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		  Datasheet File OCR Text:


		  http://www .weitron.com.tw weitron mmun221 1  series bias resistor t ransistor npn silicon r1 r2 s o t - 2 3 1 2 3 1.6  625 -65 t o +150 device marking and resistor v alues mmun2211 mmun2232 mmun2233 mmun2234 mmun2235 mmun2238 mmun2241 a8a, 24 a8j 4. 7 4.7 47 47 47 4.7 22 2.2 2.2 100 a8k a8l a8m a8r a8u 10 mmun2212 mmun2213 mmun2230 mmun2231 mmun2214 mmun2215 mmun2216 therma l  characteristics maximum r a tings rating                                              symbol v alue                           unit characteristics                                        symbol v alue                            unit 1 .  fr-4 @ minimun pad c olle c t or-emit t e r v oltage c olle c t or- b as e v oltage c olle c t or  c u r r e n t- c o n tinuous v ceo v cbo i 50 vdc 50 vdc 100                                         m a dc pd    ja    r tj, t s t g 246 mw mw / c c /w c emitter base collec t or 2 1 3 t otal  d e vi c e  d issip a tion fr-5  b oa r d  (1) t he r mal  r esistan c e ,   j un c tion  t o  a mbie n t (1) j un c tion and  s t o r ag e , t em p e r a tu r e d e r a t e a b o v e t   = 25c 25c a a8b a8c, 26 a8d a8e a8f a8g a8h 22 47 10 10 4.7 1.0 2.2 10 22 47 47 1.0 2.2 c device marking r1(k) r2(k) devic e markin g r1(k ) r2(k)  lead(pb) - f r ee p b 1/10 re v .b   25-jan-07    

 weitron  http://www .weitron.com.tw electrical  characteristics   (t a  = 25 c unless otherwise noted) characteristic symbol min ty p max unit off characteristics collector-base  cutof f current (v cb  = 50 v ,  i e  = 0) i cbo - - 100 nadc collector-emitter cutof f current (v ce  = 50 v ,  i b  = 0) i ceo - - 500 nadc emitter-base cutof f current mmun2211 (v eb  = 6.0 v ,  i c  = 0) mmun2212 mmun2213 mmun2214 mmun2215 mmun2216 mmun2230 mmun2231 mmun2232 mmun2233 mmun2234 mmun2235 mmun2238 mmun2241 mmun2211 mmun2212 mmun2213 mmun2214 mmun2215 mmun2216 mmun2230 mmun2231 mmun2232 mmun2233 mmun2234 mmun2235 mmun2238 mmun2241 mmun2211 mmun2212 mmun2213 mmun2214 mmun2215 mmun2216 mmun2230 mmun2231 mmun2232 mmun2233 mmun2234 mmun2235 mmun2238 mmun2241 i ebo - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0.5 0.2 0.1 0.2 0.9 1.9 4.3 2.3 1.5 0.18 0.13 0.2 4.0 0.1 madc collector-base breakdown v oltage (i c  = 10  ma, i e  = 0) v (br)cbo 50 - - vdc collector-emitter breakdown v oltage (note 2.) (i c  = 2.0 ma, i b  = 0) v (br)ceo 50 - - vdc on  characteristics   (note 2.) dc current gain (v ce  = 10 v ,  i c  = 5.0 ma) h fe 35 60 80 80 160 160 3.0 8.0 15 80 80 80 160 160 60 100 140 140 350 350 5.0 15 30 200 150 140 350 350 - - - - - - - - - - - - - - collector-emitter saturation v oltage  (i c  = 10 ma, i b  = 0.3 ma) (i c  =  10 ma, i b  =  5 ma)  mmun2230/mmun2231 (i c  =  10 ma, i b  =  1 ma)  mmun2215/mmun2216/mmun2232 mmun2233/mmun2234/mmun2235/mmun2238 2. pulse test: pulse width < 300 ms, duty cycle < 2.0 %. v ce(sat) - - 0.25 vdc output v oltage (on) (v cc  = 5.0 v ,  v b  = 2.5 v ,  r l  = 1.0 k w ) (v cc  = 5.0 v ,  v b  = 3.5 v ,  r l  = 1.0 k ) (v cc  = 5.0 v ,  v b  = 5.0 v ,  r l  = 1.0 k ) v ol - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 vdc mmun2211   series w w

 weitron http://www .weitron.com.tw mmun221 1  series electrical  characteristics   (t a  = 25 c unless otherwise noted) (continued) characteristic symbol min typ max unit on  characteristics  (note  2) (continued) output v oltage (of f)  (v cc  = 5.0 v ,  v b  = 0.5 v ,  r l  = 1.0 k ) (v cc  =  5.0 v ,  v b  =  0.050 v ,  r l  = 1.0 k ) mmun2230 (v cc  =  5.0 v ,  v b  =  0.25 v ,  r l  = 1.0 k ) mmun2215 mmun2216 mmun2233 mmun2238 v oh 4.9 - - vdc input resistor mmun2211 mmun2212 mmun2213 mmun2214 mmun2215 mmun2216 mmun2230 mmun2231 mmun2232 mmun2233 mmun2234 mmun2235 mmun2238 mmun2241 r 1 7.0 15.4 32.9 7.0 7.0 3.3 0.7 1.5 3.3 3.3 15.4 1.54 1.54 70 10 22 47 10 10 4.7 1.0 2.2 4.7 4.7 22 2.2 2.2 100 13 28.6 61.1 13 13 6.1 1.3 2.9 6.1 6.1 28.6 2.86 2.86 100 k resistor ratio mmun221 1/mmun2212/mmun2213 mmun2214 mmun2215/mmun2216/mmun2238 mmun2241 mmun2230/mmun2231/mmun2232 mmun2233 mmun2234 mmun2235 r 1 /r 2 0.8 0.17 - - 0.8 0.055 0.38 0.038 1.0 0.21 - - 1.0 0.1 0.47 0.047 1.2 0.25 - - 1.2 0.185 0.56 0.056 2. pulse t est: pulse width < 300  m s, duty cycle < 2.0% typical  electrical characteristics mmun2211 figure 1. derating curve 250 200 150 100 50 0 -50 0 5 0 100 150 t a , ambient tempera ture (5    ) figure 2. v ce(sat)  vs. i c p d,  power dissip a tion (milliw a tts) r q ja = 625  j  j /w 1 0.1 0.01 0.001 02 0 4 0 6 0 8 0 i c , collect or current (ma) i c /i b  = 10 v ce(sat),  maximum collect or vol t age (vol ts) t a  = -25 75 25  j  j  j w w w w

 weitron http://www .weitron.com.tw mmun221 1  series typical  electrical characteristics mmun2211 100 10 1 0.1 0.01 0.001 0 123 4 v in ,  input vol t age (vol ts) 5 678 9 1 0 v o  = 5 v i c,  collect or current (ma) t a  = -25 75 25 1000 100 10 1 1 0 100 i c , collect or current (ma) 50 0 1 02 0 3 04 0 4 3 1 2 0 v r , reverse bias vol t age (vol ts) f = 1 mhz l e  = 0 a t a  = 25 v ce  = 10 v c ob,  cap acit ance (pf) h fe,  dc current gain (normalized) t a  = 75 -25 25 10 02 0 3 0 i c , collect or current (ma) 10 1 0.1 40 50 figure 3. dc current gain v in,  input vol t age (vol ts) t a  = -25 75 25 v o  = 0.2 v figure 4. output capcitance figure 5. output current vs. input v oltage figure 6. input v oltage vs. output current mmun2212 figure 7. v ce(sat)  vs. i c 0.001 0.01 0.1 1 40 i c , collect or current (ma) 02 0 6 0 8 0 i c /i b  = 10 v ce(sat),  maximum collect or vol t age (vol ts) t a  = -25 25 75 figure 8. dc current gain 1000 10 i c , collect or current (ma ) 100 10 1 100 v ce  = 10 v h fe,  dc current gain (normalized) t a  = 75 25 -25 j j j j j j j j j j j j j j j j

 weitron http://www .weitron.com.tw mmun221 1  series typical  electrical characteristics mmun2212 c ob,  cap acit ance (pf) figure 9. output capacitance figure 10. output current vs. input v oltage 100 0 v in ,  input vol t age (vol ts) 10 1 0.1 0.01 0.001 24 68 1 0 0 i c , collect or current (ma) 100 10 1 0.1 10 20 30 40 50 figure 1 1. input v oltage vs. output current 50 01 0 2 0 3 0 4 0 4 3 2 1 0 v r , reverse bias vol t age (vol ts) f = 1 mhz l e  = 0 a t a  = 25 v o  = 5 v v o  = 0.2 v i c,  collect or current (ma) v in,  input vol t age (vol ts) t a  = -25 75 25 t a  = -25 75 25 j j j j j j j mmun2213 v ce(sat),  maximum collect or vol t age (vol ts) figure 12. v ce(sat)  vs. i c 0 2 04 06 0 8 0 10 1 0.1 0.01 i c , collect or current (ma) i c /i b  = 10 t a  = -25 75 25 figure 13. dc current gain 1000 10 i c , collect or current (ma) 100 10 1 100 v ce  = 10  v h fe,   d c  current gain (normalized) t a  = 75 -25 25 j j j j j j

 weitron http://www .weitron.com.tw mmun221 1  series typical  electrical characteristics mmun2213 figure 14. output capacitance 50 01 0 2 0 3 0 4 0 1 0.8 0.6 0.4 0.2 0 v r , reverse bias vol t age (vol ts) f = 1 mhz l e  = 0 a t a  = 25 c ob,  cap acit ance (pf) 02 4 6 8 1 0 100 10 1 0.1 0.01 0.001 v in ,  input vol t age (vol ts) figure 15. output current vs. input v oltage v o  = 5 v i c,  collect or current (ma) t a  = 25 5 c 75 5 c 25 5 c t a  = -25 75 25 100 10 1 0.1 01 0 2 0 3 0 4 0 5 0 i c , collect or current (ma) figure 16. input v oltage vs. output current v o  = 0.2 v v in,  input vol t age (vol ts) 75 t a  = -25 25 j j j j j j j mmun2214 figure 17. v ce(sat)  vs. i c i c , collect or current (ma) 02 0 4 0 6 0 8 0 1 0.1 0.01 0.001 i c /i b  = 10 t a  =  -25 25 75 v ce(sat),  maximum collect or vol t age (vol ts) figure 18. dc current gain 1 1 0 100 i c , collect or current (ma) v ce  = 10 300 250 200 150 100 50 0 2 4 6 8 15 20 40 50 60 70 80 90 h fe,  dc current gain (normalized) 25 t a  = 75 -25 j j j j j j

 weitron http://www .weitron.com.tw mmun221 1  series typical  electrical characteristics mmun2214 4 3.5 3 2.5 2 1.5 1 0.5 0 02 46 8 1 0 1 5 20 25 30 35 40 45 50 v r , reverse bias vol t age (vol ts) figure 19. output capacitance f = 1 mhz l e  = 0 a t a  = 25 i c,  collect or current (ma) c ob,  cap acit ance (pf) 100 10 1 02 46 8 1 0 figure 20. output current vs. input v oltage v in , input vol t age (vol ts) v o  = 5 v t a  = -25 75 25 10 1 0.1 01 0 2 0 3 0 4 0 5 0 figure 21. input v oltage vs. output current i c , collect or current (ma) v o  = 0.2 v v in,  input vol t age (vol ts) t a  = -25 75 25 j j j j j j j mmun2232 t a  = 75 i c /i b  =10 12 1 0.1 0.001 16 8 42 0 i c , collect or current (ma) v ce(sat),  maximum collect or vol t age (vol ts) 0.01 24 28 -25 25 figure 22. v ce(sat)  vs. i c figure 23. dc current gain v ce  = 10 v 0 1000 100 25 50 10 100 1 75 i c , collect or current (ma) h fe,  dc current gain t a  = 75 -25 25 125 j j j j j j

 weitron http://www .weitron.com.tw mmun221 1  series typical  electrical characteristics mmun2232 figure 24. output capacitance figure 25. output current vs. input v oltage f = 1 mhz i e  = 0 a t a  = 25 0 100 10 24 6 1 0.1 0.01 8 0 4 3 20 2 1 0 v in,  input vol t age (vol ts) v r,  reverse bias vol t age (vol ts) i c , collect or current (ma) c ob,  cap acit ance (pf) 10 60 50 40 30 5 6 v o  = 5 v 75 t a  = -25 25 figure 26. output v oltage vs. input current v o  = 0.2 v 0 10 10 20 30 1 0.1 i c,  collect or current (ma) v in,  input vol t age (vol ts) t a  = -25 75 25 j j j j j j j mmun2233  75 t a  = -25 figure 27. v ce(sat)  vs. i c 25 i c /i b  = 10 12 1 0.1 0.001 17 7 22 2 i c , collect or current (ma) v ce(sat),  maximum collect or vol t age (vol ts) 0.01 27 32 figure 28. dc current gain v ce  = 10 v 1 1000 100 10 1 10 i c , collect or current (ma) h fe,  dc current gain t a  = -25 100  75 25 j j j j j j

 weitron http://www .weitron.com.tw mmun221 1  series mmun221 1  series typical  applica tions for npn brt s load +12 v figure 32. level shifter: connects 12 or 24 v olt circuits to logic in out v cc isola ted load from  m p or other logic +12 v figure 33. open collector inverter: inverts the input signal figure 34. inexpensive, unregulated current source  

 weitron http://www .weitron.com.tw mmun221 1  series dim a b c d e g h j k l m m i n 0 . 3 5 1 . 1 9 2 . 1 0 0 . 8 5 0 . 4 6 1 . 7 0 2 . 7 0 0 . 0 1 0 . 8 9 0 . 3 0 0 . 0 7 6 max 0.51 1.40 3.00 1.05 1.00 2.10 3.10 0.13 1.10 0.61 0.25 a b d e g m l h j t op     view k c so t -23 sot -23 package outline dimension
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