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Philips Semiconductors

Data sheet

status Preliminary specification

date of issue | December 1990

DESCRIPTION

A planar pnpn trigger device ina
TO-72 metal envelope, intended for
use in switching applications such
as motor control, oscillators, relay
replacement, timers, pulse shapers,
etc.

PINNING
Anode gate {ag) connected to case.
PIN DESCRIPTION
1 cathode
2 cathode gate
3 anode gate
4 anode
ACCESSORIES

56246 (distance disc).

G9E D WM bb53931 0027825 98T EMAPX

BRY39

Programmable unijunction

transistor
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Vea gate-anode - 70 A
voltage
ia anode current DC value - 176 |mA
upto T =25°C
T operating junction - 150 |°C
temperature
lpy peak point current | Vg=10V - 0.2 pA
Rg=10kQ
PIN CONFIGURATION
a
B0 )
| —
| |
4 _
3 MSB028 kg
k  msB088

Fig.1 Simpiified outline and symbol.
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Pretiminary specification

Programmable unijunction

_ BRY39
transistor
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Vaa gate-anode voltage - 70 \
Ia anode current average value - 175 mA
upto T, =25°C
larm repetitive peak anode current t,=10ps - 25 A
8=0.01
basm non-repetitive peak anode current t,=10us - 3 A
T,=150°C
dl/dt rate of rise of anode current uptol,=25A - 20 Afus
Pt total power dissipation up to T, =25 °C - 275 mw
Teq storage temperature range —65 200 °C
T junction temperature - 150 °C
Tamb ambient operating temperature range -85 150 °C
THERMAL RESISTANCE
SYMBOL PARAMETER MAX. | UNIT
Ry ja from junction to ambient in free air 450 K/w

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, will be used
(see Fig.2).

anode
a
9
gate
k
cathode 7262253

Fig.2 Explanation of symbols.
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Programmable unijunction
. BRY39
transistor
CHARACTERISTICS
Tam = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Iy peak point current (see Figs 3 V=10V - - 02 HA
and 8) Rz =10kQ
Vg=10V - - 006 [pA
Rg =100 kQ
Iy valley point current (see Figs 3 Vg=10V - - 2 HA
and 8) Rg=10kQ
Vg=10V - - 1 HA
Rg =100 kQ
Vohset offset voltage (for V, and Vg, see | typical curve - Ve-Vg |- \'
Fig.8) l,=0
lsao gate-anode leakage current lk=0 - - 10 nA
Vaa =70V
laks gate-cathode leakage current V=0 - - 100 nA
Ve =70V
Vak anode-cathode voltage la =100 mA - - 1.4 A
Voum peak output voltage (see Figs9 [V, =20V 6 - - v
and 10) C=10nF
t rise time (see Fig.10) V=20V - - 80 ns
C=10nF
+Vg
] m
! T.UT,
(f) VoF T.UT. L Vg
R1
7 MEA142
MEAT41
(1) Controliable current source.
Fig.3 Test circuit for peak and valley point
currents. Fig.4 BRY39 with 'program’ resistors R1 and R2.
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Programmable unijunction

: BRY39
transistor
1
A, Ri.R; D.UT
RG=
Ry+R2
Isno +
Vak DUT. +_ R4 l Vea
S Ri+R; Vg

72811941 7z6r1192.1

Fig.5 Equivalent test circuit for characteristics

Fig.6 Equivalent test circuit for gate-anode
testing.

leakage current.

7z61191.1 ’L -
=
v
Vg Vipy AK
" . . s MEA143
Fig.7 Equivalent test circuit for gate-cathode
leakage current. Fig.8 Offset voltage.
Vaa
Vo
7261198
VOM
90%|—~——~
|
I
10%| !
[ t
7261193.2 - t, e
Fig.9 Test circuit for peak output voltage. Fig.10 Peak output voltage.
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Programmable unijunction
transistor

BRY39

PACKAGE OUTLINE

Dimensions in mm.

— ¥0,51
48 jmax
max

| .

L— 5 —>I<— 12,7min

3
max pr——
Fig.11 TO-72.
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oot e BRY39
status Preliminary specification Si I i con co ntro | led switc h
date of issue | December 1990
DESCRIPTION QUICK REFERENCE DATA
A silicon planar pnpn switch in a SYMBOL | PARAMETER | conomons | Tvp. | max. [ uniT
TO-72 metal envelope, intended for PNP transistor
use in switching applications. It is an -
integrated pnp/npn transistor pair, —Vego | emitter-base voltage | [- Jmo v
with all electrodes accessible. NPN transistor
Veso collector-base - 70 \
PINNING - TO-72 voltage
Collector of the npn transistor (ag, —lenm repetitive peak - 25 A
anode gate) connected to case. emitter current
PIN DESCRIPTION Py tqta!l power upto Ty, =25°C |- 275 |mW
1 cathode T d'SS'pa't'orT . 3 o
2 cathode gate i operating junction - 50
temperature
3 |anode gate Vi forward on-state ir = 50 mA T [1a v
4 |anode voltage lhg=0
Rygx = 10 kQ2
ACCESSORIES IH holding current IAG =10 mA - 1 mA
~Vgg=2V
56246 (distance disc). Rk = 10 kQ
tn turn-on time - 025 |us
tw turn-off time 15 - us

PIN CONFIGURATION

1
2 ag
| ]
| —]
_
4
3

k
MSB028 9
k  MBB0ss

Fig.1 Simplified outline and symbol.
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Silicon controlled switch BRY39
TEST CIRCUITS
Voo T
7284477 7262800
Fig.2 Equivalent test circuit for holding current. Fig.3 Test circuit for tum-on time.
Vi
(v}
45 f-——— o
o,
P : 9°l o +12v +50V
10% |
0 tl 1kQ 2,7k 16k
-05 et 4 | me c ’
! !
[ I $VAK
i
!
I | mercury 9
! | wetted
Vag-K | | contact
-~ Rke-
| I ,/ KG-K
| ) e
I |I 7 1262993
|
1 1 time
le—— ton —! 7262996
Fig.4 Pulse duration increased untii dashed
curve disappears. Fig.5 Test circuit for turn-off time.
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Silicon controlled switch BRY39
Vak
(V)

time

7262995

Fig.6 Capacitance increased until C=C

it
dashed curve disappears. ?
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Silicon controlied switch BRY39
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter
pnp - -70 \
npn - 70 \
Veen collector-emitter voltage Rge = 10 kQ
pnp - -
npn - 70 3
Veeo collector-emitter voltage open base
pnp - -70 \
npn - -
Veso emitter-base voltage open collector
pnp - -70 Vv
npn — 5 \
le collector current (note 1) DC value
pnp = -
npn — 175 mA
lowm collector current (note 2) peak value
pnp - -
npn — 175 mA
le emitter current DC value
pnp - 175 mA
npn - -175 | mA
lerm repetitive peak emitter current t,=10us
8=0.01
pnp - 2.5 A
npn - -2.5 A
Pt total power dissipation upto T, =26°C - 275 mwW
Tag storage temperature range -85 200 °C
T; junction temperature - 150 °C
| Tems ambient operating temperature range -65 150 °C
Notes

=y

Provided the I rating is not exceeded.

During switch-on, the device can withstand the discharge of a capacitor of maximum value of 500 pF. This
capacitor is charged when the transistor is in cut-off condition, with a collector supply voltage of 160 Vand a
series resistance of 100 kQ.

o

THERMAL RESISTANCE
SYMBOL PARAMETER MAX. | UNIT
Ry s from junction to ambient in free air 450 Kw
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Preliminary specification

Silicon controlled switch

BRY39

CHARACTERISTICS

Tame = 25 °C unless otherwise specified.
symsoL | PARAMETER CONDITIONS | min. | TYP. | maX. | uniT

Individual npn transistor

leen collector cut-off current Vee=70V - - 100 nA
Rge = 10 kQ
Ve =70V - - 10 pA
Rge = 10 kQ
T,=150°C

leso emitter cut-off current Veg=5V - - 10 uA
lc=0
T,=150°C

Vegeat collector-emitter saturation voltage le=10mA - - 500 mv
lg=1mA

Vaesat base-emitter saturation voltage lc=10mA - - 900 mv
lg=1mA

Nee DC current gain lc=10mA 50 - -
V=2V

f transition frequency lc=10mA - 170 - MHz
Vee=2V

=100 MHz

C. collector capacitance le=1,=0 - - 5 pF
Veg=20V

C, emitter capacitance lge=1,=0 - - 25 pF
Veg=1V

Individual pnp transistor

—lego collector cut-off current V=70V - - 10 pA
lg=0
T,=150°C

~lego emitter cut-off current V=70V - - 10 HA
lc=0
T;=150°C

Nee DC current gain le=1mA - 5 -
Veg=0

Combined device

Vax forward on-state voltage Rkex = 10 kQ - - 1.4 \
l,=50mA
laa =
Rk =10 kQ - - 1.9 V'
1, =50 mA
laa=0
T,=-55°C
Rick = 10 kQ - - 1.2 v
la=1mA
lag = 10 MA
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Philips Semiconductors Preliminary specification
Silicon controlled switch ‘ BRY39
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT

by holding current (see Fig.2) Ryex = 10 kQ - - 1 mA
lag = 10 MA
V=2V
Switching times
ton turn-on time Viek=-05t045V - - 025 |ps
Rugx = 1kQ
Vkex =-051t045V - - 1.5 us
Ryex = 10 kQ
tu turn-off time Rkax = 10 kQ - 15 - us
a {anode)
(92)
€z
PNP transistor ag (anode gate) T
(C|, bz) P
N N }—ocn b2
bj. 20— P P
kg (cathode gate) NPN transistor N
{by, €2 l
91 7261148
k {cathode)}
(ey) 7261150
Fig.7 Two transistor equivalent circuit. Fig.8 PNPN silicon controlted switch structure.

72613791

Fig.9 Silicon controlled switch symbol.
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Silicon controlled switch BRY39
PACKAGE OUTLINE

i ¥o,51
48 jmax
max

| A

e .
- | —
max 12,7min 72769994

Dimensions in mm.

Fig.10 TO-72.
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