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NPN Transistors for Switching Applications

SIEMENS AKTIENGESELLSCHAF ©

T-38-097

BSY 17
BSY 18
BSY 62
BSY 63

BSY 17, BSY 18, BSY 62, and BSY 63 are double-diffused epitaxial NPN silicon planar RF
transistors in TO 18 case (18 A 3 DIN 41876). Their collectors are electrically connected
to their cases. Transistor BSY 17 corresponds to type 2 N 743, BSY 18 to 2 N 744, BSY 62,
group A, to type 2 N 706 A, and BSY 63 to type 2 N 708. The transistors are especially
suitable for high-speed logic gate applications.

Type I Ordering code
BSY 17 Q60218-Y17
BSY 18 Q60218-Y18
BSY 62 A Q60218-Y62-A
BSY62B Q60218-Y62-B
BSY 63 Q60218-Y63

Maximum ratings

Collector-emitter voltage
Collector-base voltage
Emitter-base voltage
Collector current

Junction temperature
Storage temperature range

Total power dissipation (Tcase=45°C)

Thermal resistance

Junction to ambient air
Junction to case

Static characteristics

Collector cutoff current {Vego =20 V)
Collector-emitter breakdown voltage

{(Iceo = 10 mA)

Emitter-base breakdown voltage
(Iego = 10 pA)

Collector-base breakdown voltage
Ucgo = 1pA)

*AQL=0.66%

870
2186

-—13511

Approx. weight 0.3 g

55035

t—
254203

Dimensions in mm

BSY 17

BSY 18 BSY 62 BSY 63
Veeo | 12 15 15 v
Veeo 20 25 40 \"
Veso 5 5 5 \")
I - | 200 200 200 mA
T 200 200 200 °C
Tag | 66 to +200 °C
Prot 1 | 1 1 w
Rihya | S500 s$500 s$600 K/'W
Ringc | S160 $150 £180 K/W

BSY 17
" Tamb 170 25 °C

Icgo <100 <1* puA

Visriceo - >12 v

Visriego - >5*

Viericao - >20 \"J

B-11
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0-7=-35-09 BSY 17
— BSY 18
SIEMENS AKTIENGESELLSCHAF BSY 62
BSY 63
Static characteristics BSY 18
Tamb 170 25 °C
Collector cutoff current
(Veso = 20 V) Icgo <100 <1* pA
Collector-emitter breakdown voltage
{Iceo = 10 mA) Visriceo | — >12 v
Emitter-base breakdown voltage
{Iggo = 10 pA) Vierigso | — >5° v
BSY 62
Tamb 150 25 °C
Collector cutoff current
(Vcgo = 15 V) Icpo <30 <0.5* pA
Collector-emitter breakdown voltage
{Iceo = 10 mA) Viericeo | — >16
Emitter-base breakdown voitage )
{(fego = 10 pA) Vigrieao | - >5*
Collector-base breakdown voitage
(Icgo = 1 1A) Visaiceo | — >25
BSY 63
Tamb 150 25 °C
Collector cutoff current
{Vcao =20 V) Iego <15 0.003 pA
Collector cutoff current
(Vece=20V; Vge =0.25V; (<0.025)*| pA
Tamb = 125°C) Iy <10 - pA
Collector-emitter breakdown voltage
(Iceo = 10 mA) Viericeo - >156 \")
Emitter-base breakdown voltage
(Izgo = 10 pA) Visrieso | - >5* Vv
Collector-base breakdown voltage
{Ico = 1 1A) Viericeo | — >40 v
* AQL = 0.65%
Test circuit for turn-on and turn-off time measurements Duty cycle <2%
>300n8 220Q OuF
R=33x  —Int r
— —1 G Sampling-0sc.
Ry=502 \ 5‘399
rams [Nag  gflax ‘e []sun
Ve 4
1 Ve Tﬁ -l-uw VogeaV=E -l-lmr
o . o 871
2187 B-12 B
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BSY 18

" SIEMENS AKTIENGESELLSCHAF BSY 62
BSY 63

Static characteristics (T, = 25°C)

BSY 17

Vce I Ic hee VaEsat'! Vegsat "

A\ mA mA Ic/Ig A\ \")

0.26 <0.1 1 >10* 0.65 -

0.35 0.167 t0 0.5 10 20 to 60" 0.7 (<0.85) <0.28*

1.0 <10 100 >10* <1.5 -

BSY 18

Vce I Ic hee VBEsat') Veesat!!

\ mA mA Ic/Iy \ A

0.25 <0.05 1 >20* 0.66 -

0.35 0.083t00.26 10 40 to 120* 0.7 (<0.85) <0,28*

1.0 <56.0 100 >20* <1.5 -

BSY 62 The transistors are grouped according to the DC current gain hge and identified
by the code letters "A” or “B".

heg group | Ve Ig Ic hee

Vv mA mA I/l
A 1 0.17t0 0.5 10 20 to 60*
8 1 0.033t00.33 10 30 to 300*

Saturation voltage (Ic = 10 mA; I = 10 mA) Vagat!) = <0.9V
VCEsa(” =<0.6*V

BSY 63

Vee Iy Ic hee

v mA mA Ie/Iy

1 <0.033 I 0.5 >16°

1 0.083 t0 0.33 10 30to 120*

Saturation voltage (Ic = 10 mA; Iz = 1 mA)  Vggeat!! =0.72 (<0.8) V .
VCEsat” =<04'V

Test circuit for storage time (t;) Duty cycle <2%

9 0luF 1x0
V=10 O

I
b Sampling-0Osc.
0e
-509 ? V
*<1 ns BE []919
Vag=TIV . Voprtov Lt 1

£

1) Th&translstor is saturated to such an extent that the DC currant gain decreases to hfg = 10,
* AQL=

877 —— - - -
2188 B-13 -
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Dynamic characteristics
(Tamb =25°C)

| BSY17 | BSY 18

BSY 17

BSY 18

BSY 62

BSY 63

BSY62 | BSY63 |

Transition frequency

(Ic=10mA; Vge =10V,

f =100 MHz) fr

Collector-base capacitance

(Vecgo=5V) Cceo

Switching times:

Operating point:

Ic =10 mA; Iz =3 mA; ton

—IBZ =1.5mA; R = 270 Q totf

Operating point:

Ic =100 mA; Ig; =40 mA; ton

=Iga =20mA;R_.=50Q toff

Ic=Ig = ~Igs = 10 mA;

RL = 1 kQ tstg
Total parm. power dissipation
versus temperature
Pyt = £(T); Ry = parameter

w BSY 17, BSY 18, BSY 62, BSY 63
19
Pt
10
\\\
NKinae
05
\~‘\ Rina N
AN
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0 100 200°C
—_—7

B-14%

>280
2.7 (<5)

<16
<24

<14

>280 >280 >300 MHz
2.7 (<B) | 2.7(<5) | 2.7({<6) | pF
<16 <40 <40 ns
<24 <756 <75 ns
7 - - ns
25 - - ns
<18 <25 <25 ns
DC current gain heg = f (Ic)
Vee = 1V: Tamp = parameter
(common emitter configuration)
" BSY 18, BSY 62A, BSY 62B 50180
- .
a a S8
hFE % /"w 33 ;
2 ) \ es
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—
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BSY 18
BSY 62
- SIEMENS AKTIENGESELLSCHAF
Output characteristics I = f (Vce) Output characteristics I = f (Vce)
Iy = parameter Ig= parameter
{common emitter configuration) ¢ emitter config )
mA BSY 18, BSY 62 mA BSY 18, BSY 62
150 20
2% 0,24
2, A 022
A,/ '/‘Z. P
o | L Iy L
~ LT 018 |
e : 15 HA
T 12 T =T o
m g el
10 A A
——
R -OJ
10 =
l/ . ——— 10
08 | ot
50 v K/ ——— 0,08-—
/' 04 5 008 |
/ — Ly
Ig=02mA % Ig=002mA
L |
0 l l 0 [ {
0 10 £V -0 10 20V
—— VGE — VGE
Collect i voitage Base-emitter saturation voitage
Veesat = f{Ic): hee = 10 Vaesat = #{Ic); bre = 10
Tamb = parameter Tamb = parameter
mA BSY 18, BSY 62 m BSY 18, BSY 62
10? 10
5 5
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/0 ’l- / y
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—> Vgesat — Vg sat

874
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ST DT-35-69
SIEMENS AKTIENGESELLSCHAF . 0 [ 3% BSY 17
BSY 18
BSY 62
Collector current I = f{Vge)
Vee=1V . Transition frequency fr = f (I
{common emitter configuration) Vce = 10V; f = 100 MHz; Tymp = 25°C
mA BSY 18, BSY 62 MHz BSY 18, BSY 62
10} 8
5
] . 5
/7
10 A T
5 ,I ’l va L /—
7 /'
Fivi (I //
10' 100°C _[zs l& ) 3 /
5 f i A
1] 4
I 2 /
10° /
] 1 1~
10" 0L -
0 04 08 12 10 500 5 10'mA
— Ve —
Collector cutoff current Callector cutoff current
versus temperature versus temperature
Iego = f (Tamb): Vego = 20V Icgo = f (Tamb); Veao = 25 V
\ BSY 17, BSY 18 nA BSY 62
10 = — 108
I Z /
ot 2 e 2
T - y 4 T - /- :
L Y e
3 Vd 3 /]
10 = —— 10 = =
o ya
/ 7
. ( 1 /
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> 7
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10 / 4 10! E%
a —— Average valus —] F —Avengevae T
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SIEMENS AKTIENGESELLSCHAF

Collector-base capacitance

Cr=f{Vcao)
, BSY 18, BSY 62

10 -

L]
Cq
T Conol Veso)

Copo(8V)

100 LT

5

0-1

00 5 0 5 10 5 100V

> Voo

Turn-off time tog = 7 (Iy,)
~Iga = parameter
ns  Jo=10mA; Typy = 26°C BSY 18
60

-Iy,imA/
B2 "
T 10 / 15]
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20 /l T 15
LA AT
0
0 ] 10mA
——./M
876 -

BSY 18
BSY 62

ns
30

T

a

ns
30

20

10

Turn-on time ty, =1 (heey)
Ig = 10 MA; Tymp = 26°C

R
Vu"‘3V;ﬁf~=‘l

BSY 18

Storage time 1,

1omA

——IM

=f{lg1)

—Ig2 = parameter
Ic = 10 mA; Ty, = 25°C

BSY 18

\
=3 \a

10mA
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