Data Sheet No. PD-3.082

INTERNATIONAL RECTIFIER | TR

2N1792, 2N1805, 2N190Q9,
2N2023 SERIES

110 Amp RMS SCRHs

Major Rartings and Characteristics

Description/Features
2N1909
ieas B For general purpose phase control
2N1792|2N1805|2N2023 applications
thru thru thru .

2N1804 2N1807)2N2030 Units B Forward and reverse voltage ratings
T(RMS) 716 | 110 | 110 A uo 1o 1200V
AY) 70- | 70° | 70" | A 4

0 : 1 I )
®Tc g5 1 62 | 8 < M High temperature series
ITsm @50 Hz 955 | 955 | 955 N
@60 Hz 1,000" | 1,000* | 1,000 . High surge rating
%t @50z 4,550 | 4550 | 4,550 | o,
® 60 Hz 4,150 | 4,150 | 4,150 . " tu
= e B Standard 1/2" ~ 20 stud
du/dt ‘2"" 200 50‘; N/ M Can be supplied as JAN and JAN-TX devices
S e in accordance with MIL-5-19500/203 or
! 125+ | 1250 | 150 | °C MIL-S-19500/204.

VRAM. VORMrange| 50* to | 26* to | 25° to

1,200 | gdo* | 400+ | V

"JEDEC registered values *JEDEC registered values.

16010578y 38110150

CASE STYLE AND DIMENSIONS ROTE T raeman

AX, 12 PLATES)

19050 7.5001
173595850

AEOLeap |

159.13 {6 265) (AUKILIARY

T 5500 CaTHaDE

. i
Casa styls (ceramic} A-11 10 el Refer to Page A-34

furnished when part is — for flag terminal
rated 1000V or higher. 10640505 Case Style

A-13 (glass) for parts
below 1000V.

f ¥ 1 2687 11,0624
zovam “,Eﬁ,. BEnan
2025 {0781} wax ACROSS FLATS All Dimensions in
JAN and/for JAN/TX [ B LT N Miltmeters and (inchesd

types avaitable, IR Cas Style A13
Coaforms to JEDEC Outline TO-209AC {TO-34}
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i

A-29



2N1792, 2N 1805, 2N 1909, 2N2023 Series INTERNATIONAL RECTIFIER

VOLTAGE RATINGS (Applied gate voltage zero or negative}

VRgm — Max.
VRRM — Max. Vpgry — Max. Non-Repetitive Peak
Repetitive Peak Repetitive Peak Reverse Volitage
Reverse Voltage Off-State Voltage T &L5ms
Part Numbers {V) (V) V)
TO-208A0 TO-208AC T0-205AC = —40° o, = —40°, o -
ase Case Case Tj=-40°C 10 125°C Ty=—40°C to0 125°C T)=26°C to 125°C
~ 2N1909 2N2023 25* 28° i 3d
2N1792 2N1810 2N2024 50* 50" 704
2N1793 2N1911 2N2025 100* 100* 150
2N1794 2N1812 2N2026 150* 150" 225
2N1795 2N1813 2N2027 200° 200* 300
2N1796 2N1914 2N2028 250* 250" 350"
2N1797 2N1915 2N202¢ * 300° 400"
2N1798 2N1916 2N2030 400* 400" 500
2N1798 2N1805 - 600" 500" 625"
2N1800 2N1808 - 720" 600* 750
2N1801 2N1807 - 840* 700* 880°
2N1802 - - 950* 200* 1000*
2N1803 - - 1080* 900* 1130*
2N1804 - - 1200 1000* 1250*
ELECTRICAL SPECIFICATIONS
2N1792
o 2N1909-16
2N1804 | 2N1B05-07 | 2N2023-30 | Units Conditions
ON-STATE
ITiRMS)  Max. RMS on-state current 110 110 10 A
IT(AV) Max. average on-state current 70* 70* 70° ’
Max. T = 180° halt sine wave condition.
@ Max Te 65 62" B | °C
ITsm Max. peax one cycle, non- 985 955 955 Bﬂst half cycle sine wave Following any rated load condition,
repetitive surge current A or 6 ms rectangular pulse a4 with rated VRpwm applied
1000° 1000* 1000* 60 Hz half cycle sine wave following surge. SCR wmed
or 5 ms rectangular pulse  fully on.
1150 1150 1150 50 Hz half cycle sine wave sume congitions as above except
A or & ms rectangular pulse with Vg applied following
1200 1200 1200 60 Hz half cycle sine wave surge =0,
or 5 ms rectangular pulse
17t Max. 12t capability, for fusing| 4550 4550 4550 azs |0 10 ms Reted Vg gy anplid following surge,
4150 4150 4150 t=83ms initial Tj=max. rated
12t Max. |7t capability, for 6450 6450 6450 t=10ms -
individual device fusing A%s Vapw = 0 following surge,
5900 5900 5900 t=83ms initial T) = max. rated
13T Max. 13/t capability, for 64500 . 64500 64 500 A%/s| +=0.11010ms, VRrM foliowing surge = 0,
individual device fusing  (2) initial T = max. rated
Vim Max. peak on-state valtage 185" 185° 19° Ty=25°C, I(ay) = TOA {220A peak)
v
20° - - Ty = 26°C, Iy ay) = 70A (220A peak) 2N1803 & 2N1804 only
IH Typical holding current. 20 20 20 mA T = 25°C, anode supply =22V, initial 1 = 2A.

* JEDEC registered values.
(1) Units may be broken over non-repetitively without damage if di/dt does not excesd 20 A/us.
Q) IFtfortimet, =3/t 1,
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NTERNATIONAL RECTIFIER

ELECTRICAL SPECIFICATIONS (Continued)

2N1792, 2N 1805, 2N1909, 2N2023 Series

2N1792
to 2N1909-16
2N1804 | 2N1BOS-07 | 2N2023-30 | Units Conditions
BLOCKING
dv/dt. Min, critical rate-of-Tise 200 200 50 Vias | Ty= 1259C Exponential ta 100% rated V, .
of off.state voltage Gate open circuit. T = 150°C for 2N2023-30.
IR{av) Max. average reverse and
™ off-state current
piavi  Veam & VoRm A
= 25Vio 150V 85* 65" 6.5°
= 200v 6.0* 6.5¢ 6.0"
= 280V 55° 5.5* 55"
= 300v 50" 5.0" 5.0 AtraedV, v T o ireuited
t rat ., . T, = max. rated, gate open circuited.
- 400v 20° 40" 40° RRM- TDRM 1 ¢ ‘
= 500V 10 BOOV a3Q® 33*'®@ -
= 700V to BOOV 30Q 3.0°Q® -
= 900V to 1200V 27°Q - -
SWITCHING
1 Typical delay time ' 1 ! s Te=25°C, Vpy = rated Vppy, Iy = 504 de resistive
Y Typical rise Gme 15 5 15 eireuit, Gate pulse: 10V, 254 source, g Gus, ¢, =0.1us
tq Typical turn-off time 40 T = 125°C, iy = BOA, commutating difdt = ~5 A/ us, min.
40 0 1(5700@) 45| Vg during turn-off interval = S0V, dv/dt = 20 V/us linear to
rated Vppy-
difdt Max, non-repetitive rate- Tg=125°C, Vo = reted Vo
of-rise of turned-on current iy = (2 x rated di/dt) A
VDRM Gate pulse: 20, 150,
= 25Vt 600V 100 100 0 | s > bas, 1, =01 us
= 700V to 1200V 75 % 75 Per JEDEC Standard R5-287,5.2.2.6.
TRIGGERING
Pem Max, peak gate pawer 5" 5 5* tp = 5 msmax.
PG(av)  Max. average gate power 05° 05 95"
+Hom Max, peak positive gate 2 2 2 A
current
+Vem Max. peak positive gate 10° 10* 10" v
voltage
—Vam Max. peak negative gate 5 5° - v
voitage
16T Wax, required DC gate 130% 130" 150° @ Te = —40°C. Max. required gate trigger current is the lowest
current ta trigger -85°C value which will trigger all units with +6V anode-to-cathode.
700 70 7 mA | To=25°C
400 40 - Te=125°C
- - £ To=150°C
Typical DC gate current ES £ £ To=25°C 46V anode to<athode
1o trigger

*JEDEC registered values.
(D) VRRwm 20% greater than Vpy gy

(D For 2N1803, 1804: [T = 200 mA* @ —40°C; 11GmA @ 25°C; 50 mA @ 126°C.



2N1792, 2N1805, 2N 1909, 2N2023 Series INTERNATIONAL RECTIFIER

ELECTRICAL SPECIFICATIONS {Continued)

2N1792
to 2N1909-16
2N1804 2N1805-07 | 2N202330 | Units Conditions
TRIGGERING (Cont.)
Vot Max. required DC gate voltage - - 3 Tc= —65°C. Max. required gate trigger volitage is the lowest
0 trigger value which will trigger al! units with +6¥ snade-to-cathode.
3 3 - Vo Te=—eC
25 25 2.0 T =25°C
Typical DC gate voltage 1.2 12 1.2 T =25°C +6V anode-ta-cathode
10 trigger
Vo Max, DC gate voltage not 0.25* 0.25* 0.25'“ ] v T = 125°C. Max. gate voltage not to trigger is the maximum
to trigger 150°C value which will not trigger any unit with rated Vpy g
anode-to-cathode.

THERMAL-MECHANICAL SPECIFICATIONS

T Operating junction —B5* to ~40* to -65* 1o °c
temperature range 125* 125" 150*
Ts(g Storage temperature range —40" 10 —40* to 65" 10 °C
150° 125 150*
R Max. internal thermal 04 0.4* 0.4* deg, DC operation
thJC H h
resistance, junction-to-case ® oW
Rincs Thermal resistance, 0.1 Q.1 0.1 deg. Mounting surface smooth, flat and greased.
case-to-sink oW
T Mounting torque
Min. 14.5 1125) Nomn
- Non-lubri threads
Max. 17 {180) [Ibfin)
Max . torque on screw 1.4{12} - - Nem Non-lubricated threads
in ftagterminal (Iofin} | TO-20BAD (TO-83) only
Wt Approximate weight 700 (3.57 CRLL
Case style 21N1805-07; 2N 1909-16; 2N2023-30; TO-208AC {T0-94) (A-13) JEDEC
2N1792-1804; TO-208AD 10831 A-137  JEDEC

*JEDEC registered values.
(B)2N1803. 2N1804: Ry, j¢- = 0.35 deg. C/W.
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INTERNATIONAL RECTIFIER 2N1792, 2N 1805, 2N1909, 2N2023 Series

-
104
2 —
Q. 7 T 1300 r.rARV A | — — -
% m 1600 140° £120° c g ¢ 1500 Rl - auma ) .30
g; w0 130° [ [ e i [T 1e00 55674 S A
K I T
B . 77T AT i, ‘ 7 7]
wd g2 =
o | W s T
140
50 / Y 7 I e - T
24 7 55 DS T T
=31 zZ3
we 0 V17 1 T oz 1 ' T conpUcTION ANGLE 1]
W w0 CONDUCTION ANGLE || Qm 00 CONTROLLED RECTIFIER
T3 v CONTROLLED RECTIFIER sy £ TURNED FULLY ON
3° w0 TURNED FULLY ON wod S pa— — —T =N T
N 40 T 160%. 2N2023 ] = 4 1T TJ ‘;’:Z A.‘ orvie Ab el
1 LL RS
| T IR AT T
2 ‘j . L Ty=1280¢, ALLOTNERS T
, I [T it
o 0 40 60 B 100 120 140 1580 10 4 102 4 103 4 00
AVERAGE ON STATE CURRENT OVER FULL CYCLE (AMPERES) AVERAGE ON'STATE CURRENT OVER FULL CYCLE (AMPERES)
Fig. 3 — Maximum Low-Level On-State Power Loss Fig. 4 — Maximum High-Level On-State Power Loss
Vs. Current (Sinusoidal Current Waveform] Vs. Current (Sinusoidal Current Waveform|}
] ] ] -
| ‘ o
2 . 4 FCONTROLLED AECTIFIER: 4 111
gm0 TURNED FULLY ON 1609 £ 4
3a B 9 ! ST v amiid T
g:m Sa ‘ Ty e 2T tisee i
stw 3w = et
a = T = —— s R T
#3160 2u maane A n— T
<3 sooconz02s | 4 | 1 SE, ;) ST 4 Z T H
a3 40 Ty = 1259C, ALL OTHERS 2% 1 1/" {11, 1509C = IN2023 SERIES|
3120 CONTROLLED RECTIFIER{f £ 1. A o
g: ! // T TURNED FULLY ON g; l T) - 1250C. ALL OTHERS : T
w 100 @ i H
gg g i . [ G2
L9 0 } I ‘ > ;i = =t —
' H
g £3 L o =+
4 T =1
o ] ] |z 1 = ; !
T H . i CONDUCTION
[ i | | conoerion] | | | . — , — [L eI
20 PERIOD. 4 4
N 1 | [ [ L [ ] 10 LTI 1T 7 [T
[} 20 a0 60 80 10 120 140 160 0 L) 102 4 103 4 04
AVERAGE ON-STATE CURRENT OVER FULL CYCLE {AMPERES) AVERAGE ON-STATE CURRENT OVER FULL CYCLE (AMPERES)
Fig. 5 — Maximum Low-Level On-State Power Loss Fig, 6 — Maximum High-Level On-State Power Loss
Vs, Current (R tar Current Waveform) Vs. Current (Rectangular Current Waveform)
il
s

»

w

INSTANTANEOUS ON STATE CURRENT (AMPERES!
INSTANTANEQUS ON STATE CURRENT (AMPERES)

s 15 1 - 1 I . B — 1 pram— | — T T 1 1 T N 1 1 1 T T 1 I
. 1 T i A O Y O | P S N S U S S N R S
o I O I T B P N 1 O N O I
0 1 2 3 4 5 6 7 o 1 2 3 4 5 L] 7
INSTANTANEQUS ON-STATE VOLTAGE (VOLTS) INSTANTANEQUS ON-STATE VOLTAGE (VOLTS}
Fig. 7 — Maximum Instantaneous On-State Voltage Fig. 8 — Maximum Instantaneous On-State Voltage
Vs. Curtent (2N1792, 2N 1805 and 2N 1909 Series) Vs. Current (2N2023 Series)



2N1792, 2N1805, 2N 1909, 2N2023 Series

INTERNATIONAL RECTIFIER
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