File No. 821

IREG70

Solid State
Division

Power Transistors

RCP700, RCP702,
RCP704, RCP706 Series

General-Purpose, Medium-Power

Silicon P-N-P Planar Transistors
For Large-Signal Applications

hge At VCE=4V' Ic =500 mA
Vceolsus)
(V) | 50—250 30-150 50 min. | 20 min.

100 RCP700D RCP702D - -
1824 80 RCP700C | RCP702C - -

60 RCP700B RCP702B RCP704B | RCP706B
40 RCP700A RCP702A - -

Features 30 - - RCP704 | RCP706

8 Maximum safe-area-of-operation
curves specified for dc operation

@ Planar construction for low
noise and low leakage

The RCP700—, RCP702—, RCP704—, and RCP706—series power tran-
sistors are double-diffused, epitaxial-planar silicon p-n-p transistors. They

are intended for a wide variety of large-signal, general-purpose applications

8 High gain at high current
® Fast switching time
® Thermal-cycling ratings

@ P-N-P complements of n-p-n
types in RCP701, RCP703,
RCP705, and RCP707 series

MAXIMUM RATINGS, Absolute-Maximum Values:

RCP700D

RCP702D
COLLECTOR-TO-BASE VOLTAGE ..... Veso -125
COLLECTOR-TO-EMITTER

SUSTAINING VOLTAGE:

Withbaseopen ........ccveuuenns Vceofsus)  —100
EMITTER-TO-BASE VOLTAGE ....... Vego -7
CONTINUOUS COLLECTOR CURRENT. I¢ -2
CONTINUOQUS BASE CURRENT ...... g -1
TRANSISTOR DISSIPATION: Pr

At case temperatures up to 25°c .. .. 10

At ambient temperatures up to 25°C .. 1.75

At case temperatures above 25°C ... .
At ambient temperatures above 25°C
TEMPERATURE RANGE:
Storage & Operating (Junction)
PIN TEMPERATURE (During Soldering)
At distances =>1/8 in. (3.17 mm) from

RCP700C
RCP702C

-105

10
1.75

RCP700B
RCP702B

-85

—60
=7
-2
-1

10
1.75

such as complementary vertical deflection, TV sound output, regulators,
and driver and output stages of audio amplifiers. They are the p-n-p com-
plements of the n-p-n devices in the RCP701, RCP703, RCP705, and
RCP707 series*. These devices are supplied in a molded plastic package.

* See bulletin File No. 820 for data for the RCP701—, RCP703—, RCP705—, and
RCP707—series devices.

RCP700A RCP704B  RCP704
RCP702A RCP706B  RCP706
—55 -85 —45
—40 -60 -30
-7 -55 -55
-2 -2 -2
-1 -1 -1
10 10 10
1.75 1.75 1.75

—65 to +150

Derate linearly 0.08 wi/°c
Derate linearly 0.014 W/°C

sedting plane for 10smax .........

230

»p <<

ss=

874
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RCP700, RCP702, RCP704, RCP706 Series File No. 821

ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 25°C

TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL VOLTAGE CURRENT UNITS
Vdc mA dc RCP700D RCP700C
Vee | Vce | VBg| Ic Ig | Min. | Max.|Min.| Max.
Collector Cutoff Current:
With emitter open IcBO —105 - -05( — — uA
-85 - - | -|-05
With base open IcEO :ég : _1_00 : __:00 MA
With base-emitter | —-125( 156 - —100} — - A
junction reverse-biased CEV —105| 15 — - — | =100 s
Emitter Cutoff Current lego 7 0 - —100| — | —100 uA
DC Forward-Current h -4 —5002 50 250 | 50 | 250
Transfer Ratio FE -4 —10002 10 -l -
Collector-to-Emitter
Sustaining Vo\ltage:
With base opent Vceo(sus) —-1002 | o [-100| - [-80f — v
Base-to-Emitter Saturation
Voltage Vpglsat) —5002 | —50| — | —12| - |-1.2 v
Base-to-Emitter Voltage Vgg -4 —5002 - -1 -] -1 \
Collector-to-Emitter a
Saturation Voltage Vcglsat) —500 -50| — -0.8| — [-0.8 Y
Magnitude of Common-
Emitter, Small-Signal,
Short-Circuit, Forward- | |g] -4 ~50 5 -5 -
Current Transfer Ratio:
f=10 MHz
Gain-Bandwidth Product fr -4 -50 50 - |50 — MHz
Second-Breakdown
Collector Current:
With base forward-
biased and t = 50 ms 's/b —50 i B i mA
Output Capacitance :
f=1 MHz Cobo -10 20 40 20| 40 pF
Saturated Switching Time
(VCC =30V,
Ig1=1g2)
Turn-on (tg+1t,) tON —500 ~50 — 100 | — [ 100
Turn-off (t +t5) tOFF —500 | —50| — | 1000| — |1000 ne
Thermal Resistance:
Junction-to-case Rgyc - 125 — |125 °c/w
Junction-to-ambient Rgya _ 714 - | 714

A Pulsed, pulse duration = 300 us, duty factor < 2%.

b caurion: Sustaining voltage, Vg gfsus), MUST NOT be measured on a curve tracer.
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File No. 821 RCP700, RCP702, RCP704, RCP706 Series

ELECTRICAL CHARACTERISTICS, At Case Temperature ( Tc) = 25°C

TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL VOLTAGE CURRENT UNITS
. Vdc mA dc RCP700B RCP700A
Ve Ve Vge| Ic Ig | Min. Max. [Min.| Max.
Collector Cutoff Current:
With emitter open Iceo -70 - —-05|( - | - uA
—50 - - | -|-05
: —45 0 - —-100]| — -
With base open IcEO _30 0 _ _ —~ | -100 MA
With base-emitter | —85 15 - -100| — - A
junction reverse-biased CEV —55 1.5 - - — | =100 H
Emitter Cutoff Current lego 7 0 - -100| — | —100 HA
DC Forward-Current h -4 —5002 50 250 | 50 | 250
Transfer Ratio FE -4 —10002 10 - 10| -
Collector-to-Emitter
Sustaining Voltage:
With base openb Vceolsus) —-1002 | 0 |-60 | - |-40[ — v
Base-to-Emitter Saturation
Voltage Vgeflsat) 5007 | —50| — | —1.2| — |-1.2 v
Base-to-Emitter Voltage VBE -4 -5002 - =11 -] -1 \"
Collector-to-Emitter a
Saturation Voltage Vcg(sat) —500 -50| — -08| - (08 v
Magnitude of Common-
Emitter, Small-Signal,
Short-Circuit, Forward- | | hte | -4 —50 5 - 15| -
Current Transfer Ratio:
f=10 MHz
Gain-Bandwidth Product fr —4 -50 50 - {50 - MHz
Second-Breakdown
Collector Current:
With base forward- | —50 —150 - |- - A
biased and t =50 ms S/b -35 - - Joms| - m
Output Capacitance :
f=1 MHz Cobo -10 20 | 40 | 20| 40 pF
Saturated Switching Time
(Veg=30V, -
Ig1=1g2):
Turn-on (tq+t;) ton —500 -50| — 100 | — | 100
Turn-off (tg + t7) tOFF —500 | -50[ — | 1000[ - {1000 | "
Thermal Resistance:
Junction-t R - 125| — | 125
unction-to-case 0JC 2 cw
Junction-to-ambient Rgya — 714 - |74

@ pulsed, pulse duration = 300 us, duty factor < 2%.

bcaurion: Sustaining voltage, Voglsus), MUST NOT be measured on a curve tracer.
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RCP700, RCP702, RCP704, RCP706 Series File No. 821

ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 25°C

TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL VOLTAGE CURRENT UNITS
Vdc mA dc RCP702D RCP702C
Ve VcE VBEg| Ic Ig | Min. Max. [Min.| Max.
Collector Cutoff Current:
With emitter open lcBO -105 - -0.5| — - uA
—85 - - | -1-05
With base open IcEO :;2 g - —100 1| A
With base-emitter | —-125] 15 — =100 - | - ‘A
junction reverse-biased CEV —-105| 15 - - — | =100 L
Emitter Cutoff Current leBO 7 0 - —100{ — | —100 HA
DC Forward-Current h -4 —5002 30 150| 30 | 150
Transfer Ratio FE -4 -10002 10 —J10]| -
Collector-to-Emitter
Sustaining Voltage:
With base openP Veeolsus) —100? 0 —100 — |-80f - Y
Base-to-Emitter Saturation
Voltage VgElsat) -5002 | 50| — | -12| - |-1.2 v
Base-to-Emitter Voltage Vge -4 —-500° - -|-1 - \Y
Collector-to-Emitter a
Saturation Voltage Veelsat) —500 -80) - —08) - |-08 v
Magnitude of Common-
Emitter, Small-Signal,
Short-Circuit, Forward- | | hee| -4 -50 5 - |5 -
Current Transfer Ratio:
f=10 MHz
Gain-Bandwidth Product fr -4 -50 50 - |50 | — MHz
Second-Breakdown
Collector Current:
With base forward-
biased and t = 50 ms s/ 50 -180) - 180 - mA
Output Capacitance :
<1 MHz Cobo -10 20 40 20| 40 pF
Saturated Switching Time
(Vcc =30V, -
Ig1=Ig2):
Turn-on (tg+t,) tON —-500 -50| — 100 | — | 100
Turn-off (tg +t¢) tOFF —-500 -50| — 1000| — | 1000 ns
Thermal Resistance:
Junction-to-case Rguc — 125| — | 125 cw
Junction-to-ambient Rgia _ 714 — |714

@ Pulsed, pulse duration = 300 us, duty factor < 2%.

bcaurion: Sustaining voltage, Vcgqlsus), MUST NOT be measured on a curve tracer.
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File No. 821

ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 25°C

RCP700, RCP702, RCP704, RCP706 Series

TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL VOLTAGE CURRENT UNITS
Vdc mA dc RCP702B RCP702A
Ve Vee Vgg| Ic Ig | Min. Max. [Min.| Max.
Collector Cutoff Current:
With emitter open IcBO -70 - -05| - | - HA
—50 - - |-1]-08
. —45 0 - -100| — | -
With base open Iceo _30 0 _ ~ | - {-100 MA
With base-emitter | —85 15 - —-100| - | - A
junction reverse-biased CEV —55 15 - - - | —-100 L
Emitter Cutoff Current leBo 7 0 - —100| — | —100 uA
DC Forward-Current h —4 —5002 30 150 30| 150
Transfer Ratio FE -4 —10002 10 - 10| -
Collector-to-Emitter
Sustaining Voltage:
With base openP VceQ(sus) —1002 0 —60 — |40 — v
Base-to-Emitter Saturation
Voltage : Vpglsat) -500% | —50| — | —12[ - |12 v
Base-to-Emitter Voltage | Vgg -4 —5002 - 11| - | -1 \Y
Collector-to-Emitter a
Saturation Voltage VcElsat) —500 -50| - -08} — |-0.8 \
Magnitude of Common-
Emitter, Small-Signal,
Short-Circuit, Forward- | | hte| -4 -50 5 - 15| -
Current Transfer Ratio:
f=10 MHz
Gain-Bandwidth Product fr —4 -50 50 - |50 | - MHz
Second-Breakdown
Collector Current:
With base forward- | -50 - |-150 - |- - mA
biased and t =50 ms S/b -35 - - - |-285] —
Output Capacitance :
£=1MHz Cobo -10 20 40 20| 40 pF
Saturated Switching Time
(Vec=30V,
Ig1=1g2):
Turn-on (tg+t,) toN —-500 —-50] — 100 | — | 100
Turn-off (tg+tg) tOFF —s00° | -50 — | 1000[ — {1000 ns
Thermal Resistance:
ion-to- - 5| — |125
Junction-to-case Rgyc 125 1 °cw
Junction-to-ambient RgJa _ 714 - |714

@ Puised, pulse duration = 300 us, duty factor < 2%.

b CAUTION: Sustaining voltage, VCEo(sus), MUST NOT be measured on a curve tracer.
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RCP700, RCP702, RCP704, RCP706 Series File No. 821
ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 25°C
TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL VOLTAGE CURRENT UNITS
Vdc mA dc RCP704B RCP704
Ve Vce Vge| lc Ig | Min. Max. |Min.| Max.
Collector Cutoff Current:
With emitter open lcBO —-70 - -5 - - uA
—40 - - |-1-5
" —45 - -1000{ — -
With base open Iceo _22 _ _ — | —1000 MA
With base-emitter | -85 1.5 - -100f — - A
junction reverse-biased CEV —45 15 - - — | —100 u
Emitter Cutoff Current IeBO 55| 0 - ~100| — | —100 uA
DC Forward-Current
Transfer Ratio hFE —4 ~500° 50 i I
Collector-to-Emitter
Sustaining Voltage:
With base openP Vceolsus) -1002 | 0o |-60 | - |-30] - v
Base-to-Emitter Saturation
Voltage VgElsat) 5002 | 50| — | -1.6{ — | -1.6 v
Base-to-Emitter Voltage Vg -4 -5002 - -15| — | -15 v
Collector-to-Emitter a ‘
Saturation Voltage Vcelsat) —500 -60| — -1.2{ — [-1.2 \Y
Magnitude of Common-
Emitter, Small-Signal,
Short-Circuit, Forward- | | heg| -4 ~50 5 -|s] -
Current Transfer Ratio:
f=10 MHz
Gain-Bandwidth Product fr -4 -50 50 - |50} — MHz
Second-Breakdown
Collector Current:
With base forward- -50 —100 - |- -
biasedandt=50ms | 'S/b -20 ~ | - lsoo — mA
Output Capacitance :
f=1 MHz Cobo -10 20 40 20{ 40 pF
“Saturated Switching Time
(Veg=30V,
Ig1=Ig2):
Turn-on (tq+t,) ton -500 -50{ — | 100 | - | 100
Turn-off (tg+1;) tOFF 500 | 50| — | 1000] — [1000 |
Thermal Resistance:
Junction-ts R - 125| — 1125
unction-to-case 0JC e
Junction-to-ambient Rgya - 7141 - 714

@ Ppulsed, pulse duration = 300 us, duty factor < 2%.

b CAUTION: Sustaining voltage, VCEO(sus), MUST NOT be méasured on a curve tracer.
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File No. 821 RCP700, RCP702, RCP704, RCP706 Series

ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 25°C

TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL VOLTAGE CURRENT UNITS
Vdc mA dc RCP706B RCP706
veg | Vee | Veel fe Ig | Min. | Max.[Min.| Max.
Collector Cutoff Current:
With emitter open lcBo —70 - -5 - - A
—40 - - 1-1-5
" —45 0 - —1000| — -
With base open IceEO 22 0 _ _ — | 1000 HA
With base-emitter | —85 1.5 - —-100| — - A
junction reverse-biased CEV —45 1.5 - - | - |-100 H
Emitter Cutoff Current IEBO 5.5 0 - —100| — | =100 uA
DC Forward-Current
Transfer Ratio nFE —4 —500? 2 K
Collector-to-Emitter
Sustaining Voltage: .
With base openP Vceolsus) -1002 | 0 |[-60 - [-30] - v
Base-to-Emitter Saturation
Voltage Vgglsat) 5002 | 50| — | -1.6/ — | -1.6 \
Base-to-Emitter Voltage VBE -4 —-5002 - -16{ — | 15 \
Collector-to-Emitter a
Saturation Voltage Veglsat) 500 -50) - L Bl v
Magnitude of Common-
Emitter, Small-Signal,
Short-Circuit, Forward- | | hye| -4 -50 5 -5 -
Current Transfer Ratio:
f=10 MHz
Gain-Bandwidth Product fr -4 —50 50 - |60} — MHz
Second-Breakdown
Collector Current: -
With base forward- -50 —-100 - 1- -
biasedandt=50ms | 'S/ -20 _ | = lsod — mA
Output Capacitance:
£= 1 MHz Cobo -10 20 40 20| 40 pF
Saturated Switching Time
(Vcc =30V,
Ig1=Ig2):
Turn-on {tq+1t,) ton —500 50| — 100 | — | 100
Turn-off (t; +t;) tOFF 500 | -s0| — | 1000 - [1000 | ™
Thermal Resistance:
Ji ion-to- - 125 — | 125
unction-to-case Rgyc °c/w
Junction-to-ambient RgJa - 714 - | 714

@ Pulsed, pulse duration = 300 us, duty factor < 2%.
b CAUTION: Sustaining voltage, VCEO(sus), MUST NOT be measured on a curve tracer.
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RCP700, RCP702, RCP704, RCP706 Series File No. 821
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CASE TEMPERATURE (Tg) = 25°C :
(CURVES MUST BE DERATED LINEARLY(;
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Fig. 1 — Maximum operating areas for RCP700A — RCP700D and RCP702A — RCP702D.

5
&>
Y
(]

Pr MAX.=10 W \

10+— Ty MAX.=150°C
Il

@
o

S

o
S

ECIF IED VOLTAGE
T
!
T

= 25°C OR PERCENTAGE OF RATED

~
]
o
1
4
s
11y
:
T
:
T
;
i
FOWER DISSIPATION (P11 — W
-
75{;’
NG
S
G
o]

\ "’44/8
£
S
.
50°C s

CURRENT AT SP
<}

PERCENTAGE OF MAXIMUM DISSIPATION AT

o i . Ty \ 75°C &
03 a5l T - 8 85°C
N - T s 100°CI \_| \ \'\
H SES 05 A ITNTN |
° 25 50 75 100 125 175 200 22 104 88 106
— o
CASE TEMPERATURE (Tg)— °C NUMBER OF THERMAL CYCLES
92Cs-24188 92cs-24189
Fig. 2 — Dissipation derating curve for all types. Fig. 3 — Thermal-cycling rating chart for all types.
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File No. 821 RCP700, RCP702, RCP704, RCP706 Series

CASE TEMPERATURE (Tg) = 25°C 2
(CURVES MUST BE DERATED LINEARLY
 INCREASE IN TEMPERATUR
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Fig. 4 — Maximum operating areas for RCP704, RCP7048, RCP706, and RCP7068.
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RCP700, RCP702, RCP704, RCP706 Series File No. 821
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Fig. 7 — Typical input characteristics for all types. Fig. 8 — Typical output characteristics for all types.
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Fig. 9 — Typical transfer characteristics for all types.
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