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SwikchMax Power Transistors

2N6676, 2N6677, 2N6678, RUH6676, RJIHE6677, RJHE678

15-A SwitchMax Power Transistors

High-Voltage N-P-N Types for Off-Line Power Supplies and
Other High-Voitage Switching Applications

Features: Appiications:

m Fast switching speed w Off-line power supplies

a High voltage ratings: s High-voltage inverters
Veex = 350 V to 450 V w» Switching regulators

a Low Vce(sat) atic=15A

The RCA 2N6676, 2N6677 and 2N6678, RUHE676, RUHE677,

and RJH6678 SwitchMax series of silicon n-p-n power COLLECTOR O
FLANGE

transistors feature high-voltage capability, fast switching
speeds, and low saturation voltages, together with high
safe-operating-area (SOA) ratings. They are specially
designed for off-line power supplies, converter circuits, and
pulse-width-modulated regulators. These high-voltage,
high-speed transistors are tested for parameters that are
essential to the design of high-power switching circuits.
Switching times, including inductive turn-off time, and
saturation voltages are specified at 100°C to provide
information necessary for worst-case design.

The 2N6676, 2N6677, and 2N6678 transistors are supplied
insteel JEDEC TO-204AA hermetic packages. The RJIHE676,
RJHB677, and RJHE678 transistors are supplied in JEDEC
TO-218AC plastic packages.

MAXIMUM RATINGS, Absolute-Maximum Values:

RJHE6768 RJHEE77  RJHEE78

* Veev

VEe= 1.5V tiiiiiiriernineniracasscannss 450 550 650
* Veex (Clamped)

Vee=-15V iiiiiirenrecanerronsnonceanes 350 400 450
300 350 400

File Number 1165
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* in accordance with JEDEC registration data (2N6676, 2N6677, 2N6678 only).
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Transistors

2N6676, 2N6677, 2N6678, RJH6676, RJHE6677, RUH6678
ELECTRICAL CHARACTERISTICS ’

TEST CONDITIONS LIMITS
VOLTAGE | CURRENT 6 7
CHARACTERISTIC v de Ade | AlHeats | RaHee?? AlHeers | UNITS
Vor | Vee | lc | lo_|Min.[Max.|Min.[Max.|Min. [Max.
Te=25°C
450 | -1.5 —l01fj—- 1 —}|—=|—-
* | teev 550 | -1.5 -_ | -] =101 = | -
650 | -1.5 =l =fox] ™
* | leso -8 0 —_ 2 —_ 2 — 2
* [ Veeo(sus)b 0.28 0 |300| — |350| — |400 \
* | hee 3 158 8 |—| 8 | —]8|—
* | Vee(sat) 158 3 — 15| — |16 — |15
. i6e 3 - |1 - 1 — 11
Vee(sat) 150 | 3 | —|is|— |15 —]15]
Veexb
{Clamped Esp) -6 15 3 350 — |400| — | 450 | —
L.=50 [JH, Rgs=2 0}
e 30 5.9 1 — | 1 — |1 — s
100 0.256 1 — 1 — |1 —
* [y =5 MHz 10 1 3 {10 [ 3 10| 8 |10
fr 10 1 15 [ 50 | 16 | 50 | 15 | 60 MHz
* | Cobo =0.1 MH2Z 10¢ 150 | 500 | 150 | 500 | 150 | 500 pF
* | td ~6 15 3 —J01} — |01} — {01
«ftd -6 | 15 3 | —Jo6[— (06| — 106
‘1t 6 | 15 | 3 | — |25 — (25| — |25
*ltd -6 15 3¢ | — |[05] — |05 — (05 us
* tc'
Vcc=200 V,
L=50 uH, -6 15 3¢ — (05| — (05| — |05
Rc <1350
Tc=100°C
450 | -1.5 - 1 —|-=-1—=1-
* | leev 550 | -1.5 o Rl el L B e mA
650 | -1.5 —_— - === 1
* | Vee(sat) 158 3 — 2 | — 2 | — 2 \
+[td ~6 15 3 — 1 et 1 - 1
* [t 6 | 15 J 3 | — |4 |—14]—14
*{td 6 | 15 | 3 | — |1 [—]1[—11
< itd us
Vee=200 V,
L=50 uH, -6 15 3e — |o8| — |08| — |08
Rc=<1350Q
* [RE;c  2N6676, 2N6677, 2N6678 10 5 — | 1 - 1 — | 1 °C/W
Ré.c RJHE676, RJHB677, RIHE678 10 5 — Jo71| — j0.71] — |0.71] °C/W ]
Apylsed: pulse duration=300 us, duty factor < 2%.
BCAUTION: The sustaining voitage Vceo(sus) and Vcex MUST NOT be measured on a cyrve tracer.
*In accordance with JEDEC registration data (2N6676, 2N6677, 2N6678 only).
CVce value.
=200 V, $=20 ps.
®lg1=-lg2.
fCollector clamped to Vcex.
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SwitchMax Power Transistors

2N6676, 2N6677, 2N6678, RJH6676, RUH6677, RJH6678
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Fig. 1 - Maximum operating areas for all typss (Tc = 25°C).
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Fig. 2 - Dissipation and lsp derating curves for 2N6676, 2N6677,
and 2N6678.
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Flg. 4 - Typlcal thermal-response characterlstic for all types.
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NOTE! CURRENT DERATING AT CONSTANT VOLTAGE
APPLIES ONLY TO THE OA LUMITED PORTION
OF MAXINMUM-OPERATING-AREA CURVES DO

NOT OERATE THE SPECIFIED VALUE FOR I¢ MAX.
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Fig. 3 - Dissipationand lsp derating curves for RJH6676, RUIHEE77,

and RJH6678.
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Fig. 5 - Typloal dc beta characterlstics for all types.
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EWRCAMEX Power Transistors

2N6676, 2N6677, 2N6678, RUH6676, RJH6677, RJH6678
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Fig. 6 - Typlcal collector-to-emitter saturation voltage
characteristics for all types.

[CASE TEMPERATURE (Tc)s25°C
COLLECTOR - T0+ EMITTER VOLTAGE {VcE) * 1OV
» SMALL ~SIGNAL FREQUENCY *5 Miz

o

>

RATIO (hy)
>

SMALL ~SIGNAL FORWARD - CURRENT TRANSFER

08 12 L6 2
COLLECTOR CURRENT {Ic) —A 9208-30377

Fig. 8 - Typical smali-signal forward current transfer ratio
characteristic for all types (f = 5§ MHz).
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Fig. 10 - Typical saturated-switching-time characteristics at T, =
25° C as a function of collector current for all types.
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* Fig. 7 - Typlcal base-to-emitter saturation voltage characteristics

for all types.
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Fig. 9 - Typical output characteristics for all types.
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Fig. 11 - Typical saturated-switching-time characteristics at Ty =

100° C as a function of collector current for all types.
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ShwiehMax Power Transistors

2N6676, 2N6677, 2N6678, RJH6676, RJH6677, RJH6678
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Typlical saturated-switching-time characteristics at T, =
100° C as a function of collector current for all types.
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Typical common-base Input (Ciwe) or output (Cowo)
capacitance characteristics for all types.
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Fig. 13 - Typlcal saturated-switching-time characteristics as a
function of junction temperature for all types.
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Flg. 16 - Maximum operating conditions for switching between
saturation and cutoff for all types.
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Fig. 16 - Circuit for measurement switching times.

Ql, Q2 = 2N6354

Q3 = 2N3762
Q4,Q5,
Q6,Q7 = CA3725 QUAD
TRANSISTOR
ARRAY.

¥ THIS CONNECTION

SHOULD BE MADE AS

CLOSE AS POSSIBLE TO
COLLECTOR OF
TRANSISTOR UNDER TEST

* % KELVIN SENSING

NECTION

NOTE: BATTERY SYMBOLS Vcc , Va1 Va2,
Va(CLAMP) INDICATE RIGOROUSLY FILTERED
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS
TO ACCOMODATE THE FAST tr AND tg TIMES
AND HIGH CURRENTS PRESENT IN THE CIRCUIT.

NOTE: SW| CLOSED FOR 1¢, tg s tf. SWI OPEN FOR t¢.
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ruwct Transistors

2N6676, 2N6677, 2N6678, RJH6676, RJH6677, RJH6678
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Fig. 17 - Oscilloscope display for normalized measurement of  Fig. 18 - Phase relationship between input and output currents
lamped inductive switching time (tc). showing reference points for specification of switching
times.
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