SCR

8 A RMS Up to 600 Volts

C122

The C122 is a molded silicon plastic SCR which incorporates General Electric’s new POWER-
GLAS glassivation process. This process provides for an intimate void-free bond between the
silicon chip and the glass coating significantly improving performance and reliability.

FEATURES:

® Glassivated silicon chip for maximum reliability in AC or DC circuitry

® No maximum torque limit on mounting screw
® Round leads — greatly simplifies customer assembly
e

Six standard lead forming configurations available from factory (including TO-66

compatibility)

® Special selections for non-standard gate requirements available upon request

TYPICAL SCR APPLICATIONS

JEDEC TO-220AB

GENERAL FUNCTIONS
Motor Temperature Relay & Power Capacitor Discharge
Application Control Control Solenoid Driver Regulator Circuit
Process Control Equipment X X X X
Reproduction Equipment X X X
Blender, Mixers X
Hand Tools X
Machine Tools/Misc. Mfg. X X
Sewing Machines X
Laundry X X
Farm Equipment X X X
Photographic Equipment X X
Clutches/Brakes X
Industrial Timers X
Vending Machines X X X
Battery Chargers X
Business Machines X X X
Gas & Oil Ignitors X X
Internal Combustion
Engine Ignitions X
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MAXIMUM ALLOWABLE FATINGS

Repetitive Peak Off-State Repetitive Peak Non-Repetitive Peak
Voltage, Vprm(3) Reverse Voltage, Reverse Voltage,
Verm(1)(3) VggMH)(Z)'
Type Tc = -40°C to +100°C Tc = -40°C to +100°C Tc = -40°C to +100°C
CI122F 50 Volts 50 Volts 75 Volts
Ci22A 100 Volts 100 Volts 200 Volts
C122B 200 Volts 200 Volts 300 Volts
c122C 300 Volts 300 Volts 400 Volts
C122D 400 Volts 400 Volts 500 Volts
C122E 500 Volts 500 Volts 600 Volts
Cl122M 600 Volts 600 Volts 700 Volts
Peak positive anode voltage (T =-400Cto+1000C) . . . v v v v v v et v vttt st oot a o s oo s onnonssannosonsaneos 560 Volts
RMS On-State Current, IT(RMS) « + + « o v « s st s e ot ot v v v s oo onnoononeoeenannssses 8 Amperes (all conduction angles)
Average On-State CUITeNt, IT(AV) « « + « e v v v v v ettt it i i e e Depends on conduction angle (See Charts 3 and 4)
Critical Rate-Of-Rise of On-State Current, di/dt: (4)

Gate friggered Operation . . . . . . . vt v v vt v i b et e s e e e e e s e e e e (see Chart 10)
Switching from 200volts. . . . ... ... .. e e e e e et ettt e e .+ .. 100 Amperes per microsecond
Switching from SO0 volts . . . . . .. v i i i it ittt i s e s e e e s weesesss SO Amperes per microsecond

Peak One Cycle Surge (non-rep) On-State Current, ITMSOHz . . ... . o i ittt iin st v e 82 Amperes
60Hz .........c0vn C e C e e s e e an s 90 Amperes

12t (for fusing), for times at 8,3 milllseconds .. .......... R BT ST TSP 34 AmpereZ seconds
1.5 milliSeconds . . v v v v v e a e zsee Chart 12; .................. 27 AmpereZ seconds

Peak Gate Power Dissipation,PgpM . . . ..o o v v o v 0 B I 5 Watts for 10 microseconds (see Chart 6)
Average Gate Power Dissipation, PG(AV) e e e e e e e C et e e e e et et e e ... 0.5 Watts
Peak Positive Gate Current IGM . « v v+ v v et v vt vt e et s s st e e S see Chart 6
Peak Positive Gate Voltage, VGM + + + v o o v v v vt v v oo e v anevennon D O see Chart 6
Peak Negative Gate Voltage, VGM « « + v« v v v v v v s v e Cerressece et en e s es e eo s es e es s 5 Volts
Storage Temperature, Tgtg . « « v v v v v v vt e e v vun s e e et e e e -40°C to +125°C
Operating Temperature, T] .. .. ..o v v v e e s e e e e e e e C e et e e et et et -40°C to +100°C

NOTES:

1. Values apply for zero or negative gate voltage only,

2. Half sine wave voltage pulse, 10 millisecond duration.

3. During performance of the off-state and reverse blocking tests, the thyristor should not be tested with a constant source which would
permit applied voitage to exceed the device rating.

4, di/dt rating is established in accordance with JEDEC Suggested .Standard No. 7, Section 5.1.2.4, Off-state (blocking) voltage capability
may be teamporarily lost immediately after each current pulse for duration less than the period of the applied puise repetition rate. The
pulse repetition rate for this test is 400 Hz. The duration of the JEDEC di/dt test condition is 5.0 seconds (minimumj.
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CHARACTERISTICS

Test Symbol Min, Typ. Max. Units Test Conditions

Peak Off-state or IDRM mA Vppa=YRRM = Max, allowable volts peak
Reverse Current (1) or - — 0.1 T.=+ 25°C
IRpM — = 0.5 Te=+100°C

Peak-On-State Voltage . VTM - - 1.83 Volts T =+25°C, ITM = 16A peak.

1 Milli ' <27
Critical Rate of Rise of dv/dt 10 50 - Volts/usec Tc = +100°C, Rated Vprpm
Off-State Voltage (High- Gate Open Circuited, Linear Waveform
er values may cause
|_device switching)
Circuit Commutated tq L - 50 - Usec Te= +100°C, IT™m = 10 A peak. Rectangular
Turn-Off Time current pulse, 40 usec duration. Commutation
rate = -5A/usec. Peak reverse voltage = Rated
volts max. Reverse voltage at end of turn-off
time interval 12 volts min. Repetition rate =
60 pps. Rate of rise of re-applied off-stage
voltage (dv/dt) = 10 V/usec. Off-state voltage =
Rated V. Gate bias during turn-off time
interval = 0 yolts 100 ohms

D.C. Gate Trigger IGT - - 25 T, = +25°C
- Current VD = 6 Vdc
Ry =91 ohms
- - 40 mAdc Te = -40°C
Vp = 6 Vdc

Ry =45 Ohms
D.C. Gate Trigger VGT - - 1.5 T, = +25°C

Voltage Vp = 6 Vdc

Ry = 91 Ohms

- - 2.0 T = -40°C
Vdc Vp =6 Vdc
R =45 ohms
0.2 - - T¢ = +100°C
Rated VPRM
R1 = 1000 ohms
Holding Current IH mAdc Anode source voltage = 24 Vdc, Peak initiating
on-state current = 0.5 A, 0.1 msec to 10 msec
wide pulse, Gate trigger source = 7V, 20 ohms
- — 30 Te=+25°C
- - 60 Tc = -40°C
Latching Current IL mAdc Main Terminal Source Voltage = 24 Vdc, Gate
trigger source = 15V, 100 ohms, 50 usec rise
and fall times max.

- = 60 T = +25°C
_ _ 120 Tg =-40°C

Steady-State (2) °C/Watt
Thermal Resistance

R@JC - - 1.8 Junction to Case
Roja - - 75 Junction to Ambient

NOTES:
1. Values apply for zero or negative gate voltage only.
2, T is approximately equal to Tg, see outline drawing. The junction to ambient value is under worst case conditions, i.e., with

2 copper wire used for electrical contact to the terminals and natural convection.
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TYPICAL CIRCUIT

ff ) { This circuit uses the counter EMF of the motor armature due to residual field

SCR as a fee@bgck s_ignal of motor speed to maintain essent‘ially constant .spged

53K ci22 characteristics with varying torque requirements. There will be some var_latxon

2w 9 in the effectiveness of speed control from one motor to another depending on
the magnitude of the residual field for the particular motor,

During the positive half cycle of the supply voltage, a reference voltage is

established on the arm of the potentiometer Ry which is compared with the

¢RI 1500 counter EMF of the motor through the gate of the SCR, When the ‘‘pot” voltage

117 VAC h (OPTIONAL) rises above the counter EMF, current flows through CRj into the gate of the
W ¢ GE AI4B SCR, and thus applying the remainder of that half cycle of supply voltage to the
b % F motor, If load is applied to the motor, its speed tends to decrease, thus decreasing

10V counter EMF in proportion to speed, The “pot” reference voltage thus causes

0———/] AWF current to flow into the SCR gate earlier in the cycle. The SCR triggers earlier
oV in the cycle, and additional voltage is applied to the armature to compensate for

(OPTIONAL) the increased load and to maintain the preset speed. The particular speed at which

UNIVERSAL the motor operates can be selected by Rj. Stable operation is possible over

Y 6e aqn MOT approximately a 10 to 1 speed range. Stability at very low speeds can be

OTOR
(3AMP NAMEPLATE) improved by reducing the value of Cy at the expense of feedback gain,

OTHER APPLICATION NOTES OF INTEREST

Publication

Number Application Notes

200.31 Phase Control of SCR’s With Transformer and Other
Inductive AC Loads

200.33 Regulated Battery Charges Using the Silicon Controlled
Rectifier

200.43  Solid State Control for DC Motors Provides Variable
Speed With Synchronous — Motor Performance

200.44 Speed Control for Shunt-Wound Motors

200.47 Speed Control for Universal Motors

200.48 Flashers, Ring Counters and Chasers

200.55 Thermal Mounting Considerations for Plastic
Power Semiconductor Packages

201.1 A Plug-In Speed Control for Standard Portable
Tools and Appliances

201.13 Universal Motor Control With Built-in Self-Timer
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