2N5| 64 thru 2N51 7] (SILICON)
on5164R o 2n3171R

THYRISTORS
SILICON CONTROLLED RECTIFIERS

.. . designed for industrial and consumer applications such as power
supplies, battery chargers, temperature, motor, light and welder

controls.

Supplied in Either Pressfit or Stud Package

High Surge Current Rating — ITgm = 240 Amp

o
.

® | ow On-State Voltage — 1.2 V (Typ) @ Iy =20 Amp
® Practical Level Triggering and Holding Characteristics —

10 mA (Typ) @ T¢ = 25°C

THYRISTORS
PNPN

50-600 VOLTS
20 AMPERES RMS

MAXIMUM RATINGS

Rating Symbol Value Unit
*Peak Reverse Blocking Voltage (1) VRRM Volts 2N5164
2N5164,2N5168 50 2N5165
2N5165,2N5169 200 2N5166
2N5166,2N5170 400 2N5167
2N5167,2N5171 600 All JEDEC dimensions and notes apply
*Non-repetitive Peak Reverse Blocking Voltage VRSM Volts c?gi&;ﬁfz
2N5164,2N5168 75
2N5165,2N5169 300
2N5166,2N5170 500
2N5167,2N5171 700
Forward Current RMS IT(RMS) 20 Amp MILLIMETERS] __INCHES
Circuit Fusing Considerations 12 235 A2 DI | WIN ] WAX | MIN 1 WMAX
(T4=-4010 +100°C, t <8.3 ms) A :
*Peak Forward Surge Current ITsm 240 Amp STYLE1
= 0, TERM. 1. GATE
(One cycle, 60 Hz, T y = -40 to +100°C) 2. CATHODE
3 ANODE
*Peak Forward Gate Power PGEM 5.0 Watts
*Average Forward Gate Power PGF(AV) 0.5 Watt L_ss 228 0'855 [0.080
*Peak Forward Gate Current IGFM 2.0 Amp
Py G Vv ) Vol 2N5168
eak Gate Voltage — Forward (2 VGFM 10 olts 2N5169
Reverse VGRM 10 2N5170
*Qperating Junction Temperature Range Ty -40to +100 oc 2N5171
*Storage Temperature Range Tstg -40to +150 °c
Stud Torque (3) 2N5168-2N5171 30 in. Ib. CASE17S
THERMAL CHARACTERISTICS
Characteristic Symbol Typ Max Unit
*Thermal Resistance, Junction 64c ociw
to Case 2N5164,65,66,67 1.0 15
2N5168,69,70,71 1.1 1.6 MILLIMETERS
DIM | MIN | MAX
*Indicates JEDEC Registered Data. : } gz :—%—-
(1 vgam for all types can be applied on a continuous dc basis without incurring damage. STYLE1: 2070 |24.13 |
Ratings apply for zero or negative gate voltage. Devices should not be tested for blocking TERM 1. CATHODE 40 85 | (
capability in a manner such that the voltage applied exceeds the rated blocking voltage. . ZA'\%\SE H T 2‘.59 “1.5’:5_5
(2)pevices should not be operated with a positive bias applied to the gate concurrent with a : .78 1054 |
negative potential applied to the anode. .93 75
0| 203 [ 241 |¢
(3)Retiable operation can be impaired if torque rating is exceeded, terminal tubes bent, or 1217%

glass seal broken.
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2N5164 thru 2N5171, 2N5164R thru 2N517 1R (continued)

ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted)

Characteristic Symbol Min Max Unit
*Peak Forward Blocking Voltage VpRm(1) Volts
(Ty = 100°C) 2N5164, 2N5168 50 -
2N5165, 2N5169 200 -
2N5166, 2N5170 400 -
2N5167, 2N5171 600 -
*Peak Forward Blocking Current IDRM - 5.0 mA
(Rated VprM @ Ty = 100°C, gate open)
Peak Reverse Blocking Current IRRM - 5.0 mA
(Rated VRRM @ Tj = 100°C, gate open)
Gate Trigger Current (Continuous dc) 1g7(2) mA
(Anode Voltage = 7.0 Vdc, Ri_= 100 ) - 40
*(Anode Voltage = 7.0 Vdc, R|_= 100 &2, T¢ = -40°C) - 75
Gate Trigger Voltage (Continuous dc) VGT Volts
(Anode Voltage = 7.0 Vdc, R|_= 100 ) - 15
*(Anode Voltage = 7.0 Vdc, Ry_= 100 ¢, T¢ = -40°C) - 2.5
*(Anode Voltage = Rated Vpgm., R = 100 2, T = 100°C) VGp 0.2 -
Forward “ON’’ Voltage (pulsed, 1.0 ms max, duty cycle <1%) VTm Volts
(Iym =20 A) - 15
(ITm = 41 A) - 1.7
Holding Current Iy mA
(Anode Voltage = 7.0 Vdc, gate open) - 50
*(Anode Voltage = 7.0 Vdc, gate open, Tg = -40°C) - 90
Turn-On Time (tg + t) TypicAL
(ITm = 20 A, IGT = 40 mAdc) ton 1.0 us
Turn-Off Time toff us
(ltm=10A, IR =10A) 20
(iTm=10A, Ig =10 A, T = 100°C) 30
(VpRM = rated voltage)
(dv/dt = 30 V/us)
Forward Voltage Application Rate dv/dt 50 V/us
(Gate open, Ty = 100°C)

*Indicates JEDEC Registered Data.

(1)VDRM for all types can be applied on a continuous dc basis without incurring damage. Ratings apply for zero or negative gate voltage. These

devices should not be tested with a constant current source for forward or reverse blocking capability such that the voltage applied exceeds the
rated blocking voltage.

(2)por optimum operation, i.e. faster turn-on, lower switching losses, best di/dt capability, recommended |Gt = 200 mA.

EFFECT OF TEMPERATURE UPON TYPICAL TRIGGER CHARACTERISTICS

FIGURE 1 — GATE TRIGGER CURRENT FIGURE 2 — GATE TRIGGER VOLTAGE
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2N5164 thru 2N5171, 2N5164R thru 2N517 1R (continued)

MAXIMUM ALLOWABLE NON-RECURRENT SURGE CURRENT

FIGURE 3 — 60 Hz SURGES

(Ty

240
T T TTTT
720 ™N PRIOR TOSURGE | | |
z & N SCR OPERATED AT
H \ RATED LOAD CONDITIONS
= s Ty=-400C to +100°C | ||
z N PULSE REPETITION
£ N FREQUENCY = 60 Hz
3 180 \\
2 N
& N
£ 150 o
S N
w \
Y 140
< N
= N
o
Z 120
&
e
5
< 100
x
<<
&
< 80
o L
10 20 40 6.0 8010 20 40 60 80100
NUMBER OF CYCLES
FIGURE 5 - GATE TRIGGER
CHARACTERISTICS
20 —~— MAXIMUM ALLOWABLE FORWARD
RS GATE CURRENT
<T
<< =
10:;,:(&! IGFM =20 AMP
<SS
07 l=23
HeEs
05|22 2
2o
=)
03 ==
<=1
>
g

IG, GATE CURRENT (AMP)

G
e
2
2
|

A
40 mA GATE CURRENT REQUIRED
TO TRIGGER ALL UNITS@ T = 250C

MAXIMUM ALLOWABLE FORWARD
GATE VOLTAGE Vg = 10 VOLTS

T T T 7
30 40 50 60 70

VG, GATE VOLTAGE (VOLTS)

T
8.0

RMS FORWARD SURGE CURRENT (AMP)

Iy, HOLDING CURRENT NORMALIZED

2-59

FIGURE A — SUB-CYCLE SURGES
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2N5164 thru 2N5171, 2N5164R thru 2N517 1R (continued)

iT, INSTANTANEOUS FORWARD CURRENT (AMP) Tc, MAXIMUM ALLOWABLE CASE TEMPERATURE (°C)

HEAT SINK AREA (SQUARE INCHES)

FIGURE 7 — CURRENT DERATING(1)

DERATING AND DISSIPATION FOR RESISTIVE AND INDUCTIVE
LOADS (f = 60 to 400 Hz, SINE WAVE)

FIGURE 8 — FORWARD POWER DISSIPATION
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FIGURE 9 — FORWARD CONDUCTION CHARACTERISTICS
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FIGURE 10 — TYPICAL THERMAL
RESISTANCE OF PLATES
400 N T T T (D Reverse polarity units must be derated an additional 10%; i.e.,
Units mounted in center of — in Figure 7 the maximum allowable case temperature of the
\ ig%‘:k'?!'*h‘-"'s of ’/3"“: . 2N5164 at 16 Adc is 70°C, g derating of 30°C below the max-
200 S.' rignt auminum. e imum junction temperature.” For the 2N5164R the derating
inks held vertically in still o o o N
air. (Heat sink area is twice — ] would be an additional 10% or 3.0°C, making the allowable case
10 area of one side.) temperature 67°C.
~ N~ For additional mounting information, refer to the Motorola
AN brochure “Mounting Techniques for Pressfit Silicon Rectifiers
50 N and Silicon Controlled Rectifiers”.
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