Microminiature devices

transistors primarily intended for hybrid,

thin and thick film circuits

book 1 parts 1 and 2

3 Maximum Ratings hy at f v at
® Fe CE(sat)
Typ £ £ g Vepo  Veeo letav T Pt min,  max. ic min, max. Ic I Nearest
No. T §s o 8125°C type in
o ag (v (ViimA) (°C) (mW) (mA)  (MHz) (VI (mA) (mA) TO-18envelope
N-P-N TRANSISTORS
BCW31R SOT-23 X1 30 20 100 150 200 110 220 20 300* 0.25 10 05 BC108A
BCW32R 200 450 BC108B
BCW33R 420 800 8Cc108C
BCW71R SOT-23 X1 50 45 100 150 200 110 220 20 300* 0.25 10 0.5 BC107A
BCW72R 200 450 B8C1078B
BCX19 SOT-23 X7 50 45 800 150 310 100 600 100 200* 0.62 500 50 BC337
BCX20 30 25 BC338
BCX54 SOT88 AM 45 45 1A 150 w 40 250 150 130* 05 500 50 BD136
BCX66 60 60 40 160 BD137
BCX56 100 80 40 160 BD138
BFQ17 sOT89 AM 40 25 150 150 1w 25 - 150 1.2G* - - - BFW16A
BFQ18 30 25 180 1w 30 - 150 3.5G* BFR94
BFQ19 20 % 75 500 25 - 60 55G* BFR96
BFR&3 sOT-23 X7 18 10 50 150 180 25 - 50 2.0G* - - - BFW30
BFR92 S0T-23 X7 20 16 25 150 180 25 - 14 5.0G* - - - BFR90
BFR93 15 12 36 30 BFR91
BFS17R  SOT-23 X1 25 16 26 1850 200 25 180 20 1300* - - - BFYS0
BFS20R SOT-23 X1 30 20 25 180 200 40 — 70 275 - - - BF173
BFT26 §0T-23 X7 8 5 25 15 30 20 40* 10 1200 0.175 1.0 0.1 BFT24
BSS64 SOT-23 X7 120 80 100 160 200 20 - 40 60 0.7 4 04 BSS38
BSVE2R SOT-23 X1 20 12 100 150 200 40 120 10 400 0.25 10 10 BSX20
P-N-P TRANSISTORS
BCW29R SOT-23 X1 -30 —-20 100 150 200 120 260 20 150" —03 10 05 BC178A
BCW30R 215 500 BC1788
BCWSOR SOT-23 X1 -50 45 100 150 200 120 260 20 150* —03 10 08§ BC177A
BCW70R 215 500 8C1778
BCX17 S0T-23 X7 -50 —456 500 150 310 100 600 100 100" —-0.62 500 50 B8C327
8cx1s 30 —25 BC328
BCX51 SOT89 AM -45 -45 1A 150 1w 40 250 150 50" 0.5 500 50 BD136
BCXS52 —60 —60 40 160 BD138
BCX53 —100 —80 40 160 BD140
BFT92 SOT-23 X7 -20 ~-15 256 150 180 - 14 5G* — - - -
BFT93 -16 -12 35 30
BSSE3 SOT-23 X7 —110 --100 100 1560 200 - 25 50 —-0.25 25 25 BSS68
*Typical
N-CHANNEL JUNCTION FIELD EFFECT TRANSISTORS Qutline SOT-23
8 Maximum Ratings Vimgs at  ~lggs Ipss at
;I;y‘/);:u g 5 Voso Vaso  +Vos i ; ;5‘8‘0 max. o max. (Vgs =0 Vbs
13 at min. max.
§% W M ™M A %0 mWh (V) (eAl (Al (mA)  (mA) (V)
BFR30 X2 25 -25 25 50 150 200 -5.0 0.5 0.2 40 10 10
BFR31 ~25 10 50 10

21



OUTLINES and DIMENSIONS (millimetres)
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min. jmin. max.|max.max.| max.| max. A 10.3max. J 203max.
Allalk]3s 151 171727 116 [1.1 |96 | 7.1 @D 11.1max N 11.5max. Stud |Eyelet
6 ®D1 93max. S1 4.8max B1 k a
A2 |klal35 | 49 17185 |1.9 {11 (9.7 |71 £ 32 oT 16min 82 a K
A3lkial 35 51t N7[77 i16 |11 96171 i :
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¢‘ ’¢ 153 A B L A
s xQ:JNF l_ 3,8 _L . a kT_L
el @ \ (:l?::u:: —
L 60
J T N ) pc T
D
[T ~ g
2.2-* —12.5 flat
max -17.0
85 e 265max A B [@C | oD
min. | max. | nom. | max.
[~ T5tud|Eyelet | D1 |DO-7{25.4 | 7.6 |052 | 25
CiTk a D2 |DO14|25.4 [ 7.6 | 05 33
&gz a k D3IDO51254 164 108 3
DO-22 DO-30
N4 SOD-47
204 | 12" % 20UNF
5.09 ' 4,85
495" 465 158
1.41 Q75 [ Tus
— 2 ~ o2 123 283
+ [ ! l 02 *—?’ﬁf’*t 1 1.—4 81
e
r ] n B
o | b — | 21 (O
752 H H _"_ 15,
742 | ki i + S
""""" 1 - ¥ |on27| 30
_L L @238 | max | moX "J[ 12 270
T t 234 70 267
A @ 6.0max A max
@635 63.5 max
625 lead bent of
right angles
A = concentricity tolerance = * 0.20 g%wggRB l;zds Zﬁ;ﬁ{?gggg;?ﬂﬂ?
These drawings give limited mform.man for quu:k For design more infe should be from
individual data sheats in the Technica! Handbook or fram
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B S. or JEDEC outline drawings.
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A 19.43/18.67 QE 0.84/079
@B* 5.59/5.49 @F 157152
OC 4.80/4.72 G 0.71/015
D 3.73min. H 10.32nom.

* These tolerances apply only over H

Do-31 DO-35
. 2.92 ol
2.59
226 06 {,__
203 " #o.z.l: A B e A
1
l—— 175 ~— —\-
_ 157 a k
158 \ 2.34 T —
max 213
2C TD
s °
\
2 ceramic glass lens N
L ™
0.25 AT BTe@C [¢D
5 L Z 013 min. | max. | max. | max.
G2l e]c For LED's the overall length = 3.60/2.97 25.4 1425 10.56 | 185
DO-37 SOD-17
SOD-49
I
tGA] min. mounting width
7.6
i o &
C F U 3.4

254 254

e

Cathode indicated by the broad band of colour code

Not tinned

4max. 4 max.

€,
TL 24

min.

—4‘—12 5 —’L—
max ml

SOD-18 m

SOD-23
75
73
1.imin t"“ _’1
0.75max. —
—"—1 s
T ik al 4
4"42.6 L~ —-] 2.6J-—- 24
* 13 » le-29
max.

A 4 ¥ A
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B8.5.3934 SO 86

- o B

SOD-38
le———18.0max ———sle— 14 5min.

1.60 061 175 163
'—153"40.43 T155 T Y152 !
1 065
L 5.2mux. F \ max. jJU
| ] L ] 20
A% s
k) = rﬁ Tagl. -2 mox.
A g
10 3{, . , e
| max 3*6 (@ - : T F
160 L T 160 l Tag2.
052 Y 152 ,
‘T polarity
? 310 normal  reverse
300 Tag 1 =base-plate: cathode anode
Tag 2 : anode cathode
h S0D-39 SOD-42
716
s,gs ]
142 132 1. 32 142
09 117 122 17 22 7
06 058
e 0.43
o8, T ! |

A = concentricity tolerance = £0.13

. T
0 L
057 95 —-{ 38 =127 min. : i
~ ' 14.0 min. ¥ ! E
| S A
3 t T T
9251 @256 @175
P1 | cf )] k(=) max. 253 1.65
P2l e c
. S | sop-45
871 1182 e @3.12
846 1085 [ 2.98 1y
e
lalh 375 > Ao 036
363 T mx -
39 |, |
! min. I"' Om%}(___. e— 1.80
Cathode J - l A—o 1.50
' ?1.62 , -
Heatsink | A T i A | Anode 153 162
™ 024 9419 0485 | 04t @241 A— 133
231 399 mx 399 231
Q%ugz 0.25max.
x45° chamfer

A = concentricity tolerance =+ 0.13

£,

For

design more inf ion should be obtai;

These drawings give limited information for quick
individual data sheets in the Technical Handbook or from
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Jord B.S. or JEDEC outline drawings.
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Pressure must SOD-46 SOD-50
avoid flexing
Preferred area  °f flange — %g T }gg 1
of pressure X Y : '30.
|
T aT o]\ e[ ) mT
a k(1066135 1.80 {22 163 163
lo 1179 175 |mox 123 158
032 1 l l_ l
019 |'_ = T T <
090 le_ A A
: 0.69160 o3~ ™ o3
Pressure to be 115 - 025 520 0.25
avoided in this X : Y L84
orea A = concentricity tolerance = £0.15
so0-51 A sop-s2
} 15.5 min,
min. mounting width
i o +
B A — e/ s—
)k o 1l a w0l
105" R (© A — !
T L | 1.6 max
5 + 0.19max
r%ng ! rﬁux. | H%Ig [ \ }
66
! 62 \—‘_‘—_I'—T' T
The coloured end indicates the cathode
| Connections 2 ‘f
11213 = — 45
o1 19 vilelblc oo u%n_* 25 l
' 095 | Y2 | blelc
Py "_ L 75— T 1T
1]2]3 o5 (M 2N
Xtibjeic ¥ ! 13 25 T
X2 |s|d|g 001 | max. max. 5
X3 [nc]al k min.
3 ¥
X4 |atl|o2| k 4.0.851‘_‘, _,H%Aa“——‘l 07} J. L 104
x5 [k (k2] a | o ox. T*— 1 31 12
X6 | K1 | a2 |common r]rigxl 28 —»
x7]e|blc ' : rod | |
0.2(3x) V
™ (254 |254 | |2
1.85 " g | 1.8(3x)
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SOT-48/2
15
'S
T Q147
0.107

4.8 -
max. 635 n
B P B0 Lymetet
8~32UNC 120 ]
o 127 20
| M 127
L2 T, 105 L5752
Zi|c|ble -+ 10 J L' 05max. 25 275
Z2lclelb 27 0.75 max. mn
max.
SOT-48/3 SOT-48/4
3.0
- |‘£A7
7
,:1 07 8 metal plastic
2
mux:]
¥ 7.3
. 39 70
max =) +
i 8-32UK
1l:n£tsn? identification _J 013
Cotlector 575
identification :ft ™ “max
HEADER SOT-55
1.0
o 027
e 015 023,
i N
¢ 3.0
] T 14" x 28UNF
- —
@735
o () oan ||| bl o
14 _ '
N TR J TN T
- I i
e
w 235 1 e l ‘ L
Lmmam—_-’1'76‘3—“ 233 :: }‘o— | — g% = 135 8.5_,&
2 off holes 6, *2—15— 21 —-l 125 72
g e 272
268

These drawings give limited information for quick

0!
individual data sheets in the Technical Handbaok or from standard B.S. ar JEDEC outline drawings.
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min{4x) 10-32U8F B N 50
N ! [ 965 [1.0 e
b 0] l [ (1500 mn m
! 3w L —L
max T 1o Il 28
4 e L 300 al) K| o ) qf T
39 2.859 e 75 : 16 v
2375 1150 575 Mo A min L —*IEEP
L 7 N ) 525 -ﬂ}’,’g(k—"n——#—i—iz& 254
(4x)
$OT-70 SOT-80
le—— 34 max 71 -
ax
t#g—h#g *! ; m‘.ux
048 1 )
& 1 I 105 g metal
e 23 $_| } 4.7min
e — |30 "lux . T

e ! Lm—ITiEFJmL}I O'B%I‘—‘SJ

285 6.35(2x) max
117 e
s i
— 508 —fZL

SOT-89 m SOT-100
D265

|¢——— 4.6 max —] ™ max [
18
-k e e
i . 43

11max 3.3 _"

T— 4 (2x) e =~ 4x) e

26 H —

max T 7

3
B
>

=
=
-

0160 H_?-S;““"
0.075 2x
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ol MX  le-15 max mex
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1 1 4 g
4.8 mi
m | {‘J:
1L
= 21
max
y
%‘L——:lr 0.75max
”r 1.0 1.05max

SOT-103 m

= |

e

2
59
55
27
25

o
7.6 min (4x)

SOT-105
0147
10-32UNF 0107
T Y
9.7 9.8
i ([ B
I - i
max ™
45
42
150_,) 7.2
1072 " max T

_ 1.5max
i ) s
}_""“_‘ — A
6.48 -+ I 1
max 1.8 59 =f ARl | AR2_ | AR3
mox ————————
T T A 169
—A B 26.6max
[ 10.9
¢ b L— 9.4 ._Jff 381 b 300
max min E 4.2max
F 20.3max
G (315 |16 |18
H | 9.5max| 9.5max | 8.63max
J 12.0
K 39.5max
L 1.0

— L l—
max
m B.S.3934 SO-21/SB3-10 T0-1 m B.5.3934 SO-5B/S82-2 T0-3

B.5.3934 $0-3/SB3-3B TO-5

W,
| —— O ] ‘_T

B.S.3934 SO-12A/SB3-6A

TO-18

? J'_
1121 3
6.6 381
}"mux min ATT| e| b[csenv.
AT2} s dig~env
AT3| dj g js+env.
AT4| k| —|a
AS?t: collector connected to case AT5| al - | k
AS2: base connected to case AT6| k a
These drawings give limited information for quick For design more infe ion should be obtained from

individual data sheets in the Technical Handbook or from standard B.S. or JEDEC outline drawings.
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14" x 2BUNF
3.4
#
qa
6.35
max

%n%%

1.5

B.$.3932 S0-36

10.72

For triacs read 71 instead of k

TO-48

L 140 —J

T2instead of a

B.§.3934 SO-35A

TO-18 B5.3934 SO-3/SB3-3A TO-39
(with lens)
086
e 45"~’! Z b 0.48
j N [7 max
A 048 _T_ —_— =]
T LI .
5 \ 24 8 4 10 ,( E,a?( F—— ———2
max ————c—— | X
———e—— c
-\ 51
’ 6.6 127 J
3 69 12.7 . 9.4 *~ max min
max min max
AV1: b+case AV5: e.b. cell connections
AV2: case isolated c. metal case
11213 AV3 c+case AV6: red spot indicates
AUl [alalk AV4: e.cathode +ve connection
AU2|e|b}c+case b.gate
AU3  k|—-]a c.anode +case

TO-60

r)til‘xl

— T

Emitter connect

11.50 |
10.72

ed to envelope

B AZ

185_
max
10-32UNF 1.9
\\ “‘“li 1.6(2X)
g
don® QG
483 (
max | ]
T =+ k@
T
—>
—J‘§.5 L—
max 28
'"11%0x
11.5 2172
10.72 max

For triacs read Tl instead of k

T2 instead of a

TO-7

Tinned

—

e 12.7
min

Pin

o

AZ1lel

AZ2]|s1 |d1

N

-

glis2
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B.$.3934 S0-12A/SB4-3 TO-72

147 1.16max
muxi 45°
kd 048
‘r ] muxl
i f
N
53H+,—12.7A—4§
254 }"_mux mim
5,
man -
112137 4
BAt | ble | c | s+envelope
BA2| e | b} c | s+envelope
BA3| s [ d| g | screen +envelope
BA4| d |g2(gl1| s+b+ envelope
BA5|d | s| g | b+enveiope
BA6 | k |gkiga| a

TO-92
- variant
Pin|1]21!3
BBl |e|blc
BB2|b|e|c
BB3|d|s|g o_3i
BB4|g|a |k min
BB5|b|cle —
048
max
0O B3 T

diameter within 2.5 max
is uncontrolled

B.5.3934 SO-30C TO-103
0 — ke 7 128 !
e 01 _’——W Cathode 13 7 %.‘
N -*‘—A Sels2 |S4 e 25 | _20 _, k (8161
om ’4-4-1 e— max max 3
M8 e max
- a T 3 F
: H ——
_TBD1 ; i ke | = W ——=—
-IF Ls  Cathode -
Stud thread 14 45min
MIZXS " Pyeiorttobe alowed f tathode 137 teads ot rightanges
lead is bent at right angles A
A 285max |01 158max |S4  3.8min ) 165
Q01 241max 02 190max {OT1 8 3max f 185
l':-l Z?gg:xx 21 ?gg’:::; 212 4.2max For triacs read Tlinstead of k
NI 30mm|[S2  96min TZinstead of a
{‘v 3_6 43 fe—
% o
'T— @ 2.8 _e__r
1 © T L
max seating 1"51'0)8(
l plane J'
3 _5mux’L l T
—HH nmtlnnedT— 47
153 254 21%
min max Pin]1]2]3
BFl|blc|e 1[2L 134
BF2|T1 |T2{ g +l[e-0.85 »\no.e
BF3|k (- |a 254254 e
2.4
These drawings give limited information far quick refe design more infe jon should be ined from

individual data sheets in the Technical H:
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16 Output lead "il‘ ‘—
[

_L ln——SAS _’1 1 Input
° 0 {
i

—5 lead
585 27, jl 75 !

_mixi j—10

w
N
=1

S
N

_.[5
2
»

Sl 3 a—
0(;2072 35max --€}——
£0
b g T
Flange is earth Supply lead (+) +70-*
connection{-)

-« 61.0 i Reference plane for rf. admittance
675 e

x ’-_03:1928‘—.'4
nom

7
7 ~° =
7 Z T
198 4
0.31 183 02 [ ]
" min [* min " 535 03I
4.60 0.2 Heatsink
333 et negative
0.89 3.
3.48
0.74 4 UNC 2A
| mt3i
40
g 259 |




B.5.3934

(All dimensions max.)

2.3 A EL:‘
23 B {10 |19 10
203, c |8 158 —
19 D |4 |75 4 .
E
F’
G

‘—_'5_‘{ 0.75 _’1 msux )‘-
b

[
|
]
:

15 102 i;.e
._9..
l c——3 1:1\ —_ ,\J =1 c:‘ 508 e

¢

le— 6

0 *
508
[sme———— {}:: _e‘-—i | I
1.05 max
5.8 4———10mnx44¢' 19min ——o‘

f——— 225max ———|  ——|55mfe (_‘:i
T
e |
o Heatsink 1] M
face
N B8S11B52 5
A 2!\3/p IZT;Clx |+ 2D
e 8 |8 1| T 0
?/ c 7 |mzl [ "L""‘_“*_le
@b1 | 5 | 505 |
Y 3 e ||| TELIET
ALT_ R ”—m“i—]i N mex F |9 |9 T @0z |
35 koot os s 08 TN 48 | 48 S

These drawings give limited information for quick reference purposes. For equipment design more complete information should be obtained from
individual data sheets in the Technical Handbook or from B.S. or JEDEC outline drawings.
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9.0 r— i, 571
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IR W oty @;
TE C o= 2
64 476 ‘ 571
_%8 i ﬂ ¢ ;’/—
R — - fQH
621 |'— e 476 ——*
— 25.4 —* g;w;g holes
Q.

le— 8+ ~——»

Direction
of light
6 g

/

Tinned copper leads
23swg. (06dia)

f————— 2111

R

Sensitive area

14
09

}“

Froae- T r 1
H 1! |
155 —sfe——37 — 53 | b i Incident
max mn 47 | o i radiation
— 5 ) \ " !
a mux"ﬁnhnned) Lo :i Mo
QEC P | e
0.43
2.1 19 |J H
6 37
max P04
Tinned —»
J— H
254 jo—
Transparent
— 5—-[ ansp
1.5 max —-‘ 1.65 @043 T window
»‘ 1.8 ’~—
V2 T , l ~N (7N
T ] |
8.8 | Stress reliet band 5 fr ~5 KA 4 8
max W ) I T
_,‘ F"»O e Sensitive area
_l_ ~L1_.8mr.n(
imh Substrate
o 0018, 0.7 thick
1.5 max l
* 37 min d
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Sensitive layer

le——22 mox ———] fe—175- =|1 Incident light
[ T ) T 42 sl 138 max ————————
\ 7 [¢—————— 129 max
Y R
5 % 15
v s W l
Y —
e m4|11)( E? /’ . " o
Y Y 237 i % 37
o l AN I
3 ") ]
i 45010 I@ 355 N
|
Surface aluminised -
‘(& Flexible mirror POSIf_lc?n of
leads sensitive area
—t— 75 lon
},_ 13.8 o Glass dewar with °
+05 glass window
Direction of
radiation

e——-—29.13 max ————»|

H H

_,2]_%_ 10 ~+v 37min —-] Eﬁ o

— 3} o C—
o1 2% v @ 5.0 }+—
___é_T Tax —T min -
. : ’ [ = |95 17 60
S 2¥e —
L. 105 05
¢————— 469 max ~——- %4 ‘ f
max ol e «—’hinnedlt— Sensitive
(fixing holes) area
Coj
max
}<—— 68max —» 0.7 R0.97
SN
SR i 204 30
30 1A 107 027 24
1 ! 68 17N Field of view e 023 1
mx |4 §  100°x100°
ié’ A min 0.38 l"z 2_J
Bl R} < 18
. &\\;s 07
ki-)[0.6 cl(*)_{ 055
035 50 Sapphire 015
i window _T
| | .2 thick
965 2.8 965
g - 915 2.3 915
125
These drawings give limited information for quick p For i design more infe jon should be obtained from
individual data sheets in the Technical H, k or fram dard B.S. or JEDEC outline drawings.
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B 335|455
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i-—13,6mux—*‘ l
32
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0O 0.55 1nmi—F
39
0.45 R
15.24 1.27
! & g —]2'54
I3 254 ) == 1254
| 9 F T s
Pin (1123 4 5
CKlila|[k|b|] ¢ e
CK2 |k [a| e|omitted|

E—T
05 ( ;254
@ 40 \ =+

14
min

s

@8

CGY |k(-) la(+) [30-317 |2.4-26 |58-63

CG2 |a(+) | k(-) |3.0-317 |2.4-26 |58-6.3

33max | 2.65-317] 48-6.3

CG3 k(=) ja+)

o——7.0 ——
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mlms
¥ T T
37 50
L‘w_.
&
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Cathode connected to envelope

mux

a c
Input Output

Kk e Pin |112!3]4

CLl |ajkje|c

ClZ |ejc|alk
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Common anode pins 3,14,
Cathade pinning

08 A=1, B=13,

C=10,D=8,

E=7F=2,

G=11,H(dp) =6

'<——~29.6 ~———'|_T }-—— 22 ’—-1

765

VI g |

X - 15.24
0 254 1‘16 6.25

" B P
T I * _T_ Common anode pins

R ali=]

12 A

1,4,9,10,18
G - - - .
L D W‘* Cathode pinning
_ \~ I 995 A=2,B=17,C=4
F E D=13,E=8,F=3

- G=15 H(dp) =12

These di i give limited inf jon for quick

purp For i design more complete information should be obtained from
individual data sheets in the Technical Handbook or from d:

d B.S. or JEDEC outline drawings,
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