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o o 35-A Silicon Controlled Rectifiers
Cathode Cathode
\ \ Press-Fit, Stud, and Isolated-Stud Packages
Cathode U C;me 9"“3
Gate [ For Low-Voltage Operation—2N3870, 2N 3896, S6420A
U'{ For 120-V Line Operation—2N3871, 2N3897, S64208
abe For 240-V Line Operation—2N3872, 2N3898, $6420D
: For High-Voltage Operation—2N3873, 2N 3899, S6420M
| S6400N S6401N S6420N
Anode '
Anode Anode Features:
2N3870 2N3896 S6420A s High di/dt and dv/dt capabilities ® Center gate construction . . . provides
2N3871 2N3897 S64208 . . . .
2N3872 2N 3898 S6420D = |Low on-state voltage at high current levels rapid uniform gate-current spreading for
52333,3 5243?33 32338,'1," ®  Low thermal resistance faster turn-on with substantially reduced
Press-fit Stud Isolated-stud ®  Shorted-emitter gate-cathode construction heating effects
... contains an internally diffused
resistor between gate and cathode
These - types are all-diffused, silicon controlled rectifiers ing, power control, and voltage regulator applications and
(reverse-blocking triode thyristors) designed for power switch- for heating, lighting, and motor speed-control circuits.
. . 2N3870 2N3871 2N3872 2N3873 S6400N
MAXIMUM RAT'NGS, Absolute-Maximum Values: 2N3896 2N3897 2N3898 2N3899 S6410N
*NON-REPETITIVE PEAK REVERSE VOLTAGEA $6420A S64208 S6420D S6420M SE420N
Gate OPeN . ...\t VRsoM 150 330 660 700 900 V
NON-REPETITIVE PEAK OFF-STATE VOLTAGEa
Gate OpPen . ............. . L Vpsom 150 330 660 700 900 VvV
*REPETITIVE PEAK REVERSE VOLTAGEA
Gate OPeN .. ..o oi it VRROM 100 200 400 600 800 V
*REPETITIVE PEAK OFF-STATE VOLTAGEA
Gate OPeN .. ..o VOROM 100 200 400 600 800 V
ONSTATE CURRENT:
T = 65°C+. conduction angle = 180
RMS ... .. IT(RMS) 35 A
* Average ... .. e e 'T(av) 22 A
For other conditions ... ........... .. ... ... .......... ———————————— See Figs. 3 &5
PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT: ITSM
For one full cycle of applied principal voltage
* 60 Hz (sinusoidal) . .......... ... ... ... .. ..., 350 A
60 Hz (sinusoidal) .......... ... ... . i 300 A
For more than one full cycle of applied principal voltage See Fig. 5
RATE OF CHANGE OF ON-STATE CURRENT
Vp = Vprom: !GT =200 mA, t, =0.5 us (See Fig. 13) .. ... di/dt 200 Alus
FUSING CURRENT (for SCR protection):
T)=-401t0100°C,t=11083ms ................... .. 12¢ 300 A%
GATE POWER DISSIPATION *
Peak Forward (for 10 us max.,See Fig. 8) ................. PGM 40 w
Peak REVEISe .. .. ... PRGM _  SeeFig.9
Average (averaging time =10 ms max.) ................... PG(AV) 0.5 w
*TEMPERATURE RANGE":
STOrage . . .. - 40 t0 126 ——— °C
Operating (Case) . ................. i .. - 401t 100 ——— °C
TERMINAL TEMPERATURE (During soldering): Ty
For 10 s max. (terminalsand case) ....................... 225 —————  °C

* In accordance with JEDEC registration data filed for the JEDEC (2N-series) types.

4 These values do not apply if there is a positive gate signal. Gate must be open or negatively biased.

® Tc = 600 for isolated-stud package types.

® Any product of gate current and gate voltage which results in a gate power less than the maximum is permitted.
s Temperature measurement point is shown on the DIMENSIONAL OUTLINE.



2N3870-2N3873, S6400N; 2N3896-2N 3899, S6410N; S6420A, B, D, M, N

ELECTRICAL CHARACTERISTICS
At Maximum Ratings Unless Otherwise Specified and at Indicated Case Temperature (T¢)

LIMITS
FOR ALL TYPE
CHARACTERISTIC SYMBOL 0 . S. . UNITS
Unless Otherwise Specified
MIN. TYP. MAX.
Peak Off-State Current:
(Gate open, Tc= 100°C)
Forward Current “DOM) at VD = VDROM IDOM
Reverse Current (Igom) at VR = VRROM or
2N3870, 2N3896, S6420A . . . . . . .. .. .. - 0.2 2*
2N3871, 2N3897,S64208 . . . .. ... .. .. IROM - 0.25 2.6 mA
2N3872, 2N3898,S6420D . . . ... . ... .. — 0.3 3*
2N2873, 2N3899, S6420M,
S6400N, S6410N, S6420N . . . . ... ... .. - 0.35 4*
Instantaneous On-State Voltage:
iT =69 A (peak), Tc =25°C . ......... VT - - 1.85" %
iT =100 A (peak), Tc =25°C .. ........ - 1.7 2.1
DC Gate Trigger Voltage:
Vp =12V (dc), R =30 Q, T¢ =-40°C VGT — 15 3" Y%
Vp =12V (dc), R =300, T = 25°C - 1.1 2
For other case temperatures . . .. ......... See Fig. 11
DC Gate Trigger Current:
Vp =12V (de), R =30 Q, T¢ = -40°C - 46 80"
VD=12V(dc),RL=3OQ,TC=25°C IGT 1 25 40 mA
For other case temperatures . . ... ........ See Fig. 10
Instantaneous Holding Current:
Gate open,
Te=26°C ... iHO 0.5 30 70 mA
For other case temperatures . . ... ........ See Fig. 7
Gate Controlled Turn-On Time:
(Delay Time + Rise Time)
For VD = VDROM' IGT =200 mA, ty = 0.1 us, tgt MS
IT =30 A (peak), Tc = 25°C (See Fig. 12 & 14.) - 1.25 2
Circuit Commutated Turn-Off Time:
VD = VDROM' iT =18 A, pulse duration
= 50 us, dv/dt = 20 V/us, -di/dt tq us
=-30 A/ps, |gT = 200 mA, T = 80°C
(See Fig. 15.) . .. ... ... .. .. ... - 20 40
Critical Rate of Rise of Off-State Voltage:
Vp= VpROM. exponential voltage rise, dv/dt V/us
Gate open, Tc = 100°C (See Fig. 16.) 10 100 -
Thermal Resistance, Junction-to-Case:
Steady-State
Press-fit & stud types . . . ... ... ...... Rguc — - 0.9* °c/wW
Isolated-stud types . . . . .. ... ... ... - - 1

*In accordance with JEDEC registration data filed for the JEDEC (2N-series) types.
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Fig.1—Principal voltage-current characteristic.
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SURGE CURRENT DURATION — FULL CYCLES

A

AVERAGE OR RMS ON-STATE CURRENT [IT(av) OR IT(RmMs)]

Fig.4 —Peak surge on-state current vs. surge
current duration.

vs. on-state current for press-fit and

Fig.3—Maximum allowable case temperature
stud types.
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2N3870-2N3873,56400N;2N3896-2N 3899, 564 10N;S6420A, B, D, M, N

DIMENSIONAL OUTLINE FOR TYPES
2N3870, 2N3871, 2N3872, 2N3873, S6400N
PRESS-FIT

REFERENCE
POINT FOR CASE

TEMPERATURE
MEASUREMENT ; TEF'!‘MI';AL
0.

! TERMINAL ¢T
No. |

INSULATING
MATERIAL -7

DIMENSIONAL OUTLINE FOR TYPES
2N3896, 2N3897, 2N3898, 2N3899, S6410N
STUD

INSULATING
MATERIAL

TERMINAL
No.

[—F —t—— N —

TERMINAL

ol =| I £

X __REFERENCE
T, - POINT FOR CASE
M TEMPERATURE
MEASUREMENT
0, A
M~
£ :

"SEATING PLANE

INCHES MILLIMETERS
SYMBOL NOTES

MIN. MAX. MIN. MAX.
A - 0.380 - 9.65
¢D 0.501 0510 12.73 12.95

D, - 0.505 - 1283 2
¢D5 0.465 0.475 11.81 12.07
J - 0.750 - 19.05

M - 0.155 - 3.94 1
oT 0.058 0.068 1.47 1.73
0T, 0.080 0.090 2.03 2.29

NOTES:

1. Countour and angular orientation of these terminals is optional.
2. Outer diameter of knuried surface.

DIMENS!ONAL OUTLINE FOR TYPES
S6420A,B,D, M, N

ISOLATED-STUD
A — s N
TERMINAL INSULATING TERMINAL
No. | ILATERIAL No. 3

F -
o1 N

INCHES MILLIMETERS
SYMBOL NOTES
MIN. | max. | mIN. | wmAX.

A 0.33 | 0505 | 84 128

®D, - 0544 | - 13.81
E 0544 | 0562 | 1382 | 1428
F 0.113 | 0200 | 287 5.08 3
J - 0950 | - 24.13
M - 0.155 - 394 1
N 0422 | 0453 | 1072 | 11.50

6T 0058 | 0.068 147 173

*T, 0080 | 0090 | 2.03 2.29

PW 1/4-28 UNF-2A | 1/4-28 UNF-2A 2

NOTES:

1. Contour and angular orientation of these terminals is optional.

2. #W is pitch diameter of coated threads, Ref: ASA B, 1-1960.
Recommended torque: 50 inch-pounds.

3. A chamfer or undercut on one or both ends of hexagonal portion
is optional.

é _i INCHES MILLIMETERS
{ a) I 1 l ow SYMBOL NOTES

= ; MIN. MAX. MIN. | MAX.
=1 g ST I I PP R [
ot TEMPERATURE D 0.604 0.614 15.34 15.59
HEASUREMENT ®D1 0501 | 0.505 1272 | 1282
) N E 0.551 0.557 13.99 14.14

TEZhOMr;AL \senmc PLANE F 0.175 0.185 4.44 4.69 3
) J - 1.055 - 26.79

M - 0.155 - 3.94 1

NOTES: A M4 0.200 | 0.210 508 | 5.33 1
1. Contour and angular orientation of these terminals is optional. N 0.422 0.452 10.72 11.48
2. @W is pitch diameter of coated threads, Ref: ASA By, 1-1960. oT 0.058 0.068 1.47 1.73
Recommended torque: 50 inch-pounds. ' ®T4 0.080 0.090 203 2.29
3. A chamfer or undercut on one or both ends of hexagonal portion #T 0.138 0.148 3.50 375

is aptional. oW 1/4-28 UNF-2A | 1/4-28 UNF-2A 2

TERMINAL CONNECTIONS FOR ALL TYPES
No. 1 — Gate
No. 2 — Cathode
Case, No. 3 — Anode




