Philips Semiconductors

Silicon controlled switch

Product specification
L

Programmable unijunction transistor/

BRY39

FEATURES PINNING
e Silicon controlled switch PIN DESCRIPTION
* Programmable unijunction 1 cathode
transistor.
2 cathode gate
3 anode gate (connected to case)
APPLICATIONS
4 anode

« Switching applications such as:

— Motor control
— Qscillators

Relay replacement

Timers

Puise shapers, etc. |

42 =

MSB0Z8 kg

DESCRIPTION Kk Moues
Silicon planar PNPN switch or trigger

device in a TO-72 metal package.

ltis anintegrated PNP/NPN transistor

pair with all electrodes accessible. Fig.1 Simplified outline (TO-72) and symbol.

QUICK REFERENCE DATA

symBoL | PARAMETER ] CONDITIONS | max. | uwir

Silicon controlled switch

PNF TRANSISTOR

Veeo { emitter-base voltage [ open collector l -~70 I \Y)
NPN TRANSISTOR

Veeo collector-base voltage open emitter 70 \
lerm repetitive peak emitter current -2.5 A
Plot total power dissipation Tamp £25°C 275 mw
T junction temperature 150 °C
Vak forward on-state voltage Ia =50 mA; Iag = 0; Rkgk = 10 kQ 1.4 Y
Iy holding current lag = 10 MA; Vg = -2 V; Rkgx = 10 kQ 1 mA
ton turn-on time 0.25 us
toff turn-off time 15 us
Programmable unijunction transistor

Vo gate-anode voltage 70 v
la anode current (DC) Tamp £25°C 175 mA
T; junction temperature 150 °C
b peak point current Vg =10 V; Rg = 10 k{2 0.2 HA
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Philips Semiconductors Product specification

Programmable unijunction transistor/

Silicon controlled switch BRY39
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Prot total power dissipation Tamp €25 °C - 275 mw
Tstg storage temperature -65 +200 °C
T, junction temperature - 150 °C
Tamb operating ambient temperature -85 +150 °C
Silicon controlled switch
Veeo collector-base voltage open emitter
PNP - ~70 \
NPN - 70 v
Vcer collector-emitter voltage Rge = 10 kQ
PNP - - \
_ NPN - 70 \
Veeo collector-emitter voltage open base
PNP - -70 v
NPN - - A
Veso emitter-base voltage open collector
PNP - -70 \"
NPN - 5 \
Ic collector current (DC) note 1
PNP - -
NPN - 175 mA
lom peak collector current note 2
PNP - ~
NPN - 175 mA
lg emitter current (DC)
PNP - 175 mA
NPN - -175 mA
lerm repetitive peak emitter current tp=10ps; §=0.01
PNP - 25 A
NPN - -2.5 A
Programmable unijunction transistor
Vsa gate-anode voitage - 70 v
i anode current (AV) Tamb <25 °C - 175 mA

1997 Jul 24 631



Philips Semiconductors Product specification

Programmable unijunction transistor/

o . BRY39
Silicon controlled switch
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
lagm repetitive peak anode current tp = 10 us; 8= 0.01 - 2.5 A
lasm non-repetitive peak anode current {t, = 10 us; T; = 150 °C - 3 A
dia/dt rate of rise of anode current a<25A - 20 Alus

Notes
1. Provided the Ig rating is not exceeded.

2. During switching on, the device can withstand the discharge of a capacitor of a maximum value of 500 pF. This
capacitor is charged when the transistor is in cut-off condition, with a collector supply voltage of 180 V and a series
resistance of 100 kQ.

THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihja thermal resistance from junction to ambient | in free air 450 K/w
CHARACTERISTICS
Tamb = 25 °C unless otherwise specified.

SYMBOL PARAMETER 1 CONDITIONS | N | mAX. | uNT

Silicon controlled switch

INDIVIDUAL PNP TRANSISTOR

lceo collector cut-off current IB=0;Vce=-70V, Tj=150°C - -10 uA
lero emitter cut-off current lc=0;Vgg=~70 V; Tj= 150 °C - -10 HA
heg DC current gain le=1mA; Veg=-5V 3 15
INDIVIDUAL NPN TRANSISTOR
lcern collector cut-off current Vee =70 V; Rge = 10 kQ -~ 100 nA
Vce =70 V; Ree = 10 kQ; T;j= 150 °C | ~ 10 uA
lero emitter cut-off current Ic=0;Vgg=5V;T;=150°C - 10 WA
Veesar coliector-emitter saturation voltage [lgc =10 mA;lg=1mA ~ 0.5 A
VaEesat base-emitter saturation voltage lc=10mA;Ig=1mA - 0.9 Vv
hee DC current gain lc=10mA; Vge =2V 50 -
Ce collector capacitance le=ie=0;Vgg =20V - 5 pF
Ce emitter capacitance le=ic=0;Vgg=1V;f=1MHz - 25 pF
fr transition frequency lc=10mA; Vge =2V, =100 MHz | 100 - MHz
COMBINED DEVICE
Vak forward on-state voltage Rikg-k = 10 k2
[A=50mA; lag=0 - 1.4 \
la=50mA; lag=0; T;=-55°C - 1.9 \
1s = 1MA; lag = 10 MA - 1.2 Y
I holding current Vpg =—-2V, lag = 10 mA; ~ 1 mA

Rka-« = 10 kQ; see Fig.14
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Programmable unijunction transistor/

. . BRY39
Silicon controlled switch

SYMBOL | PARAMETER CONDITIONS | MIN. | max. | uNiT

SWITCHING TIMES

ton turn-on time Vkgx=-0.5104.5V; Rkgk =1 kQ; 0.25 us
see Figs 15 and 16
Vikgk = -0.5t0 0.5 V; Rkg.k = 10 kQ 1.5 us

tofr turn-off time Rka-x = 10 k€2; see Figs 17 and 18 15 us

Programmable unijunction transistor

lp peak point current Vg =10V; Rg = 10 kQ; 0.2 nA
see Figs 3 and 8
Vg =10 V; Rg = 100 kQ; 0.06 uA
see Figs 3and 8

I, valley point current Vg =10V; Rg = 10 k&2; 2 pA
see Figs3and 8
Vg =10 V; Rg = 100 k&, 1 pA
see Figs 3and 8

Voffset offset voltage typical curve; I = 0; for Vp and Vg - A
see Fig.8

leao gate-anodle leakage current lk=0,Vga=70V 10 nA

laks gate-cathode leakage current Vak = 0; Vkg =70V 100 nA

fVak anode-cathode voltage Ia =100 mA 1.4 \

Vowm peak output voltage Vaa=20V; C=10nF; - A
see Figs 9 and 11

t, rise time Vaa =20 V; C =10 nF; see Fig.11 80 ns

Explanation of symbols

For application of the BRY39 as a programmable

unijunction transistor, only the anode gate is used. To
simplify the symbols, the term gate instead of anode gate
wili be used (see Fig.2).

Fig.2

anode
g
gate

k
cathoge  MBB700

Prograrnmable unijunction transistor

explanation of symbols.
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P L .
rogrammable unijunction transistor/ BRY39

Silicon controiled switch

+Vg
Al S = DUT "
(1) 1nF )
LV,
DUT Vs
; A1

MEA142

Fig.3 Programmable unijunction transistor test
circuit for peak and valley points.

MEA141

Fig.4 Programmable unijunction transistor with
‘program’ resistors R1 and R2.

|
A
q Ay Ro DuT
G= AR, ol GZ ) L.
GAO
Vak °T oy VGa
L out Vs=goR Ve ° i

MBB699

Fig.5 Programmable unijunction transistor
equivaient test circuit for characteristics
testing.

MBBES7

Fig.6 Programmable unijunction transistor
equivalent test circuit for gate-anode
leakage current.
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Programmable unijunction transistor/

Silicon controlled switch

BRY39

'GKs
-

© L

- VK
T

MBBEI&

Fig.7 Programmable unijunction transistor
equivalent test circuit for gate-cathode
leakage current.

vy

Py

Fig.8 Programmabie unijunction transistor
offset voltage.

Fig.9 Programmable unijunction transistor test
circuit for peak output voltage.

Vo MBB7G1

Voum ————
%]

10 %

time

Fig.10 Programmable unijunction transistor peak
output voitage.
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Programmable unijunction transistor/

. . BRY39
Silicon controlled switch
a (anode}
(82}
€2
) ag (anode gate) j
PNP transistor {c1.b3) ;
N N —o Cybp
bycpo0— P P
kg (cathode gate) NPN transistor N
(by,62) l
o MBBE8!
k (cathode)
te1) MBB680

Fig.11 Silicon controlled switch two transistor

equivalent circuit. Fig.12 PNPN silicon controlled switch structure.

laj

ag
E—;:;—QRKG'K it puT
kg |k
Ves L
L_ MBB683

MBB682

Fig.14 Silicon controlled switch equivalent test
Fig.13 Silicon controlled switch symbol. circuit for holding current.
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Programmable unijunction transistor/ BRY39
Silicon controlled switch

MBBssT

27kQ
i <12 V o——{ T —— OVaK
16kQ
0+50 V
RKG-K -E )
Vio—_{7
O ~O
MBBSg5
!
i
Fig.15 Silicon controlled switch test circuit for Fig.16 Silicon controlled switch pulse duration
turn-on time. increased until dashed curve disappears.

Vak MBOGSE
V)

+H12V —0 +50 V
2.7k @ﬂikﬁ
\
—+-vVAK

mercury o}
wetteo
contact

Fig.18 Silicon controlled switch capacitance
Fig.17 Silicon controlled switch test circuit for increased until C = C,; dashed curve
turn-on time. disappears.

1997 Jui 24 637



Philips Semiconductors

Product specification

Programmable unijunction transistor/

Silicon controlled switch

BRY39

MMBB534

X = value of hgg at bz = 10 MA; Vagk =2 Vi Tame = 25 C.

Fig.19 Silicon controlled switch normaiized
DC current gain as a function of
anode gate current.

MEBB383

mil

1.8 Wf—»kT-fT.T..

X =value of hge at tag = 10 MA: Vagx =2 V; Typp = 25 T.

Fig.20 Silicon controlied switch normalized
DC current gain as a function of
ambient temperature.
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Tamp (°C)

X =value of Vag al I = 1 mA; lag = 10 MA; Vagg = -2V,
Rig« = 10 kQ: Tamp =25 T.

Fig.21 Silicon controlled switch normalized
anode-cathode voltage as a function of
ambient temperature.
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X = value of |y at Iag = 10 mA; Vag = ~2 V; Rig.x = 10 kQ:
Teme =25 CT.

Fig.22 Silicon controlied switch normalized
holding current as a function of
ambient temperature.
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Programmabile unijunction transistor/

Silicon controlled switch
MBBS80
300 i - i \
Piot : : j
(mW) <. | T R
§ 1
200 ! -— i
N |
' !
| b |
1 \ |
100 - — \ 'j
]
2 1 R P R -
0 50 150
Tamb (°C)
Fig.23 Silicon controlied switch power
derating curve.
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Fig.24 Silicon controlied switch thermal impedance as a function of pulse duration.
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Programmable unijunction transistor/

Silicon controlled switch
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Fig.25 Silicon controlled switch anode current as a function of pulse duration.
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Fig.26 Silicon controlled switch anode current as a function of pulse duration.
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