

















































































































Signal Transistors

2N4400, 2N4401, 2N4402, 2N4403
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Fig. 1—Normalized dc forward current transfer ratio characteristics Fig. 2— Normalized dc forward current transfer ratio characteristics
for 2N4400 and 2N4401. for 2N4402 and 2N4403.
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Signal Transistors

2N4400, 2N4401, 2N4402, 2N4403
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AND OSCILLOSCOPE.

Fig. 7—“Turn-on” switching time waveform and test circuit for 2N4400  Fig. 8— “Turn-off” switching time waveform and test circuit for 2N4400
and 2N4401. and 2N4401.
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Fig. 9— “Turn-on” switching time waveform and test circuit for 2N4402 Fig. 10— “Turn-off” switching time waveform and test circuit for
and 2N4403. 2N4402 and 2N4403.

TERMINAL CONNECTIONS

Lead 1 - Emitter
Lead 2 - Base
Lead 3 - Collector
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Signal Transistors

2N4424

Silicon Transistors

Features:

= [ ow Saturation Voltage
= High Beta

=900 MW @ T = 25°C

TO-98

The GE/RCA 2N4424 type is a planar, passivated, epitaxial linear amplifiers or medium speed switching circuits in indus-
NPN silicon transistor intended for general purpose indus- trial control applications. This type is supplied in JEDEC TO-
trial circuits. This transistor is especially suited for high level 98 package.

Devices in TO-98 package are supplied with and without
seating flange (see Dimensional Outline).

MAXIMUM RATINGS, Absolute-Maximum Values:

COLLECTOR TO EMITTER VOLTAGE (VGEQ) -+« « +« + v v v e et te e et e e e et e e e e e et e e e et e e e e 40V
EMITTERTO BASE VOLTAGE (VEBQ): -+« « «« + o v ettt ettt et et e et et e e et e e e e e et et et e e 5V
COLLECTORTO BASE VOLTAGE (VGBO) «  + « + + v« v v et ee et e e et et e e e et e e et et e et e e e e e e 60V
CONTINUOUS COLLECTOR CURRENT (Ig) (NOt@ 1) . .. ..ot e e e 500 mA
TOTAL POWER DISSIPATION (Ta < 25°C) (PP (NOtE2). . . .. .ottt ettt e e et ettt 360 mW
TOTAL POWER DISSIPATION (Tp < 65°C) (PT) (NOtE2). . .. ..ot e 250 mwW
OPERATING TEMPERATURE (T ) . . ..ottt ettt et e et et e e e e e e -55°to +150°C
STORAGE TEMPERATURE (TGT(G): -+« « « «+ o« vttt ettt et ettt et et e e e e et e et et e —-55°to +150°C
LEAD TEMPERATURE, 116" + 132" (1.58mm + 0.8mm) from case for 10sec. max. (Tp). .. .....ovinint et +260°C
NOTES:

1. Determined from power limitations due to saturation voltage at this current.
2. Derate 2.88mW/°C increase in ambient temperature above 25°C

File Number 2059
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Signal Transistors

2N4424

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T) = 25°C Unless Otherwise Specified

LIMITS
CHARACTERISTICS SYMBOL MIN. MAX. UNITS
Collector Cutoff Current
(Ve = 40V) lcBo - 30 nA
(Vop = 40V, T, = 100°C) IcBo. - 10 )
(Vgp = 40V base-emitter junction short-circuited) Ices - 30 nA
Emitter Cutoff Current (Vgg = 5V) leBO — 100
DC Forward Current Transfer Ratio (Vcg = 4.5V, Ic = 2mA) heg 180 540 -
Collector Emitter Breakdown Voltage (Ic = 10 mA) V(BRICEO 40 -
Collector Base Breakdown Voltage (Ic = 10 yA) VeRr)cBO 60 —
Emitter Base Breakdown Voltage (Ig = 0.1 4A) V(BRIEBO 5 — "
Collector Saturation Voltage (Ilg = 3mA, I = 50 mA) VeE(sat) - 0.3
Base Saturation Voltage (Ig = 3mA, Ic = 50 mA) VBE(sat) — 0.85
Small-Signal Forward Current Transfer Ratio
(Vgg = 4.5V,Ic = 2mA, f = 1kHz) hte 180 — -
(Veg = 10V, g = 1 mA, f = 1kHz) 180 typ.
InputImpedance (Vog = 10V, Ig = 1mA, f = 1kH2) hie 5100 typ. Q
Output Admittance (Vo = 10V, Ic = 1 mA, f = 1kHz) hoe 14 typ. umhos
Voltage Feedback Ratio (Vg = 10V, Ig = 1mA, f = 1kHz) hre 0.27 typ. x10-3
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Fig. 1— Typical dc forward current transfer ratio characteristics. Fig. 2— Normalized dc forward current transfer ratio characteristics.
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Fig. 3— Typical collector-to-emitter saturation voltage characteristics. Fig. 4— Typical collector current characteristic.
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Signal Transistors

2N4424
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Fig. 8— Typical gain-bandwidth product characteristics.

TERMINAL CONNECTIONS

Lead 1 - Emitter
Lead 2 - Collector

Lead 3 - Base




Signal Transistors

2N5172, MPS5172, PN5172, 2N6076

Silicon Transistors

TO-92 TO-98

The GE/RCA 2N, MPS, PN5172 are NPN and 2N6076 is a
PNP silicon transistors designed for general purpose appli-
cations. The planar, passivated construction assures excel-
lent device stability and life. This high performance and high
value is made possible by advanced manufacturing tech-
niques, epoxy encapsulation and utilization of full line beta

MAXIMUM RATINGS, Absolute-Maximum Values:

COLLECTOR TO EMITTER VOLTAGE (VGEQ) - -+« cv v veern
COLLECTOR TO BASE VOLTAGE (VGRQ) - -« - -+« -« vevevveennenn.
EMITTER TO BASE VOLTAGE (VEBO). « + + -+« v v v evevenenennsn.
CONTINUOUS COLLECTOR CURRENT (Ic) (Note 1) ... ...........

TOTAL POWER DISSIPATION (T, < 25°C) (P1) (Note 2)

OPERATING TEMPERATURE(Ty) .........oooiviiiiianas
STORAGE TEMPERATURE (TgTg). -« v vveveeeeaeenenns

distribution. Significant savings may be realized by design-
ing equipment utilizing these “full line distribution” type tran-
sistors.

PNP values are negative; observe proper polarity. These
types are supplied in JEDEC TO-92 package (MPS5172,
PN5172) and in JEDEC TO-98 package (2N5172, 2N6076).

Devices in TO-98 package are supplied with and without
seating flange (see Dimensional Outline).

LEAD TEMPERATURE, 1/16” + 1/32"(1.58mm + 0.8mm) from casefor10sec. max. (T)...........ooviiiiiini i .. +260°C

NOTES:

1. Determined from power limitations due to saturation voltage at this current.

2. Derate 3.6mW/°C increase in ambient temperature above 25°C

File Number 2061
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Signal Transistors

2N5172, MPS5172, PN5172, 2N6076

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T,) = 25°C Unless Otherwise Specified

LIMITS
CHARACTERISTICS SYMBOL MIN. MAX. UNITS
Collector Cutoff Current
_(Vep = 25V) lceo = 100 nA
(Vcp = 25V, Tp = 100°C) lcBo. - 10 uA
(Vcp = 25V, base-emitter junction short-circuited) Ices — 100
Emitter Cutoff Current nA
(Vgg = 5V)—5172 _leo - 100
(Vep = 3V)—6076 lEBo — 100
DC Forward Current Transfer Ratio (Vog = 10V, Ic = 10 mA) heg(1) 100 500 -
Collector Emitter Breakdown Voltage (Ic = 10 mA) V(BRICEO 25 -
Collector Saturation Voltage (Ic = 10mA, Ig = 1mA) VCE(sat) - 0.25 v
Base Saturation Voltage (Ic = 10mA, Ig = 1mA) VB_E_(Lat) — 0.8
Base Emitter Voltage (Vog = 10V, I = 10mA) VBe 0.5 1.2
Small-Signal Forward Current Transfer Ratio
(Veg = 10V,Ig = 10mA, f = 1kHz) hte 100 750 -
Output Capacitance, Common Base
(Vcg = 10V, Ig = 0,f = 1kH2) Ceb 1 13 pF
Gain Bandwidth Product (Vog = 5V, Ig = 2mA) fr 200 Typ. MHz
(1) Typically a minimum of 50% of the distribution will have hgg > 150 at stated conditions.
Note: Polarities are absolute.
TERMINAL CONNECTIONS TERMINAL CONNECTIONS
TO-92 Package TO-98 Package
Lead 1 - Emitter Lead 1 - Emitter
Lead 2 - Base Lead 2 - Collector
Lead 3 - Collector Lead 3 - Base
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Signal Transistors

2N5232, 2N5232A

Silicon Transistors

TO-98

The GE/RCA 2N5232 and 2N5232A are planar epitaxial pas- tight beta control and excellent low noise characteristics.
sivated NPN silicon transistors designed especially for low The 2N5232A includes a noise figure specification. These
noise preamplifier and small signal industrial amplifier appli- types are supplied in JEDEC TO-98 package.

cations. The units feature low collector saturation voltage, Devices in TO-98 package are supplied with and without

seating flange (see Dimensional Outline).

MAXIMUM RATINGS, Absolute-Maximum Values:

COLLECTOR TO EMITTER VOLTAGE (VGEQ) - - -+« «+ -« e e e e e et et ettt 50V
EMITTER TO BASE VOLTAGE (VEBQ)- - - - - -+ -+« e oottt ettt e 5V
COLLECTOR TOBASE VOLTAGE (VGBO) - -+« -« e e e e oot e et ettt 70V
CONTINUOUS COLLECTOR CURRENT (I6) (NOE 1) - - - -+ -+ o e oottt ettt et 100 mA
TOTAL POWER DISSIPATION (Tp < 25°C) (P1) (NGB 2). . . - -« oottt ettt et et 360 MW
OPERATING TEMPERATURE (T) . .. ..ot vttt et e e et e e e et e -55°10 +125°C
STORAGE TEMPERATURE (TGTG)- - -+« « + «++« « ettt ettt et ettt et e .. =55%10 +150°C

LEAD TEMPERATURE, 1/16” + 132" (1.58mm + 0.8mm) fromcase for 10smax. (T) . .. ....covvveniii +260°C

NOTES:
1. Determined from power limitations due to saturation voltage at this current.
2. Derate 3.6mW/°C increase in ambient temperature above 25°C

File Number 2063

45




Signal Transistors

2N5232, 2N5232A

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T,) = 25°C Unless Otherwise Specified

LIMITS
CHARACTERISTICS SYMBOL MIN. TYP. MAX. UNITS
Collector Cutoff Current
(VQB = 50V) lQ&Q - — 30 nA
(Vgp = 50V, Tp = 100°C Iceo - - 10 A
Collector Cutoff Current (Vg = 50V,
base-emitter junction short-curcuited) IceEs - - 30 A
Emitter Cutoff Current (Veg = 5V) leBO - - 50
DC Forward Current Transfer Ratio
(Vg = 5V, I = 2mA) hee 250 - 500 -
(Vgg = 5V, Ic = 100pA) - 170" —
Small-Signal Forward Current Transfer Ratio
(VCE =5V, |c =2mA,f=1kHz) '119 250 — 750 -
Collector Emitter Breakdown Voltage (Ic = 10 mA) V(gn)ggo' * 50 - —
Collector Base Breakdown Voltage (Ic = 10 uA) l@BLQBL 70 = -
Emitter Base Breakdown Voltage (Ig = 10 4A) V(BRIEBO 5 - = v
Collector Saturation Voltage (Ic = 10mA, Ig = 1 mA) Veesay'” - - 0.125
Base Saturation Voltage (Ic = 10mA, Ig = 1mA) VBE(sat)"" - - 0.78
Base Emitter Voltage (Veg = 10V, Ig = 2mA) VBE 0.5 - 0.9
Output Capacitance, Common Base
(Veg = 10V, Ig = 0,1 = 1MH2) Cop = - 4 pF
Noise Figure (Ic = 100 uA, Vog = 5V, R = 5kQ, f = 1kHz,
BW = 15.7kHz) For 2N5232A only. NF 1 5 dB
*Typically, a minimum of 95% of the distribution is above this value.
* *Pulse conditions: 300 us pulse width, <2% duty cycle.
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Fig. 1—Typical dc forward current transfer ratio characteristics.
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Fig. 2— Normalized dc forward-current transfer ratio characteristic.




COLLECTOR-TO-BASE VOLTAGE (Vcp) = 18 V

Signal Transistors

2N5232, 2N5232A
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Fig. 3— Typical collector cutoff current characteristic.
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Signal Transistors

2N5249, 2N5249A

Silicon Transistors

TO-98

The GE/RCA 2N5249 and 2N5249A are planar epitaxial pas-  tight beta control and excellent low noise characteristics.
sivated NPN silicon transistors designed especially for low The 2N5249A includes a noise figure specifiation. These
noise preamplifier and small signal industrial amplifier appli-  types are supplied in JEDEC TO-98 package.

cations. The units feature low collector saturation voltage, Devices in TO-98 package are supplied with and without

seating flange (see Dimensional Outline).

MAXIMUM RATINGS, Absolute-Maximum Values:

COLLECTOR TO EMITTER VOLTAGE (VGEQ) -+« + + -+« v v v v vttt eete et et e et e e et et et e et e e e e et e e e e eas 50V
COLLECTOR TO BASE VOLTAGE (VGBO) -+« + « « « « v vttt v et et ettt et e et et e et et et et e e e et et e e e 7oV
EMITTERTO BASE VOLTAGE (VEBQ): -+ + + + « ++ « v et ettt ettt et e e et e e et et e e et et e e et et et et et e 5V
CONTINUOUS COLLECTOR CURRENT (I) (NOte 1) . . ..ot e e e et e e 100 mA
TOTAL POWER DISSIPATION (T < 25°C)(P1) (NOt@ 2). . . ..ottt ittt et et e e e e e e e 360 mW
TOTAL POWER DISSIPATION (Tp < 55°C) (P1) (NOME2). . . . ..o\ttt e e e 260 mW
OPERATING TEMPERATURE (Tj) . .\ o0\ttt ettt ettt e e et et et et e et e e —-55°to +125°C
STORAGE TEMPERATURE (TGTG) -  « « -+« v vt v vttt ettt et et et et e e e e et et e et e et e e e e —55°to +150°C
LEAD TEMPERATURE, 116" + 1/32" (1.58mm +0.8mm) from case for 10smax. (T1) .. ......oiuiiiiit i +260°C
NOTES:

1. Determined from power limitations due to saturation voltage at this current.
2. Derate 3.3mW/°C increase in ambient temperature above 25°C

File Number 2064
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Signal Transistors

2N5249, 2N5249A

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T5) = 25°C Unless Otherwise Specified

LIMITS
CHARACTERISTICS UNITS
C SYMBOL MIN. TYP. MAX.
Collector Cutoff Current
(Vcg = 50V) lcBo — — 30 nA
(Vg = 50V, Tp = 100°C - - 10 uA
Collector Cutoff Current (Vg = 50V,
base-emitted junction short-circuited) Ices - - 30 nA
Emitter Cutoff Current (Vgg = 5V) lEBO — — 50
DC Forward Current Transfer Ratio
(Veg =5V.Ic = 2mA) heg 400 - 800 -
(Vg = 5V, I = 100 4A) — 300* —
Small-Signal Forward Current Transfer Ratio
(Veg = 5V.ic = 2mA, f = 1kHz) ie 400 ~ 1200 —
Collector Emitter Breakdown Voltage (Ic = 10 mA) Vericeo™” 50 - -
Collector Base Breakdown Voltage (Ic = 10 yA) V(BB)S?_B_Q 70 — — \
Emitter Base Breakdown Voltage (Ig = 10 yA) VeRIEBO 5 = -
Collector Saturation Voltage (Ic = 10mA, Ig = 1 mA) VeE(sat)™” - - 0.125
Base Saturation Voitage (Ic = 10mA, Iz = 1mA) VBE(sat)" " - - 0.78
Base Emitter Voltage (Vo = 10V, Ig = 2mA) VBe 0.5 - 0.9
Output Capacitance, Common Base
(Veg = 10V, Ig = 0,f = 1 MH2) Ceb — — 4 pF
Noise Figure (Ic = 100 A, Veg = 5V, Rg = 5k, f = 1kHz,
BW = 15.7 kHz) For 2N5249A only. NF - — 3 dB
*Typically a minimum of 95% of the distribution is above this value.
**Pulse conditions: 300 us pulse width, <2% duty cycle.
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Fig. 1— Typical dc forward-current transfer ratio characteristics.
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Fig. 2— Normalized dc forward-current transfer ratio characteristic.
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Signal Transistors

2N5249, 2N5249A
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Fig. 4— Typical input and output capacitance characteristics.

Fig. 3— Typical collector cutoff current characteristic.

TERMINAL CONNECTIONS

Lead 1 - Emitter
Lead 2 - Collector
Lead 3 - Base




Signal Transistors

2N5305, 6, 6A, GES5305, 6, 6A

Silicon Darlington Transistors

TO-92 TO-98

The GE/RCA 2N5305, 06, 06A and GES5305, 6, and 6A are
planar, epitaxial, passivated NPN silicon Darlington transis-
tors designed for preamplifier stages requiring input impe-
dances of several megohms or extremely low-level,
high-gain low-noise amplifier applications. These types can

MAXIMUM RATINGS, Absolute-Maximum Values:

COLLECTOR TO EMITTER VOLTAGE (VogQ) -« oo
EMITTER TO BASE VOLTAGE (VEBQ): - -+ -+« e v eenee e
COLLECTOR TO BASE VOLTAGE (VGgQ) - -« -« e veeneen
CONTINUOUS COLLECTOR CURRENT (Ig) .- ..o
COLLECTOR CURRENT (PULSED)* (Ig) -~ - -+« v ovveeenrn
CONTINUOUS BASE CURRENT (Ig) -+ ... oo
TOTAL POWER DISSIPATION (T4 < 25°C) (Pq) ... vovvoneen.
DERATE FACTOR (Tp > 25°C) . -+ -« ..ottt
OPERATING TEMPERATURE (TJ) ... ...\
STORAGE TEMPERATURE (TGTG)- - -+ -+« voveeneeneenn

be used in medium-speed switching circuits in consumer and
industrial control applications.

The 2N5305, 6, and 6A are supplied in JEDEC TO-98 pack-
age, the GES5305, 6, and 6A are supplied in JEDEC TO-92
package.

Devices in TO-98 package are supplied with and without
seating flange (see Dimensional Outline).

............................................ —-65°to +125°C
............................................ -65°to +150°C

LEAD TEMPERATURE, 116" + 1/32" (1.58mm +0.8mm) fromcase for10smax (T). ... ...t +260°C

*Pulsed Conditions: Pulse width < 300 us, Duty factor < 2%.
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Signal Transistors

2N5305, 6, 6A, GES5305, 6, 6A

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T4) = 25°C Unless Otherwise Specified

LIMITS
CHARACTERISTICS SYMBOL MIN. MAX. UNITS

Collector-To-Emitter Breakdown Voltage

(Ic =10mA, Ig = 0) BVceo 25 -
Collector-To-Base Breakdown Voltage

(Ic = 0.14A, Ig = 0) BVeeo 25 — "
Emitter-To-Base Breakdown Voitage

(Ig = 0.14A,Ig = 0) BVego 12 -
DC Forward Current Transfer Ratio

(Ic = 2mA,Vce = 5V)  2N5305, GES5305 2,000 20,000

(Ic = 100mA, Ve = 5V)  2N5305, GES5305 heg 6,000 — _

(Ic =2mA, Vo = 5V)  2N5306, GES5306A 7,000 70,000

(Ic = 100mA, Vog = 5V)  2N5306, GES5306A 20,000 —
Collector-To-Emitter Saturation Voltage

(Ic = 200mA, Ig = 0.2mA) Vce(sat) - 1.4
Base-To-Emitter Saturation Voltage

(Ic = 200mA, Ig = 0.2mA) Vge(sat) = 1.6 "
Base-To-Emitter Voltage

(Ic = 200mA, Vg = 5y) Vg — 1.5
Collector-To-Base Cutoff Current

(Vcg = 25V, Ig = 0) lcso - 100 nA

(Vgg = 25V, Ig = 0, Tp = 100°)C) - 20 uA
Small-Signal Current Transfer Ratio

(Vg = 5V, Ig = 2mA, f = 1KHZ) 2N5305, GES5305 hte 2,000 —

(Veg = 5V, Ig = 2mA, f = 1 KHZ) 2N5306, 6A, GES5306, 6A 7,000 — —

(Vo = 5V. i = 2mA, f = 10MHZ) Intel 15.6 - dB
Input Capacitance

(Vgg = 0.5V, = 1MHZ) Ceb 10.5 Typical oF
QOutput Capacitance 7.6

(Veg = 10V, f = 1 MHZ) Cep Typical 10
Input impedance

(Vg = 5V, Ic = 2mA, f = 1KHz) 650 Typical KQ
Gain-Bandwidth Product

(Vgg = 5V, Ic = 2mA, f = 10MHz) fr 60 — MHZ
Noise Figure

(Vcg = 5V, Ig=0.6mA, Rg = 160 kQ, 195

f = 10 Hz, to 10 kHz, Bandwidth = 15.7 kHz) 2N5306A, GES5306A en Typical 230 nV/i/Hz

TERMINAL CONNECTIONS TERMINAL CONNECTIONS

TO-92 Package
Lead 1 - Emitter
Lead 2 - Base
Lead 3 - Collector

52

TO-98 Package
Lead 1 - Emitter
Lead 2 - Collector
Lead 3 - Base




Signal Transistors

2N5305, 6, 6A, GES5305, 6, 6A
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Fig. 1— Typical dc forward-current transfer ratio characteristics. Fig. 2—Normalized dc forward-current transfer ratio characteristics.
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Signal Transistors

2N5305

, 6, 6A, GES5305, 6, 6A
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COLLECTOR CURRENT (Ic) - mA

NOTE:

DUE TO THE NOISE CHARACTERISTICS OF THIS DEVICE
VERSUS FREQUENCY, CALCULATION OF NOISE FIGURE
(NF) FROM e, i VALUES ISNOT ACCURATE [AS IS THE

CASE WITH FIELD-EFFECT TRANSISTORS (FETs)). s25-42629

Fig. 11—Equivalent input noise-voltage and noise-current characteristics




Signal Transistors

2N5307, 8, 8A, GES5307, 8, 8A

Silicon Darlington Transistors

TO-92 TO-98

The GE/RCA 2N5307, 08, 08A and GES5307, 8, and 8A are
planar, epitaxial, passivated NPN silicon Darlington transis-
tors designed for preamplifier stages requiring input impe-
dances of several megohms or extremely low-level,
high-gain low-noise amplifier applications. These types can

MAXIMUM RATINGS, Absolute-Maximum Values:

COLLECTOR TO EMITTER VOLTAGE (Vgo)
EMITTER TO BASE VOLTAGE (VEBQ)- -+ « <<« -+ v venvee

COLLECTOR TOBASE VOLTAGE (VggQ) -« v v v vvveveieieennnns

CONTINUOUS COLLECTOR CURRENT (1)
COLLECTOR CURRENT (PULSED)" (Ic)

CONTINUOUSBASECURRENT (lg) .........cooviviininn.n,
TOTAL POWER DISSIPATION (T < 25°C)(P) ... ..ot
DERATEFACTOR(Tp >25°C). . ...t

OPERATING TEMPERATURE (T )
STORAGE TEMPERATURE (Tgrg)

be used in medium-speed switching circuits in consumer and
industrial control applications.

The 2N5307, 08, and 08A are supplied in JEDEC TO-98 pack-
age, the GES5307, 08, and 08A are supplied in JEDEC TO-92
package.

Devices in TO-98 package are supplied with and without
seating flange (see Dimensional Outline).

-65°to +125°C
-65°to +150°C

LEAD TEMPERATURE, 116" + 132" (1.58mm + 0.8mm) fromcasefor 10smax (T).. ...t +260°C

*Pulsed Conditions: Pulse width < 300 us, Duty factor < 2%.
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Signal Transistors

2N5307, 8, 8A, GES5307, 8, 8A

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T) = 25°C Unless Otherwise Specified

LIMITS
CHARACTERISTICS SYMBOL MIN. MAX. UNITS

Collector-To-Emitter Breakdown Voltage

(Ic=10mA,lg=0) BVceo 40 —
Collector-To-Base Breakdown Voltage

(Ic = 0.14A,Ig = 0) BVego 40 — v
Emitter-To-Base Breakdown Voltage

(g =0.1uAlc = 0) BVEgo 12 —
DC Forward Current Transfer Ratio

(lc = 2mA, Vo = 5V)  2N5307, GES5307 2,000 20,000

(Ic = 100mA, Vg = 5V)  2N5307, GES5307 heg 6,000 — _

(Ic =2mA,Voe = 6V)  2N5308, GES5308A 7,000 70,000

(Ic = 100mA, Vge = 5V)  2N5308, GES5308A 20,000 —
Collector-To-Emitter Saturation Voltage

(Ic = 200mA, Ig = 0.2mA) Vcg(sat) - 1.4
Base-To-Emitter Saturation Voltage

(I = 200mA, Ig = 0.2mA) Vgg(sat) — 1.6 \
Base-To-Emitter Voltage

(I = 200mA, Vce = 5y) Vgg - 1.5
Collector-To-Base Cutoff Current

(Vgg = 25V, lg = 0) lcso - 100 nA

(Veg = 25V, Ig = 0, Ty = 100°)C) - 20 A
Small-Signal Current Transfer Ratio

(Voe =5V.Ic = 2mA,f = 1KHZ)  2N5307, GES5307 hte 2,000 —

(Vcg = 5V.ic = 2mA,f = 1KHZ)  2N5308, 8A, GES5308, 8A 7,000 — -

(Vg = 5V, Ic = 2mA, f = 10MHZ) Ihtel 15.6 - dB
Input Capacitance

(Vgg = 0.5V, f = 1 MH2) Ceb 10.5 Typical pF
Output Capacitance 7.6

(Vgg = 10V, f = 1 MHZ) Ceh Typical 10
Input Impedance

(Vgg = 5V, Ig = 2mA, f = 1KHz) 650 Typical KQ
Gain-Bandwidth Product

(Vo = 5V, Ig = 2mA, f = 10MHz) fr 60 — MHZ
Noise Figure

(Vg = 5V, Ic =0.6mA, Rg = 160 kQ, 195

f = 10 Hz, to 10 kHz, Bandwidth = 15.7 kHz) 2N5308A, GES5308A en Typical 230 nV/\/Hz
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Signal Transistors

2N5307, 8, 8A, GES5307, 8, 8A
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Fig. 1—Typical dc forward-current transfer ratio characteristics. Fig. 2—Normalized dc forward-current transfer ratio characteristics.
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Fig. 3— Normalized dc forward-current transfer ratio characteristics. Fig. 4— Typical collector-to-emitter saturation voltage characteristics.
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Signal Transistors

2N5307, 8, 8A, GES5307, 8, 8A
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Fig. 7— Typical output characteristics.
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Fig. 9— Typical collector-to-base cutoff current characteristic.
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Fig. 11—Equivalent input noise-voltage and noise-current characteristics.
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Fig. 10— Typical emitter-to-base cutoff current characteristic.

TERMINAL CONNECTIONS

TO-92 Package
Lead 1 - Emitter
Lead 2 - Base
Lead 3 - Collector

TERMINAL CONNECTIONS

TO-98 Package
Lead 1 - Emitter
Lead 2 - Collector
Lead 3 - Base




Signal Transistors

2N5365, 2N5366

Silicon Transistors

TO-98

This GE/RCA series of economy transistors are planar product, and low noise. These characteristics make these
epitaxial passivated PNP silicon devices. These units feature units excellent for use in general purpose consumer and
low collector saturation voltage, good current gain linearity industrial amplifier and switching applications. These types
over a wide collector current range, high gain-bandwidth are supplied in JEDEC TO-98 package.

Devices in TO-98 package are supplied with and without
seating flange (see Dimensional Outline).

MAXIMUM RATINGS, Absolute-Maximum Values:

COLLECTOR TO EMITTER VOLTAGE (Vceo)
COLLECTOR TO BASE VOLTAGE (VGBO) « « - -+« + « v e e et e e e et et e e e et e et e e e e e e e e e
EMITTER TO BASE VOLTAGE (VEB(Q)- - - - -« < -+« + -+ =+« e e e e e e et e e e e e e
CONTINUOUS COLLECTOR CURRENT (i)
COLLECTOR CURRENT (PUISEA) (IG -« + + -+« + e vveeeeeneanennn
TOTAL POWER DISSIPATION (T, < 25°C)** .
TOTAL POWER DISSIPATION (T < 55°C)**
OPERATING TEMPERATURE (TJ) . . - .. ettt ettt ettt et e e e e e e e e e e e e e
STORAGE TEMPERATURE (TGTG) - -+« «+ + + + 2 e+ttt e e n e e et et et et e et e e et et e e e

LEAD TEMPERATURE, 116" + 132" (1.58mm + 0.8mm) from case at 108 Max. (TL) -« ... ... vvenrrerenneannaneieaneansns +260°C

* Pulsed conditions: 10us pulse width, <2% duty cycle.

** Derate 3.6mW/°C increase in ambient temperature above 25°C.
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Signal Transistors

2N5365, 2N5366

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T ) = 25°C Unless Otherwise Specified

CHARACTERISTICS

SYMBOL

LIMITS

2N5365 2N5366

UNITS

TYP. MAX. MIN. TYP. MAX

Collector-Emitter Breakdown Voltage
(Ic = 10mA)

V(BRICEO

—40

_40

Collector Cutoff Current
(Vg = —40V)

Iceo

-100 -100

nA

(Vg = —40V, T4 = 100°C)

-10 -10

Cutoff Current(Vgg = —4V)

leBO

-10 -10

DC Forward Current Transfer Ratio
(Veg = —10V,lc = -2mA)

(Vg = - 10,1 = —50mA)

hee

(Vg = -5V, Ic = —300mA)

32

80

40

120 100 300

20

40

Small-Signal Forward Current Transfer Ratio
(Veg = —10V,ic = —2mA, f= 1kHz)

Nie

32

180 80 450

Collector-Emitter Saturation Voltage
(Ic = —50mA, Ig = —2.5mA)

-0.25 -0.25

(Ic = —300mA, lg = —30mA)

VeE(saT)
Veg(san

-1 -1

Base-Emitter Voltage
(Veg = —10V,Ic = —2mA)

VBE

-0.8 -0.8

Output Capacitance, Common Base
(Veg = —0.5V,Ig = 0,f = 1MH2)

Ceb

Input Capacitance, Common Base
(\% -0.5V,Igc = 0,f = 1MHz)

Ceb

35 35

pF

Gain Bandwidth Product
(Veg = —10V,lg = —2mA)

fr

250 250

MHz
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Fig. 1—Typical dc forward current transfer ratio characteristics for

2N5365.
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Fig. 2—Typical dc forward-current transfer ratio characteristics for
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Signal Transistors

2N5365, 2N5366
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Fig. 3—Normalized dc forward-current transfer ratio characteristics

for both types.
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Fig. 7— Typical base-to-emitter voltage characteristics for 2N5365.

COLLECTOR CURRENT (ic) — mA

92C5-42555

Fig. 8— Typical base-to-emitter voltage characteristics for 2N5366.
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Signal Transistors

2N5365, 2N5366
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Signal Transistors

2N5365, 2N5366
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Fig. 15— Typical noise figure characteristics for 2N5365.
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Fig. 16— Typical noise figure characteristics for 2N5366.

TERMINAL CONNECTIONS

Lead 1 - Emitter

Lead 2 - Collector

Lead 3 - Base




Signal Transistors

GES2218A, 19A, GES2218, 19

Silicon Transistors

TO-92

The GE/RCA GES2218, A, 19, A series are planar epitaxial
NPN silicon transistors designed for medium speed switches

MAXIMUM RATINGS, Absolute-Maximum Values:

COLLECTOR TO EMITTER VOLTAGE (VGEQ) -« -+« v v vennenn.
EMITTER TO BASE VOLTAGE (VERQ)- -+ -+« «« v envvennnnnnnn
COLLECTOR TO BASE VOLTAGE (VGBQ)- « -« -+« v v e veeneennen
CONTINUOUS COLLECTOR CURRENT (Ig) . - -+ ..o
TOTAL POWER DISSIPATION T < 25°C (Pp). .o
TOTAL POWER DISSIPATION T5 < 25°C (Pp). .. ..o
DERATE FACTOR, T > 25°C ... oeo e,
DERATE FACTOR, TA > 25°C .. .oiiiieie et
OPERATING TEMPERATURE (Ty) . .. ..\t
STORAGE TEMPERATURE (TGTG): « +« ++ e v veennrennnnnnnn.

and as amplifiers from audio to VHF frequencies. These
types are supplied in JEDEC TO-92 package.

LEAD TEMPERATURE 1/16” + 1/32” (1.58mm + 0.8mm) fromcase at 10smax. (Ty) . . .......ouvunn..

64

GES2218 GES2218A
GES2219 GES2219A
............................. 30 40 '
............................. 5 6 \
............................. 60 75 v
............................. 800 800 mA
............................ 3 1.8 w
............................. 0.8 0.5 w
............................. 20 12 mwW/°C
............................. 5.33 3.33 mwW/°C
............................. —-65°to +200 °C
............................. —65°to +200 °C
+260 °C
File Number 2067




Signal Transistors

GES2218A, 19A, GES2218, 19

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T,) = 25°C Unless Otherwise Specified

LIMITS
CHARACTERISTICS SYMBOL GES2218 GES2218A
GES2219 GES2219A UNITS
MIN. MAX. MIN. MAX
Collector-Emitter Breakdown Voltage

(Ic = 10mA, Ig = 0) BVeco 30 - 40 —
Collector-Base Breakdown Voltage

(Ic = 10uA, I = 0) BVeeo 60 — 75 — \
Emitter-Base Breakdown Voltage (Ig = 104A, Ic = 0) BVERo 5 — 6 —

Collector Cutoff Curernt

(Vep = 50V, Ig = 0) - 0.01 - -

(Vep = 60V, /g = 0) ‘ceo - - Z 001 v
Emitter Cutoff Current (Vgg = 3V, Ig = 0) leBO - - - 10 nA
Collector-Emitter Saturation Voltage

(Ic = 150mA, Ig = 15mA) VBE(SAT) — 0.4 — 0.3

(Ic = 500mA, Iy = 50mA) — 1.6 — 1
Base-Emitter Saturation Voltage v

(Ic = 150mA, Ig = 15mA) VBE(SAT) 0.6 2 0.6 1.2

(Ic = 500mA, Ig = 50mA) — 2.6 — 2

GES2218 GES2219
GES2218A GES2219A
DC Forward Current Transfer Ratio

(Ic = 0.1mA, Ve = 10V) 20 — 35

(Ic = 1mA, Vg = 10V) h 25 — 50 —

(Ic = 10mA, Ve = 10V) FE 35 — 75 — -

(Ilc = 150mA, Vo = 1V) 20 — 50 —

(Ic = 500mA, Vg = 10V) 20 — 40 —

Gain Bandwidth Product
(Ic = 20mA, Ve = 20V, f = 100MHz) fr 250 — 250" — MHz

*fy for 2219A = 300(min).

TERMINAL CONNECTIONS

Lead 1 - Emitter
Lead 2 - Base
Lead 3 - Collector
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Signal Transistors

GES2221, GES2222, MPS2222, PN2222

Silicon Transistors

Features:

= Performance comparable to hermetic units

= High Gain

= Low Vpg(san)
= High Frequency

= Medium Voltage
TO-92

The GE/RCA GES2221, GES2222, MPS 2222 and PN2222
are planar passivated epitaxial NPN silicon devices specifi-
cally developed for high speed switching, amplifier and core

MAXIMUM RATINGS, Absolute-Maximum Values:

COLLECTOR TO EMITTER VOLTAGE (Vceo)
COLLECTOR TO EMITTER VOLTAGE (Vogg)

EMITTERTOBASE VOLTAGE (VEG(Q): - -+ e v vvveveeeie i

COLLECTOR TO BASE VOLTAGE (V¢
CONTINUOUS COLLECTOR CURRENT (1)
COLLECTOR CURRENT (pulsed)* (Ig). - . - - . - . .
TOTAL POWER DISSIPATION T¢ < 25°C (Py). . .
TOTAL POWER DISSIPATION T4 < 25°C (Py). . .
DERATE FACTOR, T¢ > 25°C
DERATE FACTOR, T, > 25°C
OPERATING TEMPERATURE (T)

STORAGE TEMPERATURE (Tg1g)

LEAD TEMPERATURE 1/16” + 1/32" (1.58mm + 0.8mm) from case at 10s max. (T,)

*Pulsed conditions: 10us pulse width, <2% duty cycle.

66

driver applications. The PN, MPS, and GES prefixes can be
used interchangeably, characteristics for each line are simi-
lar. These types are supplied in JEDEC TO-92 package.

GES2222
MPS2222
GES2221 PN2222
30 30 \
40 40 v
5 5 v
........................... 60 60 v
............................. 400 400 mA
800 800 mA
1 1 w
0.36 0.36 w
............................. 10 10 mwW/°C
............................. 3.6 3.6 mW/°C
-65to +125 °C
-65to0 +200 °C
................... +260 °C
File Number 2068




Signal Transistors

GES2221, GES2222, MPS2222, PN2222

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T,) = 25°C Unless Otherwise Specified

LIMITS

CHARACTERISTICS SYMBOL GES2221

GES2222, MPS2222,
PN2222

MIN. MAX.

MIN. MAX

UNITS

Collector-Emitter Breakdown Voltage
(Ic = 10mA, Ig = 0)* V(BRICEO 30 —

30 -

Emitter-Base Breakdown Voltage (Ig = 10uA, I = 0) V(BRIEBO 5 -

5 _

Collector-Base Breakdown Voitage
(Ig = 104A, Ig = 0) V(BRICBO 60 =

60 —

Collector-Emitter Breakdown Voltage
(Ic = 10uA, Vge = 0) V, 40 -

40 —

Collector-Emitter Saturation Voltage
(Ic = 150mA, Ig = 15mA)* VCE(SAT) — 0.3

(I = 500mA, Ig = 50mA)* - 12

Base-Emitter Saturation Voltage
(Ic = 150mA, Ig = 15mA)* VBE(SAT) - 1.1

(I = 500mA, Ig = 50mA)* Z 24

DC Forward Current Transfer Ratio
(Vgg = 1V, Ig = 150mA)* 20 —

50 -

(Vg = 10V, Ig = 0.1mA) 20 -

35 —

(Ve = 10V, Ic = 1.0mA) 25 —

50 -

(Vgg = 10V, Ic = 10mA)* 35 -

75 -

(Vge = 10V, Ig = 150mA) 40 120

100 300

(Ve = 10V, Ig = 500mA)* 20 —

30 -

Collector Cutoff Current
(Vg = 50V, Ig = 0)* Iceo - 10

nA

(Vg = 50V, Ig = 0, T = 100°C)* — 10

HA

Emitter-Base Reverse Current
(Veg = 3V,Ic = 0) lEBO - 50

nA

Gain Bandwidth Product
(Vg = 20V, Ig = 20mA, f = 100MHz) fr 250 —

MHz

Collector-Base Capacitance
(Veg = 10V, Ig = 0,f = 1MHz) Cep — 8

Emitter-Base Capacitance
(Veg = 0.5V, Ic = 0,f = 1MH2) Ceb — 25

pF

*Pulse conditions: < 300us pulse width, < 2% duty cycle.

TERMINAL CONNECTIONS

Lead 1 - Emitter
Lead 2 - Base
Lead 3 - Collector
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Signal Transistors

GES2906, 6A, 7, 7A, MPS2906, 6A, 7, 7A,
GES2221A, 22A, MPS2222A, PN2222A

Silicon Transistors

Features:
= Low leakage currents
= High speed switching

= Epoxy encapsulation with proved reliablity — excellent characteristic stability under

environmental stresses, 85°C @ 85% RH
= Low collector saturation voltages

TO-92

The GE/RCA GES2221A, 22A, MPS2222A, PN2222A NPN switching, and core applications. The GES, MPS and PN pre-
types, and GES2906, 06A, 07, 07A, MPS2906, 06A, 07, and fixes can be used interchangeably, characteristics for each
07A PNP types are planar epitaxial passivated silicon tran- line are similar. PNP values are negative; observe proper po-
sistors intended for general purpose amplifiers, saturated larity. These types are supplied in JEDEC TO-92 package.

MAXIMUM RATINGS, Absolute-Maximum Values:

COLLECTOR TO EMITTER VOLTAGE (Vcgo)
EMITTER TO BASE VOLTAGE (VEBQ): « -+ v v+ v v v e et et veeetaaaae e

COLLECTOR TO BASE VOLTAGE (VGBO)- - + -+« v v v v v vt eeeeaieneana e
CONTINUOUS COLLECTORCURRENT (). .. ..o oo

COLLECTOR CURRENT (PAK)(IG) - -+« v o v ee et ettt ettt ettt e
TOTAL POWER DISSIPATION T, < 25°C (Py)
TOTAL POWER DISSIPATION T < 25°C (Py)
DERATEFACTOR, Tpo > 25°C ... .ottt e e e
DERATE FACTOR, Tg > 25°C ... ..
OPERATING TEMPERATURE (T) . .
STORAGE TEMPERATURE (TGT@)- + + v v v v eeeeeeie e

LEAD TEMPERATURE 116" + 1/32" (1.58mm + 0.8mm) fromcaseat10smax.(Ty) ...................
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2221A 2906,06A
2222A 2907,07A

40 -40
5 -5
75 -60
400 - 350
800 - 700
360 360
1000 1000
3.6 3.6
10 7
—65t0 + 150
-65to +125
+260

File Number 2070




Signal Transistors

GES2906, 6A, 7, 7A, MPS2906, 6A, 7, 7A,

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T5) = 25°C Unless Otherwise Specified

GES2221A, 22A, MPS2222A, PN2222A

LIMITS
CHARACTERISTICS SYMBOL 2221A,22A 2906,06A 2907,07A UNITS
MIN. MAX. MIN. MAX MIN. MAX.
Collector-Emitter Breakdown Voitage
(Ic = 10mA, Ig = 0)* Vierieco| 40 — ~40 — —40 —
Collector-Base Breakdown Voltage
(Ic = 10uA, Ig = 0) Vierceo| 75 — ~60 - - 60 — "
Emitter-Base Breakdown Voltage (Ig = 10uA, I = 0) V(BRIEBO 5 - -5 = -5 -
Collector-Cutoff Current
(Vgg = 60V, Ig = 0)* lcso — 10 — -20 — -50 nA
(Vg = 60V, Ig = 0, Ty = 100°C)* — 10 — -20 — -20 A
Collector-Emitter Saturation Voltage
(Ic = 150mA, Ig = 15mA)* Vee@san | — 0.3 - -0.4 - -0.4
(Ic = 500mA, Ig = 50mA) — 1 — -1.6 — -1.6
Base-Emitter Saturation Voltage \
(I = 150mA, Ig = 15mA)* VCE(SAT) - 1.1 - ~-13 — -1.3
(Ic = 500mA, Ig = 50mA)* — 2 — -2.6 — -2.6
2221A 2222A 2906,06A 2907,07A
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | UNITS
DC Forward Current Transfer Ratio
(Vgg = 1.0V, Ic = 150mA)* 20 — 50 — = - - - |
(Veg = 10V, Ig = 0.1mA) 20 — 35 - 20 — 35 —
(Vg = 10V, Ic = 1.0mA) heg 25 — *50 = 25 - 50 -
(Vg = 10V, Ig = 10mA) 35 - 75 = 35 — 75 - -
(Vcg = 10V, Ig = 150mA)* 40 | 120 | 100 | 300 | 40 | 120 | 100 | 300 1
(Vg = 10V, Ig = 500mA)* 20 | - |8 | — |2 | — | 3| - ;
Collector Capacitance :
(Vg = 10V, Ig = 0,f = 1MHz) Cep - 8 - 8 — 8 — 8 pF !
Emitter-Base Capacitance
(Veg = 0.5V, I = 0, = 1MHz2) Ceb — 25 — 25 — 30 — 30
Delay Time (Icg = 150mA, Ig4 = 15mA) ty — - - - - 10 - 10
Rise Time (Icg = 150mA, Ig1 = 15mA) t, — — — — — 40 — 40
Storage Time (Icg = 150mA, Igq = Igp = 15mA) tg - - - - - 80 - 80 ns
Fall Time (Icg = 150mA, Ig4 = 15mA) t - — — — — 30 - 30
Turn-On Time (Ic = 150mA, Ve = 30V, Ig4 = 15mA) - 35 - 35 - = - -
Turn-Off Time (IC = 150mA, VCC = 30V, ton
Ig1 = lgo = 15mA) — 285 — 285 — - = - ]

*Pulse conditions: 300us pulse width, 2% duty cycle.
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Signal Transistors

GES2906, 6A, 7, 7A, MPS2906, 6A, 7, 7A,
GES2221A, 22A, MPS2222A, PN2222A

-30
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o ZiN=10MQ
—1ev|——]
‘[ L 50Q
200ns ]
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15V -6

INPUT 1K 237

2p=50Q

PRF = 150 PPS T TO OSCILLOSCOPE
RISE TIME < 2ns 1K RISE TIME < 5ns

_Ll_ ZiN=10MQ
L 2
200ns

92C5-42495

Fig. 1—Delay time and rise time test circuit for pnp types (2906, 06A, Fig. 2— Storage time and fall time test circuit for pnp types (2906, 06A,
07, 07A). 07, 07A).

TO VIN
Vv OSCILLOSCOPE -30V
ey Z|n > 100KQ PW > 1us T0
<2 CiN < 1.4 pF t &t <7us OSCILLOSCOPE
r<2ps
RISE TIME < 5nS Z|N < 100KQ
PW < 200 ps CIn < 12 pF
DUTY CYCLE <2 % IN =

RISE TIME < 5 nS

+30v 92C5-42496

Fig. 3— Turn-on time test circuit for npn types (2221A and 2222A).

92C5-42497

Fig. 4~ Turn-off time test circuit for npn types (2221A and 2222A).

TERMINAL CONNECTIONS

Lead 1 - Emitter
Lead 2 - Base
Lead 3 - Collector
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Signal Transistors

GES2904, 04A, GES2905, 05A

Silicon Transistors

TO-92

The GE/RCA GES2904, 4A, 5, 5A, are planar epitaxial PNP cuits. These types are supplied in JEDEC TO-92 package.
silicon transistors designed for high-speed switching cir-

MAXIMUM RATINGS, Absolute-Maximum Values:

GES2904  GES2904A
GES2905 GES2905A

COLLECTOR TO EMITTER VOLTAGE (VGEQ) - « « <+« « ««««++ o e ettt tteeeee et e ee e eeaeaeaaeennn 40 60 v
COLLECTOR TOBASE VOLTAGE (VEBQ) - -+« + v v+t vttt e et e e e e e aenn s 5 5 v
COLLECTOR TO BASE VOLTAGE (Vcgo) 40 60 \
CONTINUQUS COLLECTOR CURRENT (IG) + + « + v ettt 600 600 mA
TOTALPOWERDISSIPATION TG < 25°C (Pq) .. .o oo e 2000 mwW
TOTALPOWERDISSIPATION Tp < 25%C (P1) - oo oo 600 mwW
DERATE FACTOR, T > 25°C 17 mw/°C
DERATE FACTOR, Tp > 25°C 3.43 mwW/°C
OPERATING TEMPERATURE (T ). . .. oottt ettt ettt -65t0 +135 °C
STORAGE TEMPERATURE (TGTG) - - -+ - o vt ettt ettt e e s —65t0 + 150 °C
LEAD TEMPERATURE 116" + 182" (1.58mm + 0.8mm) fromcaseat10smax.(T) ..................... +260 °C
File Number 2069
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Signal Transistors

GES2904, 04A, GES2905, 05A

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T5) = 25°C Unless Otherwise Specified

LIMITS
CHARACTERISTICS SYMBOL GES2904 GES2904A
GES2905 GES2905A UNITS
MIN. MAX. MIN. MAX
Collector-Emitter Breakdown Voltage
(Ic = 10mA, Ig = 0) BVEco 40 — 60 — Vv
Collector Cutoff Current (Vg = 50V, Ig = 0) Iceo - 0.02 — 0.01 uA
Base Cutoff Current
(Vg = 30V, Vgg = 0.5V) Ig — 50 — 50 nA
Collector Saturation Voltage
(Ic = 150mA, Ig = 15mA)* VeE(saT) — 0.4 — 0.4
(Ic = 500mA, |g = 50mA)* — 1.6 — 1.6
Base Emitter Saturation Voltage \Y
(Ic = 150mA, Ig = 15mA)* VeE(sAT) — 1.3 — 1.3
(Ic = 500mA, |g = 50mA)* — 2.6 — 2.6
GES2904 | GES2904A | GES2905 | GES2905A
SYMBOL MIN. [MAX.| MIN. |MAX.| MIN. [MAX.| MIN. |MAX. uNITS
Small-Signal Forward Current Transfer Ratio
(Ilc = 0.1mA, Ve = 10V) 20 — 40 - |13 | - |75 -
(Ic = 1mA, Vg = 10V) hte 25 — 40 | — 50 | — | 100 | — _
(I = 10mA, Vg = 10V) 35 — 40 — 75 | — {100 | —
(Ic = 150mA, Vg = 10V) 40 | 120 | 40 | 120 | 100 | 300 | 100 | 300
Gain Bandwidth Product t
(Ic = 50V, Vg = 20V, f = 100MHz) T 200 | — |[200 | — — — — — MHz

*Pulsed condition: < 300us pulse width, < 2% duty cycle.
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TERMINAL CONNECTIONS

Lead 1 - Emitter
Lead 2 - Base
Lead 3 - Collector




Signal Transistors

GES5401, GES5551

Silicon Transistors

TO-92

The GE/RCA GES5401 is a PNP and GES5551 is a NPN; are negative; observe proper polarity.
they are complimentary silicon transistors designed for use Lo
in general-purpose, high amplifier applications. PNP values  11€Se types are supplied in JEDEC TO-92 package.

MAXIMUM RATINGS, Absolute-Maximum Values:

GES5401 GES5551

COLLECTOR TO EMITTER VOLTAGE (Vceoyt -150 160 %
EMITTER TO BASE VOLTAGE (VEBQ) - - - - -+« et n ettt ettt e e e -5 5 v
COLLECTOR TOBASE VOLTAGE (VGBQ) - - -+« « v v e v eveee e e e e e e e - 160 180 \
CONTINUOUS COLLECTOR CURRENT (IG)- + -+ v v vt - 600 600 mA
TOTAL POWER DISSIPATION (TA< 25°C) (P) . - oot e 350 ........ mw
TOTAL POWERDISSIPATION (TE< 25°C) (P1) . .. oo 1o w
DERATE FACTOR (TA> 25%C) .. ..ottt e e 28 ... mwW/°C
DERATE FACTOR (T 25°%C) . . ..ottt e e e e 8 ... mw/eC
OPERATING TEMPERATURE (TJ) . ..ottt ....—=55°t0 +150 .... °C
STORAGE TEMPERATURE (TGT@) « + ++ -+ v v v vt ettt et e ... =55°t0 +150 .... °C
LEAD TEMPERATURE, 116" + 132" (1.58mm + 0.8mm) fromcase for 10s max (T).............  ........ -260 ........ °C

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T,) = 25°C Unless Otherwise Specified

LIMITS
CHARACTERISTICS SYMBOL | GES5401 GES5551
MIN. | MAX | MIN. | MAX
Collector-Emitter Breakdown Voltage (1c = 1 mA, Ig = 0) Verieco| —150 | — 160 -
Colliector-Base Breakdown Voltage (Ic = 100 A, Ig = 0) Viericeo | — 160 - 180 - \
Emiter-Base Breakdown Voltage (Ig = 10uA, Ic = 0) Vreso| -5 — 5 -
Coliector-Cutoff Current
(Veg = —100V, g = 0) icBo — 50 — - nA
(Vg = 120V, g = 0 — — — 50
Emitter Cutoff Current (Igg = 4V, Ic = O) leso - 50 - 50
Collector-Emitter Saturation Voltage
(Ic = 10mA, Ig = 1mA) Veglsat — 0.2 - 0.15
(Ic = 50mA, Ig = 5mA) - 0.5 — 0.2 \
Base-Emitter Saturation Voltage
(ic = 10mA, Ig = 1 mA) Vpglsa) |_= ! = !
(Ic = 50mA, Ig = 5mA) - 1 — 1
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Signal Transistors

GES5401, GES5551

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T,) = 25°C Unless Otherwise Specified (Cont'd)

LIMITS
CHARACTERISTICS SYMBOL | GES5401 GES5551
MIN. | MAX | MIN. | MAX

DC Forward Current Transfer Ratio

(Vg =5V Ic = 1mA hee 50 — 80 —

(Vgg = 5V, Ic = 10mA 60 | 240 | 80 | 250 -

(VC.E = 5V,Ic = 50 mA 50 - 30 -
Gain-Bandwidth Product (Ic = 20mA, Vo = 20V, F = 20 MHZ) Fr 50 - 50 = MHZ

TERMINAL CONNECTIONS

Lead 1 - Emitter
Lead 2 - Base
Lead 3 - Collector
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Signal Transistors

GES5810, GES5811, GES5812, GES5813

Silicon Transistors

Features:
= Excellent gain linearity over wide range of collector current: < 500 mA
= High collector current rating: 1000 mA (pulsed)
= Epoxy encapsulation with proved reliability:
excellent characteristic stability under environmental stresses, 85°C —85%RH

TO-92

The GE/RCA GES5810, GES5812 NPN types and GES5811 applications operating in audio and intermediat frequency
and GES5813 PNP types are planar, passivated, epitaxial ranges. PNP values are negative; observe proper polarity.

silicon transistors intended for wide range general purpose These types are supplied in JEDEC TO-92 package.

MAXIMUM RATINGS, Absolute-Maximum Values:

GES5810 GES5811
GES5812 GES5813

COLLECTORTO EMITTERVOLTAGE (VGEQ) « -+« +« v vv vt ot e e e e 25 ~25 \
COLLECTOR TO EMITTER VOLTAGE (VGEQ): -+ -« + v v vve ettt e e e e e 35 -35 \
EMITTER TO BASE VOLTAGE (VEBQ): -+ -+« v« o v v vt et e et e e e e 5 -5 \
COLLECTOR TO BASE VOLTAGE (VEEO)- -+« + + v v v et e et e et e et 35 ~35 \
CONTINUOUS COLLECTOR CURRENT (IG) . . - o oottt 750 -750 mA
COLLECTOR CURRENT (PUIS@d)* (IGM) - - - v v evv et e e et e e 1000 —-1000 mA
TOTALPOWER DISSIPATION Tp < 25°C(P1). . ..o oot e 1500 ....... mw
DERATE FACTOR TA > 25°C . . ..ottt ittt e e et e e et e e e e e e s 455 . ....... mwW/°C
OPERATING TEMPERATURE (Ty) . . ... ..o -65t0 +135 .. .. °C
STORAGE TEMPERATURE (TG @) « - -+ -t v v ot ettt e et e e e -65t0 +150 .. .. °C
LEAD TEMPERATURE, 1/16” + 132" (1.58mm + 0.8mm) from case for 10smax. (T\)........................... +260 ....... °C

*Pulsed conditions: 300 us pulse width, < 2% duty cycle.
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Signal Transistors

GES5810, GES5811, GES5812, GES5813

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T) = 25°C Unless Otherwise Specified

LIMITS
CHARACTERISTICS SYMBOL | GES5810, GES5812 | GES5811, GES5813 | UNITS
MIN. MAX MIN. MAX
Collector-Emitter Breakdown Voltage
(Ic = 10mA, Ig = 0)* Viericeo| 25 — -25 —
Emiter-Base Breakdown Voltage (lg = 10uA, Ic = 0) V(BRIEBO 5 — -5 =
Collector-Emitter Breakdown Voltage
(Ic = 104A, Vgg = 0) Vigrices | 35 - -35 -
Collector-Emitter Saturation Voltage
(Ic = 500mA, I = 50mA)* VCE(SAT) - 0.75 - -0.75 v
Base-Emitter Saturation Voltage
(I = 500mA, Ig = 50mA)* VaE(sAT) - 1.2 - -1.2
Base-Emitter Voltage
(Ic = 500mA, Vo = 2V)* Vge 0.6 1.1 -0.6 -1.1
Collector-Cutoff Current
(Vgg= -25V,Ig = 0) IcBo - 100 - -100 nA
(Vog = 25V, Ig = 0, T = 100°C) - 15 - -15
Emitter-Base Reverse Current
(Vg = 5V.Ig = 0) leBO - 10 - -10 A
DC Forward Current Transfer Ratio (GES5810, GES5811) |(GES5812, GES5813)
(Vce = 2V, I = 2mA) hee 60 200 150 500 _
(Vcg = 2V, lc = 500mA)* 45 — 60 =
Emitter-Base Input Capacitance
(Veg = 0.5V, | = 0,f = 1MHp) Ceb - 55 - 55 pF
Collector-Base Output Capacitance
(Veg = 10V, Ig =), 1 = 1MHz Cep - 15 - 15
Gain-Bandwidth Product (GES5810, GES5811)|(GES5812, GES5813)
(Vg = 2V, Ic = 50mA, F =20 MHy) fr 100 - 135 - MHz
*Pulsed conditions: 300us pulse width, < 2% duty cycle.
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Fig. 1—Derating curve for all types.
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Signal Transistors

GES5810, GES5811, GES5812, GES5813
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Fig. 3—Typical dc forward current transfer ratio characteristics for Fig. 4— Typical collector-to-base cutoff current characteristics for all

AMBIENT TEMPERATURE (Tp) — °C
92C5 - 42537

GES5812 and GES5813. types.
TERMINAL CONNECTIONS
Lead 1 - Emitter
Lead 2 - Base
Lead 3 - Collector
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Signal Transistors

GES5814, GES5815, GES5816
GES5817, GES5818, GES5819

Silicon Transistors

Features:
= Excellent gain linearity over wide range of collector current: < 500 mA
= High collector current rating: 1000 mA (pulsed)
= Epoxy encapsulation with proved reliability:
excellent characteristics stability under environmental stresses, 85°C — 85#RH

T0-92

The GE/RCA GES5814, GES5816, and GES5818 NPN types and intermediat frequency ranges. PNP values are negative;
and GES5815, GES5817, and GES5819 PNP types are observe proper polarity.

planar, passivated, epitaxial silicon transistors intended for Lo
wide range general purpose applications operating in audio | "ese types are supplied in JEDEC TO-92 package.

MAXIMUM RATINGS, Absolute-Maximum Values:
GES5814 GESS5815
GES5816 GES5817
GES5818 GES5819

COLLECTOR TO EMITTER VOLTAGE (VgeQ) 40 -40 \"
COLLECTOR TO EMITTER VOLTAGE (Vcgs) 50 -50 "
EMITTER TO BASE VOLTAGE (VEBQ) -+« v vt vvvvee et ee e et 5 -5 \"
COLLECTOR TO BASE VOLTAGE (Vo) 50 -50 v
CONTINUOUS COLLECTOR CURRENT (lIg) 750 -750 mA
COLLECTOR CURRENT (PUIS@A)* (IGpM) - - - -+ o v e e vttt 1000 -1000 mA
TOTAL POWERDISSIPATION TA< 25°C (Pq) . oottt s 500 ........ mw
DERATE FACTOR, TA> 25%C. . ...\ttt it e 455 ........ mw/°C
OPERATING TEMPERATURE (T ) ....—-65°to +135 .... °C
STORAGE TEMPERATURE (Tg1g) .... —65°t0 +150 .... °C
LEAD TEMPERATURE, 1/16” £ 1/32"(1.58mm + 0.8mm) fromcasefor10smax(T)).............  ........ +260 ........ °C

TERMINAL CONNECTIONS

Lead 1 - Emitter
Lead 2 - Base
Lead 3 - Collector
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Signal Transistors

GES5814, GES5815, GES5816
GES5817, GES5818, GES5819

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T,) = 25°C Uniess Otherwise Specified

LIMITS
CHARACTERISTICS SYMBOL |GES5814, GES5816, GES5818 | GES5815, GES5817, GES5819
MIN. MAX MIN. MAX

Collector-Emitter Breakdown Voltage

(Ic = 10mA, ig = 0) V(BRICEO 40 - -40 —
Emiter-Base Breakdown Voltage (Ig = 10uA, Ic = 0) | Vigr)eBO 5 - -5 —
Collector-Emitter Breakdown Voltage

(Ig = 104A, Vgg = 0) VBRices 50 - -50 -
Collector-Emitter Saturation Voltage
(I = 500mA, Ig = 50mA)* VCE(SAT) — 0.75 - -0.75 v
Base-Emitter Saturation Voltage
(Ic = 500mA, Ig = 50mA)* Vae(saT) - 1.2 — -1.2
Base-Emitter Voltage
(Ic = 500mA, Vg = 2V)* Vge 0.6 1.1 -0.6 -11
Collector-Cutoff Current
(Veg = —25V,Ig = 0) lcso - 100 - -100 A
(Veg = 25V, Ig = 0, Tp = 100°C) — 15 — -15
Emitter-Base Reverse Current
(Veg =5V, lc = 0) Ie80 - 10 - -10 A
DC Forward Current Transfer Ratio
(Veg = 2V, g = 2mA)
GES5814, GES5815 60 min. 160 max.
GES5816, GES5817 100 min. 200 max.
GES5818, GES5819 150 min. 300 max.
(Ve = 2V, Ic = 500mA)
GES5814, GES5815 20 min.
GES5316, GES5817 25 min.
GES5818, GES5819 25 min.
Emitter-Base Input Capacitance
(Vgg = 0.5V,1 = 0,f = 1MHp) Cep — 55 - 55 pF
Collector-Base Output Capacitance
(Veg = 10V, Jg = 0,f = 1MH, Cep - 15 - 15
Gain-Bandwidth Product
(Vgg = 2V, Ig = 50mA, F = 20 MHZ)
GES5814, GES5815 fr 100 min. MHZz
GES5816, GES5817 120 min.
GES5818, GES5819 135 min.
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Signal Transistors

GES5814, GES5815, GES5816
GES5817, GES5818, GES5819
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Signal Transistors

GES5814, GES5815, GES5816
GES5817, GES5818, GES5819
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Signal Transistors

MPS3638, MPS3638A

Silicon Transistors

TO-92

The GE/RCA MPS3638 and 3638A are planar epitaxial saturation voltage, controlled current gain and excellent
passivated PNP silicon transistors intended for general frequency response. These types are supplied in JEDEC
purpose applications. The units feature low collector = TO-92 package.

MAXIMUM RATINGS, Absolute-Maximum Values:

COLLECTOR TO EMITTERVOLTAGE (VGEQ) - - « « -« « -+« ++ + <+t e e e e e et e e oo ettt e e e -25v
EMITTER TOBASE VOLTAGE (VEBO)- - - -« « + « +« «++ ¢+« 4+ 41t s ee ettt ea e et e e ettt et e e et e ettt e ettt et e e
COLLECTOR TO BASE VOLTAGE (Vcgo)

CONTINUOUS COLLECTOR CURRENT (I0) -+« o v ettt ettt ettt e e e e e -350mA
COLLECTOR CURRENT (PUISEA)™ . . . .ottt ittt ettt e ettt ettt e e et et et e s —700 mA
TOTAL POWER DISSIPATION (Ta £ 25°C) . ..o ottt e e e e e e 360 mwW
TOTAL POWERDISSIPATION (T £ 25%C) . ..o oottt e e e e e e 700 mW
DERATE FACTOR (TA > 25%C) ...ttt ittt et e e e e e e e et i et e e i 3.6 mW/°C
DERATE FACTOR (T > 25%C) . . . o oottt ittt et et e ettt et et e e et e e it 7mW/°C
OPERATING TEMPERATURE (T ) . . .. oottt et ettt ettt et e e e et e -65°to +125°C
STORAGE TEMPERATURE (TGT) +  + « v v r v vttt te it ettt ettt et e e et e e e et e ettt iee ettt -65°to +150 °C
LEAD TEMPERATURE, 1/16” + 1/32” (1.58mm + 0.8mm) fromcaseat10smax.(T) ............. ..., +260°C

*Pulse conditions: 10us pulse width, 2% duty cycle.
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Signal Transistors

MPS3638, MPS3638A

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T,) = 25°C Unless Otherwise Specified

LIMITS
CHARACTERISTICS SYMBOL MPS3638 MPS3638A UNITS
MIN. TYP. MAX. MIN. TYP. MAX

Collector-Emitter Breakdown Voltage
(Ic = 10mA, g = 0) V, -25 — — -25 — —
Collector-Base Breakdown Voltage
(Ic = 100 A, Ig = 0)* Vierceo| —25 - — -25 — — \"
Emitter-Base Breakdown Voltage
(lg = 10uA, I = 0) V, -4 - - -4 — —_
Collector Cutoff Current
Q/_QE= 1SV'VJE=0) i Ices — - -35 - — -35 nA
(Veg = =15V, Vgg = 0, Tp = 100°C) — — -10 — — -10
DC Forward Current Transfer Ratio
(g = —1mA, Vg = -10V) — — — 80 - =
(lc = - 10mA, VC_E = —-10V)* hFE 20 - - 100 - — -
(lc = —50mA, Vg = —1V)* 30 70 — 100 - —
(Ic = =300mA, Vg = 2W)* 20 40 - 20 50 -
Collector-Emitter Saturation Voltage
(Ic = —50mA, Ig = 2.5mA)* Veesan | — - -0.25 - - -0.25
(Ic = =300mA, Ig = —30mA)* - — -1 — — -1
Base-Emitter Saturation Voltage \
(Ic = -50mA, Ig = 2.5mA)* Veg@san) |~ - -11 - - -1.1
(Ic = —300mA, Ig = —30mA)* -0.8 — -0.2 — -08—| -0.2
Small-Signal Forward Current Transfer Ratio
(lc = —10mA, Ve = - 10V, f= 1kHz) hig 25 — — 100 - — -
Output Capacitance, Common Base
(Vgp = —10V,f = 1MHz) Cep - - 10 — - 10
Input Capacitance, Common Base
(VEB = -0.5V,f = 1IMH2) Ceb -~ - 35 - — 35
Gain Bandwidth Product
(Veg = ~8V.lg = —50mA) fr - 100 — — 100 — MHz

pF

*Pulse conditions: 300us pulse width, 2% duty cycle.

TERMINAL CONNECTIONS

Lead 1 - Emitter
Lead 2 - Base
Lead 3 - Collector




Signal Transistors

MPS6531, MPS6532, MPS6534

Silicon Transistors

TO-92

The GE/RCA MPS 6531, MPS6532 are NPN and MPS6534 is
a PNP planar epitaxial passivated silicon transistors de-
signed for general purpose switching and amplifier applica-

MAXIMUM RATINGS, Absolute-Maximum Values:

tions. PNP values are negative; observe proper polarity.
These types are supplied in JEDEC TO-92 package.

MPS6531 MPS6532 MPS6534 UNITS

COLLECTORTO EMITTER VOLTAGE (VGEQ) -+ -+ -+ v v v v e e 40 30 40 \
EMITTERTOBASE VOLTAGE (VEBQ) + -+« + v v v vveeieit it iiee it 5 5 4 Vv
COLLECTORTOBASE VOLTAGE (VGBQO) + - - v v v v eee it e iie e 60 50 40 Vv
CONTINUQUS COLLECTORCURRENT (). .« - o oevve i 600 600 600 mA
TOTAL POWER DISSIPATION TA < 25°C (P1). . oo ov v e 350 350 350 mw
TOTAL POWERDISSIPATIONTE <25°C(Py) . ...o i 1 1 1 w
DERATEFACTOR, Tp >25°C . ... o i i 2.8 2.8 2.8 mW/°C
DERATEFACTOR, Tg > 25%C .. ..ottt 8 8 8 mw/°C
OPERATING TEMPERATURE (Ty) ... ..o ot it ~-55t0 + 150 °C
STORAGE TEMPERATURE (TQTE) « + -+« vt vt eveenieieeaeee et —65t0 + 150 °C
LEAD TEMPERATURE 116" + 1/32" (1.58mm 1+ 0.8mm) from case at 10s max. (T)........ +260 °C
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ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T5) = 25°C Unless Otherwise Specified

Signal Transistors

MPS6531, MPS6532, MPS6534

CHARACTERISTICS

SYMBOL

LIMITS

MPS6531

MPS6532

MPS6534

MAX.

MIN. MAX

MAX.

UNITS

Collector-Emitter Breakdown Voltage
(Ic = 10mA, Ig = 0)

ViBRIECO

40

_40

(i = 10mA, Vge = 0)

30 -

Collector-Base Breakdown Voltage
(Ic = 10uA, Ig = 0)

ViBRICC

60

50 -

—40

Emitter-Base Breakdown Voltage (Ig = 10uA, Ic = 0)

V(sRIEBO

-4

Collector-Cutoff Current
(Vep = 30V, Ig = 0)(Vcp = 40V for 6531)

(Vep = 20V, Ig = 0)(Vg = 30V for 6532)

(Vg = 30V, Ig = 0, T = 60°C)(Vg = 40V for 6531)

(Vgg = 20V, Ig = 0, Tp = 60°C)(Vcg = 30V for 6532)

Iceo

nA

uA

Emitter-Base Reverse Current
(Ve = 4V,Ig = 0)

(Vgg = 3V, Ig = 0)

leBo

nA

DC Forward Current Transfer Ratio
(Veg = 1.0V, Ic = 10mA)

(Vg = 1.0V, Ig = 100mA)*

60

60

90

90

(Vgg = 10V, I = 500mA)*

25

25

Collector-Emitter Saturation Voltage
(Ic = 100mA, Ig = 10mA)*

VGE(SAT)

-1.2

Base-Emitter Saturation Voltage
(Ic = 100mA, Ig = 10mA)*

VBE(SAT)

-1.2

Collector-Base Capacitance Voltage
(Vgg = 10V, Ig = 0, f = 1MHg)

Cep.

pF

*Pulse condition: <300us pulse width, 2% duty cycle.

TERMINAL CONNECTIONS

Lead 1 - Emitter
Lead 2 - Base
Lead 3 - Collector
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Signal Transistors

MPS-A05, A06, A55, A56

Silicon Transistors

TO-92

The GE/RCA MPS-A05, 06 NPN types and MPS-A55, 56 PNP cations. PNP values are negative; observe proper polarity.
types are planar epitaxial passivated silicon transistors de- These types are supplied in JEDEC TO-92 package.
signed for medium current general purpose amplifier appli-

MAXIMUM RATINGS, Absolute-Maximum Values:

MPS-A05 MPS-A06
MPS-A55 MPS-A56

COLLECTOR TO EMITTER VOLTAGE (VGEQ) -+« + v o v v v et ettt et e et 60 80 \
EMITTER TO BASE VOLTAGE (VEBQ): + + + -+« v v v v vt ettt e te e e et et 4 4 \
COLLECTOR TOBASE VOLTAGE (VGBO): « + -+ v v v v v vt e et e et e e e e 60 80 "
CONTINUOUS COLLECTOR CURRENT (I5) . . . . oo oo 500 mA
TOTALPOWERDISSIPATIONTA < 25°C(P1). .. oo 625 w
TOTAL POWERDISSIPATION T < 25°C (Pq). . - oo oottt e 1.5 w
DERATE FACTOR, TA > 25°C .. ... it e e 5 mw/°C
DERATE FACTOR, T > 25°%C . ...\ttt e e 12 mw/°C
OPERATING TEMPERATURE (T ) . . ... oo s -55t0 + 150 °C
STORAGE TEMPERATURE (TGTE)- -+« -+« vt v vttt et et ettt e e e -55to0 + 150 °C
LEAD TEMPERATURE 1/16” + 132" (1.58mm + 0.8mm) fromcaseat t0Osmax. (Ty) . ................... +230 °C

File Number 2072
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Signal Transistors

MPS-A05, A06, A55, A56

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T,) = 25°C Unless Otherwise Specified

CHARACTERISTICS

SYMBOL

LIMITS

MPS-A05,A55 MPS-A06,56

MIN.

MAX. MIN. MAX

UNITS

Collector-Emitter Breakdown Voltage
(Ic = 1mA,lg = 0)*

V(BRIECO

60

— 80 -

Collector-Base Breakdown Voltage
(Ic = 100uA, Ig = 0)

V(BRICBO

60

Emitter-Base Breakdown Voltage (Ig = 1004A, Ic = 0)

V(BRIEBO

Collector-Cutoff Current
(Vep = 60V, Ig = 0)

Iceo

(Veg = 80V, Ig = 0)

100 - -

— — 100

(Vg = 60V, I = 0)

Iceo

100 - 100

nA

DC Forward Current Transistor Ratio
(Vg = 1V, Ig = 10mA)

hee

(Vog = 1V, Ig = 10mA)*

50

50

Collector-Emitter Saturation Voltage
(Ic = 100mA, Ig = 10mA)*

VCE(SAT)

Base-Emitter Saturation Voltage
(g = 100mA, Ig = 10mA)

VBE(SAT)

Base-Emitter Voltage
(Veg = 1V, Ic = 100mA)

VBE(ON)

1 — 1

MPS-A05, A06 MPS-A55, A56

Collector-Base Capacitance
(Vgp = 10V, Ig = 0,f = 1MHz)

Ceb

12 — 12

pF

Gain Bandwidth
(VQE = 5V,Ic = 30mA, f = 50MHz)

fre

80 — 50

*Pulse condtions: < 300us pulse width, < 2% duty cycle
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Fig. 1—Normalized dc forward-current transfer ratio characteristics

for MPS-A05 and MPS-A06.
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Fig. 2—Typical collector-to-emitter saturation voltage characteristics
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Signal Transistors

MPS-A05, A06, A55, A56
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Fig. 3— Typical base-to-emitter saturation voltage characteristics for Fig. 4—Normalized dc forward-current transfer ratio characteristics
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Fig. 5— Typical collector-to-emitter saturation voltage characteristics Fig. 6 — Typical base-to-emitter saturation voltage and base-to-emitter
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voltage characteristics for MPS-A55 and MPS-A56.

TERMINAL CONNECTIONS

Lead 1 - Emitter
Lead 2 - Base
Lead 3 - Collector




Signal Transistors

MPS-A12

Silicon Darlington Transistors

TO-92

The GE/RCA MPS-A12 is a planar epitaxial passivated NPN applications where high impedance is a requirement. This
silicon Darlington transistor designed for preamplifier input type is supplied in JEDEC TO-92 package.

MAXIMUM RATINGS, Absolute-Maximum Values:

COLLECTOR TO EMITTER VOLTAGE (VGEQ) -« - - - - -« o v v e o e e e et e e e e e e et e et et et et e et e 20V
COLLECTOR TO BASE VOLTAGE (VGRQO) - -+« «+ v v vt tee ettt e et e et e et et e e et e e e et e 20V
EMITTERTO BASE VOLTAGE (VEBQ). - -+« « -+ v« v vt ettt ettt ettt et et et e e e e e et et e e e et e 4v
CONTINUOUS COLLECTOR CURRENT (IG) + -+« o ottt ettt et et et et e e e e e et e 500 mA
TOTAL POWER DISSIPATION (Tp < 25°C . . . oot ittt ettt et et e et et e e e e 625 mW
DERATING FACTOR (T > 25%C . ..ottt ettt ettt e e e e e e et e et 5mw/°C
OPERATING TEMPERATURE (T ) . ..ottt et e et e e e e e -55t0 +150°C
STORAGE TEMPERATURE (TQT )+« « « v v vttt et ettt et ettt e ettt et et et et et -55°to +150°C
LEAD TEMPERATURE, 1/16” + 1/32" (1.58mm + 0.8mm) fromcase for 10smax. (Ty) .. ...ttt +230°C

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T5) = 25°C Unless Otherwise Specified

LIMITS
CHARACTERISTICS SYMBOL MIN. MAX. UNITS
Collector-Emitter Breakdown Voltage
(Ic = 100uA) BVces 20 - v
Collector Cutoff Current (Vg = 15Vde, Vgg = 0) Ices - 100
Collector Cutoff Current (Vcpg = 15Vdc, Ig = 0) lcBo - 100 nA
Emitter Cutoff Current (Vgg = 10Vdc, Ic = 0) leBO - 100
DC Forward Current Transfer Ratio (Ic = 10 mAdc, Vog = 5V) heg 20,000 - -
Small-Signal Current Transfer Ratio (Ic = 10 mAdc, V¢ = 5Vde, f = 1kHz) hie 20,000 — —
Collector-Emitter Saturation Voltage
(Ic = 10 mAdc, Ig = 0.01 mA) VCE(SAT) - 1 \'
Base-Emitter On-Voltage (Ic = 10 mAdc, Vg = 5V) VBE©ON) - 1.4
Output Admittance (Vgg = 10Vdc, Ig = 0, f = 100 kHz) Cep — 8 pF
File Number 2073
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Signal Transistors

MPS-A12
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Fig. 1—Normalized dc forward-current transfer ratio characteristics.
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Fig. 2— Typical collector-to-emitter saturation voltage characteristics.
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Fig. 3— Typical base-to-emitter saturation voltage and base-to-emitter

voltage characteristics.

TERMINAL CONNECTIONS

Lead 1 - Emitter
Lead 2 - Base
Lead 3 - Collector
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Signal Transistors

MPS-A13, MPS-A14

Silicon Darlington Transistors

TO-92

The GE/RCA MPS-A13 and A14 are planar epitaxial passiva- requirement. These types are supplied in JEDEC TO-92
ted NPN silicon Darlington transistors designed for preampli- package.
fier input applications where high impedance is a

MAXIMUM RATINGS, Absolute-Maximum Values:

COLLECTOR TO EMITTER VOLTAGE (VGEQ) - - -« - v+« s v e ettt e et et et e et et et et e e e e et e et e e a s 30V
COLLECTOR TO BASE VOLTAGE (VGBO) + « « « vt v ottt et ettt et e et et ettt et e et et et e e et et e e e 30V
EMITTER TO BASE VOLTAGE (VEB(): « « « + + + « v+ v e e v et e ettt e e et e e e et e et e e et e et e e e ettt e et ans 1oV
CONTINUOUS COLLECTOR CURRENT (1) « .+« v et ettt ettt et et et et e et e et et et et 500 mA
TOTAL POWER DISSIPATION (T £ 25%C) (P1) -+ oottt ettt ettt e et et et e e et 625 mW
TOTAL POWER DISSIPATION (T 5 25°C) (P) .ottt ettt ettt et ettt ettt e et e 1.5W
DERATE FACTOR (TA £ 25%C) (Po) - - o oot et e ettt et e e et e e 5mwW/°C
DERATE FACTOR (T  25°C) (Po) - oottt et et ettt e et et et e e et e et e e 12mwW/°C
OPERATING TEMPERATURE (T) .. .ottt ittt ettt ettt e ettt e et e —-55°to +150°C
STORAGE TEMPERATURE (TGTG)- -+« + + + v+t v e ettt et ettt et e et et e et e ettt et e et -55°to +150°C
LEAD TEMPERATURE, 116" + 1/32" (1.58mm + 0.8mm) fromcase for 10smax. (T) .. ..ot +230°C
ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T,) = 25°C Unless Otherwise Specified
LIMITS
CHARACTERISTICS SYMBOL MIN. TYP. MAX. UNITS
Collector-Emitter Breakdown Voltage (Ic = 1004A, Ig = 0) BVces 30 - - \
Collector Cutoff Current (Vgg = 30V, Ig = 0) lceo - - 100 nA
Emitter Cutoff Current (Vgg = 10V, Ic = 0) lEBO - - 100
DC Forward Current Transfer Ratio (Ic = 10 mA, Vg = 5V)*
MPS-A13 heg 5,000 - -
MPS-A14 10,000 - —
DC Forward Current Transfer Ratio (Ic = 100 mA, Vgg = 5V)*
MPS-A13 heg 10,000 - -
MPS-A14 20,000 - —
Collector-Emitter Saturation Voltage (Ic = 100 mA, Ig = 0.1mA)* VeE(sat) - 0.75 1.5 v
Base-Emitter On-Voltage (Ic = 100 mA, Ve = 5V) VBE(©ON) - 1.29 2
Small-Signal Current Gain
(g = 30mA, Vo = 10V, f = 20 MHz) hie 4 - — MHz
Output Capacitance (Vcg = 10V, g = 0, f = 100kHz) Cep — 5.4 8 pF
Noise Figure (Ic = 10mA, Ve = 5V, Rg = 100k, f = 1kHz) NF - 2 - dB

*Pulse conditions: < 300us pulse width, < 2 % duty cycle

TERMINAL CONNECTIONS

Lead 1 - Emitter
Lead 2 - Base
Lead 3 - Collector
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Signal Transistors

MPS-A42, A43, MPS-A92, A93

Complimentary High Voltage Silicon
Transistors

TO-92

The GE/RCA MPS-A42, A43 NPN types and the MPS-A92, applications. PNP values are negative observe proper
A93 PNP types are complementary planar epitaxial silicon polarity. These types are supplied in JEDEC TO-92 package.
transistors designed for high voltage switching and amplifier

MAXIMUM RATINGS, Absolute-Maximum Values:
MPS-A43,A93 MPS-A42,A92

COLLECTOR TO EMITTER VOLTAGE (VGEQ). + -+ v v v v v vve s 200 300 v
EMITTER TO BASE VOLTAGE (VEgQ) . + - - v v v v evvenneens 6 6 \
COLLECTOR TO BASE VOLTAGE (Vggo) - + -+t v v vvevenvennn 200 300 \
CONTINUOUS COLLECTORCURRENT (Ig) . . .. v vv e a 500 500 mA
TOTAL POWER DISSIPATION (T < 25°C)(Py) 1500 mw
TOTAL POWERNDISSIPATION (Tp < 25°C)(P1) . - oo oo 625 mw
DERATE FACTOR TG > 25%C .. .\ttt et ittt e e e e 12 mw/°C
DERATEFACTORTA >25°C ................ ... 5 mw/°C
OPERATING TEMPERATURE (T ) —55t0 + 150 °C
STORAGE TEMPERATURE (TgTg) —55t0 + 150 °C
LEAD TEMPERATURE, 116" + 132" (1.68mm + 0.8mm) fromcaseat10smax. (Ty)............... +260 °C
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Signal Transistors

MPS-A42, A43, MPS-A92, A93

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T) = 25°C Unless Otherwise Specified

LIMITS
CHARACTERISTICS SYMBOL MPS-A42 MPS-A43 MPS-A92 MPS-A93 UNITS
MIN. | MAX. | MIN. | MAX | MIN. | MAX. | MIN. | MAX

Collector-Emitter Breakdown Voltage BV, !

(Ic = 10mA, Ig = 0) CEO | 300 | — J 200 | — [ 300 | — |20 | — v
Collector-Base Breakdown Voltage

(Ic = 100A, Ig = 0) BVceo 300 — 200 — 300 — 200 —
Collector Cutoff Current

(Vgg = 160V, Ig = 0) Iceo - — - | 100 | - - — | 250

(Vep = 200V, I = 0) — 100 - — — 250 — —
Emitter Cutoff Current

gE.BL= 4V, |c=0) — - - 100 - - - - nA

(Vep = 6V, I = 0) leso — 100 — — — — — —

(VEp=3V,Ic = 0) — — — — — 100 — 100
DC Forward Current Transfer Ratio

(Veg = 10V, Ig = 10mA) h 40 - 40 - 40 - 40 -

(Vg = 10V, I = 30mA) FE 40 | — [ 50 | 200 [ 25 | — [ 30 | 150 -

(Vg = 10V, I = 1mA) 25 — 25 — 25 — 25 —
Collector-Emitter Saturation Voltage

(Ic = 20A, Ig = 2mA) Vegsan | — | 05 | — |05 | — |04 | — | 04 v
Base Emitter Saturation Voltage

(Ic = 20mA, Ig = 2mA) Veggan | — | 09 | — |09 | - |09 | — | 09
Gain Bandwidth Product

(Veg = 10V, Ic = 20mA, f = 20 MHz) fr 50 — 50 — 50 - 50 - MHz

TERMINAL CONNECTIONS
Lead 1 - Emitter
Lead 2 - Base

Lead 3 - Collector
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Signal Transistors

MPS-A63, MPS-A64

Silicon Darlington Transistors

TO-92

The GE/RCA MPS-A63 and A64 are planar epitaxial passiva- requirement. These types are supplied in JEDEC TO-92
ted PNP silicon Darlington transistors designed for preampli- package.
fier input applications where high impedance is a

MAXIMUM RATINGS, Absolute-Maximum Values:
COLLECTOR TO EMITTER VOLTAGE (VeQ)

COLLECTOR TO BASE VOLTAGE (VGBQ)- - -+ v+ v v vvveeine e

EMITTER TO BASE VOLTAGE (VEBQ) -+« + « + + + + ++ vttt st et et et e et e et e et e et et e et et e s
CONTINUOUS COLLECTOR CURRENT (Ic)

TOTAL POWER DISSIPATION (TA < 25°C) (P1) -« o oottt et et et e e e e 625 mW
TOTAL POWER DISSIPATION (T < 25°C) (P) -+ o e ottt ettt ettt ettt et ettt e s 1500 mW
DERATE FACTOR (T = 25%C) (Pr) . o ottt ettt e et ettt e e et e e e 5mwW/°C
DERATE FACTOR (T 2 25°%C) (Py) « « v o oottt t ittt et ettt e e e e e e e e e 12mw/°C
OPERATING TEMPERATURE (T) .o ottt ettt ettt ettt e e et e ~65°to +150°C
STORAGE TEMPERATURE (TGTE): -« -+« t vttt ettt et et et e e e e et et e e e -55°to +150°C
LEAD TEMPERATURE, 116" + 182" (1.58mm + 0.8mm) fromcasefor10smax. (T) . ....... ...t +260°C
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Signal Transistors

MPS-A63, MPS-A64

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T5) = 25°C Unless Otherwise Specified

LIMITS
CHARACTERISTICS SYMBOL N P, MAX. UNITS

Collector-Emitter Breakdown Voltage (Ic = 100uA, Ig = 0) BVcEs 30 - - v
Collector Cutoff Current (Vcg = 30V, Ig = 0) Iceo - - -100 nA
Emitter Cutoff Current (Vgg = 10V, Ic = 0) leBo - - -100
DC Forward Current Transfer Ratio (Ic = 10 mA, Vcg = 5V)*

MPS-A63 - 5,000 -

MPS-A64 - 10,000 -
DC Forward Current Transfer Ratio (Ic = 100 mA, Vg = 5V)* heg -

MPS-A63 — 10,000 -

MPS-A64 - 20,000 -
Small Signal Current Gain (Ic = 10mA, Vg = 5V, f = 1kHz) hte - 35 - -
Collector-Emitter Saturation Voltage (Ic = 100 mA, Ig = 0.1 mA)* VQI_E_LSAT) — -0.8 -1.5 v
Base-Emitter On-Voltage (Ic = 100mA, Veg = 10V) VBE(ON) - -1.25 -2
Gain—Bandwidth Product

(Ic = 100 mA, Vg = 5V, f = 100 MHz) fr 125 - — MHz
Output Capacitance (Vcg = 10V, Ig = 0, f = 100kHz) Ceb - 4 - pF
Noise Figure (Ic = 1mA, Vo = 5V,Ig = 100k, f = 1kHz) NF 2 - dB

*Pulse conditions: < 300yus pulse width, < 2 % duty cycle

TERMINAL CONNECTIONS

Lead 1 - Emitter
Lead 2 - Base
Lead 3 - Collector
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Signal Transistors

MPS-A65

Silicon Darlington Transistors

TO-92

The GE/RCA MPS-A65 is a planar epitaxial passivated PNP applications where high impedance is a requirement. These
silicon Darlington transistor designed for preamplifier input types are supplied in JEDEC TO-92 package.

MAXIMUM RATINGS, Absolute-Maximum Values:

COLLECTOR TO EMITTER VOLTAGE (VGES) - - - - -+« -+« + =+ e e ot e e e et e e et e e e e 30V
EMITTERTO BASE VOLTAGE (VEB(Q): - - - -« -+« + -« e e e e e e e e e e e e e e 8V
COLLECTOR TOBASE VOLTAGE (VGRO) -« -« -+« o« et e et ettt et ettt e et ettt 30V
CONTINUOUS COLLECTOR CURRENT (IG) - - -+« « + e v e et e ettt e e e e e e e e e e e e e 300 mA
TOTAL POWER DISSIPATION (Ta £ 25°C) (PT) « + -+« v ettt e e e e et e e e e e e et 625 mW
TOTAL POWER DISSIPATION (Tg £ 25°C) (PT) « -+« -+« o e e eee e e e e oo e oo 1500 mW
DERATE FACTOR (T 2 25°C) (F1) - -+« e ot et e e e e e e e e e 5mW/°C
DERATE FACTOR (T 2 25%C) (PT) -+« « et vt e et et e e e e et e e e e e e e e e 12mW/I°C
OPERATING TEMPERATURE (Ty) - - -« .o\ttt ettt e e et et et ~55°1t0 +150°C
STORAGE TEMPERATURE (TGTG)- -+ - - -+« -+« e et e et e e et e -55°1t0 +150°C
LEAD TEMPERATURE, 116" + 182" (1.58mm + 0.8mm) from case for 108 Max. (T1) . . .+« . v vnee st aeeaeeeins +230°C

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T,) = 25°C Unless Otherwise Specified

LIMITS
CHARACTERISTICS SYMBOL MIN. TYP. MAX. UNITS

Collector-Emitter Breakdown Voltage (Ic = 100uA, Ig = 0) BVces 30 — — \';
Collector Cutoff Current (Vog = 30V, Ig = 0) IcBo - - 100 nA
Emitter Cutoff Current (Vgg = 8V, Ig = 0) leBO = — 100
DC Forward Current Transfer Ratio

lc = 10mA, VCE = 5V* hFE 50,000 - —_ _

Igc = 100mA, V¢ = 5V* 20,000 — -
Collector-Emitter Saturation Voltage (ic = 100 mA, Ig = 0.1 mA) VCE(SAT) - 0.9 1.5 v
Base-Emitter On-Voltage (Ic = 100 mA, Vo = 5V)* VBE(ON) - 1.45 2
Gain-Bandwidth Product

(Ic = 100 mA, Ve = 10V, f = 50 MHz) fr 100 125 - MHz
Output Capacitance (Icg = 10mA, Ig = 0, f = 100MHz) Cep - 25 - pF
Noise Figure (Ic = 1mA,Vog = 5V, Rg = 100k, f = 1kHz) NF 2 ~ dB

*Pulse conditions: < 300us pulse width, < 2 % duty cycle

File Number 2077
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Signal Transistors

MPS-A65

COLLECTOR-TO-EMITTER VOLTAGE (Vcg) =-5V [1] 2l1c/1g = 1000
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Fig. 1— Typical dc forward-current transfer ratio characteristics. Fig. 2—Typical collector-to-emitter saturation voltage characteristics.
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Fig. 3— Typical base-to-emitter saturation voltage and base-to-emitter
voltage characteristics.

TERMINAL CONNECTIONS

Lead 1 - Emitter
Lead 2 - Base
Lead 3 - Collector




Signal Transistors

MPS-L01, MPS-L51

Silicon Transistors

TO-92

The GE/RCA MPS-L01 NPN type and the MPS-L51 PNP type negative; observe proper polarity. These types are supplied
are planar epitaxial silicon transistors designed for general-  in JEDEC TO-92 package.
purpose, high-voltage amplifier applications. PNP values are

MAXIMUM RATINGS, Absolute-Maximum Values:
MPS-L01 MPS-L51

COLLECTOR TO EMITTER VOLTAGE (Vcgo) 120 100 v
EMITTER TO BASE VOLTAGE (VEGQ)- + « + + + v+ v vvvrveaneinenennens 5 4 v
COLLECTOR TO BASE VOLTAGE (VGBQ): + + «+ t v vvvveeveinnnnannns 140 100 \
CONTINUOUS COLLECTORCURRENT (Ig). . .. oo voeie e 150 600 mA
TOTAL POWER DISSIPATION T¢ < 25°C (Py) 1500 1500 mw
TOTAL POWER DISSIPATION T < 25°C (Pt) 625 625 mw
DERATEFACTOR, Tc >25°C ................. . 12 12 mw/°C
DERATEFACTOR, Tp >25°C ................. S 5 5 mw/°C
OPERATING TEMPERATURE(Ty) .............. -55Cto + 150 °C
STORAGE TEMPERATURE (TGTG): -+« « « vt ev ettt et e a et i -65Cto +150 °C
°C

LEAD TEMPERATURE 1/16” + 1/32" (1.58mm + 0.8mm) fromcaseat10smax. (Ty) . ................... +260

File Number 2071
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Signal Transistors

MPS-L01, MPS-L51

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (Tp) = 25°C Unless Otherwise Specified

LIMITS
CHARACTERISTICS SYMBOL MPS-L01 MPS-L51 UNITS
MIN. MAX. MIN. MAX

Collector-Emitter Breakdown Voltage

(Ic = 1mA, Ig = 0)* BVceo 120 - 100 -
Collector-Base Breakdown Voltage v

(Ic = 100uA, Ig = 0) BVceo 140 - 100 —
Emitter-Base Breakdown Voltage (Ig = 10uA, Ic = 0) BVEgg 5 - 4 -
DC Forward Current Transfer Ratio

(Ic = 50mA, Vg = 5V) hee - - 40 250 -

(Ig = 10mA, Vg = 5V) 50 300 - -
Collector Saturation Voltage

(Ic = 10mA, Ig = 1mA) VCE(sAT) - 0.2 - 0.25

(Ic = 50mA, Ig = 5mA) — 0.3 - 0.3
Base-Emitter Saturation Voltage VBE(sAT) v

(Ic = 10mA, Ig = 1mA) - 12 - 1.2

(Ic = 50mA, Ig = 5mA) — 1.4 — 1.2
Gain-Bandwidth Product

(Ilc = 10mA, Ve = 10V, f = 100MHz) fr 60 - 60 — MHz
Output Capacitance

(Veg = 10V, Ig = 0,f = 1 MHz) Cob — 8 — 8 pF

*Pulse condition: 300us pulse width, 2% duty cycle.

TERMINAL CONNECTIONS

Lead 1 - Emitter
Lead 2 - Base
Lead 3 - Collector
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Unijunction Transistors and Switches
Technical Data
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Unijunction Transistors and Switches

Unijunction Transistors and Switches Selector Guide

Ir Vg
[Max.] [Min.]
Type Structure mA v Vsorn Package File No. Page No.
2N4870 uT 50 30 0.56-0.75 TO-92 1949 108
2N4871 uJT 50 30 0.7-0.85 TO-92 1949 108
GES2646 uJT 50 30 0.56-0.75 TO-92 2047 103
GES2647 wT 50 30 0.68-0.82 TO-92 2047 103
GET4870 uJT 50 30 0.56-0.75 TO-18 1949 108
GET4871 uJT 50 30 0.7-0.85 TO-18 1949 108
2N2646 uJT 500 30 0.56-0.75 TO-18 2047 103
2N2647 uJT 500 30 0.68-0.82 TO-18 2047 103
2N4987 SuUs 175 30 6.0-10.0 TO-98 2049 115
2N4990 SuUs 175 30 7.0-9.0 TO-98 2049 115
2N4988 SuUs 175 30 7.5-9.0 TO-98 2049 115
2N4989 SuUs 175 30 7.5-8.2 TO-98 2049 115
2N6027 PUT 150 40 0.2-1.6 TO-98 2050 122
2N6028 PUT 150 40 0.2-0.6 TO-98 2050 122
GES6027 PUT 150 40 0.2-1.6 TO-92 2050 122
GES6028 PUT 150 40 0.2-0.6 TO-92 2050 122
2N4991 SBS 175 — 6.0-10.0 TO-98 2048 111
2N4992 SBS 175 — 7.5-9.0 TO-98 2048 11
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Unijunction Transistors and Switches

2N2646, 2N2647, GES2646, GES2647

Silicon Unijunction Transistors

TO-92 TO-18

The GE/RCA 2N2646, GES2646 and 2N2647, GES2647
silicon-unijunction transistors have an entirely new structure
resulting in lower saturation voltage, peak-point current and
valley current as well as a much higher base-one peak pulse
voltage. In addition, these devices are much faster switches.

The 2N2646 and GES2646 are intended for general purpose
industrial applications where circuit economy is of primary
importance, and is ideal for use in firing circuits for Silicon

MAXIMUM RATINGS, Absolute-Maximum Values:

EMITTERREVERSEVOLTAGE ................ ... ...l
INTERBASEVOLTAGE . .......... ..ottt
RMSEMITTERCURRENT. .......... ...,
PEAKEMITTERCURRENT (Note1).......................o.ue.
POWERDISSIPATION(Note2)................ ...t
OPERATING TEMPERATURERANGE . .. ......................
STORAGE TEMPERATURERANGE. ...........................

NOTES:
1. Capacitor discharge — 10uF or less, 30 V or less.

Controlled Rectifiers and other applications where a
guaranteed minimum pulse amplitude is required. The
2N2647 and GES2647 are intended for applications where a
low emitter leakage current and a low peak point emitter
current (trigger current) are required (i.e., long timing
applications), and also for triggering high power SCR’s.
These types are supplied in JEDEC TO-18 package (2N2646,
2N2647) and in JEDEC TO-92 packages (GES2646,
GES2647).

2. Derate 3 mW/°C increase in ambient temperature. The total power dissipation (available power to Emitter and Base-Two) must be limited by
the external circuitry.

EMITTER
v VOLTAGE
+20V + 0.5V \E
—— CUTOFF—fmbe- RESISTANCE —»le- SATURATION
REGION REGION i REGION
VP fIN" " PEAKPOINT |
| |
J | Vgg*1OV | EMITTER-TO-BASE
- 1 | NE-DI0DE
v | | CHARACTERISTIC
08, i
. ) | VALLEY POINT \
Velsat) Lfy — — - D —_—y — = —
'L Wir—— — — !

200 1% | EMITTER

18270 ! | CURRENT

92CS-42400 - 92CS-42399 IP ! 5°I MA e

) . . . " . v

Fig. 1— Unijunction transistor symbol Fig. 2— Typical base-1 peak-pulse "I 92¢5-42401

EO

and nomenclature used for
current and voltage circuit.

voltage circuit.

Fig. 3— Static emitter characteristics waveforms.
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Unijunction Transistors and Switches

2N2646, 2N2647, GES2646, GES2647

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T) = 25°C Unless Otherwise Specified

LIMITS
CHARACTERISTICS SYMBOL 2N2646,GES2646 2N2647,GES2647 UNITS
MIN. TYP. MAX. MIN. TYP. MAX

Intrinsic Standoff Ratio (Vgg = 10 V) n 0.56 0.69 0.75 0.68 0.77 0.82 —
Interbase Resistance (Vgg = 3V, Ig = 0) Rggo 4.7 6.7 9.1 4.7 6.7 9.1 kQ
Emitter Saturation Voltage (Vgg = 10V, Ig = 50 mA) Ve(sat) — 2 — — 2 — \
Modulated Interbase Current(Vgg = 10V, I = 50mA | Ig(mod) — 24 - — 27 — mA
Emitter Reverse Current (Vop =30V, gy = 0) leo - 0.001 12 — 0.001 0.2 uA
Peak Point Emitter Current (Vgg = 25 V) lp — 0.8 5 — 1 2

Valley Point Current (Vg = 20V, Rpp = 1009Q) ly 4 5 - 8 9 18 mA
Base-One Peak Pulse Voltage (Note 1)(Fig. 2) Vos1 3 8.5 — 6 9.5 — \

NOTES:

1. The Base-1 peak pulse voltage is measured in the circuit below. This specification on the 2N2646 and 2N2647 is used to ensure a minimum
pulse amplitude for applications in SCR firing circuits and other types of pulse circuits.

2. SCRfiring conditions—see Figs. 19, 20, 21, and 22.
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Fig. 6— Typical peak point current characteristics.
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Unijunction Transistors and Switches

2N2646, 2N2647, GES2646, GES2647
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Fig. 8— Typical emitter reverse current characteristics. Fig. 9—Normalized base-2 current and base-1 saturation voltage
characteristic.
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Unijunction Transistors and Switches

2N2646, 2N2647, GES2646, GES2647
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Fig. 14— Valley point current vs. base voltage, for 2N2646 only. Fig. 15—Normalized base 1 peak-pulse voltage vs.

ambient temperature.
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Unijunction Transistors and Switches

2N2646, 2N2647, GES2646, GES2647
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Fig. 19— Minimum supply voltage characteristics.
See Fig. 20 for circuit and curve data.
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Fig. 21— Minimum supply voltage characteristics.
See Fig. 22 for circuit and curve data.

TERMINAL CONNECTIONS
TO-92
Lead 1 - Emitter
Lead 2 - Base 1
Lead 3 - Base 2

CURVE | 8CR TYPE Rp) Vi(MAX)
A C35,C38 '+ 10% 3BV
8 C35,C36 0+ 10% 20V
(] C10,C11 O 10% 2V
[ C10,C11 Q£ 10% 18V
3 C35,C38 | SPRAGUE 11Z12 | 35V
PULSE

) c10,C11 TRANS. sV

NOTE:

C35-2N881-92

C38-2N1842-50

C10-2N1770A-TTA

C11-2N1770-78

92Cs5-42571

Fig. 20— Circuit for minimum supply voltage curves, Fig. 19.

CURVE | SCRTYPE Rp1

C60(2N2023-30) 27 Q £ 10%

Vi(MAX)
sV

C52(2N1792-98) | 47 Q + 10%
C50(2N1909-16) PULSE

oloje

C45 AND C46 TRANS.
8C30,40,50 AND PE2231
140 SERIES

20V
sV

92C5-42572

Fig. 22— Circuit for minimum supply voltage curves, Fig. 21.

TERMINAL CONNECTIONS

TO-18
Lead 1 - Emitter
Lead 2 - Base 1
Lead 4 - Base 2
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Unijunction Transistors and Switches

2N4870, 2N4871, GET4870, GET4871

Silicon Unijunction Transistors

T0-92 TO-18

The GE/RCA 2N4870, 2N4871, and GET4870, GET4871 are
unijunction silicon transistors intended for general-purpose
industrial applications where circuit economy is of primary
importance. The 2N4870, 1 and GET4870, 1 are ideal for use
in firing circuits for silicon controlled rectifiers, timing

circuits, relaxation oscillators and other typical unijunction
transistor applications. These unijunction transistors are
supplied in JEDEC TO-92 package (2N4870, 2N4871) and in
JEDEC TO-18 package (GET4870, GET4871).

MAXIMUM RATINGS, Absolute-Maximum Values:
EMITTER REVERSE VOLTAGE

...................................................................................... 30V
INTERBASE VOLTAGE . ...\t et et e e e e i i e 35V
BMS EMITTER CURRENT . . .. e e i e i et iaes 50mA
PEAKEMITTER CURRANT (NOE 1) . . ..ot e i it i e 15A
POWERDISSIPATION (NOB 2) . . . .. oottt e et e et e e i 300 mW
OPERATING TEMPERATURE RANGE. . . ... ... i e e -65°to +125°C
STORAGE TEMPERATURE RANGE. . . ... ... i e e e i -65°to +150°C
NOTES:

1. Dutycycle< 1% PRR = 10 PPS.

2. Derate 3 mW/°C increase in ambient temperature. The total power dissipation (available power to Emitter and Base-Two) must be limited by
the external circuitry.

EMITTER
v VOLTAGE
a2 +20V + 0.5V E
—0 —— CUTOFF—eke- RESISTANCE —se- SATURATION
REGION REGION | REGION
VP fI\"PEAK POINT |
e
—_— B2 | |
" \Vgg oV | EMITTER-To-gasE
ves . ' | ONE-DIODE
| CHARACTERISTI
81 Vos, i |
Vg = | | - VALLEY POINT
0.2F Re, LRV { ety S Sl
tsw 200 1% i ' ! EMITTER

—Q0 1 1g2*0 | : CURRENT

92CS-42400 - 92Cs-42399 F_’_ |1v S0 MA g

Fig. 1—Unijunction transistor symbol  Fig. 2— Typical base-1 peak-pulse 92¢s-42401

and nomenclature used for voltage circuit. EO
current and voltage circuit. Fig. 3— Static emitter characteristics waveforms.
File Number 1949
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Unijunction Transistors and Switches

2N4870, 2N4871, GET4870, GET4871

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T,) = 25°C Unless Otherwise Specified

LIMITS
CHARACTERISTICS SYMBOL 2N4870 2N4871 UNITS
MIN. TYP. MAX. MIN. TYP. MAX
Intrinsic Standoff Ratio (Vgg = 10 V)(Note 1) n 0.56 — 0.75 0.7 - 0.85 -
Interbase Resistance (Vgg = 3V, Ig = 0) Rpgo 4 6 9.1 4 6 9.1 kQ
Emitter Saturation Voltage (Vgg = 10V, Ig = 50 mA) VE(sat) - 25 - — 2.5 — \
Modulated Interbase Current(Vgg = 10V, Ig = 50mA | Igp(mod) - 2.2 - — 2.7 — mA
Emitter Reverse Current (Vgs = 30V, Igy = 0) 12} — 0.05 1 — 0.05 1 KA
Peak Point Emitter Current (Vgg = 25V) Ip = 1 5 - 1 5
Valley Point Current (Vgg = 20V, Rgo = 100Q) ly 2 5 — 4 7 — mA
Base-One Peak Pulse Voltage (Note 2)(Fig. 2) Vogi 3 6 - 5 8 — \
NOTES:
1. The ntrinsic standoff ratio, n, is essentially constant with temperature and interbase voltage.
n is defined by the equation:
Vp=nVes +Vp
Where Vp = Peat Point Emitter Voltage
Vgg = Interbase Voltage
Vp = Junction diode Drop (Approx. 0.5 V)
2. The Base-1 Peak Pulse Voltage is measured in the circuit below. This specification is used to ensure a minimum pulse amplitude for
applications in SCR firing circuits and other types of pulse circuits.
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g w / / Ao I &
5 12 e 3 VAR
° = / Py
> = (< A
w 10 922 f v
73 &
8 2 20 777 .
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Fig. 4— Typical static emitter characteristics. Fig. 5— Typical static interbase characteristics.
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Fig. 6— Typical peak point current characteristic. Fig. 7— Typical valley point current characteristic.
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Unijunction Transistors and Switches

2N4870, 2N4871, GET4870, GET4871

2.2] BASE SUPPLY VOLTAGE (Vgg)=3V
2 EMITTER CURRENT (Ig)=0

o8

NORMALIZED INTERBASE RESISTANCE (KRg)
3

06

04

-75 -50 -25 o 25 50 el 100 125 150
JUNCTION TEMPERATION (T )-°C
92Cs-42310

Fig. 8— Normalized interbase resistance characteristic.

TERMINAL CONNECTIONS TERMINAL CONNECTIONS
TO-92 TO-18
Lead 1 - Emitter Lead 1 - Emitter
Lead 2 - Base 1 Lead 2 - Base 1
Lead 3 - Base 2 ) Lead 4 - Base 2
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Unijunction Transistors and Switches

2N4991, 2N4992

Silicon Bilateral Switch

TO-98

The GE/RCA 2N4991, 2N4992 SBSs are planar monolithic
silicon integrated circuits having the electrical
characteristics of a bilateral thyristor. The device is designed
to switch at 8V with a 0.02%/°C temperature coefficient and
excellently matched characteristics in both directions. A gate
lead is provided to eliminate rate effect and to obtain
trigggering at lower voltages.

MAXIMUM RATINGS, Absolute-Maximum Values:

The silicon bilateral switches are specifically designed and
characterized for applications where stability of switching
voltage over a wide temperature range and well matched
bilateral characteristics are an asset. They are ideally suited
for half wave and full wave triggering in low voltage SCR and
Triac phase control circuits. These types are supplied in
JEDEC TO-98 package

Devices in TO-98 package are supplied with and without
seating flange (see Dimensional Outline).

PEAKRECURRENT FORWARD CURRENT (1% duty cycle, 10 us pulse width, To = 100°C) ................ ... ., 1A
PEAK NON-RECURRENT FORWARD CURRENT (10 us puls@ Width) . . ... ..ottt et 5A
DC FORWARD ANODE CURRENT (NOtE 1) . . .. oot ettt ettt et e e et e e e 175mA
DC GATE CURRENT (NOteS 1 and 2) . . . ..ottt ittt et ettt e e et e e e e e e e e e e e e e it e 5mA

................................................... 300 mW

POWER DISSIPATION (NOte 1). . . ..« oo
OPERATING JUNCTION TEMPERATURE RANGE .. ..............
STORAGE TEMPERATURERANGE. . . ...........c.c.vvveennn. ..

NOTES:
1. Derate linearly to zero at 125°C.
2. This rating applicable only in OFF state.

Maximum gate current in conducting state limited by maximum power rating.

TERMINAL CONNECTIONS

Lead 1 - Anode 1

Lead 2 - Gate

Lead 3 - Anode 2

File Number 2048
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Unijunction Transistors and Switches

2N4991, 2N4992

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T,) = 25°C Unless Otherwise Specified

LIMITS
CHARACTERISTICS SYMBOL 2N4991 2N4992 UNITS
MIN. TYP. MAX. MIN. TYP. MAX
Forward Voltage Drop (on state)(lg = 175 mA) Ve — - 1.7 - - 1.7
Switching Voltage Vg 6 _ 10 75 — 9 v
Forward Current (off state)
(Vg = 5V, Tp = 25°C) I — — 1 - - 0.1
(Vg = 5V, T, = 85°C I8 - = 10 - = 10 HA
Switching Current Is - - 500 - - 120
Absolute Switching Voltage Difference [Veo—Vsi| - — 0.5 - - 0.2 v
Absolute Switching Current Difference llgo—ls1l — — 100 — — 10 uA
Holding Current Iy - - 1.5 - - 0.5 mA
Forward Gate Current to Trigger
(Vg = 5V, RL = 1kQ) lae — — — — — 100 uA
Temperature Coefficient of Switching Voltage
(Tp = =55°Cto +85°C Tc - +002 | — - +£0.05 | — %/°C
Turn-on Time (See Circuit 10) ton — - 1 — - 1 us
Turn-off Time (See Circuit 11) tott - = 30 - — 30
Peak Pulse Voltage (See Circuit 12) Vo 3.5 — - 3.5 - - \"
NOTES:
1. This device is a symmetrical negative resistance diode. All electrical 5
limits shown apply in either direction of current flow. 06 /
N V-
> 92 //
i Hee f/
—- VFI 3
Wes v &
§ 8 // \fw\,&
-+ a8 vd ’\*?\d*
e Sz
A Inz g T2 // %"‘\
% espr
64
*—Vr2 6
-1 szcs-az3s4 -003 -0.02 -0.01 0 001 002 003 0.04

Fig. 1— Static characteristics waveform.

&
sl

\

3

\

-3

IH

o

N

8
4

HOLDING CURRENT (Iy)-pA
SWITCHING CURRENT (Ig)—uA

N
200 ~_Is
0 I~ \\
I
-75 -50 -25 o 25 50 75 100 125 150
AMBIENT TEMPERATURE (TA)_ °c
92Cs - 42299

Fig. 3— Typical holding and switching current characteristics.
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TEMPERATURE COEFFICIENT(T¢ )~ %°C

92Cs-42298

Fig. 2— Typical switching voltage characteristics.

T

/
>
L
3
; 1.2
g /
& /
g 14 4
<
3
S 1
o
F
2 0.9
-+

0.8

0.7

2 4 68 2 68

100
ANODE CURRENT (Ip)—mA
92C5-42300

Fig. 4— Typical forward voltage drop characteristic.
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Unijunction Transistors and Switches

2N4991, 2N4992 |
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Fig. 5— Typical forward voltage drop characteristic. Fig. 6~ Typical turn-off time shift characteristic.
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Fig. 7— Typical turn-off time characteristic. Fig. 8— Typical leakage current characteristic.
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Fig. 9— Typical peak pulse voltage characteristics.
(See circuit, Fig. 12)
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Unijunction Transistors and Switches

2N4991, 2N4992

TEST CIRCUITS

MERCURY RELAY v
S

O
Y

to e po@ 1/ N

ANODE VOLTAGE

92CS - 42355
Fig. 10— Turn-on time test circuit and waveform.
1BV —-- MIN.

l:l l | VIN
0—oms

0 t Fv
_"”"_ v;im(vs-v,)

MERCURY RELAY

_go.éasas

TURN OFF TEST; Rq*R22500Q

C4 ADJUSTED TO POINT WHERE

TURN- OFF JUST OCCURS
tottd (Ry+ R2)CYq

92CS-42356

Fig. 11— Turn-off time test circuit.

92C5-42357

Fig. 12— Peak pulse voltage test circuit and waveforms.
(See Fig. 9 for curve)

APPLICATION IN HYSTERESIS-FREE
PHASE CONTROL CIRCUIT

The circuit in Figure 13 is a simple hysteresis-free phase
control circuit intended for lamp dimming and similar
applications. The circuit requires only one RC phase lag
network. To avoid the hysteresis (or “snap-on”) effect, the
capacitor, C, is reset to approximately O volts at the end of
every positive half cycle (for pot values such that no power
is applied to the load). This is accomplished using the gate
lead. At the end of the positive half, as the line voltage
drops below the capacitor voltage, gate current flows from
C out through the gate, D1 and 47k resistor. The SBS
fires and discharges C to 0 volts. In the negative half cycle

LOAD
478 47k8
)
115 VaC TRIAC
0-500ka
- 10
0.22,F % sBS o2k '}
SBS 2N4992
D1, D2-DIODE

92CS-42358

Fig. 13— Typical phase-control circuit for lamp dimming and similar
applications.
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diodes D2 and D1 clamp the gate voltage to ground and
block the flow of gate current respectively. Electrical
requirements of D1 and D2 are easily met. Any diode with
Vi >10 volts works fine. Forward conductance must be
fairly good since the voltage across D2 at 3mA must be
smaller than the drop across the Triac gate, the SBS gate,
and D1 at the trigger current of the SBS.

Figure 14 shows the excellent degree of phase control
available in the circuit. For the worst case unit,
¢max =155° (Vg = 7.5 volts, Ig = 120uA).

< 0.5 INITIAL CAPACITOR VOLTAGE
i (GOING INTO HALF CYCLE),
B V¢ (0)=4V ASSUMED
2 oe
et
Z
w
'3
@
3 03 %

: 75V V=115 VAC
& Vs 5| C=0.22,F
s ver8v Ve#(0)x~1
o2 +
W
g Vg=8.5V
]
2 04
<
)
3
< O

130 140 150 160 170 180

FIRING ANGLE -DEGREES
92C5-42359

Fig. 14— Typical gate-trigger current characteristic.




Unijunction Transistors and Switches

2N4987, 2N4988, 2N4989, 2N4990

Silicon Unilateral Switch

Applications:

= SCR Triggers

» Frequency Drivers

= Ring Counters

= Cross Point Switching
= Over-Voltage Sensors

TO-98

The GE/RCA 2N4987-90 SUSs are planar monolithic silicon
integrated circuits having thyristor electrical characteristics
closely approximating those of an “ideal” four layer diode.
The device is designed to switch at 8 V with a 0.02%/°C
temperature coefficient. A gate lead is provided to eliminate
rate effect, obtain trigggering information at lower voltages

MAXIMUM RATINGS, Absolute-Maximum Values:

and to obtain transient free wave forms.

Silicon Unilateral Switches are specifically designed and
characterized for use in monostable and bistable
applications where low cost is of prime importance. These
types are supplied in JEDEC TO-98 package.

Devices in TO-98 package are supplied with and without
seating flange (see Dimensional Qutline).

PEAKREVERSE VOLTAGE . . . . ...ttt e e e e e e e e e e e e 30V
PEAK RECURRENT FORWARD CURRENT (1% duty cycle, 10us pulse width, To = 100°C) . ..................oiiiiiiiioins 1A
PEAK NON-RECURRENT FORWARD CURRENT (10us pulse Width). . .. .. ... .ot 5A
DC FORWARD ANODE CURRENT (NOTE 1) . . . ..ottt ittt et e ettt e e e e e e e e e e e et e e e e 175 mA
DC GATE CURRENT (NOtES 1 NG 2) . . ... .ottt ettt et e e ettt et e e e e e e e e e e e e e 5mA
POWERDISSIPATION (NOtE 1) . . ..ottt et ettt et e e et e e et et e e et e e e 300 mW

JUNCTIONTEMPERATURERANGE . ..........................
STORAGE TEMPERATURERANGE. . ..................coouue,

NOTES:
1. Derate linearly to zero at 125°C.
2. This rating applicable only in OFF state.

Maximum gate current in conducting state limited by maximum power rating.

File Number 2049
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Unijunction Transistors and Switches

2N4987, 2N4988, 2N4989, 2N4990

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T,) = 25°C Unless Otherwise Specified

LIMITS
CHARACTERISTICS SYMBOL 2N4987 2N4988 2N4989 2N4990 UNITS
MIN. [ TYP. (MAX.[MIN. [ TYP. | MAX | MIN. | TYP. | MAX | MIN. | TYP. | MAX
Forward Voltage Drop (on state)

(Ig = 175 mA) Vg —_ - 1.5 - - 15 - - 1.5 - - 1.5
Forward Switching Voltage Vs 6 — 10 | 75 | — 9 |75| — | 82| 7 - 9 v
Forward Current (off state)

(Vg = 5V, Tp = 26°C) g - = 0.1 - = 0.1 - - 0.1 - — | 01

(Vg = 5V, T, = 100°C N — =T =] ]| =] =]1w0]-]-]10] "
Forward Switching Current Ig - - | 500 | — - [150 ] — - |80 | — — 200 | mA
Reverse Current

(Vg = =80V, T = 25°C IR - | —Jor] =] =Jo1]| =] —=1]O01] -] —]01

(Vg = —80V,T, = 100°C In [~ 10| - | =10 -]~ 1] -] = ]10] *
Holding Current Iy - - 15 | — — 105 | — - 1 - — |0.75| mA
Temperature Coefficient of Switching

Voltage (T4 = —55°Cto +100°C) Tc — [£0.02 +0.05 + 0.0 +0.02 %/°C
Turn-on Time (See Circuit 10) ton — — 1 — = 1 - - 1 - - 1
Turn-off Time (See Circuit 12) toff — - | 25 | — - | 256 | — - | 25 | — - | 25 Hs
Peak Pulse Voltage (See Circuit 14) Vo 35| — - |35 | — — - - — - - — \
Capacitance (OV., f = 1 MHz) C - |25 | — — |25 | — — |25 | — - |25 | — pF

104
10 =
I 9.6
] ve I 9.2
] P a8
] w N -
i g 84 B
ThF [ o
T § 8 A PN
VR IsT—— of
\-—-——P-. v 2 16 AL A
I vs ES PO e
R Ig g2
% es
92¢5-42316 e /
64
] A
" . e -003 -002 -0.01 0O 001 002 003 004
Fig. 1— Static characteristics waveform. TEMPERATURE COEFFICIENT(To)= %/°C
92CS-42311
Fig. 2— Typical switching voltage characteristics.
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Fig. 3— Typical valley and switching current characteristics. Fig. 4— Typical forward voltage drop characteristic.
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Unijunction Transistors and Switches

2N4987, 2N4988, 2N4989, 2N4990
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Fig. 5— Typical forward voltage drop characteristics. Fig. 6 — Typical forward and reverse leakage current characteristics.
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Fig. 7— Typical turn-off time characteristics. Fig. 8— Typical turn-off time characteristics.
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Fig. 9—~ Typical peak pulse voltage characteristics.
(See circuit, Fig. 12)
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Unijunction Transistors and Switches

2N4987, 2N4988, 2N4989, 2N4990
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Fig. 10— Turn-on time test circuit.

§40ﬂ

=

i
|

O_GD out
MERCURY

92cs-42317

Fig. 12— Turn-off time test circuit.
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I 10ms l I I Vin
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Fig. 11— Turn-on time test circuit (Fig. 10) waveform.
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VOLTAGE

toff "'
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Fig. 13— Turn-off time test circuit (Fig. 12) waveform.

92Cs-42323

Fig. 14— Peak pulse voltage test circuit and waveforms.
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Unijunction Transistors and Switches

2N4987, 2N4988, 2N4989, 2N4990

APPLICATIONS
Uses fewer components than transistor flip flops. Switching action of the 2N4990 allows smaller capacitors to
Output at “B” gives transient free waveform. be used while achieving reliable thyristor triggering.

V=15V

2N4990
5.6k 10k
c 15V
T 60Hz ’\> 25k
-3 |( '
00033 v
:
C A <
— - IN5059
‘8" 0.068
o ( o {E SERIES WOUND
D G d G UNIVERSAL
MOTOR
2N4987 920542350 92Cs-42381
Fig. 15— Binary divider chain circuit. Fig. 16— Motor speed control circuit.

SUS is used to generate a rapid rise or fall time by using
energy stored in a capacitor.

10k 0 10kQ
- OMA—]
2N4987 O.tuF
ulee INPUT +
PULSE OuTPUT
4725 “pulse
- -0— -
(a) POSITIVE OUTPUT (b) NEGATIVE OUTPUT

INPUT TO 1By
BOTH CIRCUITS
ov

outpuT oF circurt (o) N _

ouTPUT OF CIRCUIT ) |
(c) TYPICAL WAVEFORMS 92CS -42352

Fig. 17— Pulse sharpeners circuit.
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>
ssog
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It [ —t 1
LA

0?‘01 ‘l_% 0.01 L
o o B Bl

2N4990 92CM-42353

Fig. 18— Ring counter for incandescent lamps circuits.
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Unijunction Transistors and Switches

2N4987, 2N4988, 2N4989, 2N4990

APPLICATIONS (Cont'd)

For overvoltages, SCR turns on and blows fuse. For rapidly ~ Capacitor charges until switching voltage is reached. When
rising voltages, circuit triggers between 13.2 & 14 volts. For SUS switches on, inductor causes current to ring. When
slowly increasing voltages, circuit triggers between 14 & 17 current thru SUS drops below holding current, device turns
volts. off and cycle repeats.

+15V
12V —a\ o— é
l 6.8k N
FUSE ook N 9
0.047uF Sieka L
2N4989 [O]
0
! 2N4988 Cb 0.01uF
0.047uF T :;2kn
O———4 100uH
s . - ouTPUT #

470
92Cs- 42745

— 92Cs- 42746

Fig. 19— Overvoltage protection circuit. Fig. 20— 10 kHz oscillator circuit.

Spikes in center of sawtooth are eliminated in this circuit by ~ Sawtooth Output from each stage is one half frequency of
triggering at gate.

preceding stage.

8KHz  gkHz 2kHz 1kHz
OSCILLATOR
’ +20v
g ‘ 3
kg 6803 $sok  [0OKS g looks gsok  o0kn.
sus sus sus
Jenzea7, N N Sus
ool
T ¢ N 0022 ,}/ 0047 :l-/
1\ B W R LN f
40 Lo01,F ¥
00 pf ARVOK 1(
Jion 3 bo I€ 4kHz 2kHz IkHz
Son ofF Si0a 470 8kHz OSCILLATOR 2N4989 (SUS) L
3 1 pF 92cs-42748 -

2N4989 (SUS) 92C5-42747

Fig. 21— Frequency divider circuit (with transient-free output). Fig. 22— Frequency divider chain circuit.
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Unijunction Transistors and Switches

2N4987, 2N4988, 2N4989, 2N4990

AQO
PEN

Fig. 23— Equivalent circuit.

Oc¢
92Cs-42410

TERMINAL CONNECTIONS

Lead 1 - Anode
Lead 2 - Gate
Lead 3 - Cathode

C
92Cs-424ll

Fig. 24— Circuit Symbol.
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Unijunction Transistors and Switches

2N6027, 2N6028, GES6027, GES6028

Programmable Unijunction Transistor

Features:

= Planar Passivated Structure

= Low Leakage Current

= Low Peak Point Current

= Low Forward Voltage

= Fast, High Energy Trigger Pulse

= Programmable n

= Programmable Rgg
= Programmable Ip

= Programmable ly

= Low Cost

TO-92 TO-98

The GE/RCA 2N6027, 2N6028 and GES6027, GES6028
PUTS are PNP three-terminal planar passivated devices
available in the standard plastic TO-98 and TO-92 packages.
The terminals are designated as anode, anode gate and
cathode.

The devices have been characterized as Programmable Uni-
junction Transistors (PUT), offering many advantages over
conventional unijunction transistors. The designer can se-
lect R, and R, to program unijunction characteristics such as
n, Rgg, Ip and |y, to meet his particular needs.

PUTs are specifically characterized for long interval timers
and other applications requiring low leakage and low peak
point current. PUTs similar types have been characterized
for general use wheren the low peak point current of the
2N6028 and others is not essential. Applications of the PUT
include timers, high gain phase control circuits and relaxa-
tion oscillators.

Operation of the PUT as a unijunction is easily understood.
Figure 1(a) shows a basic unijunction circuit. Figure 2(a)
shows identically the same circuit except that the unijunction
transistor is replaced by the PUT plus resistors Ry and R,.
Comparing the equivalent circuits of Figure 1(b) and 2(b), itis
seen that both circuits have a diode connected to a voltage
divider. When this diode becomes forward biased in the uni-

122

Applications:

= SCR Trigger

= Pulse and Timing
Circuits

= Oscillators

= Sensing Circuits

= Sweep Circuits

junction transistor, Ry becomes strongly modulated to a
lower resistance value. This generates a negative resistance
characteristic between the emitter E and base one (B,. For
the PUT, the resistors Ry and R, control the voltage at which
the diode (anode to gate) becomes forward biased. After the
diode conducts, the regeneration inherent in a PNPN device
causes the PUT to switch on. This generates a negative re-
sistance characteristic from anode to cathode (Figure 2(b)
simulating the modulation of R, for a conventional unijunc-
tion.

Resistors Rg, and Rg, (Figure 1(a)) are generally unneces-
sary when the PUT replaces a conventional UJT. This is illus-
trated in Figure 2(c). Resistor Rg, is often used to bypass the
interbase current of the unijunction which would otherwise
trigger the SCR. Since R; in the case of the PUT, can be re-
turned directly to ground there is not current to bypass at the
SCR gate. Resistor Rp; is used for temperature compensa-
tion and for limiting the dissipation in the UJT during capaci-
tor discharge. Since R (Figure 2) is not modulated, Rg, can
be absorbed into it.

These types are supplied in JEDEC TO-92 package
(GES6027, GES6028) and in JEDEC TO-98 package
(2N6027, 2N6028).

Devices in TO-98 package are supplied with and without
seating flange (see Dimensional Outline).
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Unijunction Transistors and Switches

2N6027, 2N6028, GES6027, GES6028

MAXIMUM RATINGS, Absolute-Maximum Values:

GATE-CATHODE FORWARD VOLTAGE " . . . . ..ttt ettt et e e et +100V
GATE-CATHODE REVERSE VOLTAGE ™ . . ...ttt ettt e e e e e e e - 100V
GATE-ANODE REVERSE VOLTAGE* . ... ..ttt e e e e e e +100V
ANODE-CATHODE VOLTAGE™ . . . . ...ttt ettt e e et e e e et et + 100V
DC ANODE CURRENT ™  (NOt@ 1) . . ..ottt ettt e euas 150 mA
PEAK ANODE, RECURRENT FORWARD

{100pus pulse width, 1% dUuty CYCIE) . . . . ... oottt s 1A

(20us pulse width, 1% duty CYCIe)™ . . . ... .. . e 2A
PEAK ANODE, NON-RECURRENT FORWARD (10psec) . 5A
GATE CURRENT ittt e e et e e e e +20 mA
CAPACITIVE DISCHARGE ENERGY (Note 2) 250puJ
DISSIPATION (Total Average Power)(NOte 1) . . ... ...ttt e 300 mwW
OPERATING AMBIENT TEMPERATURE RANGE (NOte 1) . ... .. ..ot i -50°to +100°C

* In accordance with JEDEC registration data format.

NOTES:

1. Derate currents and powers 1%/°C above 25°C.

2. E = 12 CV2capacitor discharge energy with no current limiting

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T ) = 25°C Unless Otherwise Specified

LIMITS
CHARACTERISTICS SYMBOL 2N6027 2N6028 UNITS
GES6027 GES6028
MIN. MAX. MIN. MAX
Forward Voltage* (Ig = 50mA) Vg - 1.5 — 1.5
Pulse Output Voltage* Vo 6 — 6 —
Offset Voltage* (Vg = 10V) Vr Vv

Rg = MQ 0.2 1.6 0.2 1.6
Rg = 10kQ 0.2 0.6 0.2 0.6
Peak Current* (Vg = 10V) Ip
Rg = 1MQ - 2 - 0.15
Rg = 10k - 5 - 1
Valley Current* (Vg = 10V) ly HA
Rg = 1MQ — 50 - 25
Rg = 10k 70 — 25 —
Rg = 200Q 1.5 - 1 — mA
Anode Gate-Anode Leakage Current (Vg = 40 V)*
T = 25°C laao - 10 - 10
T = 75°C - 100 — 100 nA
Gate to Cathode Leakage Current
Vg = 40V, Anode-cathode short lgks - 100 - 100

Pulse Voltage Rate of Rise t - 80 - 80 ns

*In accordance with JEDEC registration data format.
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Unijunction Transistors and Switches

2N6027, 2N6028, GES6027, GES6028

VEB1
RBB =R +Rp
Ry
n= Ry+Rp
Ig
92Cs- 42329
Typical circuit Unijunction transistor equivalent Negative resistance
circuit characteristic
(@ (b) (c)
Fig. 1—Unijunction transistor
R
é % Rz
A 6 )
|
1
a<C
PUT [k 3’ Ry
92€S-42330
Programmable unijunction transistor Programmable unijunction transistor Simplified, typical circuit, Fig. 1, a utilizing
replacing unijunction transistor in typical equivalent circuit programmable unijunction transistor.
circuit, Fig. 1, a.
(a) (b) (c)

Fig. 2— Programmable unijunction transistor equivalent of unijunction
transistor.
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Unijunction Transistors and Switches

2N6027, 2N6028, GES6027, GES6028

2o

Rz

R.

Iy IF

92C5-42331

Fig. 3— Offset voltage, peak current, and voltage current
measurement circuits and waveform.

Ieks

+
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Tsa0 Vs « v

92CS- 42333 92CS-42332
Fig. 4— Anode gate-anode leakage current measurement circuit. Fig. 5— Gate to cathode leakage current measurement circuit.
+20V
510kQ2 16k
<
A
J 27k
=02 Yo
Twf 200

92C5-42334

Fig. 6 —Pulse output voltage and pulse voltage rate-of-rise measurement circuit and waveform.
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Unijunction Transistors and Switches

2N6027, 2N6028, GES6027, GES6028
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Fig. 7— Typical peak point current characteristics.
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Fig. 9— Typical peak point current characteristics.
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Fig. 11— Typical offset voltage characteristics.
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Fig. 10— Typical valley current characteristics.
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Unijunction Transistors and Switches

2N6027, 2N6028, GES6027, GES6028

Here are four ways to use the PUT as a unijunction. Note the
flexibility due to “programmability” Applications from long
time interval latching timers to wide range relaxation oscilla-

tors are possible.

82
E 1.8 MQ
2mM0
22M0
Put |
gzun
2NS5I72
100 k92 H
051 92C€S-42345

92C5-42344

Low Ip; very high lv, temperature and
Vgg compensation

Low Ipand v

Fig. 13— Typical programmable unijunction transistor circuits.

This sampling circuit lowers the effective peak current of the
output PUT, Q2. By allowing the capacitor to charge with high
gate voltage and periodically lowering gate voltage, when Q1
fires, the timing reistor can be a value which supplies a much
lower current than Ip. The triggering requirement here is that
minimum charge to trigger flow through the timing resistor
during the period of the Q1 oscillator. This is not capacitor
size dependent, only capacitor leakage and stability depen-
dent.

Fig. 14— Hour time-delay sampling circuit.

Here is a handy circuit which operates as an oscillator and a
timer. The 2N6028 is normally on due to excess holding cur-
rent through the 100 kohm resistor. When the switch is mo-
mentarily closed, the 10 uF capacitor is charged to a full 15
volts and 2N6028 starts oscillating (1.8 Meg and 820 pF). The
circuit latches when 2N2926 zener breaks down again.

Fig. 15— 1-second, 1kHz oscillator circuit.

gt

92CS5-42346

92C5-42347

Low Ip; medium lv, temperature, Low Ip, medium Iv

V; compensation

START
+28vV

10MQ 15kQ

% 1000MQ

<

Q2
2N6027
2000
. B 100 PULSE
el OUTRUT
© m O
92Cs-42348
+15
100k0 é,sun 2209
10uF T
(GE76F02FC100) 2N2926
L 2N6028
mnmsl \/]' » 820pF \ 220k
L ~___

92Cs - 42349

TERMINAL CONNECTIONS

TO-92 and TO-98 Packages
Lead 1 - Anode

Lead 2 - Gate

Lead 3 - Cathode
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Silicon Rectifiers
Technical Data
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Silicon Rectifiers

Ultra-Fast-Recovery Rectifier Selector Guide and Data

Reverse Avg. Forward Surge Rev. Rec. Junction
Voltage Current Current Time Capacitance
Veam 13 @ Tc lesm i 2]
Type \'/ A °Cc ns pF Package File No. Page No.
BYWS51-100 100 2x8" 125 100 35 40 TO-220AB 1412 —_
BYW51-150 150 2x8* 125 100 35 40 TO-220AB 1412 —
BYWS51-200 200 2x8* 125 100 35 40 TO-220AB 1412 —
MUR-810 100 8 125 100 35 40 TO-220AC 1355 —
MUR-815 150 8 125 100 35 40 TO-220AC 1355 —
MUR-820 200 8 125 100 35 40 TO-220AC 1355
MUR-840 400 8 150 100 60 — TO-220AC 2091
MUR-850 500 8 150 100 60 —_ TO-220AC 2091
MUR-860 600 8 150 100 60 — TO-220AC 2091 -
MUR-1610CT 100 2x8* 125 100 35 40 TO-220AB 1885
MUR-1615CT 150 2x8" 125 100 35 40 TO-220AB 1885 —
MUR-1620CT 200 2x8* 125 100 60 40 TO-220AB 1885 —_
RUR-D1610 100 2 x 16t 125 275 35 80 TO-204AA 1383 —
RUR-D1615 150 2x 161 125 275 35 80 TO-204AA 1383 —
RUR-D1620 200 2 x 16t 125 275 35 80 TO-204AA 1383 —
*8 A average per junction 116 A average per junction
Axial-Lead Rectifiers
Ultra-Fast-Recovery Rectifier Selector Guide and Data
Reverse Avg. Fwd. Forward Current Fwd. Volt. Rev. Rec.
Voltage Current Pk. Surge  Peak Ta=25°C Time

Vram lo @ Ta Iesm lem Vem t
Type Vo A °C A A v ns Package File No. Page No.
GE1001 50 1 75 30 1 0.975 25 DO-204AP
GE1002 100 1 75 30 1 0.975 35 DO-204AP
GE1003 150 1 75 30 1 0.975 25 DO-204AP — -
GE1101 50 25 75 50 2 0.975 25 DO-204AP — —
GE1102 100 25 75 50 2 0.975 25 DO-204AP — -
GE1103 150 25 75 50 2 0.975 25 DO-204AP — —
GE1301 50 6 75 150 6 0.925 30 GE-4 — -
GE1302 100 6 75 150 6 0.925 30 GE-4 — -
GE1303 150 6 75 150 6 0.925 30 GE-4 — -
A214F 50 2 55 50 5 0.95 35 DO-204AP — —
A214A 100 2 55 50 5 0.95 35 DO-204AP —
A214G 150 2 55 50 5 0.95 35 DO-204AP —_ —
A214B 200 2 55 50 5 0.95 35 DO-204AP -
A315F 50 3 55 150 5 0.95 35 GE-4 — -
A315A 100 3 55 150 5 0.95 35 GE-4
A315G 150 3 55 150 5 0.95 35 GE-4 - -
A315B 200 3 55 150 5 0.95 35 GE-4 - —
GE1004 200 1 75 30 1 0.975 40 DO-204AP — —
GE1104 200 2 50 20 1 1.25 50 DO-204AP — —
GE1304 200 5 50 70 3 1.25 50 GE-4 — —
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Silicon Rectifiers

Axial-Lead Rectifiers
Fast-Recovery Rectifier Selector Guide and Data

Reverse Avg. Fwd. Forward Current Fwd. Voit. Rev. Rec.
Voltage Current Pk. Surge  Peak a=25°C Time
Vaam lo @ Ta frsm Iem Vem tr
Type Vo A °C A A v ns Package File No. Page No.
A114F 50 1 75 40 1 1.1 200 DO-204AP — —
A114A 100 1 75 40 1 11 200 DO-204AP — —_
A114B 200 1 75 40 1 11 200 DO-204AP — —
A114C 300 1 75 40 1 1.1 200 DO-204AP — —
A114D 400 1 75 40 1 1.1 200 DO-204AP — —
AT14E 500 1 75 40 1 11 200 DO-204AP — -
A114M 600 1 75 40 1 1.1 200 DO-204AP — —
A115F 50 3 55 110 5 1.1 200 GE-3 — —
A115A 100 3 55 110 5 1.1 200 GE-3 — —
A115B 200 3 55 110 5 1.1 200 GE-3 —
A115C 300 3 55 110 5 1.1 200 GE-3 — —
A115D 400 3 55 110 5 1.1 200 GE-3 —_ —
A115E 500 3 55 110 5 1.1 200 GE-3 —_ —
A115M 600 3 55 110 5 11 200 GE-3 — —
Axial-Lead Rectifiers
General Purpose Rectifier Selector Guide and Data
Reverse Avg. Fwd. Forward Current Fwd. Volt. Rev. Rec.
Voltage Current Pk.Surge Peak Ta=25°C Time
Vaam lo @ Ta lesm fem Vem t

Type Ve A °C A A \ us Package File No. Page No.
1N4245 200 1 55 25 1 1.2 5 DO-204AP 2093 —_
1N4246 400 1 55 25 1 1.2 5 DO-204AP 2093 —
1N4247 600 1 55 25 1 1.2 5 DO-204AP 2093 —
1N4248 800 1 55 25 1 1.2 5 DO-204AP 2093
1N4249 1000 1 55 25 1 1.2 5 DO-204AP 2092 —
1N5624 200 3 70 125 5 1.1 5 GE-3 — —
1N5625 400 3 70 125 5 1.1 5 GE-3 — —_
1N5626 600 3 70 125 5 1.1 5 GE-3 — —
1N5627 800 3 70 125 5 1.1 5 GE-3 - —_
A15F 50 3 70 125 5 1.1 5 GE-3 — —
A15A 100 3 70 125 5 11 5 GE-3 — —
1N5059 200 1 100 50 1 1.2 6 DO-204AP —_ —
1N5060 400 1 100 50 1 1.2 6 DO-204AP — —
1N5061 600 1 100 50 1 1.2 6 DO-204AP — —_
IN5062 800 1 100 50 1 1.2 6 DO-204AP — -
A14F 50 1 100 50 25 1.25 6 DO-204AP — —_
A14A 100 1 100 50 25 1.25 6 DO-204AP —_ —
A14C 300 1 100 50 25 1.25 6 DO-204AP - —
A14E 500 1 100 50 25 1.25 6 DO-204AP — —
A14P 1000 1 100 50 25 1.25 6 DO-204AP — —
GER4001 50 1 75 30 1 1.1 6 DO-204AP - -
GER4002 100 1 75 30 1 1.1 6 DO-204AP — —
GER4003 200 1 75 30 1 1.1 6 DO-204AP — —
GER4004 400 1 75 30 1 11 6 DO-204AP —_ —
GER4005 600 1 75 30 1 1.1 6 DO-204AP - —
GER4006 800 1 75 30 1 1.1 6 DO-204AP — —
GER4007 1000 1 75 30 1 1.1 6 DO-204AP —_ —
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Silicon Rectifiers

Full-Wave Bridge Rectifiers

Selector Guide and Data

Reverse Avg. Fwd. Forward Current Fwd. Volt.
Voltage Current Pk. Surge  Peak Ta=25°C
vRRM lO @ TA IFSM IFM vFM

Type Vo A °C A \'; Package File No. Page No.
DB1F 50 1 40 50 1 11 BR-4 2097 —_
DB1A 100 1 40 50 1 11 BR-4 2097 —_
DB1B 200 1 40 50 1 1.1 BR-4 2097 —
DB1D 400 1 40 50 1 1.1 BR-4 2097 —
DB1M 600 1 40 50 1 1.1 BR-4 2097 —_
DB1N 800 1 40 50 1 1.1 BR-4 2097 —_
DB1P 1000 1 40 50 1 1.1 BR-4 2097 —_
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Dimensional Outlines and
Hardware
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Dimensional Outlines and Hardware

Dimensional Outlines

BR-4
T
™ ™
- R N
E1 eB E
o Ly
j_"—'_D-—’/CHAMFER
Az A1
T ey
: T
eq
DO-204AP
EosARLT

(NOTE) #b

NOTE:

COLOR BAND (POLARITY SYMBOL) INDICATES
CATHODE CONNECTION.
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INCHES MILLIMETERS
LYMBOL MIN. [ MAX. MIN. [ MAX. NOTES
[ 0.060 TYP. 15 TYP.
Ay |o0425 | 0435 3.2 3.4
B | 0016 | 0020 41 5.1
D | 0355 | 0365 2.0 9.3
E | 0300 | 0350 76 8.9
E; | 0245 | 0255 6.2 65
ey | 0195 | 0.205 5.0 5.2
eg | 0.290 | 0310 74 7.9
L |o0155 | o165 3.9 42
92CS-42582
INCHES MILLIMETERS
YMBOL§iN. | max. MIN. max__|\OTES
ob | 0028 | 0.034 0.7 086
¢D | 0100 | 0.150 25 38
G - 0.240 - 6.1
L | 1000 — 25.4 -
92CS-42583




Dimensional Outlines and Hardware

Dimensional Outlines

GE-3
INCHES MILLIMETERS
\ad kvm NOTE
' b BOL N, T WAX. MIN. MAX. s
i ¢b | 0.0a8 | 0052 12 13
} #D | 0470 | 0.250 43 6.3
. L—D__ 6 —ela L] G - 0.300 - 76
L 1 - 254 -
92CS-42648
NOTE:
COLOR BAND (POLARITY SYMBOL) INDICATES
CATHODE CONNECTION.
GE-4
INCHES MILLIMETERS
YMBOL NOTES
#° 0 {S OLWiN. | WaAxX. MIN. MAX.
| @b | 0.037 | 0.042 0.94 1.07
T ¢D | 0115 | o0.180 29 46
—ﬂ _J G - 0.300 - 7.6
b e L L 1 — 254 -
92CS-42647
NOTE:

COLOR BAND (POLARITY SYMBOL) INDICATES
CATHODE CONNECTION.
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Dimensional Outlines and Hardware

Dimensional Outlines

TO-18

Tt

el b

NOTES:

1. (Three leads) ¢by applies between |4 and 'S @b applies
between |5 and 0.5 in. (12.70 mm) from seating plane.

SEATING PLANE

Diameter is uncontrolled in Iy and beyond 0.5 in. (12.70 mm)

from seating plane.
2. Leads having maximum diameter 0.019 in. (0.483 mm)

measured in gauging plane 0.054 In. (1.37 mm) + 0.001 In.
(0.025 mm) - 0.000 in. (0.000 mm) below the seating plane

of the device shall be within 0.007 In. (0.178 mm) of their

true positions relative to a maximum-width tab.

3. Measured from maximum diameter of the actual device.
4. The device may be

d by direct

thods or by the

gauge and gauging procedure described on gauge drawing

GS-2.
5. Tab centerline.

TO-92

SEATING PLANE

NOTES:
1. Three leads.

=i

S—=]

2. Contour of the package beyond this zone Is uncontrolied.
3. (Three leads) @b, applies between L4 and La. b applies

between L, and 0.5 In. (12.70 mm) from seating plane.
Diameter is uncontrolled In L4 and beyond 0.5 In. (12.70 mm)

from seating plane.
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INCHES MILLIMETERS
pruaoL MIN. | MAX. MIN. wax, | \OTES
A 0170 | 0210 432 533
¢b | 0016 | 0.021 0.408 0533 1
¢b, | 0016 | 0.018 0.408 0.483 1
#D | 0209 | o0.230 5.31 5.84
¢Dy | 0178 | 0.185 452 495
e 0.100 T.P. 254 T.P. 2,4
ey 0.050 T.P. 127 TP, 2,4
F - 0.030 - 0.762
| |o0o036 | o0.048 0914 147 4
k | o028 | o048 0711 122 3
1| os00 - 12.70 - 1
Iy - 0.050 - 127 1
1, | 0250 - 835 - 1
a 4s° T.P. 5
92CS-42998
INCHES MILLIMETERS
prmmoL MIN. | MAX. MIN. wax, | "OTES
A [o0d70 | o210 458 533
¢b | 0016 | 0.021 0.407 0533 | 1,3
¢b, | 0016 | 0019 0407 0.482 3
@D |0.175 | 0205 4.96 520
E [o0125 | o0.165 3.94 419
e |0095 | 0.105 2.42 266
ey | 0045 | 0055 115 1.39
} | oi3s - 3.43 -
L | 0500 - 12.70 - 1,3
Ly - 0.050 - 127 3
L, |o02s0 - 6.35 - 3
Q |o115 - 2.93 - 2
s | 0080 | o0.105 2.42 266
92CS-42575




Dimensional Outlines and Hardware

Dimensional Outlines

TO-98
/—SEATlNG PLANE
INCHES MILLIMETERS
et NOTES
B s bvmsoL MIN. | MAX. MIN. MAX.
7~ r ¢D [ 0190 [ 0.205 4.83 5.20
%:| T vV #Dy | 0965 | 0.190 4.20 482
—— —] [ $D, ¢D
/ 1 1 @B 0.016 0.021 0.407 0.533 1
7
Z IR ‘o . 9B, | 0016 | 0019 0.407 0.482
ol F e $8y seATING L»——s—— E 0.110 0.140 2.80 3.55
v
E— e 0.095 0.105 242 2.66
NOTES: eq 0.045 0.055 1.15 1.39
1. (Three leads) ¢B, applies between L4 and L,. ¢B applies F 0.055 0.075 1.40 1.90
between L, and 0.5 In. (12.70 mm) trom seating plane. G 0.200 | 0.265 5.08 8.73
Diameter is uncontrolled In Ly and beyond 0.5 in. (12.70 mm) L 0.500 - 1270 - 1
from seating plane. Ly - 0.050 - 127 1
L, |o2s0 - 6.35 - 1
Devices in TO-98 package are supplied s 0.085 0.115 216 2.92
with and without seating flange 92CS-42576
TO-204AA
SEATING
PLAI INCH
. LANE SYMBOL CHES MILLIMETERS NOTE
MIN. MAX. MIN. MAX.
3 A 0.250 0.450 6.4 1.4
@b 0.038 0.043 0.966 1.092
¢D - 0.875 — 22.22
$b e 0.420 0.440 10.67 117
P eq 0.205 0.225 5.21 5.71
%‘ F — . - .
$D a 0.135 3.42
L 0.312 —_ 7.93 —_
l, P 0.151 0.161 3.84 4.08
q 1.187 BSC 30.15 BSC
h R — 0.525 — 13.33
F _.lJ R1 - 0.188 —_ 477
A L s 0.655 0.675 16.64 17.14

92CS-37249R1
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Dimensional Outlines and Hardware

Dimensional Outlines
TO-220AB

A
[3
¢ E Ay—> ’4—
& —» E4 — — ht—F
—
Q \7’\ Hr 5
AN / i
° i \/
G @ | e
—
I?‘I f ib1 €2
C
L
Lo e
so° A il |
[V RV
—| tg— € ¢
TOP VIEW o —> e
NOTES:
1. Position of lead to be measured 0.250-0.255 in.
(6.350-6.477 mm) from case.
TO-220AC
e . A
\ & Ay— f—
¢ —» By  fe— | ler
Ve u
o | YN f
S g
D
" \>/ Hy
- - as° —1
ol TR
i alett
C
L
Lo le— b
60°
3
— ¢
TOP VIEW e — e

NOTES:
1. Position of lead to be measured 0.250-0.255 in.
(6.350-6.477 mm) from case.
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INCHES MILLIMETERS
SYmBoL MIN. | MAX. [ MIN. | MAX
A 0140 | 0190 | 356 4.82
A, 0.080 | 0085 | 203 216
b 0.020 | 0045 0.51 114
by 0.045 | 0.070 114 177
c - 0.125 - 3.18
c 0.015 | 0025 0.38 063
D 0560 | 0625 | 1423 | 15.87
D, - 0.100 - 254
£ 0380 | 0420 | 966 | 10.66
e 0.0%0 | o110 | 229 2.79
eq 0190 | 0210 | 483 5.33
ey - 0.030 - 0.76
F 0.045 | 0.055 114 1.39
H 0230 | 0270 | 585 6.85
Hy 0355 | 0370 | 9.02 9.40
Hy - 0.160 - 4.06
4 0080 | 0115 | 204 292
L 0500 | 0562 | 1270 | 14.27
Ly - 0.250 - 6.35
Ly 0400 | 0410 | 1016 | 10.41
oP 0139 | o0.161 3531 | 4.089
Q 0100 | o120 | 254 3.04
92CS-34697R1
INCHES MILLIMETERS
SYMBOL MIN. | MAX. | MIN. | MAX.
A 0140 | 0190 | 356 482
Ay 0080 | 0085 | 203 216
b 0020 | 0045 | 051 114
by 0.045 | 0.070 114 177
c - 0.125 - 3.18
c 0.015 | 0025 | 038 0.63
D 0560 | 0625 | 1423 | 15.87
D4 - 0.100 - 254
E 0380 | 0420 | 966 | 10.66
e 0190 | 0210 | 483 533
ey - 0.030 - 0.76
F 0045 | 0055 | 1.14 139
H 0230 | 0270 | 585 6.85
Hy 0355 | 0370 | 9.02 9.40
Hy - 0.160 - 4.06
Hy - 0.600 - 15.24
4 0080 | 0115 | 204 292
L 0500 | 0562 | 1270 | 14.27
Ly - 0.250 - 6.35
Ly 0400 | 0410 | 1016 | 10.41
oP 0139 | 0.161 3531 | 4089
Q 0100 | 0120 | 254 3.04

92CS-34830R1




Dimensional Outlines and Hardware

TO-204AA

g_/ 2 SCREWS, 6-32

DF377A
MICA INSULATOR

HEAT SINK
(CHASSIS)

DF378F
2NYLON INSULATING
BUSHINGS

I.D. =0.156 in. (4.00 mm)
" SHOULDER DIA. = 0.250 in.

(6.40 mm) MAX.,
e, S
2 LOCK WASHERS (&}
2 HEX. NUTSEY
2SOLDER LUGS
2 HEX. NUTS 92CS-22558R2

NOTE: MAXIMUM TORQUE APPLIED TO MOUNTING
FLANGE 1S 12 in.-Ibs. (0.14 kgf m)

TO-220AC

Suggested Mounting Hardware
TO-220AB

g_" SCREW, 6-32
Q NR231A
XA

RECTANGULAR METAL
WASHER

DF103B

MICA INSULATOR

HOLE DIA. = 0.145-0.141 in.
(3.68-3.58 mm}

HEAT SINK
{CHASSIS)

DF378F

INSULATING SHOULDER WASHER
—— 1.D.=0.156 in. (4.00 mm)
SHOULDER DIA. =

0.250 in. 6.35 (mm) MAX

; o

METAL WASHER @

LOCK WASHER (5B

HEX NUT @

SOLDER LUG 2

HEX NUT
92CS-39586

NOTE MAXIMUM TORQUE APPLIED TO MOUNTING
FLANGE IS 8 1n.ib. (0.09 kgf m)

E’" SCREW, 632

NR231A
\/ RECTANGULAR METAL

WASHER

DF103B

MICA INSULATOR

HOLE DIA. = 0.145-0.141 in.

(3.68-3.58 mm)

A HEAT SINK
IS (CHASSIS)
DF378F
INSULATING SHOULDER WASHER

1.D. = 0.156 in. (4.00 mm)
@ SHOULDERDIA. =

METAL WASHER @ 0.250in. 6.35 (mm) MAX.

LOCK WASHER (58
wexnur &
SOLDERLUG =

HEXNUT 92CS-39587

NOTE. MAXIMUM TORQUE APPLIED TO MOUNTING
FLANGE 1S 8 :n.b. (0.09 kgf m}
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GE/RCA/Intersil Semiconductors

These three leading brands are now one leading-edge
company. Together, we have the resources—and the
commitment—to help you conquer new worlds.




