r i d g i n g                 b e t w e e n   t h e   t e r m i n a l s . 2 .   m o u n t i n g     ( 1 )   u s e   o u r   s t a n d a r d   l a n d   d i m e n s i o n .   e x c e s s i v e   l a n d                 a r e a   c a u s e s   d i s p l a c e m e n t   d u e   t o   t h e   e f f e c t   o f   t h e                 s u r f a c e   t e n s i o n   o f   t h e   s o l d e r .   i n s u f f i c i e n t                 l a n d   a r e a   l e a d s   t o   i n s u f f i c i e n t   s o l d e r i n g                 s t r e n g t h   o f   t h e   c h i p .     ( 2 )   d o   n o t   a p p l y   e x c e s s i v e   f o r c e   ( p r e f e r a b l y   4 . 9 n                 ( r e f . ;   5 0 0 g f )   m a x . ) ,   w h e n   t h e   t r i m m e r                 p o t e n t i o m e t e r   i s   m o u n t e d   t o   t h e   p c b .     ( 3 )   d o   n o t   w a r p   a n d / o r   b e n d   p c   b o a r d   t o   p r e v e n t   c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r50e13.pdf 04.6.11
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 p v f 2   s e r i e s   n o t i c e 2 1 3 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . n   n o t i c e   ( o p e r a t i n g   a n d   s t o r a g e   c o n d i t i o n s ) 1 .   s t o r e   i n   t e m p e r a t u r e s   o f   - 1 0   t o   + 4 0   d e g .   c   a n d           r e l a t i v e   h u m i d i t y   o f   3 0 - 8 5 % r h . 2 .   d o   n o t   s t o r e   i n   o r   n e a r   c o r r o s i v e   g a s e s . 3 .   u s e   w i t h i n   s i x   m o n t h s   a f t e r   d e l i v e r y .   4 .   o p e n   t h e   p a c k a g e   j u s t   b e f o r e   u s i n g . 5 .   d o   n o t   s t o r e   u n d e r   d i r e c t   s u n l i g h t . 6 .   i f   y o u   u s e   t h e   t r i m m e r   p o t e n t i o m e t e r   i n   a n           e n v i r o n m e n t   o t h e r   t h a n   l i s t e d   b e l o w ,   p l e a s e           c o n s u l t   w i t h   a   m u r a t a   f a c t o r y   r e p r e s e n t a t i v e   p r i o r           t o   u s i n g .         t h e   t r i m m e r   p o t e n t i o m e t e r   s h o u l d   n o t   b e   u s e d   u n d e r           t h e   f o l l o w i n g   e n v i r o n m e n t a l   c o n d i t i o n s :     ( 1 )   c o r r o s i v e   g a s e o u s   a t m o s p h e r e               ( e x .   c h l o r i n e   g a s ,   h y d r o g e n   s u l f i d e   g a s ,   a m m o n i a               g a s ,   s u l f u r i c   a c i d   g a s ,   n i t r i c   o x i d e   g a s ,   e t c . )     ( 2 )   i n   l i q u i d               ( e x .   o i l ,   m e d i c a l   l i q u i d ,   o r g a n i c   s o l v e n t ,   e t c . )     ( 3 )   d u s t y   /   d i r t y   a t m o s p h e r e       ( 4 )   d i r e c t   s u n l i g h t     ( 5 )   s t a t i c   v o l t a g e   n o r   e l e c t r i c / m a g n e t i c   f i e l d s     ( 6 )   d i r e c t   s e a   b r e e z e     ( 7 )   o t h e r   v a r i a t i o n s   o f   t h e   a b o v e n   n o t i c e   ( r a t i n g ) 1 .   w h e n   u s i n g   w i t h   p a r t i a l   l o a d   ( r h e o s t a t ) ,   m i n i m i z e         t h e   p o w e r   d e p e n d i n g   o n   t h e   r e s i s t a n c e   v a l u e . 2 .   t h e   m a x i m u m   i n p u t   v o l t a g e   t o   a   t r i m m e r         p o t e n t i o m e t e r   s h o u l d   n o t   e x c e e d   ( p . r ) ^ 1 / 2   o r   t h e         m a x i m u m   o p e r a t i n g   v o l t a g e ,   w h i c h e v e r   i s   s m a l l e r . 3 .   t h e   m a x i m u m   i n p u t   c u r r e n t   t o   a   t r i m m e r         p o t e n t i o m e t e r   s h o u l d   n o t   e x c e e d   ( p / r ) ^ 1 / 2   o r   t h e         a l l o w a b l e   w i p e r   c u r r e n t ,   w h i c h e v e r   i s   s m a l l e r . 4 .   i f   t h e   t r i m m e r   p o t e n t i o m e t e r   i s   u s e d   i n   d c   a n d   h i g h       h u m i d i t y   c o n d i t i o n s ,   p l e a s e   c o n n e c t   w i p e r   ( # 2 )   f o r       p l u s   a n d   r e s i s t i v e   e l e m e n t   ( # 1   o r   # 3 )   f o r   m i n u s . n   n o t i c e   ( s o l d e r i n g   a n d   m o u n t i n g ) 1 .   s o l d e r i n g     ( 1 )   s t a n d a r d   s o l d e r   i r o n   c o n d i t i o n             ( a )   r e f l o w   s o l d e r i n g :                       r e f e r   t o   t h e   s t a n d a r d   t e m p e r a t u r e   p r o f i l e .             ( b )   s o d e r i n g   i r o n :                   > t e m p e r a t u r e   o f   t i p     2 6 0   d e g .   c   m a x .                   > s o l d e r i n g   t i m e                 3   s e c .   m a x .                   > d i a m e t e r                                 1 m m   d i a .   m a x .                   > w a t t a g e   o f   i r o n               3 0 w   m a x .               b e f o r e   u s i n g   o t h e r   s o l d e r i n g   c o n d i t i o n s   t h a n                 t h o s e   l i s t e d   a b o v e ,   p l e a s e   c o n s u l t   w i t h   a   m u r a t a                 f a c t o r y   r e p r e s e n t a t i v e   p r i o r   t o   u s i n g .   i f   t h e                 s o l d e r i n g   c o n d i t i o n s   a r e   n o t   s u i t a b l e ,   e . g . ,                 e x c e s s i v e   t i m e   a n d / o r   e x c e s s i v e   t e m p e r a t u r e ,                 t h e   t r i m m e r   p o t e n t i o m e t e r   m a y   d e v i a t e   f r o m   t h e                 s p e c i f i e d   c h a r a c t e r i s t i c s .     ( 2 )   u s e   o u r   s t a n d a r d   l a n d   d i m e n s i o n .   e x c e s s i v e   l a n d               a r e a   c a u s e s   d i s p l a c e m e n t   d u e   t o   t h e   e f f e c t   o f                 t h e   s u r f a c e   t e n s i o n   o f   t h e   s o l d e r .   i n s u f f i c i e n t                 l a n d   a r e a   l e a d s   t o   i n s u f f i c i e n t   s o l d e r i n g                 s t r e n g t h   o f   t h e   c h i p .     ( 3 )   t h e   s o l d e r i n g   i r o n   s h o u l d   n o t   c o m e   i n   c o n t a c t                 w i t h   t h e   c a s e   o f   t h e   t r i m m e r   p o t e n t i o m e t e r .   i f                 s u c h   c o n t a c t   d o e s   o c c u r ,   t h e   t r i m m e r                 p o t e n t i o m e t e r   m a y   b e   d a m a g e d .     ( 4 )   c a n n o t   b e   s o l d e r e d   u s i n g   t h e   f l o w   s o l d e r i n g                 m e t h o d .   i f   y o u   u s e   t h e   f l o w   s o l d e r i n g   m e t h o d ,                 t h e   t r i m m e r   p o t e n t i o m e t e r   m a y   n o t   f u n c t i o n . 2 .   m o u n t i n g     ( 1 )   u s e   o u r   s t a n d a r d   l a n d   d i m e n s i o n .   e x c e s s i v e   l a n d                 a r e a   c a u s e s   d i s p l a c e m e n t   d u e   t o   t h e   e f f e c t   o f                 t h e   s u r f a c e   t e n s i o n   o f   t h e   s o l d e r .   i n s u f f i c i e n t                 l a n d   a r e a   l e a d s   t o   i n s u f f i c i e n t   s o l d e r i n g                 s t r e n g t h   o f   t h e   c h i p .     ( 2 )   d o   n o t   a p p l y   e x c e s s i v e   f o r c e   ( p r e f e r a b l y   4 . 9 n                 ( r e f . ;   5 0 0 g f )   m a x . ) ,   w h e n   t h e   t r i m m e r                 p o t e n t i o m e t e r   i s   m o u n t e d   t o   t h e   p c b .     ( 3 )   d o   n o t   w a r p   a n d / o r   b e n d   p c   b o a r d   t o   p r e v e n t                 t r i m m e r   p o t e n t i o m e t e r   f r o m   b r e a k a g e . 3 .   c l e a n i n g     ( 1 )   i s o p r o p y l - a l c o h o l   a n d   e t h y l - a l c o h o l   a r e                 a p p l i c a b l e   s o l v e n t s   f o r   c l e a n i n g .   i f   y o u   u s e   a n y               o t h e r   t y p e s   o f   s o l v e n t s ,   p l e a s e   c o n s u l t   w i t h   a               m u r a t a   f a c t o r y   r e p r e s e n t a t i v e   p r i o r   t o   u s i n g .       ( 2 )   t h e   t o t a l   c l e a n i n g   t i m e   b y   c o l d   d i p p i n g ,   v a p o r                 a n d   u l t r a s o n i c   w a s h i n g   ( c o n d i t i o n s   a s   b e l o w )                 m e t h o d   s h o u l d   b e   l e s s   t h a n   3   m i n u t e s .     ( 3 )   f o r   u l t r a - s o n i c   c l e a n i n g ,   t h e   a v a i l a b l e                 c o n d i t i o n   i s   a s   f o l l o w s .                   > p o w e r :   6 0 0 w   ( 6 7   l i t e r )   m a x .                   > f r e q u e n c y :   2 8 k h z                   > t e m p e r a t u r e :   a m b i e n t   t e m p e r a t u r e               d u e   t o   t h e   u l t r a - s o n i c   c l e a n i n g   e q u i p m e n t ' s                 p e c u l i a r   s e l f - r e s o n a n c e   p o i n t   a n d   t h a t   t h e   c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r50e13.pdf 04.6.11

 p v f 2   s e r i e s   n o t i c e 2 2 3 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e .               c l e a n i n g   c o m p a t i b i l i t y   u s u a l l y   d e p e n d s   o n   t h e                 j i g   c o n s t r u c t i o n   a n d / o r   t h e   c l e a n i n g   c o n d i t i o n                 s u c h   a s   t h e   d e p t h   o f   i m m e r s i o n ,   p l e a s e   c h e c k                 t h e   c l e a n i n g   e q u i p m e n t   t o   d e t e r m i n e   t h e   s u i t a b l e               c o n d i t i o n s .               i f   t h e   t r i m m e r   p o t e n t i o m e t e r   i s   c l e a n e d   b y                 o t h e r   c o n d i t i o n s ,   t h e   t r i m m e r   p o t e n t i o m e t e r   m a y                 b e   d a m a g e d . n   r e f l o w   s o l d e r i n g   s t a n d a r d   p r o f i l e 2 3 0 2 0 0 1 0 0 0 6 0 - 1 2 0   s e c . 3 0   s e c .   m a x . ( m e l t i n g   z o n e ) t i m e t e m p e r a t u r e   (  c ) f o r   r e f l o w   s o l d e r i n g p r e - h e a t i n g   ( i n   t h e   a i r ) s o l d e r i n g g r a d u a l   c o o l i n g ( i n   t h e   a i r ) n   n o t i c e   ( h a n d l i n g ) 1 .   u s e   s u i t a b l e   s c r e w d r i v e r s   t h a t   f i t   c o m f o r t a b l y   i n           d r i v e r   s l o t . 2 .   d o n ' t   a p p l y   m o r e   t h a n   4 . 9 n   ( r e f . ;   5 0 0 g f )   o f   t w i s t           a n d   s t r e s s   a f t e r   m o u n t i n g   o n t o   p c b   t o   p r e v e n t           c o n t a c t   i n t e r m i t t e n c e .   i f   e x c e s s i v e   f o r c e   i s           a p p l i e d ,   t h e   t r i m m e r   p o t e n t i o m e t e r   m a y   n o t           f u n c t i o n . 3 .   t h e   r o t a t i o n a l   t o r q u e   a t   t h e   p o s i t i o n   o f   t h e           a d j u s t m e n t   r a n g e   s h o u l d   n o t   e x c e e d   t h e   s t o p           s t r e n g t h . 4 .   w h e n   u s i n g   a   l o c k   p a i n t   t o   f i x   s l o t   p o s i t i o n ,           p l e a s e   u s e   a d h e s i v e   r e s i n   w i t h o u t   c h l o r i n e   o r           s u l f u r   ( t h r e e - b o n d   " 1 4 0 1   s e r i e s " ) . n   n o t i c e   ( o t h e r ) 1 .   p l e a s e   m a k e   s u r e   t h a t   y o u r   p r o d u c t   h a s   b e e n           e v a l u a t e d   a n d   c o n f i r m e d   a g a i n s t   y o u r           s p e c i f i c a t i o n s   w h e n   o u r   p r o d u c t   i s   m o u n t e d   t o   y o u r           p r o d u c t . 2 .   m u r a t a   c a n n o t   g u a r a n t e e   t r i m m e r   p o t e n t i o m e t e r           i n t e g r i t y   w h e n   u s e d   u n d e r   c o n d i t i o n s   o t h e r   t h a n           t h o s e   s p e c i f i e d   i n   t h i s   d o c u m e n t . please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r50e13.pdf 04.6.11
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 2 5 4 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . n   s t a n d a r d   l a n d   p a t t e r n p v g 3 k 1 . 2 1 . 2 1 . 1 1 . 5 3 . 2   d i a . 1 . 0 1 . 0 3 . 1 3 . 1 i n   m m     ( t o l e r a n c e   :    0 . 1 ) n   c h a r a c t e r i s t i c s ? t r  2 % ? v . s . s  1 % ? t r  2 % ? v . s . s  1 % i r 1 0 m o h m   m i n . ? t r  1 % ? v . s . s  1 % ? t r  1 % ? v . s . s  1 % d t r  3 %   o r   3 o h m   m a x . ,   w h i c h e v e r   i s   g r e a t e r ? v . s . s  1 % ? t r  2 % ? v . s . s  2 % ? t r  3 % ? v . s . s  2 % ? t r r v 1 0 0 o h m   . . .    3 %   o r   2 o h m   m a x . ,   w h i c h e v e r   i s   g r e a t e r r g 1 0 0 k o h m   . . .   + 0 / - 1 0 % ? t r :   t o t a l   r e s i s t a n c e   c h a n g e ? v . s . s :   v o l t a g e   s e t t i n g   s t a b i l i t y i r :   i n s u l a t i o n   r e s i s t a n c e r r :   s t a n d a r d   t o t a l   r e s i s t a n c e t e m p e r a t u r e   c y c l e h u m i d i t y v i b r a t i o n   ( 2 0 g ) s h o c k   ( 1 0 0 g ) t e m p e r a t u r e   l o a d   l i f e l o w   t e m p e r a t u r e   e x p o s u r e h i g h   t e m p e r a t u r e   e x p o s u r e r o t a t i o n a l   l i f e   ( 5 0 c y c l e s ) please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r50e13.pdf 04.6.11

 p v g 3   s e r i e s   n o t i c e 2 6 4 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . n   n o t i c e   ( o p e r a t i n g   a n d   s t o r a g e   c o n d i t i o n s ) 1 .   s t o r e   i n   t e m p e r a t u r e s   o f   - 1 0   t o   + 4 0   d e g .   c   a n d           r e l a t i v e   h u m i d i t y   o f   3 0 - 8 5 % r h . 2 .   d o   n o t   s t o r e   i n   o r   n e a r   c o r r o s i v e   g a s e s . 3 .   u s e   w i t h i n   s i x   m o n t h s   a f t e r   d e l i v e r y .   4 .   o p e n   t h e   p a c k a g e   j u s t   b e f o r e   u s i n g . 5 .   d o   n o t   s t o r e   u n d e r   d i r e c t   s u n l i g h t . 6 .   i f   y o u   u s e   t h e   t r i m m e r   p o t e n t i o m e t e r   i n   a n           e n v i r o n m e n t   o t h e r   t h a n   l i s t e d   b e l o w ,   p l e a s e           c o n s u l t   w i t h   a   m u r a t a   f a c t o r y   r e p r e s e n t a t i v e   p r i o r           t o   u s i n g .         t h e   t r i m m e r   p o t e n t i o m e t e r   s h o u l d   n o t   b e   u s e d   u n d e r           t h e   f o l l o w i n g   e n v i r o n m e n t a l   c o n d i t i o n s :     ( 1 )   c o r r o s i v e   g a s e o u s   a t m o s p h e r e               ( e x .   c h l o r i n e   g a s ,   h y d r o g e n   s u l f i d e   g a s ,   a m m o n i a               g a s ,   s u l f u r i c   a c i d   g a s ,   n i t r i c   o x i d e   g a s ,   e t c . )     ( 2 )   i n   l i q u i d               ( e x .   o i l ,   m e d i c a l   l i q u i d ,   o r g a n i c   s o l v e n t ,   e t c . )     ( 3 )   d u s t y   /   d i r t y   a t m o s p h e r e       ( 4 )   d i r e c t   s u n l i g h t     ( 5 )   s t a t i c   v o l t a g e   n o r   e l e c t r i c / m a g n e t i c   f i e l d s     ( 6 )   d i r e c t   s e a   b r e e z e     ( 7 )   o t h e r   v a r i a t i o n s   o f   t h e   a b o v e n   n o t i c e   ( r a t i n g ) 1 .   w h e n   u s i n g   w i t h   p a r t i a l   l o a d   ( r h e o s t a t ) ,   m i n i m i z e           t h e   p o w e r   d e p e n d i n g   o n   t h e   r e s i s t a n c e   v a l u e . 2 .   t h e   m a x i m u m   i n p u t   v o l t a g e   t o   a   t r i m m e r           p o t e n t i o m e t e r   s h o u l d   n o t   e x c e e d   ( p . r ) ^ 1 / 2   o r   t h e           m a x i m u m   o p e r a t i n g   v o l t a g e ,   w h i c h e v e r   i s   s m a l l e r . 3 .   t h e   m a x i m u m   i n p u t   c u r r e n t   t o   a   t r i m m e r           p o t e n t i o m e t e r   s h o u l d   n o t   e x c e e d   ( p / r ) ^ 1 / 2   o r   t h e           a l l o w a b l e   w i p e r   c u r r e n t ,   w h i c h e v e r   i s   s m a l l e r . n   n o t i c e   ( s o l d e r i n g   a n d   m o u n t i n g ) 1 .   s o l d e r i n g     ( 1 )   s t a n d a r d   s o l d e r i n g   c o n d i t i o n             ( a )   r e f l o w   s o l d e r i n g   :                           r e f e r   t o   t h e   s t a n d a r d   t e m p e r a t u r e   p r o f i l e .             ( b )   s o l d e r i n g   i r o n                       t e m p e r a t u r e   o f   t i p   :   4 0 0   d e g .   c   m a x .                         s o l d e r i n g   t i m e               :   3   s e c .   m a x .                         d i a m e t e r   o f   t i p               :   2 m m   d i a .   m a x .                         w a t t a g e   o f   i r o n             :   3 0 w   m a x .               b e f o r e   u s i n g   o t h e r   s o l d e r i n g   c o n d i t i o n s   m o r e                 t h a n   t h o s e   l i s t e d   a b o v e ,   p l e a s e   c o n s u l t   w i t h   a               m u r a t a   f a c t o r y   r e p r e s e n t a t i v e   p r i o r   t o   u s i n g .                 i f   t h e   s o l d e r i n g   c o n d i t i o n s   a r e   n o t                 s u i t a b l e ,   e . g . ,   e x c e s s i v e   t i m e   a n d / o r   e x c e s s i v e                 t e m p e r a t u r e ,   t h e   t r i m m e r   p o t e n t i o m e t e r   m a y                 d e v i a t e   f r o m   t h e   s p e c i f i e d   c h a r a c t e r i s t i c s .     ( 2 )   c a n n o t   b e   s o l d e r e d   u s i n g   t h e   f l o w   s o l d e r i n g                 m e t h o d .   i f   y o u   u s e   t h e   f l o w   s o l d e r i n g   m e t h o d ,                 t h e   t r i m m e r   p o t e n t i o m e t e r   m a y   n o t   f u n c t i o n .     ( 3 )   t h e   s o l d e r i n g   i r o n   s h o u l d   n o t   c o m e   i n   c o n t a c t                 w i t h   t h e   c a s e   o f   t h e   t r i m m e r   p o t e n t i o m e t e r .   i f                 s u c h   c o n t a c t   d o e s   o c c u r ,   t h e   t r i m m e r                 p o t e n t i o m e t e r   m a y   b e   d a m a g e d .     ( 4 )   a p p l y   t h e   a p p r o p r i a t e   a m o u n t   o f   s o l d e r   p a s t e .                 i f   t h e   a m o u n t   o f   s o l d e r   p a s t e   a p p l i e d   t o   t h e                 l a n d   i s   i n s u f f i c i e n t ,   t h e   r e q u i r e d   a d h e s i v e                 s t r e n g t h   c a n n o t   b e   o b t a i n e d .   i f   a n   e x c e s s i v e                 a m o u n t   o f   s o l d e r   p a s t e   i s   a p p l i e d ,   s o l d e r                 b r i d g i n g   o r   f l u x   o v e r f l o w   t o   t h e   r e s i s t i v e                 e l e m e n t   s u r f a c e   c a n   o c c u r . 2 .   m o u n t i n g     ( 1 )   u s e   o u r   s t a n d a r d   l a n d   d i m e n s i o n .   e x c e s s i v e   l a n d                 a r e a   c a u s e s   d i s p l a c e m e n t   d u e   t o   t h e   e f f e c t   o f   t h e                 s u r f a c e   t e n s i o n   o f   t h e   s o l d e r .   i n s u f f i c i e n t                 l a n d   a r e a   l e a d s   t o   i n s u f f i c i e n t   s o l d e r i n g                 s t r e n g t h   o f   t h e   c h i p .     ( 2 )   d o   n o t   a p p l y   e x c e s s i v e   f o r c e   ( p r e f e r a b l y   4 . 9 n                 ( r e f . ;   5 0 0 g f )   m a x . ) ,   w h e n   t h e   t r i m m e r                 p o t e n t i o m e t e r   i s   m o u n t e d   t o   t h e   p c b .     ( 3 )   d o   n o t   w a r p   a n d / o r   b e n d   p c   b o a r d   t o   p r e v e n t                 t r i m m e r   p o t e n t i o m e t e r   f r o m   b r e a k a g e .     ( 4 )   i n   c h i p   p l a c e r s ,   t h e   s i z e   o f   t h e   c y l i n d r i c a l                 p i c k - u p   n o z z l e   s h o u l d   b e   o u t e r   d i m e n s i o n                 2 . 5 - 3 . 0 m m   d i a .   a n d   i n n e r   d i m e n s i o n                 2 . 0 - 2 . 5 m m   d i a . . 3 .   c l e a n i n g     ( 1 )   i s o p r o p y l - a l c o h o l   a n d   e t h y l - a l c o h o l   a r e                 a p p l i c a b l e   s o l v e n t s   f o r   c l e a n i n g .   i f   y o u   u s e   a n y                 o t h e r   t y p e s   o f   s o l v e n t s ,   p l e a s e   c o n s u l t   w i t h   a               m u r a t a   f a c t o r y   r e p r e s e n t a t i v e   p r i o r   t o   u s i n g .       ( 2 )   l e s s   t h a n   3   m i n u t e s   o f   t o t a l   c l e a n i n g   t i m e   b y                 d i p p i n g ,   v a p o r   a n d   u l t r a - s o n i c   m e t h o d .       ( 3 )   i n   c a s e   o f   u l t r a - s o n i c   c l e a n i n g   m e t h o d ,   c l e a n i n g                 c o n d i t i o n s   s h o u l d   b e   a s   f o l l o w s .               ( a )   p o w e r :   6 0 0 w   ( 6 7 l i t . )   m a x .                   ( b )   f r e q u e n c y :   2 8 k h z                   ( c )   t e m p e r a t u r e :   a m b i e n t   t e m p e r a t u r e               d u e   t o   u l t r a - s o n i c   c l e a n i n g   e q u i p m e n t ' s   p e c u l i a r                 s e l f - r e s o n a n c e   p o i n t   a n d   t h a t   c l e a n i n g                 c o m p a t i b i l i t y   u s u a l l y   d e p e n d s   o n   t h e   j i g   c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r50e13.pdf 04.6.11

 p v g 3   s e r i e s   n o t i c e 2 7 4 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e .               c o n s t r u c t i o n   a n d / o r   t h e   c l e a n i n g   c o n d i t i o n   s u c h                 a s   t h e   d e p t h   o f   i m m e r s i o n ,   p l e a s e   c h e c k   t h e                 c l e a n i n g   e q u i p m e n t   t o   d e t e r m i n e   t h e   s u i t a b l e                 c o n d i t i o n s .   i f   t h e   c o n d i t i o n   i s   n o t   s u i t a b l e ,                 t h e   t r i m m e r   p o t e n t i o m e t e r   m a y   d e v i a t e   f r o m                 s p e c i f i e d   c h a r a c t e r i s t i c s .   n   r e f l o w   s o l d e r i n g   s t a n d a r d   p r o f i l e p r e - h e a t i n g   i n   a i r s o l d e r i n g g r a d u a l   c o o l i n g i n   a i r 0 1 0 0 1 5 0 2 0 0 2 3 0 2 6 0 t e m p e r a t u r e   (  c ) 6 0 - 1 2 0   s e c . 4 0   s e c .   m a x . ( m e l t i n g   z o n e ) t i m e n   n o t i c e   ( h a n d l i n g ) 1 .   u s e   s u i t a b l e   s c r e w d r i v e r s   t h a t   f i t   c o m f o r t a b l y   i n           d r i v e r   s l o t .         *   r e c o m m e n d e d   s c r e w d r i v e r   f o r   m a n u a l   a d j u s t m e n t               t o r a y   i n d u s t r i e s ,   i n c .   :   s a - 2 2 2 5                       ( m u r a t a   p / n   :   k m d r 0 7 0 )         *   r e c o m m e n d e d   s c r e w d r i v e r   b i t   f o r   a u t o m a t i c               a d j u s t m e n t               t o r a y   i n d u s t r i e s ,   i n c .   :   j b - 2 2 2 5                       ( m u t a t a   p / n   :   k m b t 0 7 0 )         w e   c a n   s u p p l y   t h e   s c r e w d r i v e r s   a b o v e .         i f   y o u   p l a c e   o r d e r ,   p l e a s e   s p e c i f y   t h e   m u r a t a   p / n . 2 .   d o n ' t   a p p l y   m o r e   t h a n   9 . 8 n   ( r e f . ;   1 k g f )   o f   t w i s t           a n d   s t r e s s   a f t e r   m o u n t i n g   o n t o   p c b   t o   p r e v e n t           c o n t a c t   i n t e r m i t t e n c e .             3 .   w h e n   a d j u s t i n g   w i t h   a n   a d j u s t m e n t   t o o l ,   t h e   a p p l i e d           f o r c e   t o   t h e   a d j u s t m e n t   s c r e w   s h o u l d   n o t   e x c e e d           4 . 9 n   ( r e f . ;   5 0 0 g f ) .   i f   e x c e s s i v e   f o r c e   i s   a p p l i e d ,           t h e   t r i m m e r   p o t e n t i o m e t e r   m a y   n o t   f u n c t i o n   d u e   t o           d a m a g e . 4 .   w h e n   u s i n g   a   l o c k   p a i n t   t o   f i x   s l o t   p o s i t i o n ,           p l e a s e   u s e   a d h e s i v e   r e s i n   w i t h o u t   c h l o r i n e   o r           s u l f u r   ( t h r e e - b o n d   " 1 4 0 1   s e r i e s " ) . n   n o t i c e   ( o t h e r ) 1 .   p l e a s e   m a k e   s u r e   t h a t   y o u r   p r o d u c t   h a s   b e e n           e v a l u a t e d   a n d   c o n f i r m e d   a g a i n s t   y o u r           s p e c i f i c a t i o n s   w h e n   o u r   p r o d u c t   i s   m o u n t e d   t o   y o u r           p r o d u c t . 2 .   m u r a t a   c a n n o t   g u a r a n t e e   t r i m m e r   p o t e n t i o m e t e r           i n t e g r i t y   w h e n   u s e d   u n d e r   c o n d i t i o n s   o t h e r   t h a n           t h o s e   s p e c i f i e d   i n   t h i s   d o c u m e n t . please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r50e13.pdf 04.6.11

 28 5 ! note ?please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc. ?this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. trimmer potentiometers smd sealed type 4mm size pvm4 series n  features 1. sealed construction protects the interior from dust     and liquid, which achieves stable performance. 2. available for flow and reflow soldering method      while maintaining unique sealed construction. 3. simple construction by 3-piece parts achieves high      reliability. 4. large diameter slot of rotor improves driver      insertion. 5. available for cleaning after soldering 6. high grade version is available (pvm4axxxd01). 7. to be complied with rohs directive by new cd free      cermet resistive material. pb free terminals with      sn plating. n  applications 1. security                     2. oa, fa equipments 3. measuring equipments     4. professional cameras 5. encorders                    6. sensors #2 #1 #3 clockwise #1 #2 #3 4.0 2.7  0.1 (2.4) 4.7 2.0  0.2 0.7 0.75 0.55  0.1 0.6 0.8 1.5 2.4 (0.3) 0.85 1.8 0.85 0.35  0.1 depth 1.7 3.8 dia. 1.5 dia. in mm    ( tolerance :   0.3 ) part number power rating soldering method number of turns (effective rotation angle) total resistance value tcr pvm4a101c01 0.1w(70  c) flow/reflow/soldering iron 1(240  10  ) 100ohm   25%  250ppm/  c pvm4a201c01 0.1w(70  c) flow/reflow/soldering iron 1(240  10  ) 200ohm   25%  250ppm/  c pvm4a301c01 0.1w(70  c) flow/reflow/soldering iron 1(240  10  ) 300ohm   25%  250ppm/  c pvm4a501c01 0.1w(70  c) flow/reflow/soldering iron 1(240  10  ) 500ohm   25%  250ppm/  c pvm4a102c01 0.1w(70  c) flow/reflow/soldering iron 1(240  10  ) 1k ohm   25%  250ppm/  c pvm4a202c01 0.1w(70  c) flow/reflow/soldering iron 1(240  10  ) 2k ohm   25%  250ppm/  c pvm4a302c01 0.1w(70  c) flow/reflow/soldering iron 1(240  10  ) 3k ohm   25%  250ppm/  c pvm4a502c01 0.1w(70  c) flow/reflow/soldering iron 1(240  10  ) 5k ohm   25%  250ppm/  c pvm4a103c01 0.1w(70  c) flow/reflow/soldering iron 1(240  10  ) 10k ohm   25%  250ppm/  c pvm4a203c01 0.1w(70  c) flow/reflow/soldering iron 1(240  10  ) 20k ohm   25%  250ppm/  c pvm4a303c01 0.1w(70  c) flow/reflow/soldering iron 1(240  10  ) 30k ohm   25%  250ppm/  c pvm4a503c01 0.1w(70  c) flow/reflow/soldering iron 1(240  10  ) 50k ohm   25%  250ppm/  c pvm4a104c01 0.1w(70  c) flow/reflow/soldering iron 1(240  10  ) 100k ohm   25%  250ppm/  c pvm4a204c01 0.1w(70  c) flow/reflow/soldering iron 1(240  10  ) 200k ohm   25%  250ppm/  c pvm4a304c01 0.1w(70  c) flow/reflow/soldering iron 1(240  10  ) 300k ohm   25%  250ppm/  c pvm4a504c01 0.1w(70  c) flow/reflow/soldering iron 1(240  10  ) 500k ohm   25%  250ppm/  c pvm4a105c01 0.1w(70  c) flow/reflow/soldering iron 1(240  10  ) 1m ohm   25%  250ppm/  c pvm4a205c01 0.1w(70  c) flow/reflow/soldering iron 1(240  10  ) 2m ohm   25%  250ppm/  c pvm4a101d01 0.25w(70  c) flow/reflow/soldering iron 1(240  10  ) 100ohm   20%  100ppm/  c pvm4a201d01 0.25w(70  c) flow/reflow/soldering iron 1(240  10  ) 200ohm   20%  100ppm/  c pvm4a301d01 0.25w(70  c) flow/reflow/soldering iron 1(240  10  ) 300ohm   20%  100ppm/  c pvm4a501d01 0.25w(70  c) flow/reflow/soldering iron 1(240  10  ) 500ohm   20%  100ppm/  c pvm4a102d01 0.25w(70  c) flow/reflow/soldering iron 1(240  10  ) 1k ohm   20%  200ppm/  c pvm4a202d01 0.25w(70  c) flow/reflow/soldering iron 1(240  10  ) 2k ohm   20%  200ppm/  c pvm4a302d01 0.25w(70  c) flow/reflow/soldering iron 1(240  10  ) 3k ohm   20%  200ppm/  c pvm4a502d01 0.25w(70  c) flow/reflow/soldering iron 1(240  10  ) 5k ohm   20%  200ppm/  c pvm4a103d01 0.25w(70  c) flow/reflow/soldering iron 1(240  10  ) 10k ohm   20%  150ppm/  c pvm4a203d01 0.25w(70  c) flow/reflow/soldering iron 1(240  10  ) 20k ohm   20%  150ppm/  c pvm4a303d01 0.25w(70  c) flow/reflow/soldering iron 1(240  10  ) 30k ohm   20%  150ppm/  c pvm4a503d01 0.25w(70  c) flow/reflow/soldering iron 1(240  10  ) 50k ohm   20%  150ppm/  c continued on the following page. please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r50e13.pdf 04.6.11
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 p v m 4   s e r i e s   n o t i c e 3 1 5 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . n   n o t i c e   ( o p e r a t i n g   a n d   s t o r a g e   c o n d i t i o n s ) 1 .   s t o r e   i n   t e m p e r a t u r e s   o f   - 1 0   t o   + 4 0   d e g .   c   a n d           r e l a t i v e   h u m i d i t y   o f   3 0 - 8 5 % r h . 2 .   d o   n o t   s t o r e   i n   o r   n e a r   c o r r o s i v e   g a s e s . 3 .   u s e   w i t h i n   s i x   m o n t h s   a f t e r   d e l i v e r y .   4 .   o p e n   t h e   p a c k a g e   j u s t   b e f o r e   u s i n g . 5 .   d o   n o t   s t o r e   u n d e r   d i r e c t   s u n l i g h t . 6 .   i f   y o u   u s e   t h e   t r i m m e r   p o t e n t i o m e t e r   i n   a n           e n v i r o n m e n t   o t h e r   t h a n   l i s t e d   b e l o w ,   p l e a s e           c o n s u l t   w i t h   a   m u r a t a   f a c t o r y   r e p r e s e n t a t i v e   p r i o r           t o   u s i n g .         t h e   t r i m m e r   p o t e n t i o m e t e r   s h o u l d   n o t   b e   u s e d   u n d e r           t h e   f o l l o w i n g   e n v i r o n m e n t a l   c o n d i t i o n s :     ( 1 )   c o r r o s i v e   g a s e o u s   a t m o s p h e r e               ( e x .   c h l o r i n e   g a s ,   h y d r o g e n   s u l f i d e   g a s ,   a m m o n i a               g a s ,   s u l f u r i c   a c i d   g a s ,   n i t r i c   o x i d e   g a s ,   e t c . )     ( 2 )   i n   l i q u i d               ( e x .   o i l ,   m e d i c a l   l i q u i d ,   o r g a n i c   s o l v e n t ,   e t c . )     ( 3 )   d u s t y   /   d i r t y   a t m o s p h e r e       ( 4 )   d i r e c t   s u n l i g h t     ( 5 )   s t a t i c   v o l t a g e   n o r   e l e c t r i c / m a g n e t i c   f i e l d s     ( 6 )   d i r e c t   s e a   b r e e z e     ( 7 )   o t h e r   v a r i a t i o n s   o f   t h e   a b o v e n   n o t i c e   ( r a t i n g ) 1 .   w h e n   u s i n g   w i t h   p a r t i a l   l o a d   ( r h e o s t a t ) ,   m i n i m i z e           t h e   p o w e r   d e p e n d i n g   o n   t h e   r e s i s t a n c e   v a l u e . 2 .   t h e   m a x i m u m   i n p u t   v o l t a g e   t o   a   t r i m m e r           p o t e n t i o m e t e r   s h o u l d   n o t   e x c e e d   ( p . r ) ^ 1 / 2   o r   t h e           m a x i m u m   o p e r a t i n g   v o l t a g e ,   w h i c h e v e r   i s   s m a l l e r . 3 .   t h e   m a x i m u m   i n p u t   c u r r e n t   t o   a   t r i m m e r           p o t e n t i o m e t e r   s h o u l d   n o t   e x c e e d   ( p / r ) ^ 1 / 2   o r   t h e           a l l o w a b l e   w i p e r   c u r r e n t ,   w h i c h e v e r   i s   s m a l l e r . n   n o t i c e   ( s o l d e r i n g   a n d   m o u n t i n g ) 1 .   s o l d e r i n g     ( 1 )   c a n   b e   s o l d e r e d   b y   r e f l o w   s o l d e r i n g   m e t h o d ,   f l o w             s o l d e r i n g   m e t h o d ,   a n d   s o l d e r i n g   i r o n .   ( i n   c a s e               o f   f l o w   s o l d e r i n g ,   i t   i s   n e c e s s a r y   t o   c l e a n               a f t e r   s o l d e r i n g . )       ( 2 )   u s e   o u r   s t a n d a r d   l a n d   d i m e n s i o n .   e x c e s s i v e   l a n d               a r e a   c a u s e s   d i s p l a c e m e n t   d u e   t o   t h e   e f f e c t   o f               t h e   s u r f a c e   t e n s i o n   o f   t h e   s o l d e r .   i n s u f f i c i e n t               l a n d   a r e a   l e a d s   t o   i n s u f f i c i e n t   s o l d e r i n g               s t r e n g t h   o f   t h e   c h i p .     ( 3 )   s t a n d a r d   s o l d e r i n g   c o n d i t i o n             ( a )   r e f l o w   a n d   f l o w   s o l d e r i n g   :                           r e f e r   t o   t h e   s t a n d a r d   t e m p e r a t u r e   p r o f i l e .             ( b )   s o l d e r i n g   i r o n :                       > t e m p e r a t u r e   o f   t i p       4 0 0   d e g . c   m a x .                       > s o l d e r i n g   t i m e               5   s e c .   m a x .                       > d i a m e t e r                           2 m m   d i a .   m a x .                       > w a t t a g e   o f   i r o n             4 0 w   m a x .             b e f o r e   u s i n g   o t h e r   s o l d e r i n g   c o n d i t i o n s   t h a n               t h o s e   l i s t e d   a b o v e ,   p l e a s e   c o n s u l t   w i t h   a   m u r a t a               f a c t o r y   r e p r e s e n t a t i v e   p r i o r   t o   u s i n g .   i f   t h e               s o l d e r i n g   c o n d i t i o n s   a r e   n o t   s u i t a b l e ,   e . g . ,               e x c e s s i v e   t i m e   a n d / o r   e x c e s s i v e   t e m p e r a t u r e ,               t h e   t r i m m e r   p o t e n t i o m e t e r   m a y   d e v i a t e   f r o m   t h e               s p e c i f i e d   c h a r a c t e r i s t i c s .     ( 4 )   a p p l y   t h e   a p p r o p r i a t e   a m o u n t   o f   s o l d e r   p a s t e .               t h e   t h i c k n e s s   o f   s o l d e r   p a s t e   s h o u l d   b e   p r i n t e d               f r o m   1 0 0   m i c r o   m   t o   1 5 0   m i c r o   m   a n d   t h e               d i m e n s i o n   o f   l a n d   p a t t e r n   u s e d   s h o u l d   b e   m u r a t a ' s               s t a n d a r d   l a n d   p a t t e r n   a t   r e f l o w   s o l d e r i n g .               i n s u f f i c i e n t   a m o u n t s   o f   s o l d e r   c a n   l e a d   t o               i n s u f f i c i e n t   s o l d e r i n g   s t r e n g t h   o n   p c b .                 e x c e s s i v e   a m o u n t s   o f   s o l d e r   m a y   c a u s e   b r i d g i n g               b e t w e e n   t h e   t e r m i n a l s .     ( 5 )   t h e   s o l d e r i n g   i r o n   s h o u l d   n o t   c o m e   i n   c o n t a c t               w i t h   t h e   c a s e   o f   t h e   t r i m m e r   p o t e n t i o m e t e r .   i f               s u c h   c o n t a c t   d o e s   o c c u r ,   t h e   t r i m m e r               p o t e n t i o m e t e r   m a y   b e   d a m a g e d . 2 .   m o u n t i n g     ( 1 )   d o   n o t   a p p l y   e x c e s s i v e   f o r c e   ( p r e f e r a b l y   9 . 8 n             ( r e f . ;   1 k g f )   m a x . ) ,   w h e n   t h e   t r i m m e r               p o t e n t i o m e t e r   i s   m o u n t e d   t o   t h e   p c b .     ( 2 )   d o   n o t   w a r p   a n d / o r   b e n d   p c   b o a r d   t o   p r e v e n t               t r i m m e r   p o t e n t i o m e t e r   f r o m   b r e a k a g e .     ( 3 )   i n   c h i p   p l a c e r s ,   t h e   r e c o m m e n d e d   s i z e   o f   t h e               c y l i n d r i c a l   p i c k - u p   n o z z l e   s h o u l d   b e   o u t e r               d i m e n s i o n   4 . 0 m m   d i a .   a n d   i n n e r   d i m e n s i o n   2 . 0 m m               d i a . 3 .   c l e a n i n g       ( 1 )   i s o p r o p y l   a l c o h o l   a n d   e t h y l   a l c o h o l   a r e               a v a i l a b l e   m a t e r i a l s   f o r   c l e a n i n g .               f o r   o t h e r   m a t e r i a l s ,   p l e a s e   c o n s u l t   w i t h   a   m u r a t a               f a c t o r y   r e p r e s e n t a t i v e   p r i o r   t o   u s i n g .       ( 2 )   t h e   f o l l o w i n g   a r e   t h e   r e c o m m e n d e d   c l e a n i n g               c o n d i t i o n s   f o r   t h e   p o t e n t i o m e t e r .   i f   t h i s   p a r t               i s   c l e a n i e d   u n d e r   a n y   o t h e r   c o n d i t i o n s   t h a n               t h e s e   l i s t e d   b e l o w ,   t h e   s e a l i n g   c o n s t r u c t i o n   m a y             b e   d a m a g e d .             ( c o n d i t i o n )                                   t y p e 1 :   c o l d   d i p p i n g / m a x .   5   m i n .           c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r50e13.pdf 04.6.11
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 p v 1 2 / p v 3 7 / p v 2 3 / p v 2 2 / p v 3 6   s e r i e s   n o t i c e 7 1 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . n   n o t i c e   ( o p e r a t i n g   a n d   s t o r a g e   c o n d i t i o n s ) 1 .   s t o r e   i n   t e m p e r a t u r e s   o f   - 1 0   t o   + 4 0   d e g .   c   a n d           r e l a t i v e   h u m i d i t y   o f   3 0 - 8 5 % r h . 2 .   d o   n o t   s t o r e   i n   o r   n e a r   c o r r o s i v e   g a s e s . 3 .   u s e   w i t h i n   s i x   m o n t h s   a f t e r   d e l i v e r y .   4 .   o p e n   t h e   p a c k a g e   j u s t   b e f o r e   u s i n g . 5 .   d o   n o t   s t o r e   u n d e r   d i r e c t   s u n l i g h t . 6 .   i f   y o u   u s e   t h e   t r i m m e r   p o t e n t i o m e t e r   i n   a n           e n v i r o n m e n t   o t h e r   t h a n   l i s t e d   b e l o w ,   p l e a s e           c o n s u l t   w i t h   a   m u r a t a   f a c t o r y   r e p r e s e n t a t i v e   p r i o r           t o   u s i n g .         t h e   t r i m m e r   p o t e n t i o m e t e r   s h o u l d   n o t   b e   u s e d   u n d e r           t h e   f o l l o w i n g   e n v i r o n m e n t a l   c o n d i t i o n s :     ( 1 )   c o r r o s i v e   g a s e o u s   a t m o s p h e r e               ( e x .   c h l o r i n e   g a s ,   h y d r o g e n   s u l f i d e   g a s ,   a m m o n i a               g a s ,   s u l f u r i c   a c i d   g a s ,   n i t r i c   o x i d e   g a s ,   e t c . )     ( 2 )   i n   l i q u i d               ( e x .   o i l ,   m e d i c a l   l i q u i d ,   o r g a n i c   s o l v e n t ,   e t c . )     ( 3 )   d u s t y   /   d i r t y   a t m o s p h e r e       ( 4 )   d i r e c t   s u n l i g h t     ( 5 )   s t a t i c   v o l t a g e   n o r   e l e c t r i c / m a g n e t i c   f i e l d s     ( 6 )   d i r e c t   s e a   b r e e z e     ( 7 )   o t h e r   v a r i a t i o n s   o f   t h e   a b o v e n   n o t i c e   ( r a t i n g ) 1 .   w h e n   u s i n g   w i t h   p a r t i a l   l o a d   ( r h e o s t a t ) ,   m i n i m i z e           t h e   p o w e r   d e p e n d i n g   o n   t h e   r e s i s t a n c e   v a l u e . 2 .   t h e   m a x i m u m   i n p u t   v o l t a g e   t o   a   t r i m m e r           p o t e n t i o m e t e r   s h o u l d   n o t   e x c e e d   ( p . r ) ^ 1 / 2   o r   t h e           m a x i m u m   o p e r a t i n g   v o l t a g e ,   w h i c h e v e r   i s   s m a l l e r . 3 .   t h e   m a x i m u m   i n p u t   c u r r e n t   t o   a   t r i m m e r           p o t e n t i o m e t e r   s h o u l d   n o t   e x c e e d   ( p / r ) ^ 1 / 2   o r   t h e           a l l o w a b l e   w i p e r   c u r r e n t ,   w h i c h e v e r   i s   s m a l l e r . n   n o t i c e   ( s o l d e r i n g   a n d   m o u n t i n g ) 1 .   s o l d e r i n g     ( 1 )   s t a n d a r d   s o l d e r i n g   c o n d i t i o n             ( a )   f l o w   s o l d e r i n g   :                         > p r e - h e a t i n g   t e m p .       8 0 - 1 0 0   d e g .   c                       > s o l d e r i n g   t e m p .             2 6 0   d e g .   c   m a x .                       > s o l d e r i n g   t i m e                 3   s e c .   m a x .             ( b )   s o l d e r i n g   i r o n   :                       > t e m p e r a t u r e   o f   t i p     3 0 0   d e g .   c   m a x .                       > s o l d e r i n g   t i m e                 3   s e c .   m a x .                       > w a t t a g e   o f   i r o n               4 0 w   m a x .               b e f o r e   u s i n g   o t h e r   s o l d e r i n g   c o n d i t i o n s   t h a n               t h o s e   l i s t e d   a b o v e ,   p l e a s e   c o n s u l t   w i t h   m u r a t a               f a c t o r y   r e p r e s e n t a t i v e   p r i o r   t o   u s i n g .     i f   t h e               s o l d e r i n g   c o n d i t i o n s   a r e   n o t   s u i t a b l e ,   e . g . ,               e x c e s s i v e   t i m e   a n d / o r   e x c e s s i v e   t e m p e r a t u r e ,               t h e   t r i m m e r   p o t e n t i o m e t e r   m a y   d e v i a t e   f r o m   t h e               s p e c i f i e d   c h a r a c t e r i s t i c s .     ( 2 )   t o   m i n i m i z e   m e c h a n i c a l   s t r e s s   w h e n   a d j u s t i n g ,                 t h e   t r i m m e r   p o t e n t i o m e t e r   s h o u l d   b e   m o u n t e d   o n t o               p c b   w i t h o u t   g a p .       ( 3 )   t h e   s o l d e r i n g   i r o n   s h o u l d   n o t   c o m e   i n   c o n t a c t                 w i t h   t h e   c a s e   o f   t h e   t r i m m e r   p o t e n t i o m e t e r .   i f                 s u c h   c o n t a c t   d o e s   o c c u r ,   t h e   t r i m m e r                 p o t e n t i o m e t e r   m a y   b e   d a m a g e d . 2 .   m o u n t i n g     ( 1 )   u s e   p c b   h o l e   t o   m e e t   t h e   p i n   o f   t h e   t r i m m e r                 p o t e n t i o m e t e r .   i f   t h e   t r i m m e r   p o t e n t i o m e t e r                 i n s t a l l s   i n t o   i n s u f f i c i e n t   p c b   h o l e ,   t h e                 t r i m m e r   p o t e n t i m e t e r   m a y   b e   d a m a g e d   b y                 m e c h a n i c a l   s t r e s s .         ( 2 )   d o   n o t   a p p l y   e x c e s s i v e   f o r c e   ( p r e f e r a b l y   9 . 8 n                 ( r e f . ;   1 k g f )   m a x . ) ,   w h e n   t h e   t r i m m e r                 p o t e n t i o m e t e r   i s   m o u n t e d   t o   t h e   p c b . 3 .   c l e a n i n g     ( 1 )   i s o p r o p y l - a l c o h o l   a n d   e t h y l - a l c o h o l   a r e                 a p p l i c a b l e   s o l v e n t s   f o r   c l e a n i n g .   i f   y o u   u s e   a n y               o t h e r   t y p e s   o f   s o l v e n t s ,   p l e a s e   c o n s u l t   w i t h   a               m u r a t a   f a c t o r y   r e p r e s e n t a t i v e   p r i o r   t o   u s i n g .       ( 2 )   t h e   t o t a l   c l e a n i n g   t i m e   b y   c o l d   d i p p i n g ,   v a p o r                 a n d   u l t r a s o n i c   w a s h i n g   ( c o n d i t i o n s   a s   b e l o w )                 m e t h o d   s h o u l d   b e   l e s s   t h a n   3   m i n u t e s .     ( 3 )   f o r   u l t r a - s o n i c   c l e a n i n g ,   t h e   a v a i l a b l e                 c o n d i t i o n   i s   a s   f o l l o w s .                       > p o w e r :   6 0 0 w   ( 6 7   l i t e r )   m a x .                       > f r e q u e n c y :   2 8 k h z                       > t e m p e r a t u r e :   a m b i e n t   t e m p e r a t u r e               d u e   t o   t h e   u l t r a - s o n i c   c l e a n i n g   e q u i p m e n t ' s                 p e c u l i a r   s e l f - r e s o n a n c e   p o i n t   a n d   t h a t   t h e                 c l e a n i n g   c o m p a t i b i l i t y   u s u a l l y   d e p e n d s   o n   t h e   j i g                 c o n s t r u c t i o n   a n d / o r   t h e   c l e a n i n g   c o n d i t i o n   s u c h                 a s   t h e   d e p t h   o f   i m m e r s i o n ,   p l e a s e   c h e c k   t h e                 c l e a n i n g   e q u i p m e n t   t o   d e t e r m i n e   t h e   s u i t a b l e                 c o n d i t i o n s .               i f   t h e   t r i m m e r   p o t e n t i o m e t e r   i s   c l e a n e d   b y                 o t h e r   c o n d i t i o n s ,   t h e   t r i m m e r   p o t e n t i o m e t e r   m a y                 b e   d a m a g e d . please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r50e13.pdf 04.6.11

 p v 1 2 / p v 3 7 / p v 2 3 / p v 2 2 / p v 3 6   s e r i e s   n o t i c e 7 2 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . n   n o t i c e   ( h a n d l i n g ) 1 .   u s e   s u i t a b l e   s c r e w d r i v e r s   t h a t   f i t   c o m f o r t a b l y   i n           d r i v e r   s l o t .   w e   r e c o m m e n d   t h e   s c r e w d r i v e r s   b e l o w .         *   r e c o m m e n d e d   s c r e w d r i v e r   f o r   m a n u a l   a d j u s t m e n t               e n g i n e e r   i n c .   :   d a - 4 0                       ( m u r a t a   p / n   :   k m d r 1 8 0 )         w e   c a n   s u p p l y   t h e   s c r e w d r i v e r s   a b o v e .         i f   y o u   p l a c e   o r d e r ,   p l e a s e   s p e c i f y   t h e   m u r a t a   p / n . 2 .   d o n ' t   a p p l y   m o r e   t h a n   9 . 8 n   ( r e f . ;   1 k g f )   o f   t w i s t           a n d   s t r e s s   a f t e r   m o u n t i n g   o n t o   p c b   t o   p r e v e n t           c o n t a c t   i n t e r m i t t e n c e .   i f   e x c e s s i v e   f o r c e   i s           a p p l i e d ,   t h e   t r i m m e r   p o t e n t i o m e t e r   m a y   n o t           f u n c t i o n . 3 .   w h e n   a d j u s t i n g   w i t h   a n   a d j u s t m e n t   t o o l ,   t h e   a p p l i e d         f o r c e   t o   t h e   a d j u s t m e n t   s c r e w   s h o u l d   n o t   e x c e e d           4 . 9 n   ( r e f . ;   5 0 0 g f ) .   i f   e x c e s s i v e   f o r c e   i s   a p p l i e d ,           t h e   t r i m m e r   p o t e n t i o m e t e r   m a y   n o t   f u n c t i o n   d u e   t o           d a m a g e . 4 .   w h e n   u s i n g   a   l o c k   p a i n t   t o   f i x   s l o t   p o s i t i o n ,           p l e a s e   u s e   a d h e s i v e   r e s i n   w i t h o u t   c h l o r i n e   o r           s u l f u r   ( t h r e e - b o n d   " 1 4 0 1   s e r i e s " ) . n   n o t i c e   ( o t h e r ) 1 .   p l e a s e   m a k e   s u r e   t h a t   y o u r   p r o d u c t   h a s   b e e n           e v a l u a t e d   a n d   c o n f i r m e d   a g a i n s t   y o u r           s p e c i f i c a t i o n s   w h e n   o u r   p r o d u c t   i s   m o u n t e d   t o   y o u r           p r o d u c t . 2 .   m u r a t a   c a n n o t   g u a r a n t e e   t r i m m e r   p o t e n t i o m e t e r           i n t e g r i t y   w h e n   u s e d   u n d e r   c o n d i t i o n s   o t h e r   t h a n           t h o s e   s p e c i f i e d   i n   t h i s   d o c u m e n t . please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r50e13.pdf 04.6.11

 7 3 9 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . t r i m m e r   p o t e n t i o m e t e r s a n g l e   s e n s i n g   p o t e n t i o m e t e r   s m d   d u s t - p r o o f   t y p e   1 2 m m   s i z e   p v s 1   s e r i e s n   f e a t u r e s 1 .   d u s t - p r o o f   c o n s t r u c t i o n   p r o t e c t s   t h e   i n t e r i o r   f r o m           d u s t ,   w h i c h   m a i n t a i n s   s t a b l e   c h a r a c t e r i s t i c s . 2 .   c o m p l i a n t   t o   h i g h   p e a k   t e m p e r a t u r e   l e a d   f r e e         s o l d e r i n g . 3 .   e x c e l l e n t   r e s i s t a n c e   m a t e r i a l s   a n d   h i g h   r e l i a b i l i t y         w i p e r   a c h i e v e s   1 m   c y c l e s . 4 .   d   f o r m a t i o n   t h r u - h o l e   r o t o r   e n a b l e s   s e l e c t i o n   o f           a n y   k i n d   o f   g e a r   s h a p e . 5 .   l e a d e d   t e r m i n a l   t y p e   i s   a v a i l a b l e . 6 .   u l t r a - t h i n   s i z e   ( 2 . 1 m m   h e i g h t ) 7 .   a u   p l a t e d   t e r m i n a l s   w i t h o u t   l e a d . n   a p p l i c a t i o n s 1 .   a n i m a l   r o b o t 2 .   s w i t c h   f o r   a u t o m o t i v e 3 .   m o t o r   d r i v e   u n i t                           4 .   r a d i o   c o n t r o l   e q u i p m e n t 5 .   e l e c t r i c   m o t o r - d r i v e n   b i c y c l e 6 . 5 1 2 . 0 # 2 # 1 # 3 1 1 . 0 c 1 . 0 # 2 5 0  5 . 5 2 - r 0 . 0 5 r i b 2 . 1 0 . 6 c 0 . 2   m a x . c 0 . 1 5   m a x . 0 . 5   r i b 1 . 0 0 . 2 r 0 . 2 1 . 5  0 . 1 5 . 5 8 . 2 1 4 . 9 5 . 0 4 - 1 . 6   d i a . 4 . 5 7 . 5 4 - 0 . 8  0 . 1 8 . 5  0 . 1 5 . 0 4 . 0   - 0       d i a . + 0 . 1 5 . 0   - 0 . 1 d i a . + 0 3 . 0   - 0 + 0 . 1 2 - 1 . 0 0   - 0 . 1 0   d i a . + 0 . 0 5 ( d   f o r m a t i o n t h r u - h o l e   l e n g t h ) ( i n   m m ) ( t o l e r a n c e :    0 . 3 ) p v s 1 a 6 . 5 1 2 . 0 # 2 # 1 # 3 1 1 . 0 c 1 . 0 # 2 2 . 0 5 0  5 . 5 2 - r 0 . 0 5 r i b 2 . 9 0 . 8 3 . 5 0 . 5   r i b 1 . 0 0 . 2 r 0 . 2 1 . 5  0 . 1 4 . 0   - 0       d i a . + 0 . 1 3 . 0   - 0 + 0 . 1 4 - 1 . 0   d i a . 0 . 2 0  0 . 0 3 4 - 1 . 6   d i a . 6 . 9 5 . 4 ( d   f o r m a t i o n t h r u - h o l e   l e n g t h ) ( i n   m m ) ( t o l e r a n c e :    0 . 3 ) 5 . 0 3 . 0 7 . 5 4 - 0 . 8  0 . 2 5 . 0 2 . 5 2 . 5 m o u n t i n g   f a c e p v s 1 l p a r t   n u m b e r t o t a l   r e s i s t a n c e   v a l u e ( k   o h m ) l i n e a r i t y ( % ) e f f e c t i v e   r o t a t i o n a l   a n g l e t c r r o t a t i o n a l   l i f e p v s 1 a 1 0 3 a 0 1 ( s v 0 1 a 1 0 3 a e a 0 1 ) 1 0    3 0 %  2 3 3 3 . 3    ( r e f . )  5 0 0 p p m /  c 1 m   c y c l e s p v s 1 l 1 0 3 a 0 3 ( s v 0 1 l 1 0 3 a e a 1 1 ) 1 0    3 0 %  2 3 3 3 . 3    ( r e f . )  5 0 0 p p m /  c 1 m   c y c l e s p v s 1   s e r i e s   w i l l   b e   c h a n g e d   t o   n e w   p a r t   n u m b e r   " s v 0 1 "   s i n c e   o c t .   1 ,   2 0 0 4 . n   c o n s t r u c t i o n p v s 1 a # 3   t e r m i n a l # 2   t e r m i n a l # 1   t e r m i n a l w i p e r r e s i s t i v e   e l e m e n t r e s i n   s u b s t r a t e r o t o r # 2   t e r m i n a l c o v e r p v s 1 l w i p e r r e s i s t i v e   e l e m e n t r e s i n   s u b s t r a t e r o t o r # 2   t e r m i n a l c o v e r # 3   t e r m i n a l # 2   t e r m i n a l # 1   t e r m i n a l c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r50e13.pdf 04.6.11

 7 4 9 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . n   s t a n d a r d   l a n d   p a t t e r n p v s 1 a 7 . 2 5 . 2 6 . 7 8 . 7 4 - 1 . 8 5 . 0 ( 8 . 5 ) ( 5 . 5 ) ( 1 . 1 ) ( i n   m m ) ( t o l e r a n c e :    0 . 1 ) ( 5 . 8   d i a . ) n   s t a n d a r d   m o u n t i n g   h o l e s p v s 1 l 2 . 5 2 . 5 5 . 0 5 . 5 7 . 0 4 - 1 . 0 d i a . + 0 . 1 - 0 ( i n   m m ) ( t o l e r a n c e   :    0 . 1 ) n   c h a r a c t e r i s t i c s ? t r  2 0 % l i n e a r i t y  3 % ? t r  2 0 % l i n e a r i t y  3 % ? t r  1 0 % l i n e a r i t y  3 % ? t r  1 0 % l i n e a r i t y  3 % ? t r  2 0 % l i n e a r i t y  3 % ? t r + 5 / - 3 0 % l i n e a r i t y  3 % ? t r  2 0 % l i n e a r i t y  3 % ? t r  2 0 % l i n e a r i t y  3 % ? t r :   t o t a l   r e s i s t a n c e   c h a n g e   t e m p e r a t u r e   c y c l e   ( t h e r m a l   s h o c k ) h u m i d i t y v i b r a t i o n s h o c k   ( 2 0 g ) h u m i d i t y   l o a d   l i f e   h i g h   t e m p e r a t u r e   e x p o s u r e l o w   t e m p e r a t u r e   e x p o s u r e   r o t a t i o n a l   l i f e   ( 1 m   c y c l e s ) please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r50e13.pdf 04.6.11

 p v s 1   s e r i e s   n o t i c e 7 5 9 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . n   n o t i c e   ( o p e r a t i n g   a n d   s t o r a g e   c o n d i t i o n s ) 1 .   s t o r e   i n   t e m p e r a t u r e s   o f   - 1 0   t o   + 4 0 d e g .   c   a n d           r e l a t i v e   h u m i d i t y   o f   3 0 - 8 5 % r h . 2 .   d o   n o t   s t o r e   i n   o r   n e a r   c o r r o s i v e   g a s e s . 3 .   u s e   w i t h i n   s i x   m o n t h s   a f t e r   d e l i v e r y .   4 .   o p e n   t h e   p a c k a g e   j u s t   b e f o r e   u s i n g . 5 .   d o   n o t   s t o r e   u n d e r   d i r e c t   s u n l i g h t . 6 .   d o   n o t   u s e   t h e   r o t a r y   p o s i t i o n   s e n s o r   u n d e r   t h e           f o l l o w i n g   e n v i r o n m e n t a l   c o n d i t i o n s .     i f   y o u   u s e           t h e   r o t a r y   p o s i t i o n   s e n s o r   i n   a n   e n v i r o n m e n t   o t h e r           t h e s e   l i s t e d   b e l o w ,   p l e a s e   c o n s u l t   w i t h   m u r a t a           f a c t o r y   r e p r e s e n t a t i v e   p r i o r   t o   u s i n g .     ( 1 )   c o r r o s i v e   g a s s e s   a t m o s p h e r e               ( e x .   c h l o r i n e   g a s ,   h y d r o g e n   s u l f i d e   g a s ,   a m m o n i a                 g a s ,   s u l f u r i c   a c i d   g a s ,   n i t r i c   o x i d e   g a s ,   e t c . )     ( 2 )   i n   l i q u i d               ( e x .   w a t e r ,   o i l ,   m e d i c a l   l i q u i d ,   o r g a n i c                 s o l v e n t ,   e t c . )     ( 3 )   d u s t y   /   d i r t y   a t m o s p h e r e     ( 4 )   d i r e c t   s u n l i g h t     ( 5 )   s t a t i c   v o l t a g e   n o r   e l e c t r i c / m a g n e t i c   f i e l d s     ( 6 )   d i r e c t   s e a   b r e e z e     ( 7 )   o t h e r   v a r i a t i o n s   o f   t h e   a b o v e n   n o t i c e   ( s o l d e r i n g   a n d   m o u n t i n g ) - p v s 1 a   t y p e 1 .   s o l d e r i n g   ( 1 )   p v s 1 a   s e r i e s   c a n   b e   s o l d e r e d   b y   r e f l o w   s o l d e r i n g             m e t h o d   a n d   s o l d e r i n g   i r o n .   d o   n o t   u s e   f l o w             s o l d e r i n g   m e t h o d   ( d i p p i n g ) .   ( 2 )   t h e   d i m e n s i o n   o f   l a n d   p a t t e r n   u s e d   s h o u l d   b e               m u r a t a ' s   s t a n d a r d   l a n d   p a t t e r n   a t   r e f l o w             s o l d e r i n g .   e x c e s s i v e   l a n d   a r e a   m a y   c a u s e             d i s p l a c e m e n t   d u e   t o   t h e   e f f e c t   o f   t h e   s u r f a c e             t e n s i o n   o f   t h e   s o l d e r .   i n s u f f i c i e n t   l a n d   a r e a             m a y   c a u s e   i n s u f f i c i e n t   s o l d e r i n g   s t r e n g t h   o n   p c b .   ( 3 )   s t a n d a r d   s o l d e r i n g   c o n d i t i o n           ( a )   r e f l o w   s o l d e r i n g   :   r e f e r   t o   t h e   s t a n d a r d                                                         t e m p e r a t u r e   p r o f i l e .           ( b )   s o l d e r i n g   i r o n :                     > t e m p e r a t u r e   o f   t i p     3 6 0   d e g .   c   m a x .                     > s o l d e r i n g   t i m e             3   s e c .   m a x . / 1   t e r m i n a l                     > d i a m e t e r                         3 m m   m a x .                     > w a t t a g e   o f   i r o n           3 0 w   m a x .             b e f o r e   u s i n g   o t h e r   s o l d e r i n g   c o n d i t i o n s   t h a n               t h o s e   l i s t e d   a b o v e ,   p l e a s e   c o n s u l t   w i t h   m u r a t a               f a c t o r y   r e p r e s e n t a t i v e   p r i o r   t o   u s i n g .   i f   t h e               s o l d e r i n g   c o n d i t i o n s   a r e   n o t   s u i t a b l e ,   e . g . ,               e x c e s s i v e   t i m e   a n d / o r   e x c e s s i v e   t e m p e r a t u r e ,               t h e   r o t a r y   p o s i t i o n   s e n s o r   m a y   d e v i a t e   f r o m   t h e               s p e c i f i e d   c h a r a c t e r i s t i c s .   ( 4 )   t h e   a m o u n t   o f   s o l d e r   i s   c r i t i c a l .   i n s u f f i c i e n t             a m o u n t s   o f   s o l d e r   c a n   l e a d   t o   i n s u f f i c i e n t             s o l d e r i n g   s t r e n g t h   o n   p c b .     e x c e s s i v e   a m o u n t s   o f             s o l d e r   m a y   c a u s e   b r i d g i n g   b e t w e e n   t h e             t e r m i n a l s .   ( 5 )   t h e   s o l d e r i n g   i r o n   s h o u l d   n o t   c o m e   i n   c o n t a c t             w i t h   t h e   c o v e r   o f   t h e   r o t a r y   p o s i t i o n   s e n s o r .   i f             s u c h   c o n t a c t   d o e s   o c c u r ,   t h e   r o t a r y   p o s i t i o n             s e n s o r   m a y   b e   d a m a g e d . 2 .   m o u n t i n g   ( 1 )   d o   n o t   a p p l y   e x c e s s i v e   f o r c e   ( p r e f e r a b l e   9 . 8 n             ( r e f . ;   1 k g f )   m a x . ) ,   w h e n   t h e   r o t a r y   p o s i t i o n             s e n s o r   i s   m o u n t e d   t o   t h e   p c b .   ( 2 )   d o   n o t   w a r p   a n d / o r   b e n d   p c b   t o   p r e v e n t   t h e   r o t a r y             p o s i t i o n   s e n s o r   f r o m   b r e a k a g e . 3 .   c l e a n i n g       c a n n o t   b e   c l e a n e d   b e c a u s e   o f   o p e n   c o n s t r u c t i o n . n   n o t i c e   ( s o l d e r i n g   a n d   m o u n t i n g ) - p v s 1 l   t y p e 1 .   s o l d e r i n g   ( 1 )   p v s 1 l   s e r i e s   c a n   b e   s o l d e r e d   b y   f l o w   s o l d e r i n g             m e t h o d   a n d   s o l d e r i n g   i r o n .     d o   n o t   u s e   r e f l o w             s o l d e r i n g   m e t h o d .   ( 2 )   s t a n d a r d   s o l d e r i n g   c o n d i t i o n           ( a )   f l o w   s o l d e r i n g                     > p r e - h a e t i n g   t e m p . :   8 0 - 1 0 0   d e g .   c                     > s o l d e r i n g   t e m p .     :   2 6 0   d e g .   c   m a x .                     > s o l d e r i n g   t i m e       :   3   s e c .   m a x .           ( b )   s o l d e r i n g   i r o n                     > t e m p e r a t u r e   o f   t i p :   3 6 0   d e g .   c   m a x .                     > s o l d e r i n g   t i m e         :   3   s e c .   m a x . / 1   t e r m i n a l                     > d i a m e t e r                     :   3 m m   m a x .                     > w a t t a g e   o f   i r o n       :   3 0 w   m a x .             b e f o r e   u s i n g   o t h e r   s o l d e r i n g   c o n d i t i o n s   t h a n               t h o s e   l i s t e d   a b o v e ,   p l e a s e   c o n s u l t   w i t h   m u r a t a               f a c t o r y   r e p r e s e n t a t i v e   p r i o r   t o   u s i n g .     i f   t h e               s o l d e r i n g   c o n d i t i o n s   a r e   n o t   s u i t a b l e ,   e . g . ,               e x c e s s i v e   t i m e   a n d / o r   e x c e s s i v e   t e m p e r a t u r e ,               t h e   r o t a r y   p o s i t i o n   s e n s o r   m a y   d e v i a t e   f r o m   t h e               s p e c i f i e d   c h a r a c t e r i s t i c s .   ( 3 )   t h e   a m o u n t   o f   s o l d e r   i s   c r i t i c a l .   ( 4 )   t h e   s o l d e r i n g   i r o n   s h o u l d   n o t   c o m e   i n   c o n t a c t             w i t h   t h e   c o v e r   o f   t h e   r o t a r y   p o s i t i o n   s e n s o r .   i f             s u c h   c o n t a c t   d o e s   o c c u r ,   t h e   r o t a r y   p o s i t i o n             s e n s o r   m a y   b e   d a m a g e d . 2 .   m o u n t i n g   ( 1 )   u s e   p c b   h o l e   t o   m e e t   t h e   p i n   o f   t h e   r o t a r y             p o s i t i o n   s e n s o r .     i f   t h e   r o t a r y   p o s i t i o n   s e n s o r             i s   i n s t a l l e d   i n t o   i n s u f f i c i e n t   p c b   h o l e ,   t h e             r o t a r y   p o s i t i o n   s e n s o r   m a y   b e   d a m a g e d   b y           m e c h a n i c a l   s t r e s s .       ( 2 )   d o   n o t   a p p l y   e x c e s s i v e   f o r c e   ( p r e f e r a b l y   9 . 8 n             ( r e f . ;   1 k g f )   m a x . ) ,   w h e n   t h e   r o t a r y   p o s i t i o n   c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r50e13.pdf 04.6.11

 pvs1 series notice 76 9 ! note ?please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc. ?this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. continued from the preceding page.      sensor is mounted to the pcb. 3. cleaning    cannot be cleaned because of open construction. n  reflow soldering standard profile pre-heating in air soldering gradual cooling in air 0 100 150 200 230 260 temperature (  c) 60-120 sec. 40 sec. max. (melting zone) time n  notice (handling) uncontrolled mechanical force except usual rotation on the hollow rotor of product, may cause big change of electrical characteristic, big increase of rotational torque or mechanical damage of product. therefore, please pay your attention on the following points for your design. 1. the fixing method of product must be soldering by      the terminals of product.  and please don't fix by      screw cramping of supporting board which might      cause mechanical deformation of product.  2. your connecting shaft must be sustained by your      bearing and any uncontrolled force should not       apply on the hollow rotor of product. n  notice (other) 1. please make sure the connecting impedance is not to      be less than 10m ohm.  the rotary position sensor      is designed to connect the output terminal and a/d      port of the microprocessor directly. therefore,      connecting impedance presupposes certain m ohm and      the contact resistance is set high. 2. to minimize the processing error and noise      influence which occur in rare cases, when data is      installed through the product, please note the      following items and program your software.   (1) data install should be done plural times and        applied the mean value.   (2) data considered as error should be invalid.   (3) if suspicious data is found, the data should be         re-installed. 3. before using rotary position sensor, please test      after assembly in your particular mass production      system. 4. murata cannot guarantee rotary position sensor      integrity when used under conditions other than      those specified in this document. please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r50e13.pdf 04.6.11

 no. item test methods total resistance 1 measure total resistance between the resistance element and terminals (terminals #1 and #3) with the contact arm positioned against a stop. the positioning of the contact arm and terminal should be the same for subsequent total resistance measurements on the same device. use the test voltage specified in table-1 for total resistance measurements. this voltage should be used whenever a subsequent total resistance measurement is made. s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s residual resistance 2 position the contact arm at the extreme counterclockwise limit of mechanical travel and measure the resistance between the contact arm and the corresponding end terminal. then, position the contact arm at the extreme clock - wise limit of mechanical travel and measure the resistance between the contact arm and the corresponding end ter - minal. during this test, take suitable precautions to ensure that the rated current of the resistance element is not exceeded. contact resistance 3 4 1 total resistance, nominal (ohm) 10 v r v 100 100 f r v 1k 1k f r v 10k 10k f r v 100k 100k f r 1.0 maximum test voltage (v) r x # 1 # 2 # 3 proofread resistence ac amplifier oscilloscope r x   :   t r i m m e r   p o t e n t i o m e t e r o s c i l l o s c o p e   b a n d w i d t h   : 1 0 0 h z   t o   5 0 k h z constant current source  (test current  shown in table 2) figure 1: crv measuring circuit table 1: total resistance test voltage 3.0 10.0 30.0 100.0 contact resistance variation should be measured with the measuring circuit shown below, or its equivalent. the operating wiper should be rotated in both directions through 90% of the actual effective-electrical travel for a total of 6 cycles. the rate of rotation of the operating wiper should be such that the wiper completes 1 count in determining whether or not a contact resistance variation is observed at least twice in the same location. the test current should follow the value given in table-2 unless otherwise limited by the power rating. standard total resistance r (ohm) 100 v r f 10k 10k v r f 100k 100k v r 10ma max. test current table 2: test current for crv 1ma max. 100  a max. humidity exposure the wiper contact point should be preset at about 50% position of effective rotational angle. after that, the poten - tiometer should be placed in a chamber at 40  2  c and 90 - 95% without loading for 500  12 hours. the resistance value should be measured after keeping the potentiometer in a room for 5  1/6 hours. 5 high temperature exposure the wiper contact point should be preset at about 50% position of effective rotational angle. after that, the poten - tiometer should be placed in a chamber at 70  2  c without loading for 500  12 hours. the resistance value should be measured after keeping the potentiometer in a room for 1.5  1/6 hours. 6 humidity load life the wiper contact point should be preset at about 50% position of effective rotational angle. after that, the poten - tiometer should be placed in a chamber at 40  2  c and 90 - 95% with loading the 1/2 rated voltage between #1 and #2 terminals, intermittently 1.5 hours on and 0.5 hours off for 1000  12hours.  the resistance value should be measured after keeping the potentiometer in a room for 5  1/6 hours. 7 load life the wiper contact point should be preset at about 50% position of effective rotational angle. after that, the poten - tiometer should be placed in a chamber at 70  2  c (50  2  c for pvz) with loading the 1/2 rated voltage between #1 and #2 terminals, intermittently 1.5 hours on and 0.5 hours off for 1000  12 hours. the resistance value should be measured after keeping the potentiometer in a room for 1.5  1/6 hours. the tests and measurements should be conducted under the condition of 15 to 35  c of temperature, 25 to 75% of relative humidity and 86 to 106 kpa of atmospheric pressure unless otherwise specified. if questionable results occur that have been measured in accordance with the a bove mentioned  conditions, the tests and measurements should be conducted under the condition of 25  2  c of temperature and, 45 to 55% of relative humidity and 86 to 106 kpa of atmospheric pressure. 8 temperature cycle the wiper contact point should be preset at about 50% position of effective rotational angle. after that, the poten - tiometer should be subjected to table 3,table 4 temperature for 5 cycles. the resistance value should be measured after keeping the potentiometer in a room for 1.5  10 minutes. sequence temp. (  c) -25  3 1 table 3: pvz time (min.) +25  2 2 3 +85  3 +25  2 4 30  3 10max. sequence temp. (  c) -55  3 1 table 4: pva3/pvs3/pvm4a --- c01 time (min.) 30  3 +25  2 2 10max. 3 +125  3 +25  2 4 30  3 10max. c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . 10max. 30  3 s m d   o p e n   t y p e   a n d   s m d   s e a l e d   t y p e   p v m 4 a _ c 0 1   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 7 7 9 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r50e13.pdf 04.6.11

 s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s the trimmer potentiometer should be subjected to each of the following temperatures (see table 5, table 6) for 30 to 45 minutes. the resistance value should be measured in the chamber. tcr= z 10 6 (ppm/  c)  t 1 : reference temperature in degrees celsius t 2 : test temperature in degrees celsius r 1 : resistance at reference temperature in ohm r 2 : resistance at test temperature in ohm r 2 C  r 1 r 1 (t 2 C t 1 ) the wiper should be rotated over 90% of the effective rotational angle without loading at a speed of 10 cycles per minute, for 10 cycles continuously.  the resistance value should be measured after keeping the potentiometer in a room for 10  5 minutes. sequence temp. (  c) +25  2 1* table 5: pvz -25  3 2 3* +25  2 +85  3 4 no. item test methods temperature coefficient of resistance rotational life 9 10 sequence temp. (  c) +25  2 1 table 6: pva3/pvs3/pvm4a --- c01 -55  3 2 3* +25  2 +125  3 4 c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . note*: norm temp. s m d   o p e n   t y p e   a n d   s m d   s e a l e d   t y p e   p v m 4 a _ c 0 1   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 7 8 9 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r50e13.pdf 04.6.11

 no. item test methods total resistance 1 measure total resistance between the resistance element and terminals (#1 and #3) with the contact arm positioned against a stop. the positioning of the contact arm and terminal should be the same for subsequent total resistance measurements on the same device. use the test voltage specified in table 1 for total resistance measurements. this voltage should be used for all subsequent total resistance measurements. s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s residual resistance 2 position the contact arm at the extreme counterclockwise limit of mechanical travel and measure the resistance between the contact arm and the corresponding end terminal. then, position the contact arm at the extreme clock - wise limit of mechanical travel and measure the resistance between the contact arm and the corresponding end ter - minal. during this test, take suitable precautions to ensure that the rated current of the resistance element is not exceeded. contact resistance variation 3 4 1 5 r x # 1 # 2 # 3 c o n s t a n t   c u r r e n t   s o u r c e ( t e s t   c u r r e n t   s h o w n   i n   t a b l e 2 ) p r o o f r e a d r e s i s t a n c e a c a m p l i f i e r o s c i l l o s c o p e o s c i l l o s c o p e   b a n d w i d t h   : 1 0 0 h z   t o   5 0 k h z r x   :   t r i m m e r   p o t e n t i o m e t e r figure 1: crv measuring circuit contact resistance variation should be measured with the measuring circuit shown in figure 1, or its equivalent. the adjustment rotor (screw) should be rotated in both directions through 90% of the actual effective-electrical rotational angle (number of turns) for a total of 6 cycles. only the last 3 cycles should count in determining whether or not a contact resistance variation is observed at least twice in the same location, exclusive of the roll-on or roll-off points where the contact arm moves from the termination, on or off, the resistance element. the rate of rotation of the adjustment rotor (screw) should be such that the adjustment rotor (screw) completes 1 cycle for 5 seconds minimum to 2 minutes maximum. the test current used should follow the value given in table 2 unless otherwise limited by power rating.  standard total resistance r (ohm)  r v 100 100 f r f 500 500 v r f 1k 1k v r f 2k 2k v r f 50k 50k v r f 200k 200k v r f 1m 1m v r f 2m 2m v r 20ma test current table 2: test current for crv 10ma 4ma temperature coefficient of resistance the trimmer potentiometer should be subjected to each of the following temperatures (see table 3) for 30-45 min - utes. temperature coefficient of resistance should be applied to the following formula. tcr= z 10 6 (ppm/  c)  t 1 : reference temperature in degrees celsius t 2 : test temperature in degrees celsius r 1 : resistance at reference temperature ohm r 2 : resistance at test temperature in ohm r 2 C  r 1 r 1 (t 2 C t 1 ) voltage setting stability the wiper should be set at approximately 40% of the actual effective-electrical rotational angle (number of turns). an adequate dc test potential should be applied between terminal #1 and terminal #3. the voltage between terminal #1 and terminal #3, and the voltage between terminal #1 and terminal #2, should be measured and applied to the  following formula.  voltage setting stability=  ( C ) z 100 (%) e : before test (the voltage between terminal #1 and terminal #2) e' : after test (the voltage between terminal #1 and terminal #2) e : the voltage between terminal #1 and terminal #3 e e e' e the following describes trimmer potentiometer testing conducted by murata manufacturing co., ltd. in accordance with mil-r-2209 7 (military specification for variable resistors, non-wirewound) and mil-std-202 (test methods for electronic and electrical component parts). 2ma 1ma 200  a 100  a 50  a 30  a e # 2 # 1 # 3 e figure 2 total resistance, nominal (ohm) 10 v r v 100 100 f r v 1k 1k f r v 10k 10k f r v 100k 100k f r 1.0 maximum test voltage (v) table 1: total resistance test voltage 3.0 10.0 30.0 100.0 sequence temperature (  c) +25 1* table 3: test temperatures -15 2 3 min. operating temperature +25 4* note*: reference temperature +65 5 6 max. operating temperature c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . s m d   s e a l e d   t y p e / l e a d   s e a l e d   t y p e   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 7 9 9 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r50e13.pdf 04.6.11

 no. item test methods temperature cycle 6 the trimmer potentiometer should be subjected to table 4 temperature for 5 cycles. the trimmer potentiometer should be removed from the chamber, and maintained at a temperature of 25  5  c for 1~2 hours. s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s humidity 7 1) pvc6, pv12, pv32, pv34 pvm4a --- d01 series  the trimmer potentiometer should be placed in a chamber at a temperature of 40  2  c and a humidity of 90~95% without loading for 250  8 hours (500  12 hours for pvm4a --- d01 series). the trimmer potentiometer should be removed from the chamber, and maintained at a temperature of 25  5  c for 5  1/6 hours. 2) pvf2 series the trimmer potentiometer should be placed in a chamber at 60  2  c and 90~95% without loading for 1000  12 hours. the trimmer potentiometer should be removed from the chamber, and maintained at a temperature of 25  5  c for 5  1/6 hours  2) pvg3, pvg5, pv01, pv22, pv23, pv36, pv37 series the trimmer potentiometer should be subjected figure-3 the programmed humidity environment for 10 cycle. the trim - mer potentiometer should be removed from the chamber, and maintained at a temperature of 25  5  c for 1.5  1/2 hours. 1 vibration 8 1) pv -- series the trimmer potentiometer should be vibrated throughout the frequency range at the 20g level.  a complete frequen - cy range, 10hz to 2000hz and back, should be made within 15 minutes for a total of 4 sweeps in each of the three axis direction for a total of 12 sweeps. 2) pvf2 series the trimmer potentiometer should be subjected to vibration at 0.3 inch amplitude. the frequency should be varied uniformly between the approximate limits of 10hz and 55hz. this motion should be applied for period of 2 hours in each of 3 mutually perpendicular directions (total of 6 hours). sequence temp. (  c) pv -- series pv22 series pvf2 series 1 table 4: one cycle of temperature cycle. -55  3 -25  3 2 +25  2 time (min.) 30 5 max. 3 +125  3 +150  3 +60  3 30 4 +25  2 5 max. c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . i n i t i a l   c o n d i t i o n i n g i n   a   d r y   o v e n 2 4   h o u r s i n i t i a l   m e a s u r e m e n t s a s   s p e c i f i e d   i n   3 . 2 c i r c u l a t i o n   o f   c o n d i t i o n i n g   a i r   s h o u l d b e   a t   a   m i n i m u m   c u b i c   r a t e   p e r   m i n u t e e q u i v a l e n t   t o   5   t i m e s   t h e   v o l u m e   o f t h e   c h a m b e r 2 2 2 3 2 4 2 1 2 0 1 9 1 8 1 7 1 6 1 5 1 4 1 3 1 2 1 1 1 0 9 8 7 6 5 4 3 2 1 0 7 0 6 5 6 0 5 5 5 0 4 5 4 0 3 5 3 0 2 5 2 0 1 5 1 0   5 - 5 - 1 0   0 o n e   c y c l e   2 4   h o u r s .   r e p e a t   a s   s p e c i f i e d   i n   3 . 3 p r i o r   t o   f i r s t   c y c l e u n l e s s   o t h e r w i s e s p e c i f i e d s t e p   7 s t e p   6 s t e p   5 s t e p   4 s t e p   3 s t e p   2 s t e p   1 u n l e s s   o t h e r w i s e   s p e c i f i e d t e m p e r a t u r e   t o l e r a n c e   i s ,  2  c   a t   a l l   p o i n t s   w i t h i n   t h e c h a m b e r   e x c e p t   t h e   i m m e d i a t e v i c i n i t y   o f   t h e   s p e c i m e n s   a n d t h e   c h a m b e r   s u r f a c e s s t e p   7 a s t e p s   7 a   a n d   7 b   p e r f o r m e d   d u r i n g   a n y 5   o f   t h e   f i r s t   9   c y c l e s .   h u m i d i t y u n c o n t r o l l e d   d u r i n g   s t e p s   7 a   a n d   7 b o n l y v o l t a g e   a p p l i e d   a s   s p e c i f i e d   i n   3 . 5 s t e p   7 b e n d   o f   f i n a l   c y c l e m e a s u r e m e n t s   a s s p e c i f i e d   i n   3 . 6 + 1 0  c - 2  c h u m i d i t y u n c o n t r o l l e d r a t e   o f   c h a n g e   o f   t e m p e r a t u r e   i s   u n s p e c i f i e d . h o w e v e r ,   s p e c i m e n s   s h o u l d   n o t   b e   s u b j e c t e d   t o   r a d i a n t   h e a t   f r o m   c h a m b e r - c o n d i t i o n i n g p r o c e s s e s 9 0 - 9 8 % r h 8 0 - 9 8 % r h 9 0 - 9 8 % r h 8 0 - 9 8 % r h 9 0 - 9 8 % r h t e m p e r a t u r e   ( d e g r e e s   c e l s i u s ) m i l - s t d - 2 0 2     m e t h o d   1 0 6 figure 3 shock 9 1) pv -- series the trimmer potentiometer should be shocked at the 100g (50g for pv22 and pv23 series) level and should be subjected to 4 shocks in each of the three axis directions for a total of 12 shocks. 2) pvm4a --- d01 series the trimmer potentiometer should be shocked at the 100g level and should be subjected to 3 shocks in each of the six axis directions for a total of 18 shocks. temperature road life 10 full rated continuous working voltage not exceeding the maximum rated voltage should be applied intermittently between terminal #1 and terminal #3 of the trimmer potentiometer, 1.5 hours on and 0.5 hours off, for a total of 1000  12 hours, at a temperature of 70  2  c (85  2  c for pv01 and pv37 series, 50  2  c for pvf2 series). the trim - mer potentiometer should be removed from the chamber, and maintained at a temperature of 25  5  c for 1 to 2 hours. high temperature exposure (except for pvf2) 11 the trimmer potentiometer should be placed in a chamber at a temperature of 125  3  c (150  3  c for pv22 series) 250  8 hours without loading. the trimmer potentiometer should be removed from the chamber, and maintained at a temperature of 25  5  c for 1 to 2 hours.  low temperature exposure (except for  pvf2 and pvm4a --- d01) 12 the trimmer potentiometer should be placed in a chamber at a temperature of -55  3  c for 1 hours without loading. full rated continuous working voltage not exceeding the maximum rated voltage should be applied for 45 minutes. the trimmer potentiometer should be removed from the chamber, and maintained at a temperature of 25  5  c for approximately 24 hours. c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . s m d   s e a l e d   t y p e / l e a d   s e a l e d   t y p e   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 8 0 9 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r50e13.pdf 04.6.11

 s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s r e s i s t o r   1 e n d   t e r m i n a l e n d   t e r m i n a l r e s i s t o r   2 e n d   t e r m i n a l e n d   t e r m i n a l d c   s u p p l y figure 4 no. item test methods low temperature operation (only for pvf2 and pvm4a --- d01) 13 the trimmer potentiometer should be placed in a chamber at a temperature of -25  3  c (-55  3  c for pvm4a --- d01 series) 48  4 hours without loading. the trimmer potentiometer should be removed from the chamber, and main - tained at a temperature of 25  5  c for 1-2 hours  c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . rotational life 14 1)pv -- series full rated continuous working voltage not exceeding the maximum rated voltage should be applied with the circuit shown in the figure. the adjustment rotor (screw) should be continuously cycled through not less than 90% of effec - tive-electrical rotational angle (number of turns), at the rate of 1 cycle for 5 seconds minimum to 2.5 minutes maxi - mum for total of 200 cycles. 2) pvg3, pvg5 series the adjustment rotor (screw) should be continuously cycled though not less than 90% of effective-electrical rotation - al angle (number of turns), at the rate of 1 cycle for 5 seconds minimum to 2.5 minutes maximum for a total of 50 (100 for pvg5) cycles, without loading. 3) pvf2, pvm4a --- d01 series the wiper should be rotated over 90% of the effective rotational angle without loading at a speed of 10 cycles per minute, for 100 cycles continuously.  s m d   s e a l e d   t y p e / l e a d   s e a l e d   t y p e   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 8 1 9 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r50e13.pdf 04.6.11

 no. item test methods independent linearity should vary no more than   2% within   160  to 50% voltage ratio. taper : linear, 100%/333.3  measured with the circuit as below (figure 1). linearity 1 the rotary position sensor should be subjected to each of the following temperatures (see table 1) for 30-45 minutes. temperature coefficient of resistance should be applied to the following formula. tcr= z 10 6 (ppm/  c)  t 1 : reference temperature in degrees celsius t 2 : test temperature in degrees celsius r 1 : resistance at reference temperature in ohm r 2 : resistance at test temperature in ohm note * : reference temperature r 2 C  r 1 r 1 (t 2 C t 1 ) temperature coefficient of resistance 2 g u a r a n t e e   l i m i t   f o r   l i n e a r i t y 1 0 0 % 5 0 % 1 0 0 %   /   3 3 3 . 3  - 1 6 0  0  + 1 6 0  0 % c c w c w r o t a t i o n a l   a n g l e   (  ) o u t p u t   v o l t a g e   r a t i o   ( % ) v   ( 1 - 2 ) v   ( 1 - 3 ) x 1 0 0 g n d   ( # 1 ) c o n n e c t i o n   i m p e d a n c e   :   1 m   o h m   m i n . d c 5 v   ( # 3 ) o u t p u t   ( # 2 ) figure-1 sequence temperature (  c) +25 *1 -40 2 +25 *3 +85 4 the rotary position sensor should be subjected to table 2 temperature for 5 cycles. then, the rotary position sensor should be kept in the dry box for 24 +8/-0 hrs. temperature cycle (thermal shock) 3 the rotary position sensor should be stored in a chamber at temperature of +60  2  c and relative humidity of 90-95% for 250  8 hrs.  after removing from the chamber, the rotary position sensor should be kept in the dry box for 24 +8/-0 hours. humidity 4 the rotary position sensor should be tested under the condition of the amplitude of 1.5mm, the frequency range from 10 to 55hz (should be traversed in approximately one minute) and 2 hours in each of 3 mutually perpendicular directions (total 6 hours). then, the rotary position sensor should be kept in the dry box for 1-2 hrs. vibration 5 the rotary position sensor should be tested under the condition of the peak acceleration 20g max. in half-sine wave and 5 shock s in each of 3 mutually perpendicular directions (total 15 shocks). then, the rotary position sensor should be kept in the dry bo x for 1-2 hrs. shock 6 full rated continuous working voltage not exceeding 5vdc should be applied intermittently between terminal #1 and terminal #3 o f the rotary position sensor, 1.5 hours on and 0.5 hours off, for 96  4 hours in total in a chamber at a temperature of +40  2  c and relative humidity of 90-95%. after removing from the chamber, the rotary position sensor should be kept in the dry box for 24 + 8/- 0 hours. humidity load life 7 the rotary position sensor should be stored in a chamber at the temperature of +85  3  c without loading for 250  8 hours. after removing from the chamber, the rotary position sensor should be kept in the dry box for 24 +8/-0 hours. high temp. exposure 8 the rotary position sensor should be stored in a chamber at the temperature of -40  3  c without loading for 168  4 hours. after removing from the chamber, the rotary position sensor should be kept in the dry box for 24 +8/-0 hours. low temp. exposure 9 the adjustment rotor should be continuously rotated within   160  of effective electrical rotational angle, at the rate of one cycle for 6 seconds for 1 million cycles under the condition of +25  2  c of temperature without loading. rotational life 10 sequence temperature (  c) time (min.) -40  3 30 1 +25  2 5 max. 2 +85  3 30 3 +25  2 5 max. 4 table-1 test temperatures table 2: one cycle of temperature cycle a n g l e   s e n s i n g   p o t e n t i o m e t e r   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 8 2 9 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r50e13.pdf 04.6.11
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 head office 2-26-10, tenjin nagaokakyo-shi, kyoto 617-8555, japan phone: 81-75-951-9111 international  division 3-29-12, shibuya, shibuya-ku, tokyo 150-0002, japan  phone: 81-3-5469-6123 fax: 81-3-5469-6155 e-mail: intl@murata.co.jp http://www.murata.com/ please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r50e13.pdf 04.6.11 note: 1. export control < for customers outside japan > murata products should not be used or sold for use in the development, production, stockpiling or utilization of any convention al weapons or mass-destructive weapons (nuclear weapons, chemical or biological weapons, or missiles), or any other weapons. < for customers in japan > for products which are controlled items subject to the foreign exchange and foreign trade law of japan, the export license sp ecified by the law is required for export. 2. please contact our sales representatives or product engineers before using the products in this catalog for the applications  listed below, which require especially high reliability for the prevention of defects which might directly damage to a third party's life, body or property, or when o ne of our products is intended for use in applications other than those specified in this catalog. q aircraft equipment w aerospace equipment e undersea equipment r power plant equipment t medical equipment y transportation equipment (vehicles, trains, ships, etc.) u traffic signal equipment i disaster prevention / crime prevention equipment o data-processing equipment !0 application of similar complexity and/or reliability requirements to the applications listed in the above 3. product specifications in this catalog are as of april 2004. they are subject to change or our products in it may be disconti nued without advance notice. please check with our sales representatives or product engineers before ordering. if there are any questions, please contact our sales  representatives or product engineers. 4. please read rating and      caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to pre vent smoking and/or burning, etc. 5. this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. 6. please note that unless otherwise specified, we shall assume no responsibility whatsoever for any conflict or dispute that ma y occur in connection with the effect of our and/or a third party's intellectual property rights and other related rights in consideration of your use of our product s and/or information described or contained in our catalogs. in this connection, no representation shall be made to the effect that any third parties are authori zed to use the rights mentioned above under licenses without our consent. 7. no ozone depleting substances (ods) under the montreal protocol are used in our manufacturing process.
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