


SCR OPERATION ADVANTAGES AND RELIABILITY

Fairchild has produced Silicon Controlled Rectifiers since 1964. Because all
Fairchild Thyristors are made by the PLANAR* process, they offer the user
the following advantages in operating characteristics and reliability.

Operation Advantages

Consistently higher maximum operating junction temperatures (T; MAX =
150°C) allow operation of Fairchild thyristors over a wider range of ambient
temperature excursion without sacrificing blocking voltage, forward current,
or gate triggering abilities.

Lower blocking (leakage) currents allow lower gate trigger currents in the
thyristor and reduce the power loss during the non-conducting or blocking
state.

Increased gate sensitivity allows control of higher load currents with lower
gate trigger currents. This results in higher power gain and increased design
flexibility for the triggering circuit.

Reliability ’
Reliability of a semiconductor depends on the susceptibility of a given
junction to ambient influences within the encapsulation. The passivation
techniques of the PLANAR process prohibit external influences from con-
taminating and degrading the ijunction surface, thus insuring longtime
reliability.

The long term stability of the PLANAR passivated junctions allows more
exacting circuit design and reduces circuit drift with time.

PLANAR SILICON CONTROLLED RECTIFIER SELECTION GUIDE

D.C. Max. Gate Rated

Forward Trigger Frwd. & Rev. FSC

Current Current Current Blocking Type
Category Package @ Tyax @ 25°C Voltage Number

Amp@ °C mA Volts

0.5 T0-46 0.40 @ 85° 0.20 50 2N4096
Amp Case 100 2N4097
200 2N4098

0.25 @ 75° 0.05 15 2N892

Case 30 2N894

60 2N896

100 2N898

200 2N900

0.26 @ 125° 0.02 30 2N948

Case 60 2N949

100 2N950

200 2N951

T0-18 0.35 @ 100° 0.20 15 2N876

Case 30 2N877

60 2N878

100 2N879

150 2N880

200 2N881

300 2N882

0.02 15 2N884

30 2N885

60 2N886

100 2N887

150 2N888

200 2N8389

300 2N890
040 @ 85° 0.20 50 2N4108
Case 100 2N4109
200 2N4110
1.25 @ 85° 0.10 25 2N4212
Case 50 2N4213
100 2N4214
150 2N4215
200 2N4216
250 2N4217
300 © 2N4218

2.0 T0-5 1.25 @ 100° 2.0 30 FT1881
Amp Case 60 FT1882
100 FT1883

150 ¢ FT1884

200 FT1885

0.20 15 FT1869

30 FT1870

60 FT1871

100 FT1872

150 FT1873

200 FT1874
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* Planar is a patented Fairchild process.



PLANAR SILICON CONTROLLED RECTIFIER SELECTION GUIDE

D.C. Max. Gate Rated
Forward Trigger Frwd. & Rev. FSC
Current Current Current Blocking Type
Category Package @ Tyax @ 25°C Voltage Number
Amp @ °C mA Volts
1.30 @ 80° 0.20 25 FT2009
Case 50 FT2010
100 FT2011
200 FT2012
300 FT2013
4.0 T0-5 1.60 @ 85° 0.10 25 2N2322
Amp Case ) 50 2N2323
100 2N2324
150 2N2325
200 2N2326
250 2N2327
300 2N2328
.025 25 2N2322A
50 2N2323A
100 2N2324A
150 2N2325A
200 2N2326A
250 2N2327A
300 2N2328A

SUGGESTED FAIRCHILD PLANAR EQUIVALENTS

The following are all released EIA registered thyristors which Fairchild equivalent package, blocking voltage and gate sensitivity.
offers, or for which a close equivalent is offered. Al FT numbered types are identical to EIA registered types except for slight
Where Fairchild does not offer the registered type, an equivalent is sug- package differences (EIA TO-9 or isolated case TO-5 versus FSC TO-5 with
gested based on approximate forward current rating, same or closest anode connected to case).
FSC FSC FSC
EIA Equiv. EIA Equiv. EIA Equiv.

Type Pkg. Type Pkg. Type Pkg. Type Pkg. Type Pkg. Type Pkg.
2N876 T0-18 2N876 T0-18 2N1884 T0-9 FT1884 T0-5 2N3005 T0-18 2N4108 T0-18
2N877 T0-18 2N877 T0-18 2N1885 T0-9 FT1885 T0-5 2N3006 T0-18 2N4109 T0-18
2N878 T0-18 2N878 T0-18 2N2009  Isol. Case FT2009 T0-5 2N3007 T0-18 2N4109 T0-18
2N879 T0-18 2N879 T0-18 2N2010 T0-5 FT2010 T0-5 2N3008 T0-18 2N4110 T0-18
2N880 T0-18 2N880 T0-18 2N2011 T0-5 FT2011 T0-5 2N3027 T0-18 2N4108 T0-18
2N831 T0-18 2N881 T0-18 2N2012 T0-5 FT2012 T0-5 2N3028 T0-18 2N4109 T0-18
2N882 T0-18 2N882 T0-18 2N2013  Isol. Case FT2013 T0-5 2N3029 T0-18 2N4109 T0-18
2N884- T0-18 2N884 T0-18 2N2322 T0-5 2N2322 T0-5 2N3030 T0-18 2N885 T0-18
2N885 T0-18 2N885 T0-18 2N2322A T0-5 2N2322A  TO-5 2N3031 T0-18 2N886 T0-18
2N886 T0-18 2N886 T0-18 2N2323 T0-5 2N2323 T0-5 2N3032 T0-18 2N887 T0-18
2N887 T0-18 2N887 T0-18 2N2323A T0-5 2N2323A  T0-5 2N3254 T0 - 46 2N834 T0-18
2N888 T0-18 2N888 T0-18 2N2324 T0-5 2N2324 T0-5 2N3255 T0 - 46 2N885 T0-18
2N889 T0-18 2N889 T0-18 2N2324A TO-5 2N2324A TO-5 2N3256 TO - 46 2N886 T0-18
2N890 TO-18  2N890 T0-18 2N2325 T0-5 2N2325 T0-5 2N3257 TO - 46 2N4096 T0-46
2N892 70-18 2N892 T0-18 2N2325A T0-5 2N2325A T0-5 2N3258 T0 - 46 2N4096 T0-46
2N894 T0-18 2N894 T0-18 - 2N2326 T0-5 2N2326 T0-5 2N3259 T0 - 46 2N4097 TO-46
2N896 T0-18 2N896 T0-18 2N2326A TO-5 2N2326A TO-5 2N3555 T0-5 2N2323A TO-5
2N898 T0-18 2N898 T0-18 2N2327 T0-5 2N2327 T0-5 2N3556 T0-5 2N2324A TO-5
2N900 T0-18 2N900 T0-18 2N2327A TO-5 2N2327A T0-5 2N3557 T0-5 2N2324A TO-5
2N948 T0-18 2N948 T0-18 2N2328 T0-5 2N2328 T0-5 2N3558 T0-5 2N2326A TO-5
2N949 T0-18 2N949 T0-18 2N2328A TO-5 2N2328A TO0-5 2N3559 T0-5 2N2323 T0-5
2N950 T0-18 2N950 T0-18 2N2344 T0-5 2N2322A T0-5 2N3560 T0-5 2N2324 T0-5
2N951 T0-18 2N951 T0-18 2N2345 T0-5 2N2323A TO-5 2N3561 T0-5 2N2324 T0-5
2N1869 T0-9 FT1869 T0-5 2N2346 T0-5 2N2324A T0-5 2N3562 T0-5 2N2326 T0-5
2N1870 T0-9 FT1870 T0-5 2N2347 T0-5 2N2325A TO-5 2N4096 T0 - 46 2N4096 T0-46
2N1870A' TO-9 FT1870 T0-5 2N2348 T0-5 2N2326A TO-5 2N4097 T0-46 2N4097 T0-46
2N1871 T0-9 FT1871 T0-5 2N2679 T0-18 2N885 T0-18 2N4098 T0 - 46 2N4098 T0 - 46
2N1871A' TO-9 FT1871 T0-5 2N2630 T0-18 2N886 T0-18 2N4108 T0-18 2N4108 T0-18
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SUGGESTED FAIRCHILD PLANAR EQUIVALENTS

FSC FSC FSC
EIA Equiv. EIA Equiv. EIA Equiv.

Type Pkg. Type Pkg. Type Pkg. Type Pkg. Type Pkg. Type Pkg.
2N1872 T0-9 FT1872 T0-5 2N2681 T0-18 2N887 T0-18 2N4109 T0-18 2N4109 T0:18
2N1872A' TO-9 FT1872 T0-5 2N2682 T0-18 2N889 T0-18 2N4110 T0-18 2N4110 T0-18
2N1873 T0-9 FT1873 T0-5 2N2683* TO-18 2N885 T0-18 2N4144 T0 - 52 2N4108 T0-18
2N1874 T0-9 FT1874 T0-5 2N2684* TO-18 2N886 T0-18 2N4145 T0 - 52 2N4108 T0- 18
2N1874A' T0-9 FT1874 T0-5 2N26852  TO-18 2N887 T0-18 2N4146 TO - 52 2N4109 T0-18
2N1875' T0-9 2N2322A TO-5 2N2686> TO-18 2N889 T0-18 2N4147 T0 - 52 2N4109 T0-18
2N1876' T0-9 2N2323A T0-5 2N2687 T0-18 2N4108 T0-18 2N4148 T0 - 52 2N4110 TO-18
2N1877' T0-9 2N2324A TO-5 2N2688 T0-18 2N4109 T0-18 2N4149 T0-52 2N4110 T0-18
2N1878! T0-9 2N2324A TO-5 2N2689 T0-18 2N4109 T0-18 2N4212 T0-5 2N4212 T0-5
2N1879' T0-9 2N2325A T0-5 2N2690 T0-18 2N4110 T0-18 2N4213 T0-5 2N4213 T0-5
2N1880' TO-9 2N2326A T0-5 2N3001 T0-18 2N885 T0-18 2N4214 T0-5 2N4214 T0-5
2N1881 T0-9 FT1881 T0-5 2N3002 T0-18 2N886 T0-18 2N4215 TO-5 2N4215 T0-5
2N1882 T0-9 FT1882 T0-5 2N3003 T0-18 2N887 T0-18 2N4216 T0-5 2N4216 T0-5
2N1883 T0-9 FT1883 T0-5 2N3004 TO-18 2N889 T0-18 2N4217 T0-5 2N4217 T0-5

2N4218 T0-5 2N4218 T0-5
SILICON CONTROLLED RECTIFIERS NUMERICAL INDEX
Type Page No. Type Page No. Type Page No.
2N876 15-4 FT1869 15-12 2N2325 15-18
2N877 154 FT1870 15-12 2N2325A 15-18
2N878 154 FT1871 15-12 2N2326 15-18
2N879 154 FT1872 15-12 2N2326A 15-18
2N880 15-4 FT1873 15-12 2N2327 15-18
2N881 154 FT1874 15-12 2N2327A 15-18
2N882 154 FT1881 15-14 2N2328 15-18
2N884 15-6 FT1882 15-14 2N2328A 15-18
2N885 15-6 FT1883 15-14 2N2329 15-18
2N886 15-6 FT1884 15-14 2N2329A 15-18
2N887 15-6 FT1885 15-14 2N4096 15-20
2N888 15-6 FT2009 15-16 2N4097 15-20
2N889 15-6 FT2010 15-16 2N4098 15-20
2N890 15-6 FT2011 15-16 2N4108 15-24
2N892 15-8 FT2012 15-16 2N4109 15-24
2N894 15-8 FT2013 15-16 2N4110 15-24
2N896 15-8 FT2014 15-16 2N4212 15-28
2N898 15-8 2N2322 15-18 2N4213 15-28
2N900 15-8 2N2322A 15-18 2N4214 15-28
2N948 15-10 2N2323 15-18 2N4215 15-28
2N949 15-10 2N2323A 15-18 2N4216 15-28
2N950 15-10 2N2324 15-18 2N4217 15-28
2N951 15-10 2N2324A 15-18 2N4218 15-28
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2N876 tHroucH 2N882
PNPN SILICON CONTROLLED RECTIFIERS

DIFFUSED SILICON PLANAR* THYRISTORS

¢ FORWARD CURRENT RATING OF 0.35 AMPS DC AT T = 100°C
e BLOCKING VOLTAGE CAPABILITY TO 300 VOLTS PHYSICAL DIMENSIONS
e MAXIMUM GATE TRIGGER CURRENT OF 200 A AT T = 25°C J!iEnD égcoTrgansce with
o RELIABLE PLANAR CONSTRUCTION (T0-18) auttine
195 230 pja,
ABSOLUTE MAXIMUM RATINGS (Note 1) ‘178 DIA. ff=—] 209
Maximum Temperatures !
tStorage Temperature —65°C to +150°C 'Sig f;g
tOperating Temperature —65°Cto +150°C Seating ' '
tLead Temperature (Soldering, 10 second time limit) +230°C Plane | =
Maximum Currents /“ U U
RMS Forward Current Te=100C  lepus) 430 mA 3 LEADS 500 MIN.
(180° Conduction Angle) (Note 2) T, = 25°C 300 mA 016 DA
Continuous Forward Current 1Tc = 100°C leioc) 350 mA
(Note 2) T, =25°C 240 mA
Average Forward Current Tc = 100°C leavy 280 mA 050 ] 100
(180° Conduction Angle) (Note 2) T, = 25°C 192 mA GATE
tPeak Recurrent Forward Current Tc=100°C Iy 20 Amps 74 e
(Repetition rate of 60 pps CATHODE 4 [T ANODE
or higher, < 0.01 duty cycle) \ ]
tSurge Current Te=100C  lpyurge) 20 Amps 450 & \(
(Rectangular pulse of 0.2
ms duration, peak) :8;'2 A\L .048
tPeak Forward Gate Current Tc=100°C  lgpy 250 mA R
. NOTES: All dimensions ininches
Maximum Voltages (TC = —65°C to +100°C) Leads are gold-plated Kovar
tPeak Reverse Gate Voltage Vorm 5.0 Volts Anode internaily connected (o case
1DC Forward and Reverse Blocking Verr Vem 2N876 15 Volts Peckage weight s 043 grams
Voltage 2N877 30 Volts
2N878 60 Volts
2N879 100 Volts
2N880 150 Volts
2N881 200 Volts
2N882 300 Volts
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS
Hlex Forward Blocking Current 0.004 10 KA V.« = Rated V,, Rgy = 1.0k
T1ex(125°C) Forward Blocking Current 1.5 100 LA V,k = Rated Vi, Rg = 1.0k
Flrx Reverse Blocking Current 0.004 10 #A V,k = Rated Vg, Rg = 1.0k
T1rx(125°C) Reverse Blocking Current 1.5 100 A Vak = Rated Vg, Rgy = 1.0 k&
tler Reverse Gate Current (except 2N882) 0.1 10 uA Ve = =20V, I,=0
tler Reverse Gate Current (2N882 only) 0.1 10 vA Ve = —5.0V, I,=0
tlgr Gate Trigger Current 100 200 KA Va=50V, R, =100, Rgs=10k2
Ver Gate Trigger Voltage 0.40 0.64 0.80 Volts Va=50V, R =1008, Rgq=100%
tlhx Holding Current 1.4 5.0 mA Vaa =50V, lg=—150 ¢A
Ve On Voltage (Note 3) 1.0 1.5 Volts Ip = 200 mA
dv/dt Critical Rate Of Rise Of Anode Voltage 95 V/us V,a = Rated V,, Rgy = 1.0k
tJEDEC Registered Values *Planar is a patented Fairchild process.
NOTES:

(1) These ratings are limiting values above which the reliabilify of the device may be impaired.

(2) These ratings give a maximum junction temperature of 150°C with the maximum average power dissipation and a maximum junction to case thermal resistance of 44.5°C/Watt
and a junction to ambient thermal resistance of 350°C/Watt.

(3) Pulse Conditions: Length = 300 us; Duty Cycle < 2%.

(4) Ambient temperature derating curves are derived with no external heat sink connected.

FAIRCHIL.D

SEMICONDUCTOR

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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FAIRCHILD THYRISTORS 2N876 THROUGH 2N882

MAXIMUM RATINGS

FORWARD CURRENT VERSUS MAXIMUM FORWARD CURRENT VERSUS MAXIMUM
ALLOWABLE CASE TEMPERATURE ALLOWABLE AMBIENT TEMPERATURE
HALF WAVE CONDUCTION® HALF WAVE CONDUCTION®
0.50 |H[ ) 0-30 \I‘]‘ TT1T
05 e TFRNS) {NOTE 4
. T 05[] |
B T
£ FIDC) £ Nenci N
o T T oanf N
% 30 1 - \ g AV N N
2o EAD \ g NUTNUN
=] \ =] A,
© 0.25 o 0.15 AN N
E 0.20 \\ ; \\ \K \\
S AN & 0.10 NN
= 0.15 2 NN
e \\ \ s \\\\\
0.10 N 0.05 \\\
0.05 \§\
0 0 :
25 50 75 100 125 150 2 50 75 100 125 150
TC = MAXIMUM ALLOWABLE CASE TEMPERATURE - °C TA = MAXIMUM ALLOWABLE AMBIENT TEMPERATURE - °C
*180° Conduction Angle for Sinusoidal Current Waveform: 50 to 400 Hz.
TYPICAL ELECTRICAL CHARACTERISTICS
INSTANTANEOUS ON VOLTAGE GATE TRIGGER CURRENT GATE TRIGGER VOLTAGE
VERSUS FORWARD CURRENT VERSUS CASE TEMPERATURE VERSUS CASE TEMPERATURE
0 NOTE 3 ® \ vAimlv .
Te=%°C | Vap 5.0V
§v 5 o\ R 100 § 0T me —
g 20 g i 3 N
g . = 0 N
8 15 // ] \ %
8 L~ .";E, N\ 2 04
E 1.0 — P £ > " ) D
= |ttt " S
i 05 = 10 - 502
0 0 — 0
0.01 0.05 0.1 0.5 10 5.0 5 50 B 0 % 50 15 10 125 150 550 % 0 2 50 75 100 15 150
I - INSTANTANEOUS FORWARD CURRENT - AMPS T - CASE TEMPERATURE - °C T - CASE TEMPERATURE - °C
FORWARD AND REVERSE ALLOWABLE CRITICAL RATE OF
HOLDING CURRENT BLOCKING CURRENT RISE OF ANODE VOLTAGE
VERSUS CASE TEMPERATURE VERSUS JUNCTION TEMPERATURE VERSUS CASE TEMPERATURE
10 0 ‘ . 4w
VIA =;)v o B Vs TR Ko Vem /’/ 5 VIM - RATEI)I Vew —|
\ I~ ~150A 5 [T 6K ™ 7 8 Rg = 1.0k
8.0 g f g ® Y
= \ 310 7 = NG
: £ 7 g <
# 60 & 7 - ]
2 0 p 5 N
g 4.0 \ E /’/ & n ™
H \ 7 N
E N EXY | g
2.0 AN Lé . g &
0 0.001 B
5 50 5 0 2 50 75 10 15 150 3 50 75 100 125 150 » 50 75 100 15 150
T - CASE TEMPERATURE - °C T, - JUNCTION TEMPERATURE - °C T - CASE TEMPERATURE - °C
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2N884 THroucH 2N890
PNPN SILICON CONTROLLED RECTIFIERS

DIFFUSED SILICON PLANAR* THYRISTORS

* FORWARD CURRENT RATING OF 0.35 AMPS DC AT T = 100°C

o BLOCKING VOLTAGE CAPABILITY TO 300 VOLTS PHYSICAL DIMENSIONS
e MAXIMUM GATE TRIGGER CURRENT OF 20 1A AT T, = 25°C Jé%ééc%fga&ce with
* RELIABLE PLANAR CONSTRUCTION (T0-18) outline
105k 230 gy,
ABSOLUTE MAXIMUM RATINGS (Note 1) 178 DIA-~ 209
Maximum Temperatures _¢
tStorage Temperature —65°C to +150°C 030 210
tOperating Temperature —65°C to +150°C MAX ek
tLead Temperature (Soldering, 10 second time limit) +230°C ,S,f:rf'e"g i
Maximum Currents U U
RMS Forward Current Tc=100°C  Igpys, 430 mA 3 LEADS 500 MIN.
(180° Conduction Angle) (Note 2) T, =125°C 300 mA 019 pa.
Continuous Forward Current Tc=100°C  lgpcy 350 mA 016 ] U ]
(Note 2) T, =25°C 240 mA
Average Forward Current T = 100°C lean 280 mA f«—>1-.100
(180° Conduction Angle) (Note 2) T, = 25°C 192 mA 050
tPeak Recurrent Forward Current T = 100°C lerm 20 Amps A~ Tp GATE
(Repetition rate 60 pps or CATHODE l< "} ANODE
higher, < 0.01 duty cycle) T +
tSurge Current Te=100°C  leysurge) 20 Amps 450 D
(Rectangular pulse of 0.2 y
ms duration, peak) .046 A S 048
tPeak Forward Gate Current T = 100°C lorm 250 mA 036 028
Maximum vouages (TC = —65°C to +loooc) NOTES: All dimensions in inches
tPeak Reverse Gate Voltage Ve 5.0 Volts ‘nods nteynally connected to case
1DC Forward and Reverse Blocking Verr Vrm 2N884 15 Volts Package weight is 0.43 grams
Voltage 2N885 30 Volts
2N886 60 Volts
2N887 100 Volts
2N888 150 Volts
2N889 200 Volts
2N890 300 Volts
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS
Flex Forward Blocking Current 0.004 1.0 uA V,k = Rated V,,, Rgy = 1.0 k&2
Hx(125°C) Forward Blocking Current 15 20 #A V.« = Rated Vi, Rgy = 1.0k
Flax Reverse Blocking Current 0.004 1.0 HA Vak = Rated Vi, Rgy = 1.0k
Tlrx(125°C) Reverse Blocking Current 1.5 20 pA Vuk = Rated Vi, Rgy = 1.0 kS
fler Reverse Gate Current (except 2N890) 0.1 10 HA Ve = —2.0V, I,=0
fler Reverse Gate Current (2N890 only) 0.1 10 LA Ve = —5.0V, I,=0
tler Gate Trigger Current 10 20 LA Vaa =50V, R, =10092, Rgs= 10k
Ver Gate Trigger Voltage 0.44 0.57 0.60 Volts Voo =50V, R =10092, Rgs=1009
Tlax Holding Current 0.1 0.15 1.0 mA Vaa =50V, lg = —50 kA
Ve On Voltage (Note 3) 1.0 1.5 Volts le =200 mA
dv/dt Critical Rate of Rise of Anode Voltage 95 V/us Vaa = Rated Vp,, Rg = 1.0k
tJEDEC Registered Values *Planar is a patented Fairchild process
NOTES:
(1) These ratings are limiting values above which the reliability of the device may be impaired.
(2) These ratings give a maximum junction temperature of 150°C with the maximum ge power dissipation and a maximum junction to case thermal resistance of 44.5°C/Watt

and a junction to ambient thermal resistance of 350°C/Watt.
(3) Pulse Conditions: Length = 300 us; Duty Cycle < 29%.
(4) Ambient temperature derating curves are derived with no external heat sink connected.

FAIRCHILD

SEMICONDUCTOR
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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FAIRCHILD THYRI_STORS 2N884 THROUGH 2N890

FORWARD CURRENT VERSUS MAXIMUM
ALLOWABLE CASE TEMPERATURE
HALF WAVE CONDUCTION®

MAXIMUM RATINGS

FORWARD CURRENT VERSUS MAXIMUM
ALLOWABLE AMBIENT TEMPERATURE
HALF WAVE CONDUCTION®

0.50 ¢ 030 TTTT
l, ! H. N I I I ‘ (NOTE 4)
0.45 'F(RMS Nt
11 0.5 N_FRs)
0.40 1T g ™
w
z 0 FOO) = N GUINN
¢ Il L0.20 [y NN
2 030 'Fav) \ g NYINUN
] & NU NN
3 3 015 SNERNEAN
° 0.25 \ c o N\ N N
< 0w S E: NN
Zo \ : NN
S o ANAN S 010 ORON
e \\\ e N \\\
000 N AN
0.05 ~
0.05 ﬁ\ﬁ*
0 0
5 50 5 100 125 150 % 50 75 100 15 150

Tc - MAXIMUM ALLOWABLE CASE TEMPER1URE - °C

*180° Conduction Angle for Sinusoidal Current Waveform: 50 to 400 Hz.

T, - MAXIMUM ALLOWABLE AMBIENT TEMPERATURE - °C

INSTANTANEOUS ON VOLTAGE
VERSUS FORWARD CURRENT

3.0 —
INOTE 3) I
To=25°C i
¢

»

g 25

>

S

<}

€ 20

=

S

3 15 /

g pd

2

S i

= 10 -

E I

=

05

=

0
0.01 0.5 0.1 0.5 10 5.0

| ~-INSTANTANEOUS FORWARD CURRENT - AMPS

HOLDING CURRENT
VERSUS CASE TEMPERATURE

T T
Vap = 5.0V |
\ 16 = -50A
0.8
<
E
s \
% 0.6 \
: \
H
2 o4
b N
ES
0.2 \\
I e

0
5 50 -5 0 2 50 75 100 125 150
Tg - CASE TEMPERATURE - °C

TYPICAL ELECTRICAL CHARACTERISTICS

GATE TRIGGER CURRENT
VERSUS CASE TEMPERATURE

N T T
Vapa® 5.0V _|{
\ R, - 1002 ”
20 Rpc = 10 kQ — =l
2N ¢ g
s .L
g 8
S \\ E
o >
g g
g g
) \ &
=
E g
. o
S .
=10 =
\\
- \
<5 <50 -5 0 25 50 75 100 125 150

T - CASE TEMPERATURE - °C

FORWARD AND REVERSE
BLOCKING CURRENT
VERSUS JUNCTION TEMPERATURE

10

T T
|- Vag = RATED Veu, Vam
[~ Rpg=1.0kQ

7
Z—
7/
7

Iex Irx = FWD. AND REV BLOCKING CURRENT - yA
o
\\
dVidt - CRITICAL RATE OF RISE OF ANODE VOLTAGE - Vs

o
8

s 50 7 100 125 150
T, - JUNCTION TEMPERATURE - °C

GATE TRIGGER VOLTAGE
VERSUS CASE TEMPERATURE

10 I [

L
0 Vaaesov ||
3]
N Rgg » 1000
R, = 100Q
\\
0.6 ~
0.4 NG

0.2

0
5 50 %5 0 % 50 75 100 125 150
Tc - CASE TEMPERATURE - °C

ALLOWABLE CRITICAL RATE OF
RISE OF ANODE VOLTAGE
VERSUS CASE TEMPERATURE

10 T T
o
oL
90 AN o
\\
80 \
\\
L AN
N
60
50
5 50 75 100 125 150

T - CASE TEMPERATURE - °c
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- 2N892 - 2N894 - 2N896 - 2N898 - 2N900
PNPN SILICON CONTROLLED RECTIFIERS

DIFFUSED SILICON PLANAR* THYRISTORS

o CHARACTERIZED FOR TURN-OFF CAPABILITY

e FORWARD CURRENT RATING OF 0.3 AMPS AT T = 75°C PHYSICAL DIMENSIONS
¢ MAXIMUM GATE TRIGGER CURRENT OF 50 1A AT T, = 25°C
e RELIABLE PLANAR CONSTRUCTION
ABSOLUTE MAXIMUM RATINGS (Note 1) SRS outiime
Maximum Temperatures 230 .
tStorage Temperature —65°C to +150°C. igg DIA. fpe——| .209 DIA.
tOperating Temperature —65°C to +125°C ’ :
tLead Temperature (Soldering, 10 second time limit) +230°C 030 210
Maximum Currents MAX. 170
RMS Forward Current To =75 lerrais) 300 mA Seating -
(180° Conduction Angle) (Note 2) 4 = 25°C 188 mA Plane } IJ U
Continuous Forward Current 1Tc =175°C lepey 250 mA ) I
(Note 2) T, = 25°C 145 mA 3 LEN0s 500 MIN.
Average Forward Current Te =175° lecavy 190 mA o016 DA
(180° Conduction Angle) (Note 2) T, = 25°C 120 mA
tPeak Recurrent Forward Current Te=175°C lerm 10 Amps
(Repetition rate of 60 pps or
higher, < 0.01 duty cycle) .
tSurge Current Te=75°C lemisurge) 20 Amps
(Rectangular pulse of 0.2
ms duration, peak)
tPeak Forward Gate Current - Tc=75°C lorm 250 mA
Maximum Voltages (T = —65°C to +-75°C)
tPeak Reverse Gate Voltage Verm 5.0 Volts
1DC Reverse Blocking Voltage RM 15 Volts NOTES: All dimensions in inches
'l‘DC Forward Blocking Voltage VFM 2N892 15 Volts Leads are gold-plated Kovar
2N8S4 30 Voits Pachage waight 15 043 wrame
2N896 60 Volts et R AsEr
2N898 100 Volts
2N900 200 Volts
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS - TEST CONDITIONS
Hlrx Reverse Blocking Current 0.004 10 1A Ve =—15V, Rok = 1.0 k2
Hlex Forward Blocking Current 0.004 10 ¢A V. = Rated Vi, Rgy = 1.0k
H1£x(125°C) Forward Blocking Current 2.0 100 LA V. = Rated Vi, Rgy =1.0k2
tler Reverse Gate Current 0.1 10 #A Ve =—-50V, 1,=0
tlot Gate Trigger Current 20 50 KA Vaa =50V, R =100, R =10k
Ver Gate Trigger Voltage 0.4 0.64 0.7 Volts Vaa=50V, R =100, Rgg=100%
fleo Gate Turn-Off Current ' ‘ 2.0 mA Ir =4.0mA
tVGQ Gate Turn-Off Voltage 1.5 Volts lp=4.0mA
Ve On Voltage (Note 3) 1.05 2.0 Volts I =250 mA
Ve On Voltage (Note 3) 0.75 1.0 Volts le=4.0mA
Ttgq Gate Controlled Turn-Off Time (Note 4) 15 us lr=40mA, VGO =40V
tJEDEC Registered Values *Planar is a patented Fairchild process
NOTES:
(1) These ratings are limiting values above which the reliability of the device may be impaired.
(2) These ratings give a maximum junction temperature of 125°C with the maximum average power dissipation and a junction to case thermal resistance of 44.5°C/Watt

and a junction to ambient thermal resist: of 350°C/Watt.
(3) Pulse Conditions: Length.= 300 us; Duty Cycle < 2%.
(4) Measured in test circuit shown on page 2.
(5) Ambient temperature derating curves are derived with no external heat sink connected.
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FAIRCHILD THYRISTORS 2N892 - 2N894 - 2N896 - 2N898 - 2N900

Ig = FORWARD CURRENT - mA

FORWARD CURRENT VERSUS MAXIMUM
ALLOWABLE CASE TEMPERATURE
HALF WAVE CONDUCTION®
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T¢ = MAXIMUM ALLOWABLE CASE TEMPERATURE - °c

MAXIMUM RATINGS

*180° Conduction Angle for Sinusoidal Current Waveform: 50 to 400 Hz.
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ELECTRICAL CHARACTERISTICS
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GATE CONTROLLED TURN-OFF TIME TEST CIRCUIT
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Vout
+15V™]

l

tgq

Time tgq is the maximum negative pulse duration required to turn-off all devices.
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BLOCKING VOLTAGE CAPABILITY TO 200 VOLTS

e o o o

RELIABLE PLANAR CONSTRUCTION

FORWARD CURRENT RATING OF 0.26 AMPS DC AT T = 125°C
MAXIMUM GATE TRIGGER CURRENT OF 20 1A AT T, = 25°C

2N948 THrRoucH 2N951
PNPN SILICON CONTROLLED RECTIFIERS

DIFFUSED SILICON PLANAR* THYRISTORS

PHYSICAL DIMENSIONS

in accordance with
JEDEC (T0-18) outline

ABSOLUTE MAXIMUM RATINGS (Note 1) 195 230 ;10
Maximum Temperatures 178 DA l 209
tStorage Temperature —65°C to 4+150°C
tOperating Temperature —65°C to 4-150°C i«(n):)? 'f;g
tLead Temperature (Soldering, 10 second time limit) - +230°C Seating J_" - )
Maximum Currents and Power Plane { “ IJ
RMS Forward Current Tc=125°C  lrys) 314 mA
(180° Conduction Angle) (Note 2) T, =25°C 236 mA
Continuous Forward Current 1T = 125°C lepey 260 mA U ]
(Note 2) T, =25° 180 mA
Average Forward Current 1T =75°C lecany 200 mA
(180° Conduction Angle) (Note 2) T, = 25°C 150 mA
‘tPeak Recurrent Forward Current s Te=110°C gy 660 mA
Surge Current T =75°C FM{surge) 1.0 Amp
(Y, cycle sine wave, 60 Hz, peak)
tPeak Forward Gate Current T =125°C lerm 100 mA
TPeak Gate Power Dissipation Te =125°C Pom 200 mW
‘tAverage Gate Power Dissipation Tc=125°C  Pgay 20 mwW
Maximum Voltages (T, = +25°C to 4-125°C)
tPeak Reverse Gate Voltage Ver 5.0 Volts NOTES: All dimensions in inches
$DC Forward and Reverse Blocking Vo Ve, 2N9A8 30 Volts o Imtaimaity connected to case
Voltages 2N949 60 Volts Package weight is 0.43 grams
2N950 100 Volts
2N951 200 Volts
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)
SYMBOL CHARACTERISTIC TYP. MAX. UNITS TEST CONDITIONS
Hlex Forward Blocking Current 0.004 1.0 1A V= Rated Vg, Ig=—204A
Flex(125°C) Forward Blocking Current 1.5 20 HA Vuc = Rated Vi,  Ig = —20 1A
tlro Reverse Blocking Current 0.004 1.0 KA Voc=RatedVy,, Ig=0
Tlro(125°C) Reverse Blocking Current 15 20 #A Vic=RatedVy,, Ig=0
tler _Reverse Gate Current 0.001 10 mA Ve = —5.0V, I,=0
tler Gate Trigger Current 10 20 vA Vaa =10V, R, =100 £
Ver Gate Trigger Voltage 0.59 1.0 Volts Vaa=10V, R =1009
tuo Holding Current 0.14 1.0 mA R = 1.0k2, lg=0
Ve On Voltage (Note 3) 1.0 2.0 Volts l. = 200 mA
Ve On Voltage (Note 3) 0.75 1.2 Volts l.=10mA
dv/dt Critical Rate of Rise of Anode Voltage 95 V/us Vaa = Rated Vi,  Rg = 1.0k2

1JEDEC Registered Values

NOTES:

(1) These ratings are limiting values above which the reliability of the device may be impaired.
(2) These ratings give a maximum junction temperature of 150°C with the maximum average power dissipation and a maximum junction to case thermal resistance of 44.5°C/Watt

-

and a junction to t thermal of 350°C/Watt.
(3) Pulse Conditions: Length = 300 us; Duty Cycle < 2%.

(4) Ambient temperature derating curves are derived with no external heat sink connected.
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FAIRCHILD THYRISTORS 2N948 THROUGH 2N951

FORWARD CURRENT VERSUS MAXIMUM
ALLOWABLE CASE TEMPERATURE

MAXIMUM RATINGS

HALF WAVE CONDUCTION®

FORWARD CURRENT VERSUS MAXIMUM
ALLOWABLE AMBIENT TEMPERATURE
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*180° Conduction Angle for Sinusoidal Current Waveform: 50 to 400 Hz.
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FT1869 TroucH FT1874
PNPN SILICON CONTROLLED RECTIFIERS

DIFFUSED SILICON PLANAR* THYRISTORS

o FORWARD CURRENT RATING OF 1.25 AMPS DC AT T. = 100°C
e BLOCKING VOLTAGE CAPABILITY TO 200 VOLTS PHYSICAL DIMENSIONS
o MAXIMUM GATE TRIGGER CURRENT OF 200 1A AT T, = 25°C in accordance with
o IDENTICAL TO 2N1869 THROUGH 2N1874 EXCEPT ANODE CONNECTED TO CASE JEDEC (10-5) outline
o RELIABLE PLANAR CONSTRUCTION - 31%1a.
ABSOLUTE MAXIMUM RATINGS (Note 1) Pt -
Maximum Temperatures 125 260
Storage Temperature Tstg —65°C to +150°C conting e e
Operating Junction Temperature T, —65°C to +150°C Plane T /“ ” U
Maximum Currents and Power 3 LEADS 1.5 MIN.
rms Forward Current T = 100°C leems) 1.57 Amps awon | ] ]
(180° Conduction Angle) (Note 2) T, =25°C 590 mA
Continuous Forward Current (Note 2) Te = 100°C o) 1.25 Amps 100-] 200 ot
T, =25°C 430 mA ’ -
Average Forward Current Tc = 100°C leav) 1.0 Amps - Anode
(180° Conduction Angle) (Note 2) T, =25°C 380 mA
Surge Current Te =100°C Jemsurge) 20 Amps
(Rectangular Pulse, Peak, t, = 0.2 ms) 45 <
Peak Forward Gate Current Tc = 100°C lorm 0.25 Amps m};’// N s
Maximum Voltages (T = —65°C to +150°C) -028 029
Peak Reverse Gate Voltage Verm 5.0 Volts NOTES: All dimensions in inches
Peak Forward and Reverse Blocking Voltages Vewr Vrm FT1869 15 Volts Leads are gold plated kovar
FII870 30 Vol Anode nteraly Copnectd tocse
FT1871 60 Volts
FT1872 100 Volts
FT1873 150 Volts
FT1874 200 Volts
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otheriwse noted)
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS
lex Forward Blocking Current 0.02 10 sA Vic=RatedVy, Rg=1.0kQ
Iex(125°C) Forward Blocking Current 6.0 100 uA Vuoc=RatedVy,  Rgy =1.0kQ
lex Reverse Blocking Current 0.02 10 sA Vuc=Rated Vi,  Rgy=10kQ
1rx(125°C) Reverse Blocking Current 6.0 100 HA Vac=RatedVp,  Rgy =1.0kQ
ler Gate Trigger Current 40 200 LA Vapa =50V R =100Q
Vor Gate Trigger Voltage 04 0.55 0.8 Volts Vapo =50V R =100Q
i Holding Current 03 0.47 5.0 mA Voo =50V lg = —150 A
ler Reverse Gate Current 0.005 10 #A Vek =20V I, =0
e On Voltage (Note 4) 1.6 25 Volts lp=20A
dv/dt Critical Rate of Rise of Anode Voltage 150 V/us Vaan =RatedVy, R =500Q
NOTES: *Planar is a patented Fairchild process.

(1) These ratings are limiting values above which the reliability of the device may be impaired.

(2) These ratings give a maximum junction temperature of 150°C with the maximum ge power dissipation and a junction to case and junction to ambient thermal resist of
20°C/Watt and 225°C/Watt respectively. )
(3) Ambient temperature derating curves are derived with no external heat sink connected.
(4) Pulse Conditions: length = 300 us; duty cycle << 2%.
e
e

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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FAIRCHILD THYRISTORS FT1869 THROUGH FT1874

MAXIMUM RATINGS

FORWARD CURRENT VERSUS MAXIMUM FORWARD CURRENT VERSUS MAXIMUM
ALLOWABLE CASE TEMPERATURE ALLOWABLE AMBIENT TEMPERATURE
— HALF WAVE CONDUCTION® — HALF WAVE CONDUCTION® (Note 3)
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*180° Conduction Angle for
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TYPICAL ELECTRICAL CHARACTERISTICS
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FT1881 THroucH FT1885
PNPN SILICON CONTROLLED RECTIFIERS

DIFFUSED SILICON PLANAR* THYRISTORS

o FORWARD CURRENT RATING OF 1.25 AMPS DC AT T = 100°C

o BLOCKING VOLTAGE CAPABILITY TO 200 VOLTS PHYSiLc,Aci'O,zImEz:mNS
e MAXIMUM GATE TRIGGER CURRENT OF 2.0 mA AT 25°C JEDEC (T0-5) outline

o IDENTICAL TO 2N1881 THRU 2N1885 EXCEPT ANODE CONNECTED TO CASE
.o RELIABLE PLANAR® CONSTRUCTION s oom
ABSOLUTE MAXIMUM RATINGS (Note 1) -

Maximum Temperatures ‘ZLO
Storage Temperature Teo —65°C to +150°C % 'T°
Operating Junction Temperature T, —65°Cto +150°C - Seating (11

Maximum Currents and Power /J] ” u 1
rms Forward Current T = 100°C lems) 1.57 Amps Bisee: [I 15 MIN.
(180° conduction angle)(Note 2) T, =25°C 590 mA 016 | J,
Continuous Forward Current Tc = 100°C lkoc) 1.25 Amps 100 ] 20 e

T, =25°C 430 mA v <
Average Forward Current Tc =100°C leav) 1.0 Amps Cathode ~ /7" |71\ "\~ Anode
(180° conduction angle)( Note 2) T, =25°C 380 mA N
Surge Current T = 100°C Temisurge) 20 Amps a5
(Rectangular Pulse, Peak, t, = 0.2 ms)
Peak Forward Gate Current 1 = 100°C lerm 0.25 Amps oz8 o

Maximum Voltages
Peak Reverse Gate Voltage T = 100°C Verm 5.0 Volts NOTES: Al dimensions in inches
Peak Forward and Reverse Tc = 100°C Vem: Ve FT1881 30 Volts Leads are gold-plated Kovar

Blocking Voltages FT1882 60 Volts Package waight s 1.23 grams
FT1883 100 Volts
FT1884 150 Volts
FT1885 200 Volts
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS ‘
lex Forward Blocking Current 0.02 10 sA V,k = Rated Vi, R = 1.0 kQ
1x(125°C) Forward Blocking Current 6 200 LA V.« = Rated Vi, Rgy = 1.0 k22
lex Reverse Blocking Current 0.02 10 #A Vac = Rated Vi, Rey = 1.0 kQ
1rx(125°C) Reverse Blocking Current 6 200 #A V.« = Rated Vg, R = 1.0 kQ
let Gate Trigger Current 0.04 2.0 mA Vaa =50V, R =1000

Ver Gate Trigger Voltage 04 0.55 2.0 Volts Vaa =50V,R =1000

lho Holding Current 0.23 2.0 mA Rex = ©, R, =100Q

ler Reverse Gate Current 0.005 1.0 KA Ve =—50V, 1, =0

1cr(125°C) Reverse Gate Current ) 0.005 mA Ve =—5.0V,1,=0

Ve On Voltage (Note 4) 1.2 2.0 Volts Ig = 1.0 Amps

- dV/dt Critical Rate of Rise of Anode Voltage 150 V/us Vaa = Rated Vi, R = 500 Q

*Planar is a patented Fairchild process.

NOTES:
(1) These ratings are limiting values above which the reliability of the device may be impaired.
(2) These rati give a i tion temperature of 150°C with the maximum average power dissipation and a maximum junction to case thermal resistance of 20°C/Watt

and a junction to ambient thermal resistance of 225°C/Watt.
(3) Ambient temperature derating curves are derived with no external heat sink connected.
(4) Pulse Conditions: Length = 300 us; Duty Cycle < 29%.

e
FAIRCHILD

SEMICONDUCTOR
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FAIRCHILD THYRISTORS FT1881 THROUGH FT1885

FORWARD CURRENT
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CASE TEMPERATURE
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FT2009 tHrRoueH FT2014
PNPN SILICON CONTROLLED RECTIFIERS

DIFFUSED SILICON PLANAR* THYRISTORS

o FORWARD CURRENT RATING OF 1.3 AMPS DC AT T = 80°C
* BLOCKING VOLTAGE CAPABILITY TO 400 VOLTS PHYSICAL DIMENSIONS
o MAXIMUM GATE TRIGGER CURRENT OF 200 A AT T = 25°C JEDRCCraanse with
¢ IDENTICAL TO 2N2009 THROUGH 2N2014 EXCEPT ANODE CONNECTED TO CASE 31%ia.
* RELIABLE PLANAR CONSTRUCTION ELLS
ABSOLUTE MAXIMUM RATINGS (Note 1) 125 260
Maximum Temperatures 0 20
Storage Temperature Teg —65°C to +150°C Seating 117 ]] ”
Operating Junction Temperature T, —65°C to +150°C 3 LEADS J 1.5 MIN
Maximum Currents and Power i2oia. H B H_
rms Forward Current T. = 80°C E(ems) 1.57 Amps ’ 200
(180° conduction angle, note 2) T, =25°C 590 mA -100— Gate
Continuous Forward Current - To = 80°C e 1.3 Amps cathode /7 2N - anode
T, =25°C 430 mA TR
Average Forward Current To =80°C Ieav) 1.0 Amps \ R AN £
(180° conduction angle, note 2) T, =25°C 375 mA 50
Surge Current
(Y, cycle sine wave, 60 Hz, peak) Te = 80°C Temsurge) 15 Amps :gggj 208
Peak Forward Gate Current NOTES: '
(pulse width = 8 ms) Tc =125°C lepm 1.3 Amps All din;ensions in inches
Peak Gate Power Dissipation Pom 0.2 Watt Leads ?'rlt:efgﬂ-m:::gem\g;o case
Average Gate Power Dissipation Pea) 0.05 Watt Package weightyis 1.23 grams
Maximum Voltages (T = +25°C to +80°C)
Peak Reverse Gate Voltage Verm 6.0 Volts
Peak Forward and Reverse Vewr Vem FT2009 25 Volts
Blocking Voltages FT2010 50 Volts
FT12011 100 Volts
FT2012 200 Volts
FT2013 300 Volts
F12014 400 Volts
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)
SYMBOL CHARACTERISTIC TYP. MAX. - UNITS TEST CONDITIONS
lex Forward Blocking Current 20 100 nA Vk = Rated Vi, Rgy = 1.0kQ
1 (125°C) Forward Blocking Current 6.0 100 ©A V,k = Rated Vi, Vo = —0.5V
ko Reverse Blocking Current 20 100 nA V.« = Rated Vg, Rgy =
lro(125°C) Reverse Blocking Current 6.0 100 KA Vi = Rated Vg, Ry = 0
ler Gate Trigger Current 40 200 ¢A Vaa=50V,R =10k
Vor Gate Trigger Voltage 0.55 1.0 Volts Vaa =12V,R =1.0kQ
lho Holding Current 0.25 2.0 mA Rex = 0, R, = 1.0kQ2
11,0(80°C) Holding Current 0.16 5.0 mA Rex = % R = 1.0k
ler Reverse Gate Current 0.005 1.0 kA Vek=—6.0V,1, =0
1cr(125°C) Reverse Gate Current - 0.005 1.0 mA Ve =—6.0V,1,=0
Ve On Voltage (Note 4) 1.2 2.0 Volts lr=10A
dv/dt Critical Rate of Rise of Anode Voltage 150 V/us Vs = Rated Vi, Rg = 5009

NOTES: *Planar is a patented FaircHild process.

(1) These ratings are limiting values above which the reliability of the device may be impaired.

(2) These ratings give a maximum junction temperature of 150°C with the maximum average power dissipation and a maximum junction to case thermal resistance of 35°C/Watt
and a junction to ambient thermal resist of 225°C/Watt.

(3) Ambient temperature derating curves are derived with no external heat sink connected.

(4) Pulse Conditions: Length = 300 us; Duty Cycle << 29%.

R
FAIRCHILD
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SEMICONDUCTOR
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FAIRCHILD THYRISTORS FT2009 THROUGH FT2014

FORWARD CURRENT
VERSUS MAXIMUM ALLOWABLE
CASE TEMPERATURE

MAXIMUM RATINGS

FORWARD CURRENT
VERSUS MAXIMUM ALLOWABLE
AMBIENT TEMPERATURE
HALF WAVE CONDUCTION®

HALF WAVE CONDUCTION® (Note 3)
16 o7
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Tc—MAXIMUM ALLOWABLE CASE TEMPERATURE-C

*180° Conduction Angle for
Sinusoidal Current Waveform
50 to 400 Hz.
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INSTANTANEOUS ON VOLTAGE
VERSUS FORWARD CURRENT
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TYPICAL ELECTRICAL CHARACTERISTICS

17 —GATE TRIGGER CURRENT—4A

Tey, Ipx = FWD. AND REV. BLOCKING CURRENT A

GATE TRIGGER CURRENT '
VERSUS CASE TEMPERATURE
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FORWARD AND REVERSE
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- 2N2322

THROUGH 2N2329

2N2322A tHroueH 2N2329A
PNPN SILICON CONTROLLED RECTIFIERS

- DIFFUSED SILICON PLANAR* THYRISTORS

o FORWARD CURRENT RATING OF 1.6 AMP DC AT T, = 85°C

» BLOCKING VOLTAGE CAPABILITY TO 400 VOLTS

e MAXIMUM GATE TRIGGER CURRENT OF 100 A FOR 2N2322 SERIES AND
25 A FOR 2N2322A SERIES AT T =25°C

PHYSICAL DIMENSIONS

in accordance with
_JEDEC (T0-5) outline

o RELIABLE PLANAR CONSTRUCTION o e Fom
ABSOLUTE MAXIMUM RATINGS (Note 1) lzLo
. -125 .240
Maximum Temperatures ‘009
Storage Temperature ) Tsig —65°C to +150°C Pane g3
tOperating Junction Temperature T, —65°Cto +125°C )J “ ”
tLead Temperature (Soldering, 10 second time limit) +230°C o ﬂ ” H e
Maximum Currents and Power 200
rms Forward Current Tc =85°C Ieems) 2.0 Amps
(180° Conduction Angle) Te = 25°C 490 mA
Continuous Forward Current 1Tc = 85°C leogy 1.6 Amps
T, =25°C 355 mA
Average Forward Current 1o = 85°C lrav) 1.0 Amp
(180° Conduction Angle) T, =25°C 310 mA
tSurge Current T. =85°C Iemgsurge) 15 Amps NOTES:
(Y cycle, sine wave, 60 Hz, Peak) All dim.ensions in inches.
TPeak Forward Gate Current Tc =85°C loem 100 mA heads ai;t;egr:'ad";'g;fg' rovar  case
TPeak Gate Power Dissipation Tc =85°C Pom 0.1 Watt Package weight is 1.23 grams.
TAverage Gate Power Dissipation Tc =85°C Peiav) 0.01 Watt
Maximum Veitages, (T = —65°C T0 +125°C)
tPeak Reverse Gate Voltage ~ Vgpy 6.0 Volts .
! 2N2322  2N2323  2N2324  2N2325  2N2326  2N2327 2N2328  2N2329
2N2322R  2N2323A  2N2324A 2N2325A 2N2326A 2N2327A  2N2328A  2N2329A
TPeak Forward and Reverse Vi, Vo 25 50 100 150 200 250 300 400 Volts
Blocking Voltages )
TTransient Peak Reverse Vesum 40 75 150 225 300 350 400 500 Volts
Blocking Voltage (5 ms Max.)
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)
2N2322 through 2N2322A through
2N2329 2N2329A
SYMBOL CHARACTERISTIC TYP. MAX. TYP. MAX UNITS TEST CONDITIONS
lex Forward Blocking Current 20 20 nA Vo= RatedV,,  Rge=1kQ
T4 (125°C) Forward Blocking Current 10 100 LA V= RatedVp,  Rge=1kQ
Tl (125°C) Forward Blocking Current 10 100 #A V= Rated Vg, Rex =2kQ
lax Reverse Blocking Current 20 20 nA V,c=RatedVp,  Rge=1kQ
Tizy(125°C) Reverse Blocking Current 10 100 LA V. = Rated Vg, Rexk =1kQ
Tlrx(125°C) Reverse Blocking Current 10 100 rA Vax = Rated Vg Rexk =2kQ
loy Gate Trigger Current 40 100 12 25 rA Vaa =60V R =100
tlg(—65°C) Gate Trigger Current 120 350 36 75 A Vaa =60V R, =1002

1JEDEC Registered Values
NOTES: -

(1) These ratings are limiting values above which the reliability of the device may be impaired.

(2) Ambient temperature derating curves are derived with no external heat sink connected.

(3) Pulse Conditions: length = 300 us; duty cycle < 2%.

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD THYRISTORS 2N2322 through 2N2329 - 2N2322A through 2N2329A
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)
2N2322 through 2N2322A through
2N2329 2N2329A
SYMBOL CHARACTERISTICS MIN.  TYP. MAX. MIN. TYP. MAX UNITS TEST CONDITIONS
Vor Gate Trigger Voltage 0.55 0.55 Volts V,,=6.0V R =1009
TVg(—65°C)  Gate Trigger Voltage 081 1.0 081 09 Volts  V,,=6.0V R, =1002
Vg r(125°C) Gate Trigger Voltage 01 02 01 02 Volts  V,, = RatedV,,, R =1009
lhx Holding Current 0.9 mA Rek =1kQ R =10kQ
HX Holding Current 0.4 mA Rek=2kQ R =10kQ
Tlx(—65°C)  Holding Current 1.75 3.0 ‘ mA Rk =1kQ R =10kQ
Tl4x(—65°C)  Holding Current 07 30 mA  Rge=2kQ R =10kQ
T1,4x(125°C) Holding Current 015 0.2 mA Rek =1kQ R =50k%
1% (125°C) Holding Current 0.10 0.15 mA Rex =2kQ R =50k&
TV(85°C) On Voltage 1.7 20 1.7 20 Volts 1-=3.14A
1V(85°C) On Voltage 13 15 13 15 Volts |- =16A
dv/dt Critical Rate of Rise of Anode Voltage 150 150 V/ws  V,, = Rated Vg, Rgy = 5009
MAXIMUM RATINGS
FORWARD CURRENT VERSUS MAXIMUM FORWARD CURRENT VERSUS MAXIMUM
ALLOWABLE CASE TEMPERATURE ALLOWABLE AMBIENT TEMPERATURE
HALF WAVE CONDUCTION® HALF WAVE CONDUCTION®*(Note 2)
2.0 0.5
Lf(rms)®) N
2 16 l ( I § o4 NN h
H Ir(oc) \ 2 N NIFtrme”
£ 5 AN
w 1.2 w 0, +
& & NN NEeoo| N
a Ir(av)* a \\% \\
Z 08 g o2 NN
z z TN N
H g WU
Loa u o N
N
o ) ° *180° Conduction Angle
25 50 75 100 125 25 50 75 100 125 for Sinusoidal Current
Tc~MAXIMUM ALLOWABLE CASE TEMPERATURE —°C To—MAXIMUM ALLOWABLE AMBIENT TEMPERATURE-C Waveform; 50 to 400 Hz.
TYPICAL ELECTRICAL CHARACTERISTICS
INSTANTANEOUS ON VOLTAGE GATE TRIGGER CURRENT GATE TRIGGER VOLTAGE
VERSUS FORWARD CURRENT (Note 3) VERSUS CASE TEMPERATURE VERSUS CASE TEMPERATURE
o ° T, 5125%C e Vaa=6.0V "o Van:6.0V
5 < 120 R 1008 2 R <1008 1
T a0 ! ? 0.8
] & w
5 g 100 g
g 30 3 3 o6
z § 80 \ E ~J
g / 3 60 8 \
g / o NEA E ot
g A 5 40 G
S T ~N 2N2322A- 3
2 1o - 5 90 S 2N23298 i o2
! - ®
g o ‘]\i\\ ]
00.01 0.05 0.1 05 10 50 10 -75 -50 -25 O 25 S0 75 100 125 0-75 -50 -26 0 25 S50 75 100 125
15— INSTANTANEOUS FORWARD CURRENT —AMPS T¢—CASE TEMPERATURE —°C T¢—CASE TEMPERATURE ~°C
FORWARD AND REVERSE ALLOWABLE CRITICAL RATE OF
HOLDING CURRENT VERSUS BLOCKING CURRENT VERSUS RISE OF ANODE VOLTAGE
CASE TEMPERATURE JUNGTION TEMPERATURE VERSUS CASE TEMPERATURE
20 31 [T RATED Ve $ 200 . Vax- RATED Ve
= w Rgx =500 2
g g
" £ g 100 \\
0 . e ]
AERNEES = AN
3 wiwkm a2 10 P & 50 \\
2 e N z — 2 AN
2|~ N 2 Z s >
' RGN 2o g
F 04 =il N s s 2
(RG;’ZTN‘\ \ "; 2 é
0 l I ~ oot ? 10
75 -50 -26 0 25 50 75 100 125 E 25 50 75 100 125 5 25 50 75 100 125
Te~CASE TEMPERATURE -°C Ty~ JUNCTION TEMPERATURE —°C E T¢—CASE TEMPERATURE—°C

tJEDEC Registered Values
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2N4096 » 2N4097 » 2N4098
PNPN SILICON CONTROLLED RECTIFIERS

DIFFUSED SILICON PLANAR DEVICES

e OPERATION TO 125°C GUARANTEED WITH NO FORWARD OR REVERSE VOLTAGE DERATING. #
o LOW FORWARD “ON” VOLTAGE GUARANTEED AT 3 POINTS. PHYSICAL DIMENSIONS

o LOW FORWARD AND REVERSE LEAKAGES GUARANTEED. i é?) S(C)C(()Tgilnesc)eomlti:e

o PLANAR RELIABILITY BUILT IN.

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures .
- Storage Temperature — 65°C to + 125°C ane t %’ -

Operating Junction Temperature — 65°C to + 125°C Lo 1500 MIN
" Lead Temperature (Soldering, 10 sec, time limit) + 260°C Maximum ois ﬂﬂﬂ i

Maximum Power Dissipation
Average Gate Power Dissipation at 25°C Ambient Temperature (Note 2) 0.1 Watt

Maximum Currents
DC Forward Current at 25°C Case Temperature (Note 2) 1.0 Amp.
DC Forward Current at 25°C Ambient Temperature 175 mA
Surge Current at 25°C Ambient Temperature (Note 2) 4.0 Amps.
(Y2 cycle sine wave =8.3 msec)
Average Forward Current at 25°C Ambient Temperature 180° Conduction 130 mA

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise specified)

SYMBOL CHARACTERISTICS MIN TYP MAX UNITS TEST CONDITIONS
Vex Forward Blocking Voltage 2N4096 50 Volts lex = 0.05 4A, Rex = 1.0KQ
(Ta = — 65°C to + 125°C)  2N4097 100 Volts
2N4098 200 Volts
Vro Reverse Blocking Voltage 2N4096 50 Volts lro = 0.05 uA, Rex = o0
(Ta = — 65°C to + 125°C)  2N4097 100 Volts
2N4098 200 Volts
lex Forward Blocking Current 8 50 nA Rex = 1.0KQ
(at rated Vex)
lex (125°C) Forward Blocking Current 5 20 uA Rek = 1.0 KQ
(at rated Vex)
lro Reverse Blocking Current 8 50 nA Rex = o0
(at rated Vio)
Iro (125°C) Reverse Blocking Current 5 20 uA Rex = 0
(at rated Vo)
ler Gate Trigger Current 0.060 0.2 mA Vak = 10V, R, = 1000
ler (—55°C) Gate Trigger Current 0.110 2.0 mA Vace = 10V, Ry = 1009
Ver Gate Trigger Voltage 0.58 0.8 Volts VAK = 10V, R. = 1002
Ver (—55°C) Gate Trigger Voitage 0.75 1.1 Volts = 10V, R. = 100Q
Ver (125°C) Gate Trigger Voltage 0.2 04 Volts RL = 10 KQ
(at rated Vi)

Additional Electrical Characteristics on page 2

.

1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.

(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 44.5°C/Watt (derating factor of 22.5 mW/°C); junction to ambient thermal
resistance of 500°C/W (derating factor of 2.0 mW/°C).

FAIRCI LD

SEMICDNDUCTOR
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION

15-20



FAIRCHILD TRANSISTORS 2N4096 ¢ 2N4097e 2N4098

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise specified)
SYMBOL CHARACTERISTICS MIN TYP MAX UNITS TEST CONDITIONS
Ve On Voltage 0.95 1.15 Volts le =175mA
Ve On Voltage 1.05 1.2 Volts l: = 250mA
Ve On Voltage 1.2 16 Volts l- = 500mA
lno Holding Current 0.7 2.0 mA Rs = o0, R. = 1.0KQ
ler Gate Leakage Current 0.13 25 nA le =0,Vexk = —6.0V
ler (125°C) Gate Leakage Current :0.024 10 uh le =0,Vex=—6.0V
ton . Turn On Time 0.56 1.5 usec lp =200mA, ler = 10 mA
toss Turn Off Time (see tos circuit) 6.5 15 uSec le = lr =200 mA
dv/dt Critical Rate of Rise 75 200 Volts/usec Rex = 1 KQ, R. = 100Q
(at rated Vex) i
GATE CHARACTERISTICS
REVERSE GATE-CATHODE GATE TRIGGER CURRENT GATE TRIGGER VOLTAGE
LEAKAGE VERSUS TEMPERATURE VERSUS TEMPERATURE VERSUS TEMPERATURE
:: ) ” Vag * 10V 2 Vax - 1OV
/ " R, - 1000 - ~L R = 1000
T 1 v £ 1w '5" 1o ~ Sy
. Vok * 5.0/ e > N%w,&
g 50 — = NG 8 08 Lty
3 7 § ] ] ~ %
§ 2.0 % \ % 0.6 ~ ’2% >~
S 1 g = & ™~
g 5 N g o4 P
. 05 7 s \ S
_5 - — B P~ 5 0.2
© 02 = >
0.1 / 0
B L 65 5 105 125 5 50 5 0 45 B0 5 +100 4125 0-75 -50 25 0 5 H50 45 400 A5
'IA - AMBIENT TEMPERATURE - °C Tp - AMBIENT TEMPERATURE - °C 'IA - AMBIENT TEMPGRATIIRE -°C
TYPICAL ELECTRICAL CHARACTERISTICS
HOLDING CURRENT VERSUS
ON VOLTAGE VERSUS HOLDING CURRENT VERSUS REVERSE GATE CURRENT
FORWARD CURRENT GATE-CATHODE RESISTANCE AND TEMPERATURE
2.0 / 10. \ 28 I
- 5.0 I " T lgp - 10;,!4_
é 16 //' s o\ N < ~—t—
W] / s N Y .2
8 ’ Y / ;.z:. 2.0 ™ \\ N =
§ 1.2 § \\ \\\\ -55°C % 16
2 LOfy . -5591: /4" — ‘g’ 1.0 \\\ \4\ 125°C § 2 T—t— ’GR " 5.0mA__|
3 0 - B o= 2 05 - — 2
g 0.6 ; C, —§ g; ST 4H125°C ] '§ 8.0 Igr * 2.5TA
04 0.2 T w | 'or - 1.0mA_|
02 ||
St .00 o1 Lo T 1.0KQ 10K 100KQ BTR B 0 % W W
'F - FORWARD CURRENT - AMPS RGK ~ GATE CATHODE RESISTANCE - OHMS Tp = AMBIENT TEMPERATURE - °c
FORWARD AND REVERSE FORWARD AND REVERSE CRITICAL RATE OF RISE OF
BLOCKING CURRENT VERSUS BLOCKING CURRENT ANODE VOLTAGE FOR
g, PERCENT OF RATED VOLTAGE . VERSUS TEMPERATURE EXPONENTIAL WAVEFORM
s " T ;
g = Tp = 15°C E /J o \
% 1.0 § 1.0 g
g H - 3 N
g ; g ~ g AINA
¥ o — U g o — B \4\.
= g & NN
2 g Z a", 500 NG
§ o Ty - B°C g oo VEx * RATED VOLTAGE | & :i\
=z T v - ~N
<o | 2.0 100 i
x 0 10 20 30 4 50 6 70 8 9 100 - 50 13 100 125 10 20 50 100 200 500 1000
- PER-CENT OF RATED VOLTAGE _ﬁ Ta - AMBIENT TEMPERATURE - °c ' dv/dt - CRITICAL RATE OF RISE - VOLTS/uSEC

15-21




FAIRCHILD TRANSISTORS 2N4096 o 2N4097 ¢ 2N4098

MAXIMUM RATINGS

FORWARD CURRENT VERSUS FORWARD CURRENT VERSUS
MAXIMUM ALLOWABLE MAXIMUM ALLOWABLE CASE POWER DISSIPATION VERSUS
AMBIENT TEMPERATURE o TEMPERATURE . CASE TEMPERATURE
2 . o .50
75 0.9 2.5
£ 0.8 \ 2 2.0
£ ” N = N L
.E D.C. o *" 1180° Conduction Angle for \ \ ; . i\
= 1 180° Conduction Angle for & 0.6 Sinusoidal Waveform--50-400 K N S 150 =
& Jgp |- Sinuseidat Current Waveform % 0.5 N & L5 N
3 at 50-400 Hz \ 2 8- \\
g€ » N g 3 g ' N
g \\\ § 03 \\ 81 \
L':_ * N 02 - o 050 ™
) B 0.1 0.25
B B0 a0 W AW an YT s 0 @ w0 W5 Aw Az O 50 (3 100 125
Ty - MAXIMUM ALLOWABLE AMBIENT TEMPERATURE - °C To - CASE TEMPERATLRE - °C Te - CASE TEMPERATURE - °C

SWITCHING CHARACTERISTICS

TURN-OFF TIME VERSUS

TURN-ON TIME VERSUS FORWARD AND REVERSE
AMBIENT TEMPERATURE CURRENT
500 8.0 7
z Pl .5 -
g “o e 5 g 70
¥ @ 1 § 6.5
z w // g g 6.0 /
g w ,\@\\\F/ :g //
= \M/ 2 5.5
360 // &\\\V '§ . /
W= A e = Ve
120 [0 . is v
M B 0 B w0 AN s 40 50 100 500 1000
Tp - AMBIENT TEMPERATURE - °C 1g = I - FORWARD AND REVERSE CURRENT - mA

Y clreult
dt

MERCURY RELAY
0

R N
A o-——-——-
NC Vo
4 N 0632 —
fora . +. dt RC
L — vV
- C 1KQ =< 0 Vo = RATED VOLTAGE
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FAIRCHILD TRANSISTORS 2N4096 ¢ 2N4097e 2N4098

t ,¢¢ CIRCUIT

VAA=20V
100Q
<
51Q 2N4030 100Q JL
JL ke FT34C PULSE"B"
PULSE“A”
51Q

PULSE B DELAYED FROM PULSE A BY APPROXIMATELY 100 usec.

ANODE CHARACTERISTIC

b

FORWARD CONDUCTION

HOLDING CURRENT

FORWARD
T " BREAKOVER
=7~ VOLTAGE
i X -
\\— (] “\\\. \'}
REVERSE
FORWARD BLOCKING
BLOCKING VOLTAGE
VOLTAGE
REVERSE
BREAKDOWN
VOLTAGE
oo
FAIRCHILD
e

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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2N4108 » 2N4109 » 2N4110
PNPN SILICON CONTROLLED RECTIFIERS

DIFFUSED SILICON PLANAR DEVICES

OPERATION TO 125°C GUARANTEED WITH NO FORWARD OR REVERSE VOLTAGE DERATING.
LOW FORWARD “ON” VOLTAGE GUARANTEED AT 3 POINTS. PHYSICAL DIMENSIONS
LOW FORWARD AND. REVERSE LEAKAGES GUARANTEED. in accordance with
PLANAR RELIABILITY BUILT IN. JEDEC (TO-18) outline
© 19504, :gggm"
rSOI.IJTE MAXIMUM RATINGS (Note 1) 178
Maximum Temperatures v -fT;g
Storage Temperature — 65°C to + 125°C seating 4k i
Operating Junction Temperature — 65°C to + 125°C Plane 1§ 1‘
Lead Temperature (Soldering, 10 sec. time limit) + 260°C Maximum s Linos )l 500 MIN.
Maximum Power Dissipation 1o, H u [l
Average Gate Power Dissipation at 25°C Ambient Temperature (Note 2) 0.1 watt '
Maximum Currents 1100
DC Forward Current at 25°C Case Temperature (Note 2) 1.0 Amp. 050— Gate
DC Forward Current at 25°C Ambient Temperature 235 mA % Anode
Surge Current at 25°C Ambient Temperature (Note 2) 4.0 Amps. I
(%2 cycle sine wave =8.3 msec)
Average Forward Current at 25°C Ambient Femperature 180° Conduction 180 mA
.046 .
.036 .028
NOTES: All dimensions in inches
Leads are gold-plated kovar
Anode internally connected to case
Package weight is 0.44 gram

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise specified)
SYMBOL CHARACTERISTICS MIN TYP MAX UNITS TEST CONDITIONS
Vex Forward Blocking Voltage 2N4108 50 Volts lx = 0.05 yA, Rex = 1.0 kQ
(Ta = — 65°C to + 125°C)  2N4109 100 Volts
2N4110 200 . Volts
Vro Reverse Blocking Voltage 2N4108 50 Volts lro = 0.05 4A, Rex = o0
(Ta = — 65°C to + 125°C)  2N4109 100 Volts
2N4110 200 Volts
lex Forward Blocking Current 8 50 nA Rex = 1.0 ko
(at rated Vex) '
lex (125°C) Forward Blocking Current 5 20 uA Rek = 1.0 k2
(at rated Vix)
lro Reverse Blocking Current. 8 50 nA Rex = o0
(at rated Vo)
lro (125°C) Reverse Blocking Current 5 20 A Rex = 00
(at rated Vro)
ler Gate Trigger Current 0.060 0.2 mA Vak = 10V, R. = 100Q
ler (—55°C) Gate Trigger Current 0.110 2.0 mA Vak = 10V, R. = 1009
Ver Gate Trigger Voltage 0.58 0.8 Volts Vax = 10V, R, = 1000
Ver (—55°C) Gate Trigger Voltage 0.75 1.1 Volts Vak = 10V, R, = 1000
Ver (125°C) Gate Trigger Voltage 0.2 04 Volts R. =10kQ
(at rated Vex)

Additional Electrical Characteristics on page 2

NOTES:
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.
(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 44.5°C/Watt (derating factor of 22.5 mW/°C); junction to ambient thermal
resistance of 350°C/W (derating factor of 2.84 mW/°C).
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FAIRILD TRANSISTORS 2N4108 « 2N4109 ¢ 2N4110

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise specified)
SYMBOL CHARACTERISTICS MIN TYP MAX UNITS TEST CONDITIONS
Ve On Voltage 0.95 1.15 Volts I =175mA
Ve On Voltage 1.05 1.2 Volts I = 250 mA
Ve On Voltage 1.2 1.6 Volts lr = 500 mA
lno Holding Current 0.7 20 - mA Rs = oo, R = 1.0KQ
ler Gate Leakage Current 0.13 25 nA li =0,Vex = —6.0V
ler (125°C) Gate Leakage: Current 0.024 10 uA I =0,Vexk = —6.0V
ton Turn On Time 0.56 1.5 us l; = 200mA, ler = 10mA
tore Turn Off Time (see to« circuit) 6.5 15 us le =l =~200mA
dv/dt Critical Rate of Rise 75 200 Volts/ us Rex = 1 KQ, Re = 100 @
(at rated Vex)
GATE CHARACTERISTICS
REVERSE GATE-CATHODE GATE TRIGGER CURRENT GATE TRIGGER VOLTAGE
LEAKAGE VERSUS TEMPERATURE VERSUS TEMPERATURE VERSUS TEMPERATURE
: ” Va - 10V 12 Vax - 10V
[ R - 1000 P Lol Ry - 100
c 100 a - ~
: 0 Vo - 4.0V/ 3 ¢ | %,9,%_@
g 50 A . N g 08 Lt
3 § S R I N
g o % N £ N
é 10 / 2 50 AN z T\\ L
3 s . 5 5% T
3 2 5 ™ .'6 0.2
0.2 = =
0.123 & 65 8 105 125 0-15 50 -5 0 5 H0 45 400 H25 0-75 50 -5 0 5 50 5 410 45
TA - AMBIENT TEMPERATURE - °C TA - AMBIENT TEMPERATURE - °C TA - AMBIENT TEMPERATURE - °C
TYPICAL ELECTRICAL CHARACTERISTICS
HOLDING CURRENT VERSUS
ON VOLTAGE VERSUS HOLDING CURRENT VERSUS REVERSE GATE CURRENT
FORWARD CURRENT GATE-CATHODE RESISTANCE AND TEMPERATURE
2.0 / 10. \ 28 I
18 / N T IR~ toma —|
£ 16 / s >0 N § . u = Gki""\
T 14 // , 30 N N E,E 20
8 4 g 20 NONTTS =
§ 1.2 % \\ N 55°¢ g
Z LOFT - 55— Z g 10 N . e I e e lor = 5.0ma
e 1T LA H N I RN Y =]
€ 0.8F. . g5° = E N T E
E o -‘L-r"ns'—’/y ' gi SN Sm e 2 8.0 .
v =T _é 0.3 = Ter | 2.5mA
w04 02 - w0 lg = 1.0mA—|
0.2 Ry
0 0.1 0 l i
0.001 0.01 0.1 1.0 1000 10kQ 10kQ 100kQ 5 50 B 0 ®5 H0 A5 40 425
IF - FORWARD CURRENT - AMPS RGK - GATE CATHODE RESISTANCE - OHMS Ta ™ AMBIENT TEMPERATURE - °C
FORWARD AND REVERSE FORWARD AND REVERSE CRITICAL RATE OF RISE OF
BLOCKING CURRENT VERSUS BLOCKING CURRENT ANODE VOLTAGE FOR
PERCENT OF RATED VOLTAGE . VERSUS TEMPERATURE " EXPONENTIAL WAVEFORM
3 LI : g 3
0 T = 135°C
5 : E — AN
3 1.0 E L0 L~ £ N
2 S » b Mo
g g ~ g NS
% 01 e 2 01 B, \&
== < N
§ z < 5 \§?\
g oo I, - 5% g 0.01 b - % N
Ex = RATED VOLTAGE | K N
] é - R
}nmlo 10 20 30 4 50 6 70 8 9% 100 —? Mg 50 3 100 1% 0% 50 100 200 500 1000
PER-CENT OF RATED VOLTAGE _?,S Tp - AMBIENT TEMPERATURE - °C dv/dt - CRITICAL RATE OF RISE - VOLTS/pS
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FAIRCHILD TRANSISTORS 2N4108 ¢ 2N4109 e 2N4110

- FORWARD CURRENT - mA

I

o B 8

-5

FORWARD CURRENT VERSUS

MAXIMUM ALLOWABLE
AMBIENT TEMPERATURE

t
\o.c.
180° C ion Angle for

Sinusoidal Current Wavelork

at 50 - 400Hz

AN

N

N\

50 -5 0

5 B0 45 +100

%

Tp - MAXIMUM ALLOWABLE AMBIENT TEMPERATURE - °c

- FORWARD CURRENT - AMPS.

Ir

MAXIMUM RATINGS

FORWARD CURRENT VERSUS
MAXIMUM ALLOWABLE CASE

1.0

POWER DISSIPATION VERSUS

0.9
0.8

0.7

0.6

0.5
0.4

0.3

0.2

0.1

0
-15

Tc - CASE TEMPERATURE - °C

SWITCHING CHARACTERISTICS

TURN-ON TIME VERSUS

TEMPERATURE 0 CASE TEMPERATURE
o~ .50
\ 2.5
2 2.0
N S 115
180° Conduction Angle for C 3
- N \\ 8 1 \\
N N
; 1.0 AN
N £ o A
\ a 050 \‘
0.5 \
50 25 0 %5 50 45 400 45 %s 50 5 100 1%

Tc - CASETEMPERATURE - °C

TURN-OFF TIME VERSUS
FORWARD AND REVERSE

AMBIENT TEMPERATURE CURRENT
500 8.0
0 / 1.5
8 “ \ YN 1.0
.= 440 13 .5
g @ w 65
g 40 //, A E 6.0
é 380 ,\**y S /
v B 360 \y[/ .? 5.5
5 T ,*f[*@ Fso //
- b ‘¢ ';%— A
320 45
WS B0 @ w0 A5 AN Az 40 % 10 50 1000
Tp - AMBIENT TEMPERATURE - °C Ig = Ig - FORWARD AND REVERSE CURRENT - mA
dv
_— CIRCUIT
dt
MERCURY RELAY
R NO
A H‘
NC Vo
N N 632 —
Z + dt RC
=c 1KQ = Vo
T T . Vo = RATED VOLTAGE
Rek [

15-26




FAIRCHILD TRANSISTRS N4108 ® 2N4109 ¢ 2N4110

toff CIRCUIT

Vaa=20V
EIOOQ

ona030 100@  JL

PULSE“B"

PULSE B DELAYED FROM PULSE A BY APPROXIMATELY 100 us

PULSE“A”

Ol1pF

ANODE CHARACTERISTIC

'
FORWARD CONDUCTION
HOLDING CURRENT
FORWARD
o " BREAKOVER
7~ VOLTAGE
L\ .
\\- ) \\\_ v
REVERSE FORWARD BLOCKING
BLOCKING VOLTAGE
VOLTAGE :
REVERSE
BREAKDOWN
VOLTAGE
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2N4212 TroucH 2N4218
PNPN SILICON CONTROLLED RECTIFIERS

DIFFUSED SILICON PLANAR* THYRISTORS

FORWARD CURRENT RATING OF 1.25 AMPS D.C. AT T = 85°C

BLOCKING VOLTAGE CAPABILITY THROUGH 300 VOLTS : PHYSICAL DIMENSIONS
MAXIMUM GATE TRIGGER CURRENT OF 100 A AT T, = 25°C in accordance with
RELIABLE PLANAR*CONSTRUCTION JEDEC (TO-5) outline
BSOLUTE MAXIMUM RATINGS (Note 1) 33508 8o,
Maximum Temperatures 309
tStorage Temperature } Ttg —65°C to 4-150°C 125 zLo
tOperating Junction Temperature ) T, —65°Cto +125°C iog? 240
Maximum Currents » : Seating - [
rms Forward Current Tc=85°C letrme) 1.6 Amps J ” s b
(180° Conduction Angle) (Note 2) To=25°" ‘ 490 mA 3 rshos [I n [I S
Continuous Forward Current Te = 85°C leooy 1.25 Amps 0162 R
T, =25°C 355 mA
Average Forward Current Te=85°C A 1.0 Amp ‘ . 200
(180° Conduction Angle)( Note 2) 1T = 105°C 0.5 Amp 100 ] Gate
TA =25°C 310 mA Cathode 2 //3 ?s N Anode
tSurge Current _ T =85°C TeMsurge) 15 Amps L N \
(Y, cycle sine wave, 60 Hz peak) \ -\\. 73
tPeak Forward Gate Current : Te=125° lorm 0.1 Amp e &—//
(180° Conduction Angle) A —
Maximum Gate Power (T, = 85°C) .034\\/§ £ 045
tPeak Gate Power Dissipation - . Pom 0.1 Watt NoTES: 02
tAverage Gate Power Dissipation Pomiaw 0.01 Watt All dimensions in inches.
Maximum Voltages (T = —65°C to 125°C) Leads are gold-plated Kovar.
tPeak Reverse Gate Voltage _ Verm 6.0 Volts Anode internally connected to case.
TPeak Forward and Reverse Blocking Voltages Vewr Vv 2N4212 25 Volts Package weight is 1.23 grams
2N4213 50 Volts
2N4214 100 Volts
2N4215 150 Volts
2N4216 200 Volts
2N4217 250 Volts
) ‘ 2N4218 300 Volts
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted)
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS
lex Forward Blocking Current 40 200 nA V.« = Rated Vg Rek = 1.0 k2
Tlex(125°C) Forward Blocking Current .20 200 kA V¢ = Rated Vi, Rgk = 1.0 k2
RX Reverse Blocking Current 40 200 nA V,k = Rated Vi Rk = 1.0 k2
Tlrx(125°C) Reverse Blocking Current - 20 200 #A V.« = Rated V, Rex = 1.0k
T ~ Gate Trigger Current 40 100 1A Vaa =70V R =100Q
Tlg(—65°C)  Gate Trigger Current 120 300 uA Vaa =10V R =100Q
ot Gate Trigger Voltage , 0.58 0.7 Voit Vaa =70V, Ry = 1.0k2, R, =100
tVgr(—65°C)  Gate Trigger Voltage 0.8 1.0 Volt Vaa =70V, R = 1.0k, R =100
TVg1(125°C) Gate Trigger Voltage 0.1 0.21 Voit Vaa = Rated Vi, Rgy = 1.0k2, R, =100 2
x Holding Current S 09 mA Voo =7.0V Rgk = 1.0 k&
tlyx(—65°C)  Holding Current . : ‘ 1.75 7.0 mA Vapa =70V Rex = 1.0k
ler Reverse Gate Current ; ' .005 1.0 LA Ve =—6.0V l,=0
Ve ~ OnVoltage (Note 4) 1.7 2.0 Volts I =3.14A
dv/dt Critical Rate of Rise of Anode Voltage 150 V/es  Vu, = Rated Vi Rk = 500 &2
1JEDEC Registered Values. . *Planar is a patented Fairchild process.
NOTES:
(1) These ratings are limiting values above which the reliability of the device may be impaired.
(2) These ratings give a maximum junction temperature of 125°C with the i ge power dissipation and a i  junction to case thermal resistance of 18°C/Watt and a
junction to ambient thermal resistance of 225°C/Watt.
(3) Ambient temperature derating curves are derived with no external heat sink connected.
| (4) Pulse Conditions: length = 1ms max; duty cycle < 1%.
Wi
FAIRCHILD
E
SEMICONDUCTOR
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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FAIRCHILD THYRISTORS 2N4212 through 2N4218

FORWARD CURRENT VERSUS MAXIMUM
ALLOWABLE CASE TEMPERATURE
HALF WAVE CONDUCTION®

MAXIMUM RATINGS

FORWARD CURRENT VERSUS MAXIMUM
ALLOWABLE AMBIENT TEMPERATURE
HALF WAVE CONDUCTION® (Note 3)

2.0 0.5
N
i N
l *
© 1.6 Elrms! gos N
i £ e
AL
w o
& T [ 7| l\
= Tr(av)” E ‘N
S 7] e ) ) \\
o
& 0. = 0.2 "
§0° H NN
s 2 NN
0 N\ \ NN
404 N LA ‘\
NN
N
0 0
25 50 75 125 25 50 75 100 125

Tc - MAXIMUM ALLOWABLE CASE TEMPERATURE-°C

*180° Conduction Angle for
Sinusoidal Current Waveform;
50 to 400 Hz.

TA-MAXIMUM ALLOWABLE AMBIENT TEMPERATURE -°C

INSTANTANEOUS ON VOLTAGE
VERSUS FORWARD CURRENT

(Note 4)
5.0 T TIT
1,:25°C_|

g
40
3
<
5
2130 /
3 .
E
g 20
z
=
E
=3
2 1.0 4
&

0

0.01 0.05 0.1 0.5 1.0 5.0 10

Ip—INSTANTANEOUS FORWARD CURRENT-AMPS

HOLDING CURRENT VERSUS
CASE TEMPERATURE

——
RgK=1.0k2

N
1.2 \

x~HOLDING CURRENT-mA

0
-5 -50 -25 0 25 50 75 100 125
T-CASE TEMPERATURE-C .

GATE TRIGGER CURRENT
VERSUS CASE TEMPERATURE

140 T T

Vaa:7.0v

< 120 Ry 21008 |

b

=

Z 100

[

&

2

© 80

@

w

8 N\

= 80 N

13

w

5 a0

?

5

= 20
\\

0
<75 -50 -256 0 25 50 75 100 125
Tc-CASE TEMPERATURE-°C

FORWARD AND REVERSE
BLOCKING CURRENT VERSUS
JUNCTION TEMPERATURE

%100 T '

e | Vak=RATED Vg, VRM

#

3

2

S w0

2 e
3

o Z
-

@

= 10 ,/
2 e

(=]

z 7

s

; 0.1 /

%

=

X0.01

= 25 50 5 100 125

Ty-JUNCTION TEMPERATURE -*C

TYPICAL ELECTRICAL CHARACTERISTICS

1.0 T
Vaa=7.0V |
@ R, = 1002
= 08
>
g
<
S 06 I
] ~N
e
g >
©
8 04 AN
(3
=
w
=
? 02
-
Ed

dv/gy — CRITICAL RATE OF
RISE OF ANODE VOLTAGE ~V/ps

GATE TRIGGER VOLTAGE
VERSUS CASE TEMPERATURE

0
-75 -50 25 0 25 50 75 100 125
Tc-CASE TEMPERATURE-°C

'ALLOWABLE CRITICAL RATE OF
RISE OF ANODE VOLTAGE VERSUS
CASE TEMPERATURE

200 T
Vaa® RATED Vpy
\ Rk =500
00 <
50 S -
~N
N
20
10
25 50 75 100 125

Tc-CASE TEMPERATURE-°C
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