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Mr. Aditep Pan-in

Degree Bachelor of Science

Major Program Applied Physics

Academic Year 2556

Advisor Assoc.Prof. Sahlay Lekchaum
ABSTRACT

This project study about sound level meters 60 to 80 dB display with 10 LED with study
about inside the sound level meter include is Differential amplifier. Circuit currents.
Comparators. And voltage were measured with the input and output of each circuit. Then
determine the relationship of voltage by measuring the volume and compared with the theory of
the Circuit. Measured and compared with the measurement volume in decibels. The experiment to
see the relationship of each Circuit. Differential amplifier at point A and point B, which is a
measure of the voltage input - output of the differential amplifier. Values obtained from
measurements on the first LED voltage is 1.07 mV and 28.77 mV, respectively, compared to the
circuit at the point E, F and G, which is a measure of the voltage input - output Comparators
Values obtained from measurements on a 10 LED have an average voltage 4.588 V, 4.620V and
1.882V, respectively, and compared to the measured sound level in decibels. Therefore, the value
obtained from a graph. The graph shows that the author has been compared to the sound level in
decibels. Between maximum and minimum values in the form of an increased number of LED
bulbs and LED bulbs are a measure of the decrease can be seen that the values obtained are very

similar.

Keyword : Sound Level Meters,Microphone
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Specification and character

Frequency Response : 100-16000 Hz

Output Impedance : 1KQ for short distance, 2.3KQ for long distance

Power Supply :DC-15V

Sendsibility :-45dB for short distance,-38dB for long distance
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A1319N 4.2 HAMIIAAUTIAUANATONTNAUINUG B VDINITUYIWHAA T

s lWiuerdwa (mv)
$7IU LED Aa | 1 2 3 iy
1 28.2 28.9 29.2 28.77
2 32.4 35.1 35.2 34.23
3 41.8 433 40.4 41.83
4 45.7 46.1 46.2 46.00
5 53.5 53 55.1 53.87
6 56.5 58.4 57.7 57.53
7 61.4 61.8 63.6 62.27
8 LIR7 69.8 71.4 70:97
9 77.2 77.1 77.2 77.17
10 83.2 85.5 84.2 84.30
10 83.4 83.8 86.5 84.57
9 78.7 78.5 78 78.40
8 A2 72.1 70.7 71.67
7 63.2 61.7 61.6 62.17
6 57.8 59.2 57.6 58.20
5 SR kY. * 013 51.90
4 45.1 45.5 47.5 46.03
3 41.8 40.1 414 41.10
2 33.4 iz 343 33.30
1 28.2 28 28 28.07
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Vfout = i{:vl
=—(101(1.13))
Vout = —113.RSB
v%m=1+§%
=1+ (101)(0.001)
= (.101
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= —113.83 +0.101
= —113.726
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4. imsiaassauanasonludumis C uag D Nimua Taeldinieq
poadalaany (Oscilloscope) ag 11adiimes
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6. Mnsvunnar useau' T Seumsuiusiuiuvesvaea LED #

[ '

" 4 a .3' & ' J 9
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A1319% 4.3 HANTIAAUTIAUANATONNAWHNUI C VOIIITAULDY

usau TWihdunamv)
91U LED fa | 1 g 3 inde
1 29.2 288 27.4 28.47
i) 31.6 31 31 31.20
3 42 41.2 41.4 41.53
4 46.6 46.4 46.6 46.53
5 53.5 52.7 53.2 53.13
6 57.3 57.5 55.5 56.77
- 61.1 63.7 63.4 62.73
8 69.3 70.7 69.6 69.87
9 79 78.5 77.6 78.37
10 85.6 84.2 84 84.60
10 84.6 85.7 85.2 85.17
9 77.9 76.1 VA3 77.17
8 69 72.8 70.5 70.77
7 61.7 63.6 62.7 62.67
6 55.7 56.6 56.1 56.13
5 513 52.9 51.4 51.87
4 455 46.7 472 46.47
3 41.4 40.1 41.1 40.87
2 32.1 31.1 32 31.73
1 27 26.7 28 27.23

59



AFMIHEAAIHANTIAAMTIAUANATONNAMNUS C YBII9DTAUILI

(H1
Frag
3ao6kR?
2 ¢!
Ph-Fk
123
Y

A e T )

B
2280y

[#53]
Manw

& S1op M Pos D0 MEASIRE

CHY Hhamy T MTdes T CHY S -Bamy
B-Feb-i2 15T SgEieN:

TES 10028 -~ 2:40:18 PM 246/2013
i 1 - Y o =
31U 4.22 ATIWIAAIAT V(mV) DUNAVDINT IUTAIADT Yz LED Aa 1 AN

Tek Ji. @ Stop 4 Pas OGS PEAZIIRE
- i - . ' ] o
CH1
Freug
AET M 7
81
PPk
ik
CH1

hﬁﬁfwmﬁkfwv\wm)w;: Ji ¢ Mean
_ -4y
i1

RS

FLay

LH1
Hisren

i

CHY Mome ¥ 100ms U S B
fieF b3 19:99 SEBAEHY

TS 10028 - 2:42:19 PM 2/6/20113

319 4.23 nlueasn vimv) §wgmmmm=§ﬂma§ VY LED @A 2 AN



Tek L. @sup MEos BOHGs  WEASURE
I CCH
i Freg
| S Oa0RHR Y
£8
PPk
2488m
£H1
Apan
5.2
{ht
MR
L XAy
£HY
L Mane
CHT 380ey = o Mo CHT S -6 a2
E~Fatin ] 1T AR
TOS 10028 - 3:00:02 PM  2/6/2013

&‘W«}W‘WW%

[l

3191 4.24 nsmliiaasa1 VimV) SuwauomuGaiaes vz LED @n 3 A

Tek  Ji.  ®Zwp  MPabOs  MEASURE
" IH1
?R"q
433 3Hy
M1
- P

3

E i

o THA
o Mean
Y sy

M
£irts
4R.Emy
£H1
i Mo
CHE WoeY M 100ms SHI S -E45500

fiefebm13 T8 S AA0H
TR 10028 -5:12:02 PM 2/6/2013

31 4.25 n3luaaen V(mv) dunavensudmaes vy LED @n 4 A2



Tek  Ji. @Sop  MPomfibas 0 MESIURE

' ' : L
Freq
AFRAHY
i a g
Fe-ph
288mv

o 4 CH1
§30  AATY B A?L I
| R

H
Bhg%
T3 3
e
Hung
CHY WOmY Crtingms 0 CHE S -Rmy

B-Fab~13 1630 FT4A5M:
TDS 10028 - 3:23:25 PM 2iB/2013

31l 4.26 nsmluaasa Vimv) BunavesniuGames vz LED Aa 5 A9

L Tek L @Swp M Pas Ol MEASHRE
- CH1
Freg
933.2Hz
£H1
-
JdEmY
£H1
dean
344
CHY
firds
S8 5y

£H1
‘ : Mot
Nt A T 117t St O O
: f-feh-13 188 451448y
’ TDS 10028 - 3:30:50 PM 2/6/2013

519 4.27 naluerasa V(mv) auwmawim%mm YL LED A9 6 A4

62



Tek M. ®swp  MPss 008k MEASURE
. H  CH
Frag
i
H1
‘ Pe~p4

; B3y

i g W OHY
: ; ; Ban

CHY om0 MMEms M1 S-Sl
Bef 13 1851 B2A5THe
TDS 10028 - 344:41 PM - 2/6/2013

31 4.28 nslnaaeal vimv) Sunaveansiudames vuz LED An 7 Adg

Telk M. @Swp  MEPsDO MEAIURE
¥ {H1
Frag
EasH 7
L
]
3900y
] M1
i tean
8ol
oHY
s
FA By

1M1
Mote

CHY 00wy MM OHT S By
BeFafe 13 1540 BT
TDS 10028 - 3:56:11 PM  2/6/2013

711 4.29 AsluaAsA1 V(mv) SunaveaniuFaaes vz LED An 8 A

63



Tek L. #iup b Fou 00N MEATURE
!*.111
Fray
F¥13Hr
{H1
Fe~Pi
443mY

Ly
£H
85

SmY

Tl
Moty
UHY e Mt ord S Ry
f-Frt13 181 AW T5EH?
TDS 10028 - 4:04:12 PM 2/6/2013

319 430 namliaaea Vimv) Bunavesniudaaes vy LED Aa 9 A

Tek  JL.  @iwp Bt Fost D0 MEASURE
: *’ UH1
Freg
453 5Hz
{#1
Py

390
{1
Wearn

~ TR U
LM
fpas
ERRUT
{H1
Hae

CHT My Mlagms 0 UH 7 ~B4dmy

B pdsetd 11270 B 4R4Hx
TOS 10028 - 41507 PM 2/6/2013

3 431 nsludasA V(mV) Bunaveansusames vz LED Aa 10 A2



AT 4.4 HAMITAMNTITUANATOUNA NN D VDINVTAUIVL

usau Iihiednav)
913U LED An | 1 2 3 iy
1 2:12 2.261 2.287 2.22
2 2.43 2.546 2.493 2.49
3 2.718 2.65 2.626 2.66
4 2.943 2.913 2.968 2.94
5 ST 3.199 3.209 3.23
6 3.323 3.49 3.519 351
7 3.803 3.725 3.763 3.76
8 4.136 4.105 4.126 4.12
9 4319 4.375 4.356 4.35
10 4.672 4.653 4.642 4.66
10 4.684 4.655 4.708 4.68
9 4.421 4,443 4.432 4.43
8 4.056 4.135 4.132 4.11
7 3.806 3.864 3.824 3.83
6 3.546 3.594 3.532 3.56
3 3.249 3.328 3.398 3.39
4 2.802 3.07 2.902 2.92
3 2.631 2.745 2.681 2.69
2 2.426 2.476 2.453 2.45
1 2.156 2.151 2.178 2.16
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VAAUMNT Vy, = Voo -V, 021877
Ve () = 9-222 = 678V
V(@) = 9-249 = 651V
V() = 9-266 = 631V
V@ = 9-294 = 606V
Vg (=G =898uz 5.77V
V(6 = 9-351 = 549V
V(D = 9-376 = 524V
V(8 = 9-412 = 488V
Vo (9) = 9-435 = 465V

Vo (10) = 9-466 = 434V
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1
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i

' a4 a -3 & @ 1 ] o o ] ' =1
iWanaaniiuIuIaanng ‘]N‘ﬂz’}lﬂﬂ'lﬂ'é)ﬂﬁ”llﬂuﬂu?ﬂ Taa uazmmmumnmaﬂum TN

4.5 1A% 4.6 1WA1NY

A15197 4.5 HaMITIARUISIAUANATOUNAUNUG E 1ag F U942995A UL

. useeiu s una (v)
$1UUYABA LED
Amau(lvaa) At At afadts Ao

Vi V2 Vi-V2 | VI V2 Vi-v2 | Vi V2 vi-v2 | vi V2 V1-v2
1 1.986 | 2248 | 0262 | 1980 | 2.046 | 0057 | 1984 | 2.164 | 0.180 | 1.986 | 2.153 | 0.166
2 2276 | 2.416 | 0.140 | 2278 | 2511 | 0233 | 2277 | 2519 | 0242 | 2277 | 2482 | 0.205
3 2565 | 2.660 | 0.005 | 2567 | 2.621 | 0054 | 2.568 | 2.666 | 0.098 | 2567 | 2.649 | 0.082
4 2857 | 2923 | 0.066 | 2.859 {2975 | 0116 | 2.859 | 2984 | 0.25 | 2.858 | 2961 | 0.102
5 3.146 | 3241 | 0095 | 3.148 | 3269 | 0121 | 3.147 | 3200 | 0053 | 3.147 | 3237 | 0.090
6 3433 | 3507 | 0074 | 3431 |3.534 | 0103 | 3.434 | 3551 | 0117 | 3.433 | 3531 | 0.098
7 3721 | 3849 | 0128 | 3722 | 3.808 | 0086 |3.719 |3.822 | 0103 | 3721 |3.826 | 0.106
8 4018 | 4240 | 0222 | 4019 | 4190 | 0171 | 4012 | 4106 | 0.094 | 4016 | 4.179 | 0.162
9 4208 | 4308 | 0.010 | 4295 | 4313 | 0018 | 4.294 | 4464 | 0.170 | 4296 | 4362 | 0.066
10 4587 | 4638 | 0.051 | 4591 | 4613 | 0022 | 4587 | 4610 | 0023 | 4588 | 4.620 | 0.032
10 4588 | 4598 | 0.010 | 4590 | 4706 | 0.116 | 4587 | 4.750 | 0.163 | 4588 | 4.685 | 0.096
9 4304 | 4491 | 0.187 | 4207 | 4343 | 0046 | 4204 | 4446 | 0152 | 4298 | 4.427 | 0.128
8 3008 | 4.114 | 0.116 | 4007 | 4.026 | 0019 | 4010 | 4175 | 0.165 | 4.005 | 4.105 | 0.100
7 3712 | 3.809 | 0007 | 3713 | 3971 | 0258 | 3.717 | 3.805 | 0088 |3.714 |3.862 | 0.148
6 3423 | 3.556 | 0.133 | 3.420 | 3.604 | 0184 | 3.428 | 3518 | 0090 | 3.424 | 3559 | 0.136
5 3138 | 3227 | 0.089 | 3.140 | 3307 | 0167 | 3.135 | 3267 | 0132 |3.138 | 3.267 | 0.129
4 2853 | 3.023 | 0.170 | 2.859 | 3.090 | 0231 | 2.855 | 3.015 | 0160 | 2.856 | 3.043 | 0.187
3 2560 | 2.645 | 0085 | 2.561 | 2.760 | 0.199 | 25563 | 2.796 | 0233 | 2.561 | 2.734 | 0.172
2 2276 | 2.546 | 0270 | 2277 | 2.534 | 0257 | 2275 | 2509 | 0234 | 2.276 | 2.530 | 0.254
1 1983 | 2233 | 0250 | 1986 | 2231 | 0245 | 1.983 | 2.144 | 0.161 | 1.984 | 2203 | 0219




A15197 4.6 HAMTIAANMTIAUANATDUNAMNUL G UDIIVTAUNDY

$1uIunaea LED | usedulihioiina (v)

inau(Iiaa) afaiil | adaf2 |afedis | mde
1 1.849 1.848 1.848 1.348
2 1.910 1.903 1.906 1.906
3 1.817 1.818 1.819 1.818
4 1.895 1.895 1.892 1.894
5 1.888 1.884 1.885 1.886
6 1.813 1.812 1.811 1.812
) 1.893 1.891 1.887 1.890
8 1.896 1.893 1.891 1.893
9 1.879 1.879 1.880 1.879
10 1.887 1.881 1.879 71.882
10 1.885 1.880 1.883 1.883
9 1.873 1.871 1.876 1.873
8 1.885 1.882 1.885 1.884
7 1.883 1.880 1.879 1.881
6 1.806 1.805 1.807 1.806
5 1.867 1.877 1.877 1.874
4 1.884 1.885 1.886 1.885
3 1.813 1.814 1.811 1.813
2 1.900 1.899 1.896 1.898
1 1.828 1.838 1.831 1.832

68



69

=y d s
4.3.2 MIINTIZHNANITIA
=1 a o i VoW Py P
INATNN 4.5 1A 4.6 VL IATIZHAANITAIUINMIAT B8AT N5 (Tsumen
o [ d o 4 :& Yo 1 dy
nazmssnnamaulesdudanumanieuvesyniens Tadae 1l
AU 98313 ITeumey Tagaun1suUUTIAY 1naumsh 3.8 92 lde il

_ R2 A‘L =) ;’ 1
Vv, = Re X Vee 11D R, ADHDTINANUA R -R

V, = —=x4938 = 2033V
1 17

V, = —x4938 = 2323V
z 17

V, = +%x4938 = 2614V
3 17

V, = 2x4938 = 2904V
+ 17
11

Vil -=19 2 wozgla="" 3195V
5 17

V. = +:x4933 = 3.485V
6 17
13

0N/ B%dess | 2 Ree
7 17
14

V, = —x4938 = 4066V
8 17

Vo = —-x4938 = 4357V
17
16

Vip = 1ox4938 = 4647V

o 1 = i
msAnumanlesifuannuanmaouueIEAINLT

ArRIANAT AL — AR R 1A

WesFupmumandon = : : X 100%
ANRTINNITATUIANL
v, = 203309% 9000 =2311%
v, =2382277 59009 =2022%
v, = 28142567, 1009, = 1798%

2.614



70

Vo = %@ x 100 % = 1584 %
T = %;_5%1;” x 100 % = 1502 %
v = 3‘—438_-‘51% X100 % = 1.492%
v, = 3TSTR100%  =1456%
Ve = 20 X 100% = 1229 %
v, = 2T 100% =1354%
Vi = 22 100 % = 1.269%
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AT NN4.7 HanTIARTPEAK IS sumeusenimsoddaieanaz 1995 iaseauiealumiae ia

F1ua

911UIUNA0A LED | Ipeak(dB)

fvirani(l@n) adefl | a2 |afedis | mAe
1 7l 71 72 71.33
2 73 73 74 73.33
3 75 75 73 75.00
4 76 76 76 76.00
5 78 77 77 77.33
6 79 78 78 78.33
7 80 79 79 79.33
8 81 80 80 80.33
9 82 81 81 81.33
10 83 81 83 82.33
10 83 82 82 82.33
9 80 81 81 80.67
8 79 79 80 79.33
oL 78 78 79 78.33
6 77 il 78 77.368
5 76 76 76 76.00
4 75 75 75 75.00
3 73 74 73 73.33
2 s 73 72 72:33
1 71 71 71 71.00
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A3 NN4.8 HaM3 TasAveragett)3 s BUsEN AT TR BaNAZ 90T TR TA LT Tumidaie

Flua

IUIUNADA LED

I average(dB)

fiandey | aditn |efei2 [ efadls | mde
1 64 63 60 62.33
3 67 65 63 65.00
3 69 67 67 67.67
4 70 69 70 69.67
5 72 70 72 71.33
6 74 71 73 72,67
7 75 73 74 74.00
8 77 74 75 75.33
9 78 76 76 76.67
10 79 77 78 78.00
10 80 76 7 77.67
9 79 75 76 76.67
8 77 74 i) 33
;! 76 73 74 74.33
6 74 72 73 73.00
5 Al 70 72 71.00
4 69 68 69 68.67
3 65 65 66 6533
2 64 64 65 64.33
1 61 63 62 62.00
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Y = 4.275x + 6245

MU ABUADANNT output AIEUNS

¥
o

o @ o Eo da.,
fariumsionus i Iihiedwa LED 1 10 naea 1 lddail

o) = kI+a

o

o) = 4.2751+ 62.45

o), = 4.275(2.22) + 62.45 = 71.940 dB/V
o), = 4.275(2.49) + 62.45 = 73.094 dB/V
o), = 4.275(2.66) + 62.45 = 73.820 dB/V
o), = 4.275(2.94) + 62.45 = 75.018 dB/V
o), = 4.275(3.23) + 62.45 = 76.258 dB/V
O(I), = 4.275(3.51) + 62.45 = 77.455dB/V
O(I), = 4.275(3.76) + 62.45 = 78.524 dB/V

O(l), = 4.275(4.12) + 62.45 = 80.063 dB/V
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o), = 4.275(4.35) + 62.45 81.046 dB/V

Il

01),, = 4.275(4.66) + 62.45 82.371 dB/V
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OI) = kI+a

o 3’1 ° a 9 o 2 Y a :i’
wiumsaaaus sy Infhendws LED 3 10 vaen g ldaail

O() = 6.2061 +49.91

O(I), = 6.206(2.22) +49.91 = 63.687 dB/V
O(l), = 6.206(2.49) + 49.91 = 65.363 dB/V
O(), = 6.206(2.66) + 49.91 - 66.417 dB/V
O(l), = 6.206(2.94) + 49.91 = 68.155dB/V
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O(), = 6.206(3.23) + 49.91 = 69.955dB/V
o), = 6.206(3.51) +49.91 = 71.693 dB/V
o), = 6.206(3.76) + 49.91 = 73.244dB/V
o), = 6.206(4.12) +49.91 = 75478 dB/V
o), = 6.206(4.35) + 49.91 = 76.906 dB/V

78.820 dB/V

o), = 6.206(4.66)+49.91
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To all our customers

Regarding the change of names mentioned in the document, such as Hitachi
Electric and Hitachi XX, to Renesas Technology Corp.

The semiconductor operations of Mitsubishi Electric and Hitachi were transferred to Renesas
Technology Corporation on April 1st 2003. These operations include microcomputer, logic, analog
and discrete devices, and memory chips other than DRAMs (flash memory, SRAMs etc.)
Accordingly, although Hitachi, Hitachi, Ltd., Hitachi Semiconductors, and other Hitachi brand
names are mentioned in the document, these names have in fact all been changed to Renesas
Technology Corp. Thank you for your understanding. Except for our corporate trademark, logo and
corporate statement, no changes whatsoever have been made to the contents of the document, and

these changes do not constitute any alteration to the contents of the document itself.

Renesas Technology Home Page: http://www.renesas.com

Renesas Technology Corp.
Customer Support Dept.
April 1, 2003

RENESAS

RenesasTechnology Corp.



Cautions

Keep safety first in your circuit designs!

1. Renesas Technology Corporation puts the maximum effort into making semiconductor products better
and more reliable, but there is always the possibility that trouble may occur with them. Trouble with
semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate
measures such as (i) placement of substitutive, auxiliary circuits, (i) use of nonflammable material or
(iii) prevention against any malfunction or mishap.

Notes regarding these materials

1. These materials are intended as a reference to assist our customers in the selection of the Renesas
Technology Corporation product best suited to the customer's application; they do not convey any
license under any intellectual property rights, or any other rights, belonging to Renesas Technology
Corporation or a third party.

2. Renesas Technology Corporation assumes no responsibility for any damage, or infringement of any
third-party's rights, originating in the use of any product data, diagrams, charts, programs, algorithms, or
circuit application examples contained in these materials.

3. All information contained in these materials, including product data, diagrams, charts, programs and
algorithms represents information on products at the time of publication of these materials, and are
subject to change by Renesas Technology Corporation without notice due to product improvements or
other reasons. 1t is therefore recommended that customers contact Renesas Technology Corporation
or an authorized Renesas Technology Corporation product distributor for the latest product information
before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.
Renesas Technology Corporation assumes no responsibility for any damage, liability, or other loss
rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corporation by various
means, including the Renesas Technology Corporation Semiconductor home page
(http://www.renesas.com).

4. When using any or all of the information contained in these materials, including product data, diagrams,
charts, programs, and algorithms, please be sure to evaluate all information as a total system before
making a final decision on the applicability of the information and products. — Renesas Technology
Corporation assumes no responsibility for any damage, liability or other loss resulting from the
information contained herein.

5. Renesas Technology Corporation semiconductors are not designed or manufactured for use in a device
or system that is used under circumstances in which human life is potentially at stake. Please contact
Renesas Technology Corporation or an authorized Renesas Technology Corporation product distributor
when considering the use of a product contained herein for any specific purposes, such as apparatus or
systems for transportation, vehicular, medical, acrospace, nuclear, or undersea repeater usc.

6. The prior written approval of Renesas Technology Corporation is necessary to reprint or reproduce in

whole or in part these materials.

If these products or technologies are subject to the Japanese export control restrictions, they must be

exported under a license from the Japanese government and cannot be imported into a country other

than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the

country of destination is prohibited.

8. Please contact Renesas Technology Corporation for further details on these materials or the products
contained therein.
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Application

e Low frequency amplifier

s  Medium speed switching

Qutline

TO-92 (1)

1. Emitter
2. Collector
3. Base




25C458 (K)

Absolute Maximum Ratings (Ta = 25°C)

Iltem Symbol Ratings Unit

Collector to base voltage Veso 30 vV

Collector to emitter voltage Veeo 30 \

Emitter to base voltage Veso 5 vV

Collector current le 100 mA

Emitter current I -100 mA

Collector power dissipation Pe 200 mw

Junction temperature Tj 150 °C

Storage temperature Tstg -55 to +150 €

Electrical Characteristics (Ta = 25°C)

ltem Symbol Min Typ Max Unit Test conditions

Collector to base breakdown — Vgpeso 30 — — V l.=10pA, I=0

voltage

Collector to emitter breakdown Vggeeo 30 — — V lc=1mA, Rg =

voltage

Emitter to base breakdown Vireso 9 — — Vv le=10pA, Ic=0

voltage

Collector cutoff current Lot — — 0.5 HA Veg=18V, =0

Emitter cutoff current Led, - — 1.0 HA V=4V, 1.=0

DC current transfer ratio if 100 — 500 Vee=1V, I =10 mA

Collector to emitter saturation Vg - — 0.4 Y lc =10 mA, I =1 mA

voltage

Base to emitter voltage N & (0 10 |V l.= 10 mA, I, = 1 mA

Gain bandwidth product ¥ 100 — — MHz Vee =10V, I =10 mA

Collector output capacitance ~ Cob — — 4 pF Vg =10V, 1. =0,f=1MHz

Turn on time . 8 — 80 — ns I =101 =-10 15, =10 mA,
Vee =10V

Turn off lime torr — 300 — ns

Storage time t — 260 — ns lo =15 = =lg; = 20 mA,

sig

Note: 1. The 2SC458 (K) is grouped by hge as follows.
B Cc D
100 to 200  160to 320 250 to 500

RENESAS



2SC458 (K)

Small Signal h Parameters

Iltem Symbol Typ Unit Test conditions

Input impedance h, 16.5 kQ Vee =5V, I = 0.1 mA,
f=270 Hz

Voltage feedback ratio B 70 x107°°

Current transfer ratio hye 130

Output admittance h,, 11 uS

Switching Time Test Circuit

Switching Time Test Circuit =
ty1q Test Circuit

ton, torr Test Circuit

D.U.T —oCRT
051 220
p=Ti—r- %240
100%
P.G. P.G. 0.002p | 0.002u
tr, tf =20 ns = tr=10ns =200 i LI—{
\ PW Z 1 —Hy AT L
PW 22 s A 7VE-50y | S0pE3V
Unit R:Q2
CF
Response Waveform Response Waveform
13V 07 ik
Input Input \
x ‘) 9V
b & Qutput
Output &P
10% I 10%
T
1-on t-:)f‘f *
lc lg1 bz | Vec | Vee | Vin lg lgs g2 | Vec | Ves | Vin
10mA| 1TmA |[-1mA| 10V | -6V | 13V 20mA | 20 mA [-20 mA| 5V 7V | -9V
RENESAS




25C458 (K)

Collector Cutoff Current vs.
Collector to Base Voltage

Maximum Collector Dissipation Curve 100 125
< 250 —_
= T oA H
et “; 100 ——
o~ 200 8 10
S § 5§ LF 75
5 150 \ - e
w
B =
2 4 s = i 50
g 19 N = =
g \ § 037
%, 8 7 Ta = 25°C =
& 50 < = 04 | —
] < d
o O =
= A i
S 0.03 7T
0 50 100 150 0 5 10 15 20 25 30
Ambient Tmperature Ta (°C) Collector to Base Voltage Vg (V)
Typical Output Characteristics (1) Typical Output Characteristics (2)
100 ) — — 20 I
e\ A ]
E ﬂ/ —1-9{3" C anwl¥l E S | / l
o5y | = -
= 2 rdia 2L F s V1|
e 60 l/ g _(L?___‘______, < 1 = i
(4] » B (] |t
b / = ) Q,Z
=5 & LI 3 1
< @ | 2 0.8
S i S b/ / \
© 0.2 — S |9
8 20 I 0.4 mA o 04 I \
T T 1 =
|B = — I =0 3
0 0.4 0.8 12 1.6 2.0 0 20 40 60 80 100
Collector to Emitter Voltage Vg (V) Collector to Emitter Voltage Vge (V)
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Collector to Emitter Saturation DC Current Transfer Ratio vs.
Voltage vs. Base Current Collector Current
@ 1.0 240 T T E L
> ! | | Vee = 1 VI
S £ 200 1a= 1000
T % ;2% [ s TS
=l o_lo = " o =1 50 B
= Y 1= re = e Sl S8 N
® I \.- ® 160 — =%
22 06-° 8 2a B )
('tg g ‘ 2 —-/—- 0 =T
= 3 § 120 M=ot |
55 \ & 120 TP T LI 1
£ 04 = = 0] [I{1] N
w u g 80 T ——=— SON
E \ \ \ N N = = N
'6 0.2 N M\ '\\ e O N
‘g ' \\‘._‘- * \"-.__.__‘-‘ ""‘--..______ 8 40
S T ] i
0 i 0
0.02 00501 02 05 10 2 5 10 20 0.5 N0 2 5 10 20 50 100
Base Current lg (mA) Collector Current lg (mA)
Base to Emitter Saturation Voltage vs. Collector to Emitter Saturation
S Collector Current Voltage vs. Collector Current
= 1.2 0.28
5 fieZ 2
2 lg=101g 2 \ga
y [ > _llg=101
[} L » = C B
g =T LT 2\l
S o8 25 e e g
I (et (] Eo
z 25 L £ 0.16
8 T ta=1 5°C_ L] n = (
5 06 I 5 3
S £ #0.12
@ B
@ 04 AR 7V
5 s Lz Ey
o 82 g o004 _50-
¢ : &
2 0 0
m 1 2 5 10 20 50 100 1 2 5 10020 50 100
Collector Current Iz (mA) Collector Current lg (mA)
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2SC458 (K)

Gain Bandwidth Product f; (MHz)

Input and Output Capacitance vs.

Gain Bandwidth Product vs. Voltage
Collector Current —~ 8
500 — =Xy I
VCE=10V a \\ =1 MHz
(.;8 2 7 Y
‘,——'—_"‘- C)_ N
400 v 8 %,
c8e \6
T C *
it 38 &
300 7 28 5 A,
2 e K N
7 =0 ~g
200 5’ 24 ¥ 6(:‘ >
5 N
7 E §
100 g% 3 N
o uw —] |
6] 2 -
0 0.3 1.0 3 10 30
05 1.0 2 5 10 20 Collector to Base Voltage Vgg (V)
Collector Current I (mA) Emitter to Base Voltage Vgg (V)
Switching Time vs. Collector Current h Parameter vs. Collector Current
1.0 e 100 e==rrrmm
- Vee = 103 VA T 50FVez=6V
0.5 BN lc=101gy ==10lg; - - f=270 Hz
’ N, i ff o 20
— N . I
@ N 10
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~ 02 —lstg = S 2
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25C458 (K)

Percentage of Relative to Vg =5V

h Parameter vs. Collector to

Emitter Voltage
18 TTTTl1 T
lC = 01IT|A_
\ f=270 Hz
1.6
\hra
Ll \
\ qoe
\
1:2 \
N N
\\ N hoelsst Mt
— N = hie
1.0 _hfe = 4”/
:'F]'i: heel |
0.8 Ll
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Collector to Emitter Voltage Vg (V)
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2SC458 (K)

Package Dimensions

As of January, 2001

4.8+04 3.8+04
i ST
o~
o
+
o
Te)
| |
! ! *
©
=
o™
' Af R o
= -
0.60 Max . ,\_‘ ~
o o
0.55Max e 0.5Max
= I T =
il ! —3

[LJ |.|_| I
N

NEF/c

1.27
2.54

Unit: mm

= (4

Hitachi Code TO-92 (1)
JEDEC Conforms
EIAJ Conforms
Mass (reference value) | 0.25g
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25C458 (K)

Cautions

1. Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent,
copyright, trademark, or other intellectual property rights for information contained in this document.
Hitachi bears no responsibility for problems that may arise with third party’s rights, including
intellectual property rights, in connection with use of the information contained in this document.

2. Products and product specifications may be subject to change without notice. Confirm that you have
received the latest product standards or specifications before final design, purchase or use.

3. Hitachi makes every attempt to ensure that its products are of high quality and reliability. However,
contact Hitachi’s sales office before using the product in an application that demands especially high
quality and reliability or where its failure or malfunction may directly threaten human life or cause risk
of bodily injury, such as aerospace, acronautics, nuclear power, combustion control, transportation,
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