


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 iunction 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 @TMAX @2s·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 

TO -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 2N889 
300 2N890 

0.40@ 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 

* Planar is a patented Fairchild process. 
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PLANAR SILICON CONTROLLED RECTIFIER SELECTION GUIDE 

D.C. Max. Gate Rated 
Forward Trigger Frwd. & Rev. FSC 

Current Current Current Blocking Type 
Category Package @TMAX @25"C . Voltage Number 

Amp@ •c mA Volts 

uo@ so• 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 
offers, or for which a close equivalent is offered. 
Where Fairchild does not offer the registered type, an equivalent is sug­
gested based on approximate forward current rating, same or closest 

FSC 
EIA Equiv. EIA 

Type Pkg. Type Pkg. Type Pkg. 

2N876 TO -18 2N876 TO -18 2N1884 TO -9 
2N877 TO -18 2N877 TO -18 2N1885 T0-9 
2N878 TO -18 2N878 TO -18 2N2009 lsol. Case 
2N879 T0-18 2N879 TO -18 2N2010 T0-5 
2N880 TO -18 2N88.0 T0-18 2N2011 T0-5 
2N881 T0-18 2N881 TO -18 2N2012 TO· 5 
2N882 TO -18 2N882 TO -18 2N2013 lsol. Case 
2N884· TO -18 2N884 TO -18 2N2322 TO· 5 
2N885 T0-18 2N885 TO -18 2N2322A T0-5 
2N886 TO -18 2N886 T0-18 2N2323 T0-5 
2N887 T0-18 2N887 TO -18 2N2323A TO· 5 
2N888 T0-18 2N888 T0-18 2N2324 TO· 5 
2N889 TO -18 2N889 T0-18 2N2324A TO· 5 
2N890 T0-18 2N890 T0-18 2N2325 TO· 5 
2N892 T0-18 2N892 TO -18 2N2325A TO· 5 
2N894 TO -18 2N894 TO -18 . 2N2326 TO· 5 
2N896 TO -18 2N896 TO -18 2N2326A TO· 5 
2N898 TO -18 2N898 TO -18 2N2327 TO -5 
2N900 T0-18 2N900 TO -18 2N2327A TO -5 
2N948 TO -18 2N948 T0-18 2N2328 T0-5 
2N949 T0-18 2N949 T0-18 2N2328A TO· 5 
2N950 TO -18 2N950 T0-18 2N2344 T0-5 
2N951 TO -18 2N951 T0-18 2N2345 TO· 5 
2Nl869 T0-9 FT1869 T0-5 2N2346 TO· 5 
2N1870 T0-9 FT1870 T0-5 2N2347 TO· 5 
2N1870A' T0-9 FT1870 T0-5 2N2348 TO· 5 
2N1871 T0-9 FT1871 T0-5 2N2679 TO -18 
2N1871A' T0-9 FT1871 T0-.5 2N2680 T0-18 
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equivalent package, blocking voltage and gate sensitivity. 
All FT numbered types are identical to EIA registered types except for slight 
package differences (EIA T0-9 or isolated case T0-5 versus FSC T0-5 with 
anode connected to case). 

FSC FSC 
Equiv. EIA Equiv. 

Type Pkg. Type Pkg. Type Pl<g •• 

FT1884 TO -5 2N3005 T0-18 2N4108 TO -18 
FT1885 T0-5 2N3006 T0-18 2N4109 TO -18 
FT2009 T0-5 2N3007 TO -18 2N4109 T0-18 
FT2010 T0-5 2N3008 TO -18 2N4110 T0-18 
FT2011 T0-5 2N3027 T0-18 2N4108 TO -18 
FT2012 T0-5 2N3028 TO -18 2N4109 TO -18 
FT2013 T0-5 2N3029 T0-18 2N4109 T0-18 
2N2322 TO· 5 2N3030 T0-18 2N885 T0-18 
2N2322A T0-5 2N3031 T0-18 2N886 T0-18 
2N2323 T0-5 2N3032 T0-18 2N887 T0-18 
2N2323A TO -5 2N3254 TO -46 2N884 T0-18 
2N2324 T0-5 2N3255 TO -46 2N885 TO -18 
2N2324A T0-5 2N3256 TO· 46 2N886 T0-18 
2N2325 T0-5 2N3257 TO -46 2N4096 T0-46 
2N2325A T0-5 2N3258 TO· 46 2N4096 T0-46 
2N2326 T0-5 2N3259 TO -46 2N4097 T0-46 
2N2326A T0-5 2N3555 TO· 5 2N2323A TO· 5 
2N2327 TO· 5 2N3556 TO -5 2N2324A TO- 5 
2N2327A TO- 5 2N3557 TO· 5 2N2324A TO· 5 
2N2328 T0-5 2N3558 TO· 5 2N2326A T0-5 
2N2328A TO- 5 2N3559 T0-5 2N2323 T0-5 
2N2322A TO· 5 2N3560 TO· 5 2N2324 T0-5 
2N2323A TO -5 2N3561 TO· 5 2N2324 TO· 5 
2N2324A T0-5 2N3562 TO· 5 2N2326 TO· 5 
2N2325A TO· 5 2N4096 TO -46 2N4096 T0-46 
2N2326A TO· 5 2N4097 T0-46 2N4097 'ro-4s 
2N885 T0-18 2N4098 T0-46 2N4098 T0-46 
2N886 T0-18 2N4108 T0-18 2N4108 T0-18 



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. 

2Nl872 T0-9 FT1872 TO- 5 2N2681 TO -18 2N887 TO -18 2N4109 T0-18 2N4109 TO: 18 
2N1872A' T0-9 FT1872 TO- 5 2N2682 TO -18 2N889 TO -18 2N4110 T0-18 2N4110 T0-18 
2N1873 T0-9 FT1873 TO- 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 TO- 5 2N2685' TO - 18 2N887 T0-18 2N4146 T0-52 2N4109 T0-18 
2N1875' T0-9 2N2322A T0-5 2N2686' TO- 18 2N889 TO -18 2N4147 TO- 52 2N4109 TO -18 
2N1876' T0-9 2N2323A TO- 5 2N2687 TO -18 2N4108 TO -18 2N4148 T0-52 2N4110 T0-18 
2N1877' T0-9 2N2324A T0-5 2N2688 TO - 18 2N4109 TO -18 2N4149 TO- 52 2N4110 TO -18 
2N1878' T0-9 2N2324A T0-5 2N2689 TO -18 2N4109 T0-18 2N4212 T0-5 2N4212 T0-5 
2N1879' T0-9 2N2325A T0-5 2N2690 T0-18 '2N4110 T0-18 2N4213 TO- 5 2N4213 T0-5 
2Nl880' T0-9 2N2326A T0-5 2N3001 T0-18 2N885 T0-18 2N4214 T0-5 2N4214 T0-5 
2Nl881 T0-9 FT1881 T0-5 2N3002 TO -18 2N886 T0-18 2N4215 TO- 5 2N4215 T0-5 
2N1882 T0-9 FT1882 TO- 5 2N3003 TO -18 2N887 TO -18 2N4216 TO- 5 2N4216 T0-5 
2Nl883 T0-9 FT1883 T0-5 2N3004 TO -18 2N889 TO -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 15-4 FT1870 15-12 2N2325A 15-18 

2N878 15-4 FT1871 15-12 2N2326 15-18 

2N879 15-4 FT1872 15-12 2N2326A 15-18 
2N880 15-4 FT1873 15-12 2N2327 15-18 

2N881 15-4 FT1874 15-12 2N2327A 15-18 
2N882 15-4 FT1881 15-14 2N2328 15-18 
2N884 15-6 FT1882 15-14 2N2328A ins 
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 THROUGH 2N882 
PNPN SILICON CONTROLLED RECTIFIERS 

• FORWARD CURRENT RATING OF 0.35 AMPS DC AT Tc= 1oo·c 
• BLOCKING VOLTAGE CAPABILITY TO 300 VOLTS 
• MAXIMUM GATE TRIGGER CURRENT OF 200 µA AT Tc= 25°C 
• RELIABLE PLANAR CONSTRUCTION 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
tStorage Temperature 
tOperating Temperature 
tLead Temperature (Soldering, 10 second time limit) 

Maximum Currents 
RMS Forward Current 

(180° Conduction Angle) (Note 2) 
Continuous Forward Current 

(Note 2) 
Average Forward Current 

(180° Conduction Angle) (Note 2) 
tPeak Recurrent Forward Current 

(Repetition rate of 60 pps 
or higher, ~ 0.01 duty cycle) , 

tSurge Current 
(Rectangular pulse of 0.2 
ms duration, peak) 

tPeak Forward Gate Current 
Maximum Voltages (Tc= -65°C to +100°C) 

tPeak Reverse Gate Voltage 
tDC Forward and Reverse Blocking 

Voltage 

Tc= 100°c 
TA= 25°C 

tTc = 100°c 
TA= 25°C 
Tc= 100°c 
TA=25°C 
Tc= 100°c 

Tc= 100°c 

Tc= 100°c 

IFIRMSl 

IF(DCl 

IF!AVl 

IFRM 

IFM(surge) 

IGFM 

VGRM 
VFM• VRM 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. 

tlFX Forward Blocking Current 0.004 
t1Fx(l25°C) Forward Blocking Current 1.5 
ti RX Reverse Blocking Current 0.004 
t1Rx(125°C) Reverse Blocking Current 1.5 
ti GR Reverse Gate Current (except 2N882) 0.1 
ti GR Reverse Gate Current (2N882 only) 0.1 
ti GT Gate Trigger Current 100 
tVGT Gate Trigger Voltage 0.40 0.64. 
tlHX. Holding Current 1.4 
tVf On Voltage (Note 3) 1.0 
dV/dt Critical Rate Of Rise Of Anode Voltage 95 

tJEDEC Registered Values 

NOTES: 

DIFFUSED SILICON PLANAR* THYRISTORS 

PHYSICAL DIMENSIONS 

-65°C to + 150°C 
-65°C to +150°C 

2N876 
2N877 
2N878 
2N879 
2N880 
2N881 
2N882 

MAX. 

10 
100 
10 

100 
10 
10 

200 
0.80 
5.0 
1.5 

+230°C 

430mA 
300mA 
350mA 
240mA 
280mA 
192mA 

20Amps 

20Amps 

250mA 
NOTES: All dimensions in inches 

Leads are gold-plated Kovar 

5.0Volts 
15 Volts 
30 Volts 
60 Volts 

lOOVolts 
150 Volts 
200Volts 
300 Volts 

Anode internally connected to case 
Package weight is 0.43 grams 

UNITS TEST CONDITIONS 

µA VAK = RatedVfM• RGK = 1.0 k!l 
µA VAK =Rated vfM• RGK = 1.0 k!l 
µA V AK = Rated VRw RGK = 1.0 k!! 
µA V AK = Rated VRw RGK = 1.0 k!l 
µA VGK = -'-2.0V, IA=O 
µA VGK = -5.0V, IA=O 
µA VAA = 5.0V, RL = 100!!, R65 = 10 kn 
Volts VAA = 5.0V, RL = 10on. R65 = 100!! 
mA VAA = 5.0V, IG=-150µ,A 
Volts 1.F = 200 mA 
V/µs VAA =Rated VFM• RGK = 1.0 kn 

*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 44.5°C/Watt 

and a junction to ambient theimal resistance of 350°C/Watt. 
(3) Pulse Conditions: Length= 300 JLS; Duty Cycle:::; 2%. 
(4) Ambient temperature derating curves are derived with no external heat sink connected. 

FAIRCl-llLCJ 

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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FAIRCHl~D ·.THYRISTOR~ 2N876 THROUGH 2N882 
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MAXIMUM RATINGS 

FORWARD CURRENT VERSUS MAXIMUM 
ALLOWABLE CASE TEMPERATURE 

HALF WAVE CONDUCTION* 

1111. 
FIRMS) 

I\ 
II 

1FIDCI I\ 
111, ~ 

F!AVI 
N~\ 

I ~ 
)\I\ 

~ 

l\ ~ 
r-;~ 

50 75 100 125 150 

FORWARD CURRENT VERSUS MAXIMUM 
ALLOWABLE AMBIENT TEMPERATURE 

HALF WAVE CONDUCTION"' 

Tc - MAXIMUM ALLOWABLE CASE TEMPERATURE - °C TA - MAXIMUM ALLOWABLE AMBIENT TEMPERATURE - °C 

0 180° Conduction Angle for Sinusoidal Current Waveform: 50 to 400 Hz. 

INSTANTANEOUS ON VOLTAGE 
VERSUS FORWARD CURRENT 

l.o~~~~-~~-1;.;i:~TE-ll-~ 

10 

Tc• 25°C 

IF· INSTANTANEOUS FORWARD CURRENT· AMPS 

HOLDING CURRENT 
VERSUS CASE TEMPERATURE 

.1 l 
I-->--+---+--+---+---+- V AA• 5,0V -

s.o -\- 'c. ·lSllJA 

1i \ ! 6.0 l---J\.~-+---+-l---+-+---1--+----l 

~ 4.0 l---.f---'\1----1--+--+-~---+-~ 

~ 
2.0 ,___,___,____,l"'..._~.__+---+--4----+----l --~ 
OL-.L---L---'---'--'---'---'-'--' 
·75 ~ ·25 0 25 W 75 100 125 IW 

Tc - CASE TEMPERATURE - °C 

TYPICAL ELECTRICAL CHARACTERISTICS 

500 

_t; 100 

0 

GATE TRIGGER CURRENT 
VERSUS CASE TEMPERATURE 

~ VA~' 5.Jv -
Rl • JOOO 
Res· 10 kO -

~ 
~ 
.~ 

'i-J 
I-

~ ~ ~ o 25 w n ~ m ~ 
Tc· CASE TEMPERATURE - °C 

FORWARD AND REVERSE 
BLOCKING CURRENT 

VERSUS JUNCTION TEMPERATURE 
10 

z 

* B i.o 
~ 
z 

8 
~ 
~ 0.1 

~ 0.01 

~ -o.oo l 

VAK • RATEDVFM• VRM 
I= RcK·J.Okn 

-r 
Ll 

£ 
L 

~-

25 50 75 100 

L 

L"1 
L 

~= 

125 
T J - JUNCTION TEMPERATURE - °C 
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lW 

GATE TRIGGER VOLTAGE 
VERSUS CASE TEMPERATURE 

::>~ 0.21---1---+--l--!--l---+---l-l--j 

r--1~r--r---+--+--+--+--+----J 

OL_.L-+--l-....L._L-_L---1-~ 
·75 ·50 ·25 0 25 50 75 JOO 125 150 

Tc· CASE TEMPERATURE· 'C 

ALLOWABLE CRITICAL RATE OF 
RISE OF ANODE VOLTAGE 

VERSUS CASE TEMPERATURE 

t----t-----t----+-~-t-~~ 

~ ~'---'---.L----'----'---' 
25 50 75 100 125 JW 

Tc - CASE TEMPERATURE - °C 



2N884 THROUGH 2N890 
PNPN SILICON CONTROLLED RECTIFIERS 

DIFFUSED SILICON PLANAR* THYRISTORS 

• FORWARD CURRENT RATING OF 0.35 AMPS DC AT Tc= 100°C 
• BLOCKING VOLTAGE CAPABILITY TO 300 VOLTS 
• MAXIMUM GATE TRIGGER CURRENT OF 20 µA AT Tc= 25°C 
• RELIABLE PLANAR CONSTRUCTION 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

tStorage Temperature 
tOperating Temperature 
tLead Temperature (Soldering, 10 second time limit) 

Maximum Currents 
RMS Forward Current 

(180° Conduction Angle) (Note 2) 
Continuous Forward Current 

(Note 2) 
Average Forward Current 

(180° Conduction Angle) (Note 2) 
tPeak Recurrent Forward Current 

(Repetition rate 60 pps or 
higher, ::::; 0.01 duty cycle) 

tSurge Current 
(Rectangular pulse of 0.2 
ms duration, peak) 

tPeak Forward Gate Current 
Maximum Voltages (Tc= -65°C to +lOO"C) 

tPeak Reverse Gate Voltage 
tDC forward and Reverse Blocking 

Voltage 

Tc= 100°c 
TA= 25°C 

tTc = l00°C 
TA= 25°C 
T~ = 100°c 
T~ = 25°C 
Tc= 100°c 

Tc= 100°c 

Tc= 100°c 

IHRMSJ 

IFIDCI 

IFIAVl 

If RM 

lfM(surge) 

IGFM 

VGRM 
VFM•VRM 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. 

tlFX forward Blocking Current 0.004 
t1Fx(l25°C) Forward Blocking Current 1.5 
tlRx Reverse Blocking Current 0.004 
t1Rx(l25°C) Reverse Blocking Current 1.5 
ti GR Reverse Gate Current (except 2N890) 0.1 
ti GR Reverse Gate Current (2N890 only) 0.1 
ti GT Gate Trigger Current 10 
tVGT Gate Trigger Voltage 0.44 0.57 
tlHx Holding Current 0.1 0.15 
tVF On Voltage (Note 3) 1.0 
dV/dt Critica I Rate of Rise of Anode Voltage 95 

tJEDEC Registered Values 

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

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

k--------- I • 230 A 

-65°C to +150°C 

-.m DIA. r~--==i-t__.f°g DI . 

.030 .210 
MAX. .170 -65°C to +150°C 

Seating L .. . t 

2N884 
2N885 
2N886 
2N887 
2N888 
2N889 
2N890 

MAX. 

1.0 
20 
1.0 
20 
10 
10 
20 

0.60 
1.0 
1.5 

+230°C 

430 mA 
300 mA 
350 mA 
240mA 
280mA 
192mA 

20Amps 

20Amps 

250 mA 

5.0 Volts 
15 Volts 
30 Volts 
60 Volts 

lOOVolts 
150 Volts 
200 Volts 
300 Volts 

._gi~DIA. _J 

NOTES: All dimensions in inches 
Leads are gold-plated Kovar 
Anode internally connected to case 
Package weight is 0.43 grams 

UNITS TEST CONDITIONS 

µA V AK = Rated VFM• RGK = 1.0 kfl 
µA V AK= Rated VFM• RGK = 1.0 kfl 
µA V AK = Rated VRM• RGK = 1.0 kfl 
µA V AK = Rated VRM• RGK = LOkfl 
µA VGK = -2.0V, IA =0 
µ,A VGK = -5.0V, IA =0 
µ,A VAA = 5.0V. RL = 10on. RGs = 10 kfl 
Volts VAA = 5.0V, RL = 10on. RGs = 10on 
mA VAA = 5.0V. IG = -50µ,A 
Volts IF= 200mA 
Vfµs V AA = Rated VFM' RGK = 1.0 kfl 

*Planar is a patented Fairchild process 

(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 µ,s; Duty Cycle::=; 2%. 
(4) Ambient temperature derating curves are derived with no external heat sink connected. 

FA.IRCHILCJ 

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 2N884 THROUGH 2N890 

MAXIMUM RATINGS 

FORWARD CURRENT VERSUS MAXIMUM 
ALLOWABLE CASE TEMPERATURE 

HALF WAVE CONDUCTION" 
0.50 ,.......,....,...,.. l..,....,. ,,..,.,...,_,...,...,,-,-.....,....,....,..-r-i-..,....,....,-,-.-r-1 

0. 45 H t- 1 FIRMS)' +-+-1-+->-+-!--+-+---+-+-+-+-+-+--+-+-< 
1-H-+-+-++-+-+-+-+-1-H-H~ 

~ 0.40 lFID~l 
~ 0.35 --------~l\~4-+-+-1--+--!-H :_ TfT, 
1i:i 0. 30 H-+t- ' F(AVl -+-+-t-t-+-t-t---+--+"~-+-+-+-+-+-<--t 

~ ~ ~ 
~ 0 .25 1-+-+-+-+-+--+-+-+-+-t-1-+-1-+-.._...f"l+-~,._i\ .... ri+-+-t-1---+-1 

~ 0. 20 1--+-'f-+-jf-+-j-+-l-+-l-+-l-H-H-+~->1i\c--lllH' "l~ \-+-+-+ 

~ 0.15 1-+-+-+-+-+--+-+-+-+-t-1-+-1-+-+-+-+-+-+~~~+tt-+-1--t 
u. I\ ~ 

0. IO H-t-t-t-t--r-+-+-+--t-t-t-t-t-t-t-t-t--t-+--f'<lw---1-1 

l I'\ 0. 05 i--+-'f-+-jf-4--j-+-l-+-l-+-l-H-+-l-+-l-+-+-+-+-ll~Nl-l 

o~~~~~-+-~~~~~~~--+-~~ 
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2N892 • 2N894 • 2N896 • 2N898 •,2N900 
PNPN SILICON CONTROLLED RECTIFIERS 

DIFFUSED SILICON PLANAR* THYRISTORS 

• CHARACTERIZED FOR TURN-OFF CAPABILITY 
• FORWARD CURRENT RATING OF 0.3 AMPS AT Tc = 75°C 
• MAXIMUM GATE TRIGGER CURRENT OF 50 µA AT Tc= 25°C 
• RELIABLE PLANAR CONSTRUCTION , 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

tStorage Temperature 
tOperating Temperature 
tLead Temperature (Soldering, 10 second time limit) 

Maximum Currents 
RMS Forward Current 

(180° Conduction Angle) (Note 2) 
Continuous Forward Current 

(Note 2) 
Average Forward Current 

(180° Conduction Angle) (Note 2) 
tPeak Recurrent Forward Current 

(Repetition rate of 60 pps or 
higher, ::;: 0.01 duty cycle) 

tSurge Current 
(Rectangular pulse of 0.2 
ms duration, peak) 

tPeak Forward Gate Current 
Maximum Voltages CTc = -65°C to +75°C) 

tPeak Reverse Gate Voltage 
tDC Reverse Blocking Voltage 
tDC Forward Blocking Voltage 

Tc= 75°C 
TA= 25°C 

tTc = 75°C 
TA= 25°C 
Tc= 75°C 
TA= 25°C 
Tc= 75°C 

Tc= 75°C IFM(surge) 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. 

tlRX Reverse Blocking Current 0.004 

tlFX Forward Blocking Current 0.004 
t1Fx(l25°C) Forward Blocking Current 2.0 
ti GR Reverse Gate Current 0.1 
ti GT Gate Trigger Current 20 
tVGT Gate Trigger Voltage 0.4 0.64 
tlGQ Gate Turn-Off Current 

tVGQ Gate Turn-Off Voltage 
tVF On Voltage (Note 3) 1.05 
tVF On Voltage (Note 3) 0.75 

ttgq Gate Controlled Turn-Off Time (Note 4) 

tJEDEC Registered Values 

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

PHYSICAL DIMENSIONS 

-65°C to + 150°C 
-65°Cto +125°C 

2N892 
2N894 
2N896 
2N898 
2N900 

MAX. 

10 
10 

100 
10 
50 
0.7 
2.0 
1.5 
2.0 
1.0 
15 

+230°c 

300 mA 
188 mA 
250mA 
145 mA 
190mA 
120mA 

10 Amps 

20Amps 

250 mA 

5.0 Volts 
15 Volts 
15 Volts 
30 Volts 
60 Volts 

NOTES: All dimensions in inches 
Leads are gold-plated Kovar 

lOOVolts 
200 Volts 

Anode internally connected to case 
Package weight is 0.43 grams 

UNITS • TEST CONDITIONS 

µA VAK = -15V, RGK = 1.0 k!l 
µA V AK= Rated VFM• RGK = 1.0 k!l 
µA V AK = Rated VFM• RGK = 1.0 k!l 
µA VGK = -5.0V' IA=O 
µA VAA = 5.0V, RL=lOO!l, RGs = 10 kn 
Volts VAA = 5.0V, RL = 100!2, RGs = 10on 
mA IF= 4.0 mA 
Volts IF=4.0mA 
Volts IF= 250 mA 
Volts IF== 4.0 mA 
,µs IF= 4.0 mA, VGQ = 4.0V 

~ 

*Planar is a patented Fairchild process 

(2) These ratings give a maximum junction temperature of 125°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 =c 300 µs; 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 

FORWARD CURRENT VERSUS MAXIMUM 
ALLOWABLE CASE TEMPERATURE 

HALF WAVE CONDUCTION* 

Tc - MAXIMUM ALLOWABLE CASE TEMPERATURE - °C 

MAXIMUM RATINGS 

FORWARD CURRENT VERSUS MAXIMUM 
ALLOWABLE AMBIENT TEMPERATURE 
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TA - MAXIMUM ALLOWABLE AMBIENT TEMPERATURE - °C 

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

TYPICAL ELECTRICAL CHARACTERISTICS 
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Time t9q is the maximum negative pulse duration required to turn-off all devices. 
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2N948 THROUGH 2N951 
PNPN SILICON CONTROLLED RECTIFIERS 

DIFFUSED SILICON PLANAR* THYRISTORS 

• FORWARD CURRENT RATING OF 0.26 AMPS DC AT Tc= 125°C 
• BLOCKING VOLTAGE CAPABILITY TO 200 VOLTS 
• MAXIMUM GATE TRIGGER CURRENT OF 20 µA AT Tc= 25°C 
• RELIABLE PLANAR CONSTRUCTION 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
tStorage Temperature 
tOperating Temperature 
tLead Temperature (Soldering, 10 second time limit) 

Maximum Currents and Power 
RMS Forward Current 

(180° Conduction Angle) (Note 2) 
Continuous Forward Current 

(Note 2) 
Average Forward Current 

(180° Conduction Angle) (Note 2) 
tPeak Recurrent Forward Current 
tSurge Current · 

(lh cycle sine wave, 60 Hz, peak) 
tPeak Forward Gate Current 
tPeak Gate Power Dissipation 
tAverage Gate Power Dissipation 

Maximum Voltages (Tc= +25°C to +125°C) 
tPeak Reverse Gate Voltage 
tDC Forward and Reverse Blocking 

Voltages 

tTc = 125°C 
TA= 25°C 

tTc = 125°C 
TA= 25°C 

tTc = 75°C 
TA= 25°C 
Tc= 110°C 
Tc= 75°C 

Tc= 125°C 
Tc= 125°C 
Tc= 125°C 

IFCRMSl 

I fl DC I 

IFCAVl 

IFRM 
IFM(surge) 

IGFM 
PGM 
PG(AVl 

VGRM 
VFM• VRM 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC TYP. 

flFX Forward Blocking Current 0.004 
f1Fx(l25°C) Forward Blocking Current 1.5 
fl RO Reverse Blocking Current 0.004 
tlR0 (125°C) Reverse Blocking Current 1.5 
ti GR Reverse Gate Current 0.001 
ti GT Gate Trigger Current 10 
tVGT Gate Trigger Voltage 0.59 
ti HO Holding Current 0.14 
tVF On Voltage (Note 3) 1.0 
tVF On Voltage (Note 3) 0.75 
dV/dt Critical Rate of Rise of Anode Voltage 95 

tJEDEC Registered Values 

NOTES: 

-65°C to + 150°C 
-65°C to +150°C 

2N948 
2N949 
2N950 
2N951 

MAX. 

1.0 
20 
1.0 
20 
10 
20 
1.0 
1.0 
2.0 
1.2 

+230°c 

314mA 
236mA 
260mA 
180 mA 
200 mA 
150 mA 
660 mA 
l.OAmp 

lOOmA 
200mW 
20mW 

5.0 Volts 
30Volts 
60Volts 

100 Volts 
200Volts 

UNITS 

µ,A 
µA 
µA 
µA 
mA 
µA 
Volts 
mA 
Volts 
Volts 
V/µs 

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

PHYSICAL DIMENSIONS 

NOTES: All dimensions in inches 
leads are gold-plated Kovar 
Anode intern$:11ly connected to case 
Package weight is 0.43 grams 

TEST CONDITIONS 

VAK = RatedVFM• IG = -20µ,A 
VAK = Rated VFM• IG = -20µ,A 
V AK = Rated VRM• IG=O 
V AK = Rated VRM• IG=O 
VGK = -5.0V, IA=O 
VAA=lOV, RL = 100 ll 
VAA=lOV, RL = 100 ll 
RL = 1.0 kll, IG=O 
IF= 200mA 
IF= 10 mA 
v AA= Rated VFM' RGK = 1.0 kll 

*Planar is a patented Fairchild process 

(2) These retings give a maximum junction tempereture of 150°C with the maximum averege 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 p.s; Duty Cycle~ 2%. 
(4) Ambient temperature derating curves are derive.d with no external heat sink connected. 

FA.IRCHILCI 

BEMICONDUCTOIR 
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L FAIRCHILD THYRISTORS 2N948 THROUGH 2N951 ---------------
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•tao• Conduction Angle for Sinusoidal Current Waveform: 50 to 400 Hz. 
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GATE TRIGGER VOLTAGE 
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FT1869 ;THROUGH FT187 4 
PNPN SILICON CONTROLLED RECTIFIERS 

DIFFUSED SILICON PLANAR* THYRISTORS 

• FORWARD CURRENT RATING OF 1.25 AMPS DC AT Tc= 100°C 
• BLOCKING VOLTAGE CAPABILITY TO 200 VOLTS 
• MAXIMUM GATE TRIGGER CURRENT OF 200 µA AT Tc= 25°C 
• IDENTICAL TO 2Nl869 THROUGH 2N1874 EXCEPT ANODE CONNECTED TO CASE 
• RELIABLE PLANAR CONSTRUCTION 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Currents and Power 
rms Forward Current 
(180° Conduction Angle) (Note 2) 
Continuous Forward Current (Note 2) 

Average Forward Current 
(180° Conduction Angle) (Note 2) 
Surge Current 
(Rectangular Pulse, Peak, tP = 0.2 ms) 
Peak Forward Gate Current 

Maximum Voltages <Tc= -65°C to +150°C) 
Peak Reverse Gate Voltage 
Peak Forward and Reverse Blocking Voltages 

Tc= 100°c 
TA= 2s0 c 
Tc= l00°c 
TA= 2s0 c 
Tc= l00°C 
TA= 2s0c 
Tc= 100°C 

Tc= 10o0 c 

T stg 

TJ 

IF(<ms) 

IF(DC) 

IF(AV) 

IFM(sur9e) 

IGFM 

VGRM 
VFM•VRM 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otheriwse noted) 

SYMBOL CHARACTERISTIC MIN. 

IFX Forward Blocking Current 
1Fx(l25°C) Forward Blocking Current 
IRX Reverse Blocking Current 
1Rx(l25°C) Reverse Blocking Current 

•sr Gate. Trigger Current 
VGT Gate Trigger Voltage 0.4 
IHx Holding Current 0.3 
IGR Reverse Gate Current 
VF On Voltage (Note 4) 
dv/dt Critical Rate of Rise of Anode Voltage 

NOTES: 

-65°C to +1so 0 c 
-65°C to +1so•c 

1.57 Amps 
590mA 

l.25Amps 
430mA 

l.OAmps 
380mA 

20Amps 

0.25Amps 

5.0 Volts 
FT1869 15 Volts 
FT1870 30Volts 
FT1871 60Volts 
FT1872 100 Volts 
FT1873 150 Volts 
FT1874 200Volts 

TYP. MAX. UNITS 

0.02 10 µA 
6.0 100 µA 
0.02 10 µA 
6.0 100 µA 
40 200 µA 

0.55 0.8 Volts 
0.47 5.0 mA 

0.005 10 µA 

1.6 2.5 Volts 
150 V/p.s 

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

PHYSICAL DIMENSIONS 
in accordance with 

JEOEC (T0-5) outline 

Gate 

Anode 

NOTES: All dimensions in inches 
Leads are gold plated kovar 
Anode internally connected to case 
Package weighs 1.23 grams 

TEST CONDITIONS 

V AK = Rated VFM RsK = 1.0 kn 
V AK= Rated VFM RsK = 1.0 kn 
V AK= Rated VRM RsK = 1.0 kn 
V AK = Rated VRM RsK::;:: 1.0 kn 
VAA = 5.0V RL = 100f! 
VAA = 5.0V RL = lOOn 
VAA = 5.0V 16 = -150µA 
VGK = 2.0V IA=O 
IF= 2.0A 
V AA = Rated VFM RsK =soon 

•Planar is a patented Fairchild process. 

(2) These ratings give a maximum junction temperature of 150°C with the maximum average power dissipation and a junction to cese and junction to ambient thermal resistance 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 µs; duty cycle :5 2%. 
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FAIRCHILD THYRISTORS FT1869 THROUGH FT1874 

MAXIMUM RATINGS 
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I FT1881 THROUGH FT1885 
PNPN SILICON CONTROLLED RECTIFIERS 

DIFFUSED SILICON PLANAR* THYRISTORS 

• FORWARD CURRENT RATING OF 1.25 AMPS DC AT Tc= 1oo·c 
• BLOCKING VOLTAGE CAPABILITY TO 200 VOLTS 
• MAXIMUM GATE TRIGGER CURRENT OF 2.0 mA AT 25°C 
• IDENTICAL TO 2N1881 THRO 2N1885 EXCEPT ANODE CONNECTED TO CASE 

. • RELIABLE PLANAR° CONSTRUCTION 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Maximum Currents and Power 
rms Forward Current 
(180° conduction angle)(Note 2) 
Continuous Forward Current 

Average Forward Current 
(180° conduction angle)( Note 2) 
Surge Current 

(Rectangular Pulse, Peak, tP = 0.2 ms) 
Peak Forward Gate Current 

Maximum Voltages 
Peak Reverse Gate Voltage 
Peak Forward and Reverse 

Blocking Voltages 

Tc= 100°c 
TA= 25°c 
Tc= 100°c 
TA= 25°c 
Tc= 100°c 
TA= 25°c 
Tc= 100°c 

Tc= 100°c 
Tc= 100°c 

T stg 

TJ 

IF(rms) 

IF(DC) 

IF(AV) 

IFM(surge) 

IGFM 

VGRM 
VFM' VRM 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL 

lfx 
IFxC125°C) 
(RX 

1Rx(l25°C) 
(GT 

VGT 

(HO 

(GR 
16 Rc125°c> 
vf 

· dV/dt 

NOTES: 

CHARACTERISTIC 

Forward Blocking Current 
Forward Blocking Current 
Reverse Blocking Current 
Reverse Blocking Current 
Gate Trigger Current 
Gate Trigger Voltage 
Holding Current 
Reverse Gate Current 
Reverse Gate Current 
On Voltage (Note 4) 
Critical Rate of Rise of Anode Voltage 

MIN. 

0.4 

-65°C to +lso 0 c 
-65°c to +1so 0 c 

1.57 Amps 
590 mA 

l.25Amps 
430mA 

LO Amps 
380mA 
20Amps 

0.25Amps 

5.0Volts 
FT1881 30 Volts 
FT1882 60 Volts 
FT1883 100 Volts 
FT1884 150 Volts 
FT1885 200 Volts 

TYP. MAX. 

0.02 10 
6 200 

0.02 10 
6 200 

0.04 2.0 
0.55 2.0 
0.23 2.0 
0.005 1.0 
0.005 
1.2 2.0 
150 

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

UNITS 

µ.A 
µ.A 
µ.A 
µ.A 
mA 
Volts 
mA 
µ.A 
mA 
Volts 
V/µ.s 

PHYSICAL DIMENSIONS 
in accordance l!lith . 

JEDEC (T0·5) outline 

.260 
.125 240 

Seatins ·~..._. __ __.J 
PIJne f 

~ ~ t:r 
.200 

Gate 

Cathode Anode 

NOTES: All dimensions in inches 
leads are gold· plated Kovar 
Anode internally connected to case 
Package weight is 1.23 grams 

TEST CONDITIONS 

v AK = Rated vfM• RGK = 1.0 kn 
v AK = Rated vfM• RGK = 1.0 kn 
V AK = Rated VRM• R6 K = 1.0 kn 
VAK =Rated VRM• R6 K = 1.0 kn 
vAA = 5.ov, RL = 10on 
vAA = 5.ov, RL = 1oon 
R6 K = oo , RL = 100 n 
VGK = -5.0V, IA= 0 
VGK = -5.0V, IA= 0 
IF= LO Amps 
V AA = Rated VFw R6 K = 500 n 

*Planar is a patented Fairchild process. 

(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 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 µs; Duty Cycle:::; 2%. 
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FT2009 THROUGH FT2014 
PNPN SILICON CONTROLLED RECTIFIERS 

DIFFUSED SILICON PLANAR* THYRISTORS 

• FORWARD CURRENT RATING OF 1.3 AMPS DC AT Tc= so·c 
• BLOCKING VOLTAGE CAPABILITY TO 400 VOLTS 
• MAXIMUM GATE TRIGGER CURRENT OF 200 µA AT Tc= 25°C 
• IDENTICAL TO 2N2009 THROUGH 2N2014 EXCEPT ANODE CONNECTED TO CASE 
• RELIABLE PLANAR CONSTRUCTION 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature -65"C to +150°c 
Operating Junction Temperature -65°C to +150°c 

Maximum Currents and Power 
rms Forward Current 
(180° conduction angle, note 2) 
Continuous Forward Current 

Average Forward Current 
(180° conduction angle, note 2) 
Surge Current 

(lfi cycle sine wave, 60 Hz, peak) 
Peak Forward Gate Current 

(pulse width = 8 ms) 
Peak Gate Power Dissipation 
Average Gate Power Dissipation 

Maximum Voltages (Tc = +25°C to +80°C) 
Peak Reverse Gate Voltage 
Peak Forward and Reverse 

Blocking Voltages 

Tc= so 0 c 
TA= 25°c 
Tc= 80°C 
TA= 25°c 
Tc= 80°c 
TA= 25°c 

Tc= so0 c 

Tc= 125°C 

IF(rms) 

IFM(surge) 

VGRM 
VFM• VRM FT2009 

FT2010 
FT2011 
FT2012 
FT2013 
FT2014 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC TYP. 

IFX 

1Fx(l25°C) 
IRO 
IR0(125°C) 
IGT 

VGT 

I Ho 
1H0 (80°c) 
IGR 
IGR(l25°C} 
VF 
dV/dt 

NOTES: 

Forward Blocking Current 
Forward Blocking Current 
Reverse Blocking Current 
Reverse Blocking Current 
Gate Trigger Current 
Gate Trigger Voltage 
Holding Current 
Holding Current 
Reverse Gate Current 
Reverse Gate Current 
On Voltage (Note 4) 
Critical Rate of Rise of Anode Voltage 

20 
6.0 
20 
6.0 
40 

0.55 
0.25 
0.16 
0.005 
0.005 

1.2 
150 

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

1.57 Amps 
590 mA 

1.3 Amps 
430mA 

1.0 Amps 
375 mA 

15 Amps 

1.3 Amps 
0.2 Watt 

0.05 Watt 

MAX. 

100 
100 
100 
100 
200 
1.0 
2.0 
5.0 
1.0 
1.0 
2.0 

6.0 Volts 
25 Volts 
50 Volts 

100 Volts 
200 Volts 
300 Volts 
400 Volts 

UNITS 

nA 
µA 
nA 
µA 
µA 
Volts 
mA 
mA 
µA 
mA 
Volts 
V/µs 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

r- I .370DIA 
:~ggo1A.T .335 . 

.009 .240 .125gr·
260 

Seahng ~ -t 
Plane 

3ot~ADS n n n 15 MIN . 

. 0160 1.A u u u~l 

NOTES: 
All dimensions in inches 
Leads are gold-plated Kovar 
Anode internally connected to case 
Package weight is 1.23 grams 

TEST CONDITIONS 

V AK = Rated VFM• R5 K = 1.0 kn 
V AK= Rated VFM• V5 K = -0.5 V 
V AK = Rated VRw R5 K = oo 
V AK= Rated VRM• R5 K = oo 
v AA = 5.0 v, RL = l.O kn 
v AA = 12 v, RL = l.O kn 
R5 K = oo, RL = l.O kn 
R5 K = oo, RL = LO kn 
VGK = -6.0V, IA= 0 
VGK = -6.0V, IA= 0 
IF= 1.0A 
v AA = Rated VFM' RGK = 500 n 

*Planar is a patented FaircHild process. 

(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 resistance of 225°C/Watt. 

(3) Ambient temperature derating curves are derived with no external heat sink connected. 
(4) Pulse Conditions: Length = 300 µs; Duty Cycle~ 2%. 
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FAIRCHILD THYRISTORS FT2009.''fHROUGH FT2014 
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2N2322 THROUGH 2N2329 
2N2322A THROUGH 2N2329A 

PNPN SILICON CONTROLLED RECTIFIERS 
DIFFUSED SILICON PLANAR* THYRISTORS 

• FORWARD CURRENT RATING OF 1.6 AMP DC AT Tc= 85°C 
• BLOCKING VOLTAGE CAPABILITY TO 400 VOLTS 
• MAXIMUM CATE TRIGGER CURRENT OF 100 µA FOR 2N2322 SERIES AND 

25 µA FOR 2N2322A SERIES AT Tc= 25°C 
• IELIABl..E PlMMt COrtSTftUCTION 

AMll.UTI: MAXtMtJM RATINGS (Note 1) 

Maximum Temperatures 
tStorage Temperature 
tOperating Junction Temperature 

Tst9 

TJ 
t Lead Temperature (Soldering, 10 second time limit) 

Maximum Currents and Power 
rms Forward Current 

(180° Conduction Angle) 
Continuous Forward Current 

Average Forward Current 
(180° Conduction Angle) 

tsurge Current 
(l!z cycle, sine wave, 60 Hz, Peak) 

tPeak Forward Gate Current 
tPeak Gate Power Dissipation 
tAverage Gate Power Dissipation 

Maxintum Yeltages, (Tc= -65°C TO +125"C) 

tPeak Reverse Gate Voltage VGRM 

tPeak Forward and Reverse VFW VRM 
~locking Voltages 

tTransient Peak Reverse VRSM 
Blocking Voltage (5 ms Max.) 

Tc= 85°c 
Tc= 25°C 

tTc = 85°c 
rA = 25°c 

tTc = s5°c 
TA= 25°c 
Tc =85°C 

Tc= 85°C 
Tc= 85°C 
Tc =85°C 

6.0 Volts 

2N2322 2N2323 
2N2322A 2N2323A 

25 50 

40 75 

(F(rms) 

IF{DC) 

IF(AV) 

IFM(surge) 

IGFM 
pGM 
PG(AV} 

2N2324 
2N2324A 

100 

150 

ELE"CTRICAL CH'ARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N2322 through 
2N2329 

SYMBOL CHARACTERISTIC TYP. MAX. 

IFx Forward Blocking Current 20 
t1Fx(l25°C) Forward Blocking Current 10 100 
t1Fx(l25°C) Forward Blocking Current 

IRX Reverse Blocking Current 20 
tfRx(l25°C) Reverse Blocking Current 10 100 
tfRx(l25°C) Reverse Blocking Current 

(GT Gate Trigger Current 40 100 
t1Gr(-65°C) Gate Trigger Current 120 350 

t JEDEC Registered Values 

NM'ES: 
(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 µs; duty cycle ::::; 2%. 

-65°C to + 150°c 
-65°C to + 12s0 c 

+230°C 

2.0Amps 
490 mA 

1.6 Amps 
355 mA 
LO Amp 
310mA 

15 Amps 

100 mA 
0.1 Watt 

0.01 Watt 

2N2325 2N2326 
2N2325A 2N2326A 

150 200 

225 300 

2N2322A through 
2N2329A 

TYP. MAX. 

20 

10 100 
20 

10 100 
12 25 
36 75 
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PHYSICAL DIMENSIONS 

NOTES: 

in accordance with 
JEDEC (T0-5) outline 

All dimensions in inches. 
Leads are gold plated kovar. 
Anode internally connected to case. 
Package weight is 1.23 grams. 

2N2327 2N2328 2N2329 
2N2327A 2N2328A 2N2329A 

250 300 400 

350 400 500 

Volts 

Volts 

UNITS TEST CONDITIONS 

nA V AK= Rated VFM RGK = 1 kO 
µA V AK= Rated VFM RGK=lkO 
µA v AK= Rated VFM RGK = 2kn 
nA V AK = Rated VRM RGK=lkO 
µA V AK= Rated VRM RGK = 1 kO 
µA V AK= Rated VRM RGK = 2k0 
µA VAA = 6.0V RL = 1000 
µA VAA = 6.0V RL = 1000 

*Planar is a patented Fairchild process. 
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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 

VGT 
tVGr(-65°C) 
tVGr(l25°C) 
IHx 
IHx 

t1Hx(-65°C) 
t1Hx(-65°C) 
t1Hx(l25°C) 
t1Hx(l25°C) 
tVF(85°C) 
tVF(85°C) 
dV/dt 

Gate Trigger Voltage 0.55 0.55 Volts VAA = 6.0V 
Gate Trigger Voltage 0.81 1.0 0.81 0.9 Volts VAA = 6.0V 
Gate Trigger Voltage 0.1 0.2 0.1 0.2 Volts V AA = Rated VFM 
Holding Current 0.9 mA RGK=lkn 
Holding Current 0.4 mA RGK=2kn 
Holding Current 1.75 3.0 mA RGK=lkn 
Holding Current 0.7 3.0 mA RGK=2kn 
Holding Current 0.15 ·0.2 mA RGK=lkn 
Holding Current 0.10 0.15 mA RGK=2kn 
On Voltage 1.7 2.0 1.7 2.0 Volts IF= 3.14A 
On Voltage 1.3 1.5 1.3 1.5 Volts IF= l.6A 
Critical Rate of Rise of Anode Voltage 150 150 V/µ.s VAA =Rated VFM 

MAXIMUM RATINGS 
FORWARD CURRENT VERSUS MAXIMUM 

ALLOWABLE CASE TEMPERATURE 
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I 0.2 If(AVI ~ 
~ 0.1 ~ ~ 

RL = 10on 
RL =loon 
RL =loon 
RL = lOkn 
RL = lOkn 
RL=lOkn 
RL = 10 kn 
RL=50kn 
RL=50kn 

RGK =soon 

~ 
~ 

~~~~~....._.. ........... ....._..__._._..~ .... *180° Conduction Angle 
025 50 75 100 125 for Sinusoidal Current 50 75 100 125 

Tc-MAXIMUM ALLOWABLE CASE TEMPERATURE-'C T.-MAXlllUll ALLOWABLE AMBIENT TEllPERATURE-"C Waveform; 50 to 400 Hz. 

TYPICAL ELECTRICAL CHARACTERISTICS -----------
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INSTANTANEOUS ON VOLTAGE 
VERSUS FORWARD CURRENT (Note 3) 
5.0 

TJ •125•C 

4.0 

3.0 

I-
2.0 

l'1 

1.0 
1.--1 

~ 
0 

0.01 0.05 0.1 0.5 1.0 5.0 10 

IF- INSTANTANEOUS FORWARD CURRENT-AMPS 

HOLDING CURRENT VERSUS 
CASE TEMPERATURE 

~ 1.6t 

~ I'- 2N2322-
- 1.2 ~ i;:f :2329 +--+---+~ a. l.SGl(·lklll 

!11! O.B ~ -f "l 
'f r,,,......!::--+2N2322A- ""'-...,.._,___,___, 

~N2329AJ "h._ 

o~~__.___._......__.____.___,__, 

-75 -50 -25 0 25 50 75 100 125 

Tc-CASE TEMPERATURE-°C 

t JED EC Registered Values 

GATE TRIGGER CURRENT 
VERSUS CASE TEMPERATURE 

140 ..----.--...,----,---,r-.,..v,-u~.-=-s.o'""v..--, 
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Tc-CASE TEMPERATURE-°C 

FORWARD AND REVERSE 
BLOCKING CURRENT VERSUS 

JUNCiiON TEMPERATURE 
.. 100 
"" YAK• RATED 'ifM• VRM 
1· 
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IC 

~ 10 
u 

"' z 
B 
~ 1.0 

i:i 
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"' :! 
di 0.1 

~ 
~ 
~ 0.01 E 25 
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50 75 100 125 

TrJUNCTION TEMPERATURE-'C 
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GATE TRIGGER VOLTAGE 
VERSUS CASE TEMflERATURE 

l.O ~-.--~---~-v-•• -.-6.0-V~~ 
1---+----+------t--+---+ RL • 1000. t-----1 
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Tc-CASE TEMPERATURE-°C 

ALLOWABLE CRITICAL RATE OF 
RISE OF ANODE VOLTAGE 

VERSUS CASE TEMPERATURE 
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2N4096 • 2N4097 • 2N4098 
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. 
• LOW FORWARD AND REVERSE LEAKAGES GUARANTEED. 
• PLANAR RELIABILITY BUILT IN. 

ABSOLUTE MAXIMUM RATINGS !Note 11 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature !Soldering, 10 sec. time limit! 

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

Maximum Currents 
DC Forward Current at 25°C Case Temperature !Note 2l 
DC Forward Current at 25°C Ambient Temperature 
Surge Current at 25°C Ambient Temperature (Note 2) 

1¥2 cycle sine wave =8.3 msec) 
Average Forward Current at 25°C Ambient Temperature 180° Conduction 

- 65°C to + 125°C 
- 65°C to + 125°C 

+ 260°C Maximum 

0.1 Watt 

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

SYMBOL CHARACTERISTICS MIN TYP 

V,x Forward Blocking Voltage 2N4096 50 
!TA = - 65°C to + 125°Cl 2N4097 100 

2N4098 200 
Yoo Reverse Blocking Voltage 2N4096 50 

(TA= - 65°C to + 125°Cl 2N4097 100 
2N4098 200 

l,x Forward Blocking Current 8 
(at rated V ,xi 

1,x 025°Cl forward Blocking Current 5 
(at rated V ,x} 

loo Reverse Blocking Current 8 
(at rated Yool 

loo 025°Cl Reverse Blocking Current 5 
(at rated V ool 

ls1 Gate Trigger Current 0.060 
lsr (-55°C) Gate Trigger Current 0.110 
Vs1 Gate Trigger Voltage 0.58 
Yer (-55°Cl Gate Trigger Voltage 0.75 
Vs1 025°Cl Gate Trigger Voltage 

(at rated V,xl 
0.2 0.4 

Additional Electrical Characteristics on page 2 

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

1.0 Amp. 
175 mA 
4.0 Amps. 

130 mA 

MAX 

50 

20 

50 

20 

0.2 
2.0 
0.8 
1.1 

UNITS 

Volts 
Volts 
Volts 
Volts 
Volts 
Volts 

nA 

µA 

nA 

µA 

mA 
mA 

Volts 
Volts 
Volts 

TEST CONDITIONS 

l,x = 0.05 µA, Rs< = 1.0 Kn 

loo = 0.05 µA, RsK = 00 

Rs"= 1.0 Kn 

RsK = 1.0 Kr! 

RsK = 00 

RGK = 00 

v AK = lOV, R, = 10on 
YAK = lOV, R, = 100!! 
VAK = lOV, RL = lOOn 
VA• = lOV, R, = lOOn 
R, = 10 Kn 

(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). 

FAIRCHILCl 

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 TRANSISTORS 2N4096 • 2N4097 • 2N4098 

ELECTRICAL CHARACTERISTICS (25°C Free Ai.r Temperature .unless otherwise specified) 

SYMBOL CHARACTERISTICS 

v, On Voltage 
v, On Voltage 
v, On Voltage 
I Ho Holding Current 
l&R Gate Leakage Current 
lsR (125°C) Gate Leakage Current 
t.. 
t.ff 

dv/dt 

lO 

20 

'l! 10 

~ 5.0 

~ 
~ 2.0 

g 1.0 

~ 
' 0.5 

_'IJ 
0.2 

0.1 

. Turn On Time 
Turn Off Time (see t.ff circuit) 
Critical Rate of Rise 

(at rated V .x.l 

REVERSE GATE-CATHODE 
LEAKAGE VERSUS TEMPERATURE 

z 
VGK ~ -6.~ 

CZ. 
_A 

IL 
:7J z 

z v 
25 4S 65 

TA • AMBIENTIEMPfRATURE • "C 

MIN TYP MAX 

0.95 1.15 
1.05 1.2 
1.2 1.6 
0.7 2.0 
0.13 25 
0.024 10 
0.56 1.5 
6.5 15 

75 200 

GATE CHARACTERISTICS 

GATE TRIGGER CURRENT 
VERSUS TEMPERATURE 

l!.75 ·50 ·25 0 0 .i;o '15 +ill0<125 

TA • AMBIENT lEMPIRATURE • "C 

UNITS 

Volts 
Volts 
Volts 
mA 
nA 
µA 

µsec 
µsec 

Volts/ µsec 

TEST CONDITIONS 

1. = 175mA 
1, = 250mA 
1. = 500mA 
Rs = oo, RL = l.OKn 
I, = 0, VsK = - 6.0 V 
I, = 0, V&K = - 6.0 v 
1. ;:::: 200 mA, l&F = 10 mA 
1. =IR ::::200mA · 
RsK = 1 Kn, RL = 10on 

GATE TRIGGER VOLTAGE 
VERSUS TEMPERATURE 

1.2 r--...--r---.---.-.--V-..AK-• ...,.,10.-V....., 

RL • lOOQ 

>~ 0.21--+--+--+--t-t--+--+--1 

0-75 -511 -25 0 0 .i;o '15 illlll <125 

TA • AMBIENT lEMPIRATURE • "C 

TYPICAL ELECTRICAL CHARACTERISTICS 

2.0 

l.8 

9 1.6 
> 
' 1.4 
Ill 8 1.2 

~ 1.0 

"' ~ 0.8 
~ 

~ 0.6 

~'- 0.4 

0.2 

0 

ON VOLTAGE VERSUS 
FORWARD CURRENT 

lL4 
rL ~ 

iJ1 I 
l.--"1 v ~ 

T • '"55°C - !?' 
~ is' !'.!"" v p.; 

0.001 0.01 0.1 1,0 

IF • FORWARD CURRENT • AMPS 

FORWARD AND REVERSE 
BLOCKING CURRENT VERSUS 

a PERCENT OF RATED VOLTAGE i ID. 

i 
TA • 125~C 

!!i ii 1.0 

! I 0.1 

TA • 75"c 

-+-1 J. 

! 
~ 0.01 

i 
T}• Jc 

li: 
7 0.001 
~ 0 10 20 lO ~ 50 ~ ro M W i110 

PER-CENT OF RATED VOLTAGE 

HOLDING CURRENT VERSUS 
GATE-CATHODE RESISTANCE 

10.' 

['...: "" 

·WC 

0.21---+++--+-+-++-l-+--+--4++-+--l 

O.l lllOQ l.OKQ IOKQ IOOKQ 

~ ID 

I 
; 1.0 

! 
~ 0,1 

~ 
! 
"' ~ 0.01 

~ 

RGK • GAlECATHOOERESISIANCE ·OHMS 

FORWARD AND REVERSE 
BLOCKING CURRENT 

VERSUS TEMPERATURE 

z 
7 

L 
17 z 

L 
z 

/ 
VFX • RAlEO VOLTAGE 

50 75 100 
TA • AMBIENT lEMPERATURE • "C 

15-21 

125 

i 

HOLDING CURRENT VERSUS 
REVERSE GATE CURRENT 

AND TEMPERATURE 

o~..._....__,____.._..._..._......___, 

4 -511 ~ 0 0 .i;o ~ illlll ~ 
TA • AMBIENT lEMPERATURE • °C 

IOK 

5K 

2K 

CRITICAL RATE OF RISE OF 
ANODE VOLTAGE FOR 

EXPONENTIAL WAVEFORM 

~ 
~ lSis 
~ ! .... · 

; lK ~~ 
~ ~ N iO! 

~ ho. 

~ 
~ 

~ 500 

200 

illO 10 20 50 100 200 500 1000 

dvldt • CRITICAL RAlE OF RISE • VOLTSlµIEC 
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15 

50 

FAIRCMll.111 TRANSISTORS 2N4096 • 2N409,- • INl-091 . 

FORWARD CURRENT VERSUS 
MAXIMUM ALLOWABLE 

AMBIENT TEMPERATURE 

D.C. 

180° Conduction Angle for '\. \ 
Sinusoidal CurrentWavefo~~ 

at50·400Hz ~ 

0.9 

0 

MAXIMUM RATINGS 

FORWARD CURRENT VERSUS 
MAXIMUM ALLOWABLE CASE 

TEMPERATURE 

~ 0.4 +--+--+---+--!- +--'<l-++---1 

~ 0.3 --+1--;-1-

-~ 0.2 I 

POWER DISSIPATION VERSUS 
CASE TEMPERATURE 

~:::~ 
~ 1.1s L"'-
~ l.501-- ~ 
~ l.25 l--+--+---+~--"<-t--+----+---t-
~ l.O ~ 
~ 0. 75 ---<--+-""'---+--+----< 

25 ~ 
o.__,__,__,__~_,__,__~~~ 
~ ~ ~ O e S ~ G ~ 

TA - MAXIMUMALLOllABlEAMBIENTTEMPl'RATURE - °C 

O.l =r·-!--+---1- --+--+---+·~ 
I 

Tc - CASE TEMPERATURE - °C 

Cl. 0.50 >--+--+---+-•--+-___,.,,~--+--! 

0.251--+---+---+--t--+--+---l'~~ 

025 50 15 100 125 

Tc - CASE TEMPERATURE - °C 

SWITCHING CHARACTERISTICS 

TURN-ON TIME VERSUS 
AMBIENT TEMPERATURE 

500~~~~-~~~~~ 

480 t--+--+---+-+---+--+-__,,"'--1 

~ ~o 

~ 0>---+--+--+--r--r>"--t--+t---l 

~ 380 l---t---+---t­

C JOO t---+---t--c;;l;~t-:;:--Y----t--~-~ 
.F 

340 !-=-+--+----+ '>'--+--+--+If 

320 >---+--+-· -----+-+----+-"1 G~f '"-'T~o _, 

~'--"""""-"-_.J.~.l..-...L--l....-.1.--1 

~ ~ ~ o e • e G -
TA - AMBIENTTEMPERATURE - °C 

TURN-OFF TIME VERSUS 
FORWARD AND REVERSE 

CURRENT 
s.o~-1~~-~~~. _,_]L..,Y~.., 

1.5 t----+--+-+-+---+-+--1r-1'-ll1 +--1 
I i I VI 

~ 1.0 l7l 
!;t 6.5 +----+--... I --++--+-z-~<---+-+-+----< 

i 6.o v ' I 
'25.5 z 1' I 

I _ia s.o t---+--+-e-++---;c-----+--r-<-+---1 

1 
4.5 z 

,......p1 
4•010 SO JOO 500 1000 

If ' IR - FORWARD AND REVERSE CURRENT - mA 

dv 
- CIRCUIT 
dt 

MERCURY RELAY 
R NO 

NC J_. dv 
- = 

Vo 
0.632 -

dt RC 

c lKQ -=-Vo RATED VOLTAGE 
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FAIRCHILD TRANSISTORS 2N4096 • 2N4097• 2N4098 

SL 
PULSE"A" 

510 

t off CIRCUIT 

_fL 
PULSE"B" 

.01 ufd 

PULSE B DELAYED FROM PULSE A BY APPROXIMATELY 100 usec. 

ANODE CHARACTERISTIC 

REVERSE 
BLOCKING 
VOLTAGE 

REVERSE 
BREAKDOWN 
VOLTAGE 

l=AIRCHILC 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

0 

15-23 

FORWARD CONDUCTION 

HOLDING CURRENT 

v 

FORWARD 
BREAKOVER 
VOLTAGE 

FORWARD BLOCKING 
VOLTAGE 



2N4108 • 2N410'9 • 2N4110 
PNPN SILICON CONTROLLED RECTIFIERS 

DIFFUSED SILICON PLANAR DEVICES 

OPERATION TO 125°C GUARANTEED WITH NO FORWARD OR REVERSE VOLTAGE BERATING. 
LOW FORWARD "ON" VOLTAGE GUARANTEED AT 3 POINTS. 
LOW FORWARD AND REVERSE LEAKAGES GUARANTEED. 
PLANAR RELIABILITY BUILT IN. 

SOLUTE MAXIMUM RATINGS !Note 1l 

Maximum Temperatures 
Storage Temper·ature 
Operating Junction Temperature 

- 65°C to + 125°C 
- 65°C to + 125°C 

Lead Temperature (Soldering, 10 sec. time limit) + 260°C Maximum 

Maximum Power Dissipation 
Average Gate Power Dissipation at 25°C Ambient Temperature <Note 2) 

Maximum Currents 
DC Forward Current at 25°C Case Temperature !Note 2) 
DC Forward Current at 25°C Ambient Temperature 
Surge Current at 25°C Ambient Temperature <Note 2) 
(~cycle sine wave =8.3 msec) 

Average Forward Current at 25°C Ambient "Jiemperature 180° Con~uction 

0.1 Watt 

LECTRICAL CHARACTERISTICS !25°C Free Air Temperature unless otherwise specified) 

SYMBOL CHARACTERISTICS MIN TYP 

VFx Forward Blocking Voltage 2N4108 50 
<TA= - 65°C to + 125°Cl 2N4109 100 

2N4110 200 
VRo Reverse Blocking Voltage 2N4108 50 

<TA= - 65°C to + 125°CJ 2N4109 100 
2N4110 200 

IFx Forward Blocking Current 
(at rated V FXl 

8 

IFx (125°C) Forward Blocking Current 
(at rated VFxl 

5 

I Ro Reverse Blocking Current. 
(at rated Viol 

8 

110 !125°C) Reverse Blocking Current 5 
(at rated Viol 

l&T Gate Trigger Current 0.060 
IGT (-55°C) Gate Trigger Current 0.110 
VGT Gate Trigger Voltage 0.58 
VGT (-55°C) Gate Trigger Voltage 0.75 
VGT (125°C) Gate Trigger Voltage 

lat rated V Fx) 
0.2 0.4 

Additional Electrical Characteristics on page 2 

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

1.0 Amp. 
235 mA 
4.0 Amps. 

180 mA 

MAX 

50 

20 

50 

20 

0.2 
2.0 
0.8 
1.1 

UNITS 

Volts 
Volts 
Volts 
Volts 
Volts 
Volts 

nA 

µA 

nA 

µA 

mA 
mA 

Volts 
Volts 
Volts 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (TQ.18) outline 

1-------oil-:~~~ DIA. 
:mo1A.--fi.--o11 

NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Anode internally connected to case 
Packa1e wei1ht is 0.44 gram 

TEST CONDITIONS 

IFx = 0.05 µA, R&K = 1.0 kn 

liio = 0.05 µA, R&K = oo 

RGK = 1.0 kn 

RGK = 1.0 kn 

RGK = 00 

RGK = 00 

VAK = lOV, RL = 1000 
vAK = 1ov, RL = 1oon 
vAK = lOV, RL = loon 
YAK = lOV, RL = 1000 
RL = 10 k!! 

(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/°Cl; junction to ambient thermal 
resistance of 350°C/W (derating factor of 2.84 mW/°C). · 
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fAIRCl+ilt.B '.fRANSIS'IQRS 2N4108 • 2N4109 • 2N4110 

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

SYMBOL CHARACTERISTICS 

v. On Voltage 
v. On Voltage 
v. On Voltage 
I Ho Holding Current 
1 ... Gate Leakage Current 
1 ... (125°Cl Gate Leakage Current 
t •• 
t.,, 
dv/dt 

JO 

20 

~ 10 

~ 5.0 

§ 
~ 2.0 

< i 1.0 

• 0.5 

_ii; 

0.2 

0.1 

Turn On Time 
Turn Off Time (see t.,, circuit) 
Critical Rate of Rise 

(at rated V •xl 

REVERSE GATE-CATHODE 
LEAKAGE VERSUS TEMPERATURE 

VGK ~ -6.0JC 
L 

~ 
L 

lL 
~ 

~ 
25 45 65 85 IQ; 125 

TA • AMBIENT TEMP!RATURE • 'C 

MIN TYP MAX 

0.95 1.15 
1.05 1.2 
1.2 1.6 
0.7 2.0 
0.13 25 
0.024 10 
0.56 1.5 
6.5 15 

75 200 

GATE CHARACTERISTICS 

125 

~ 100 ~ 

GATE TRIGGER CURRENT 
VERSUS TEMPERATURE 

VAK • IOV 

Rl • IOOQ 

~ 
~ 
~ 
~ 

"' N 

~ ~ ~ o e •ft•• 
TA • AMBIENT TEMPERATURE - 'C 

UNITS TEST CONDITIONS 

Volts 1. = 175 mA 
Volts •• = 250mA 
Volts 1. = 500mA 
mA RG = oo, R, = 1.0Kn 
nA 1. =0,V ... =-6.0V 
µA 1. = 0, v ... = - 6.0 v 

µS 1. z 200 mA, IG, = 10 mA 
µS 1. = I. z200 mA 

Volts/ µs R ... = 1 Kn, R, = 100 n 

GATE TRIGGER VOLTAGE 
VERSUS TEMPERATURE 

1.2 
VAK • IOV 

::: 1.0 
Rl • IOOQ 

~ 

~ 0,8 
;! 
5 

.> 

~ 0.6 

I§ 

"' ·o.4 
~ 

>r;, 0.2 r--+--+---+-+---+--+----1r--t 

0.15 -so -25 o e • '75 •loo •125 

TA • AMBIENT TEMPERATURE • 'C 

TYPICAL ELECTRICAL CHARACTERISTICS 

ON VOLTAGE VERSUS 
FORWARD CURRENT 

0.21--f-++l--f-++-t+-+-+-1-H--+-+-l 

o~~~,,....._~,,.......-'-~-'-~ 
0.001 0,01 O.l 1.0 

IF • FORWARD CURRENT • AMPS 

FORWARD ANO REVERSE 
BLOCKING CURRENT VERSUS 
PERCENT OF RATED VOLTAGE 

TA':' 1Jc 

TA· we 
....- J 

T} • ~:c 

w 20 JO ~ so ro ro ro ~ ~ 

PER-CENT Of RATED VOLTAGE 

HOLDING CURRENT VERSUS 
GATE-CATHODE RESISTANCE 

10. t;:J "' 
i!! 5.0r-.. "'- !" 

3.0~ =['.. 'I 

-55'C 12.0 ~~i'l 
~ i.o 1'f.,N"l----,..,~·25~·c'..l 
~ 0.5 r-+++-+--+--t++-r-..-....,,+-+t-t-+---f 

0.4 l--+tt-t--t--t+-t-+--'l'"-1:±+~°C 
~ 0.3 ~+++-+--+--++++--+--+++=-

0.2 ~+++-+--+--++++--+--+++-+---! 

~ 10. 

1.0kQ !OkQ 

RGK - GATE CATHODE RESIS!ANCE • OHMS 

FORWARD AND REVERSE 
BLOCKING CURRENT 

VERSUS TEMPERATURE 

lT z 
lZ 

.71 z 
-;Z-· 

IOOkQ 

VF X • RATED VOLTAGE 

-~ .0012S 

_'11. 
50 75 100 

TA • AMSIENTTEMPERATURE • 'C 

15-25 

125 

HOLDING CURRENT VERSUS 
REVERSE GATE CURRENT 

AND TEMPERATURE 

20r-+--+---+-+---+--+----1r--t 

o~~-'-~-~~~~~ 
~ ~ ~ o e • ft • • 

TA " AMBIENT TEMPERATURE - °C 

CRITICAL RATE OF RISE OF 
ANODE VOLTAGE FOR 

EXPONENTIAL WAVEFORM 

~~-+--+-t-+--+---+-+-++~~ 

IOO'---'--'-'-L.--..____.__.___,__.____. 
10 20 50 100 ~ 500 1000 

clvfdt - CRITICAL RATE OF RISE - VOLTS/JiS 



FAIRCHILD TRANSISTORS 2N4I08 • 2N4109 • 2N4110 

FORWARD CURRENT VERSUS 
MAXIMUM ALLOWABLE 

AMBIENT TEMPERATURE 
~r:::i::::::::i::::::::i::::::r-r-r-~1 
125 l--+---+--+--+h..T-t--+---+----1 _'Y.c. 

"Ii 100 f--+---+---+--+-Tt-\-+---+--! 

• 175 180° Conduction Angle for"'\- l\. 
§ 150 Sinusoidal CurrentWaveform~ ~ 
~ at 50 - 400 Hz -"<~+--T\1-+--+--l 
::; 1'25 f--+---+---+--+-f'<~-+--t--t 

; 100 =~ 
~ 75 f--+---+---+--+-f--+'Oc~~--t 

1.0 

0.9 

~ 0.8 

"' ~ 0.7 

i 0.6 

B o.s 
0 

~ 0.4 

e o.3 

_u.. 0.2 

MAXIMUM RATINGS 

FORWARD CURRENT VERSUS 
MAXIMUM ALLOWABLE CASE 

TEMPERATURE 
"{ I\ 

~ 
~ 

180° Conduction Angle for ~~ 
Sinusoidal Waveform-50-400 _ \ \ 

= ~ ~ 
~ 

2.50 

2.25 

= 2.00 c 
~ I.IS 
z g 1.50 
lf 
ijj I.ZS 

; 1.0 

~ 0.75 

~ 0.50 

POWER DISSIPATION VERSUS 
CASE TEMPERATURE 

IS 
!'-.. 
~ 

t--.. 
~ -..;;; 

~ 

""' 
-~ 50 i---+---+--+-+---+---+-~---""'~r--i 

251---+----+---+---+--+--+-~~,I 

o~~~~~~-~-+--~~ 

0.1 

0 ' 
o.zs 

025 s 
~ ~ ~ o e • m ~ e 
TA - MAXIMUMALLOWABL£AMBIENTTEMPERATURE - °C 

~ ~ ~ o e • e ~ e 

Tc - CASE TEMPERATURE - °C 

50 75 100 

Tc - CASE TEMPERATURE - °C 

SWITCHING CHARACTERISTICS 

TURN-ON TIME VERSUS 
AMBIENT TEMPERATURE 

c 

TURN-OFF TIME VERSUS 
FORWARD AND REVERSE 

CURRENT 

7 .s t----t--t-+-1--t-----+---t-l/1-#JL-t---l 

7 .o J---+--1"--t-+---1t----t-r71......,.-+---1 

!l. VI 
~ 6.S z 
~ 6.0 1----+--+-+-+--+v..,_+--+-+-+----l 

2 s.s 1----+---+-+-+--z__,..._-+--+--+-+---< 
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FAIRCHILD TRANSISTORS 2N4108 • 2N4109 • 2N4110 

_n_ 
PULSE"A" 

5Hl 

t of.f CIRCUIT 

_fL 
PULSE"B" 

.OlµF 

PULSE B DELAYED FROM PULSE A BY APPROXIMATELY 100 us 

ANODE CHARACTERISTIC 

REVERSE 
BLOCKING 
VOLTAGE 

REVERSE 
BREAKDOWN 
VOLTAGE 

0 

FORWARD CONDUCTION 

HOLDING CURRENT 

v 

FORWARD 
BREAKOVER 
VOLTAGE 

FORWARD BLOCKING 
VOLTAGE 



2N4212 THROUGH 2N4218 
PNPN SILICON CONTROLLED RECTIFIERS 

DIFFUSED SILICON PLANAR* THYRISTORS 

I FORWARD CURRENT RATING OF 1.25 AM. PS D.C. AT Tc= 85°C 
BLOCKING VOLTAGE CAPABILITY THROUGH 300 VOLTS 
MAXIMUM GATE TRIGGER CURRENT OF 100 µA AT Tc= 25°C 
RELIABLE PLANAR*CONSTRUCTION 

BSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

tstorage Temperature 
tOperating Junction Temperature 

Maximum Currents 
rms Forward Current 
(180° Conduction Angle). (Note 2) 
Continuous Forward Current 

Average Forward Current 
(180° Conduction Angle)( Note 2) 

tSurge Current 
(1h cycle sine wave, 60 Hz peak) 

tPeak Forward Gate Current 
(180° Conduction Angle) 

Maximum Gate Power (Tc = 85°C) 
tPeak Gate Power Dissipation 
t Average Gate Power Dissipation 

Maximum Voltages (Tc = -65~C to 125°C) 
tPeak Reverse Gate Voltage 
tPeak Forward and Reverse Blocking Voltages 

··Tc= 85°c 
TA= 2s0 c · 
Tc·=85°C 

. TA= 2s0 c 
tTc = 85°C 
tTc = 10s0 c 
TA= 2s0 c 
Tc =85°C 

T stg 

TJ 

IFrrmsl 

IFIDCl 

I Fr A VI 

IFM(surge) 

IGFM 

PGM 
pGMIAVI 

VGRM 
VFW VRM 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. 

IFX Forward Blocking Current 40 
t1Fx(l25°C) · Forward Blocking Current 20 
I Rx Reverse Blocking Current 40 

t1Rx(l25°C) Reverse Blocking Current 20 
IGT Gate Trigger Current 40 

tl61(-65°C) Gate Trigger Current 120 
VGT Gate Trigger Voltage 0.58 

tV61(-65°C) Gate Trigger Voltage 0.8 
tV61(125°C) Gate Trigger Voltage 0.1 0.21 

IHX ·. Holdi.ng Current 0.9 
t1Hx(-65°C) Holding Current .. · 1.75 

IGR Reverse Gate Current .005 
tVF On Voltage (Note 4) 1.7 
dV/dt Critical Rate of Rise of Anode Voltage 150 

tJEDEC Registered Values. 

NOTES: 
(1) These ratings are limiting va.lues above which the reliability of the device may be impaired. 

-65°Cto +1so 0 c 
-65°Cto +12s0 c 

l.6Amps 
490mA 

l.25Amps 
355mA 
l.OAmp 
0.5Amp 
310mA 

15Amps 

0.1 Amp 

0.1 Watt 
0.01 Watt· 

6.0Volts 
2N4212 25Volts 
2N4213 SO Volts 
2N4214 100 Volts 
2N4215 150 Volts 
2N4216 200Volts 
2N4217 250Volts 
2N4218 300Volts 

MAX. UNITS 

200 nA 
200 µA 
200 nA 
200 µA 
100 µ.A 
300 µA 
0.7 Volt 
1.0 Volt 

Volt 
mA 

7.0 mA 
1.0 µA 
2~0 Volts 

V/µ.s 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-5) outline 

Gate 

Anode 

NOTES: 
All dimensions ;n inches. 
Leads are gold-plated Kovar. 
Anode internally connected to case. 
Package weight is 1.23 grams 

TEST CONDITIONS 

V AK= Rated VFM RGK = 1.0 kll 
V AK = Rated VFM RGK = 1.0 kll 
V AK = Rated VRM RGK = l.Okll 
V AK = Rated VRM RGK = 1.0 kll 
VAA = 7.0V RL = lOOll 
VAA = 7.0V RL = lOOll 
vAA = 1.0 v, R6 K =LO kll, RL = 100 n 
VAA = 7.0V~ RGK = 1.0 kll, RL = lOOll 
V AA = Rated VFw R6 K = 1.0 kll, RL = 100 n 
VAA = 7.0V RGK = 1.0 kll 
VAA = 7.0V RGK = 1.0 kll 
V6 K = -6.0V IA=O 
IF= 3.14A 
V AA = Rated VFM R6 K =soon 

*Planar is a patented Fairchild process. 

(2) These ratings give a maximum junction temperature of 125°C with the maximum average power dissipation and a maximum' 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. 
1 (4) Pulse Conditions: length = lms max; duty cycle:::; 1 %. 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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FAIRCAttO THYRISTORI 2N421Z threugh 2N4218 

MAXIMUM RATINGS 

FORWARD CURRENT VERSUS MAXIMUM 
ALLOWABLE CASE TEMPERATURE 

HALF WAVE CONDUCTION'" 

FORWARD CURRENT VERSUS MAlllMUM 
ALLOWABLE AMBIENT TEMPERATURE 
HALF WAVE CONDUCTION"' (Note 3) 

2.0 

r 1.6 
:l 
I 

!;; 
~ 1.2 

a 
0 

!;; 0.8 
I:: 
~ 
~0.4 

0 
25 

IFtrms)• 

IF(DCI 

IF(AVI* 

50 

0.5~ 

~ 
N 
[\ 
~ J'.J 
N ~ 

% 
~ 
~ 

75 100 125 

Tc-MAXIMUM ALLOWABLE CASE TEMPERATURE-'C TA-MAXIMUM ALLOWABLE AMBIENT TEMPERATURE-'C 

5.0 

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

INSTANTANEOUS ON VOLTAGE 
VERSUS FORWARD CURRENT 

(Note 4) 

TJ•25'C 

z v 
V1 

V1 
H 

0 
0.01 0.050.1 0.5 1.0 5.0 10 

If-INSTANTANEOUS FORWARD CURRENT-AMPS 

HOLDING CURRENT VERSUS 
CASE TEMPERATURE 

2.0 ,---,---.--,.---,-......,.-,----,---, 
RsK•l.Okll 

1.8 t-~--t-+---+---t-+---+---+---1 

~1.6 ~ 
..'- 1.4 I\. 
ffi ~ 
~ 1.2 f---t--+->.-+---t--+-1---+--< 

a,.o ~ 
i: ' 
'§ 0.8 ~ 
to.6 ~ 
~0.4 ~ 

0.2 l----+---i--l----+---i--I---+-~ 

0,__~_.__,__~_.__,___,._~ 

-75 -50 -25 0 25 50 75 100 125 

Tc-CASE TEMPERATURE-'C 

TYPICAL ELECTRICAL CHARACTERISTICS 

GATE TRIGGER CURRENT 
VERSUS CASE TEMPERATURE 

140 ,--..,.-.....,...-,---,--r--i;rvA-A'·1-.o-,v 

.. 120 f-1--+--+-l--+--t--RC100ll 

i' \ 
ffiioo+--+--+-+--+--+-+--+--t 

~ 80 ~ 
i ~ 
~ 60 

~40 ~ 
E 20 ~ 

~ 
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.. r- 100 
.... z 
"' "' "' a ... 10 
z 
;;: 
g 
iil 
:> 1.0 

"' "' 0 
z .. 
0 

0.1 ~ 
I 

>< 
~ 

Tc-CASE TEMPERATURE-'C 

FORWARD AND REVERSE 
BLOCKING CURRENT VERSUS 

JUNCTION TEMPERATURE 

1-VAK'RATED VFM• VRM 

f-
J------

L 
.L'.'.'.l 

z z:-
~0.01 

- 25 50 75 100 125 

TrJUNCTION TEMPERATURE-'C 
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GATE TRIGGER VOLTAGE 
VERSUS CASE TEMPERATURE 

VAA" 7.0V 
., >---+--+-+---+--+--> RL" 100.0 

~ 0.8 1--.-t--+-+---+--+-+---t---t 
> ""'h.. I 
.!. L..::s 
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-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 

VAA' RATED VFM 
RGK'500ll 
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~ 

~ ..J100 o, 
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