File No. 496

Thyristors

IR/

Solid State
Division S2600 S2610 S2620
Series

7-Ampere “Low-Profile”

Silicon Controlled Rectifiers
For Power Switching, Power Control, Power Crowbar, and

Anode ) Ignition Applications
(Lead 3, Cathode i .
P (Lead 1) 52610 Features:
1599 m Forward and reverse gate ratings = High dv/dt capability

u  All-diffused center gate construction = Low switching losses
= Low leakage currents, both forward and reverse ® Low thermal resistance
@ Low forward voltage drop at high current levels ® Sub-cycle surge capability curve
u High pulse-current capability for capacitor-discharge ignition circuits
$2620 Voltage 200V 400V 600 V
Series Package Types Types Types
“Low-Profile”, TO-5 |S526008 (40654) | S2600D (40655) | S2600M (40833)
“Low-Profile”, TO-5 w/i (40658) | S2610D (40659) | S2610M (40835)
“Low-Profile”, TO-5 w/heat  |$26208 $2620D $2620M
spreader {40656) (40657) (40834)

Numbers in parentheses are former RCA type numbers.

The S2600, S2610, and S2620 series are all-diffused, silicon
controlled rectifiers (reverse-blocking triode thyristors) for
capacitor-discharge ignition systems, high-voltage generators,
and power-switching and control applications.

$2600B, S2600D, and S2600M have a three-lead low-profile
package (similar to the JEDEC TO-5). They may be used in
MAXIMUM RATINGS, Absolute-Maximum Values:

For Operation with Sinusoidal Supply Voltage at Frequencies up to
50/60 Hz and with Resistive or Inductive Load.

NON-REPETITIVE PEAK REVERSE VOLTAGE®

LT 13T - T
NON-REPETITIVE PEAK FORWARD VOLTAGE'

Gate OPeN. . v vt vt iaeaseennnnnnnas e e .
REPETITIVE PEAK REVERSE VOLTAGE

Gate open
REPETITIVE PEAK OFF-STATE VOLTAGE®

Gate OPBM. i eenenenenneaanenennns e

RMS ON-STATE CURRENT (Conduction angle =180°). ..........

PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT:
For one cycle of applied princip | voltage
60 Hz (sinusoidal)
50 Hz (sinusoidal) .........oiuiiiiiiii i
For more than one cycle of applied principal voltage
PEAK REPETITIVE ON-STATE CURRENTT (See Fig. 21):
Duty factor = 0.1%, T¢ = 75°C
Pulse duration =5 us (min.), 20 us (max.) . .......coooiunen..,
RATE OF CHANGE OF ON-STATE CURRENT:

Vom = VDROM, IGT =200 mA, ty = 0.5 us (See Fig. 1)  .....
FUSING CURRENT (for SCR protection):
Ty=—6510100°C, t=1108.3MS ....verunerunnrennsennn

Continued on next page,

capacitor-discharge ignition systems (battery or magneto types)
for internal combustion engines, electronic igniters, and high-
voltage generators. Other uses are power-control and power-
switching circuits.

S$2610B, S2610D, and S2610M have integral heat radiators;
S$2620B, S2620D, and S2620M have integral heat spreaders.

S26008 $2600D S2600M
S26108 $2610D S2610M
526208 $2620D S2620M
VRsom 250 500 700 v
Vpsom 250 500 700 v
VRROM 200 400 600 v
VDROM 200 400 600 v
IT(RMS) See Figs. 7-11
ITsm
100 100 100 A
85 85 85 A
See Fig. 12
ITRM
100 100 100 A
. difdt 200 Alus
12 40 A2
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File No. 496

MAXIMUM RATINGS, (Cont'd).
For Operation with Sinusoidal Supply Voltage at Frequencies up to
50/60 Hz and with Resistive or Inductive Load.
NON-REPETITIVE SUB-CYCLE SURGE CURRENT:

Tc = 25°C, single pulse, IgT = 50 mA,

1O USSQUANe PUISE. « o v vttt ittt e i ia e ia e -

GATE POWER DISSIPATION*:
PEAK FORWARD (for 1 us max.) .
PEAK REVERSE..... -
AVERAGE (averaging time = 10 ms, max.)

TEMPERATURE RANGE$:

Storage  .......eee..n e e
Operating (case) .. ... N

LEAD TEMPERATURE (During soldering)®:

For 10 s max. for case or leads. . ..... e teatetiiatennaanns

S$26008 $2600D S2600M
S$26108 $2610D S2610M
$26208 $2620D S2620M

$2600, S2610, S2620 Series

e See Fig. 20 ————

40 40 40 w
See Fig. 14 —————

05 0.5 0.5 w

——— -65 to +150 oc

-65 to +100 ocC

225 oc

T When rms current exceeds 4 amperes (maximum rating for the anode lead), connection must be made to the case.

®These values do not apply if there is a positive gate signal. Gate must be open, terminated, or have negative bias.

“Any values of peak gate current or peak gate voltage that yield the maximum gate power are permissible.

8For information on the reference point of temperature measurement, see dimensional outlines.

®When these devices are soldered directly to the heat sink, a 60/40 solder should be used. Case heating time should be a minimum . . . sufficient

to allow the soider to flow freely.

0.5 lTM

92CS-3363R4

Fig. 1—Rate of change of on-state current with time (defining di/dt).

CRITICAL dv/dt \

063D
dt 20.63 0

t=RC 92CS-13365R3

Fig. 3—Oscilloscope display of critical rate of rise of off-state voltage
(critical dv/dt).
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Fig. 2—Principal voltag nt

TERMINAL CONNECTIONS
$2600 SERIES

Lead 1 — Cathode
Lead 2 — Gate
Case, Lead 3 — Anode

$2610 SERIES

Lead 1 — Cathode
Lead 2 — Gate
Heat Radiator, Lead 3 — Anode

$2620 SERIES

Lead 1 — Cathode
Lead 2 — Gate
Heat Spreader, Lead 3 — Anode
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§2600, S2610, S2620 Series

ELECTRICAL CHARACTERISTICS, At maxii

ings and at ind|

/ case temperature (T¢) unless otherwise specified

CHARACTERISTIC

LIMITS

SYMBOL

$2610 Series

§2600 Series $2620 Series

UNITS|

MIN.] TYP.| MAX.| MIN.| TYP.| MAX.

PEAK OFF-STATE CURRENT:
(Gate Open, T¢ = +100°C)
" FORWARD, Vp = VDROM

Ipom

mA

0.1 0.5 0.2 15

REVERSE, VR, = VRROM

IROM

005| 05 0.1 1.5

INSTANTANEOUS ON-STATE VOLTAGE:
For iT =30 A and T = +25°C

vT

19| 26 2.6

DC GATE TRIGGER CURRENT:
Vp =12V (DC)
RL=30Q
Tg = +25°C
For other case temperatures

IGT

15
See Fig.

mA
16 »

DC GATE TRIGGER VOLTAGE:
Vp =12V (DC)
RL=30Q
Tc =+25°C
For other case temperatures

VGT

0.65 1.5
17—

0.65 1.5
)—— See Fig.

INSTANTANEOUS HOLDING CURRENT:
Gate Open and T = +25°C
For other case temperatures

iHO

20
18—

- 9 20 mA

j————See Fig.

CRITICAL RATE-OF-RISE OF OFF-STATE VOLTAGE:
Vp = VDROM
Exponential rise, T¢ = +100°C
(See Fig. 3)

dv/dt

20 | 200 20 200 Vl/us

GATE CONTROLLED TURN-ON TIME:
Vp =VDROM ,iT=45A
IGT = 200 mA, 0.1 us rise time
Tc = +25°C
(See Fig. 4)

tgt

us

CIRCUIT COMMUTATED TURN-OFF TIME:
Vp = VDROM, iT=2A
Pulse Duration = 50 us
dv/dt = 20V/us, di/dt = -30A/us
IGT = 200 mA at turn on, Tg = +75°C
(See Fig. 5)

50 15 50-{ wus

THERMAL RESISTANCE:
Junction-to-Case

ReJc

s| - | -] s

Junction-to-Ambient (See dimensional outlines). . . . .

Raga

120 30

(S2610 Series)

oc/w

Junction-to-Heat Spreader (See dimensional outline) . .

RgJHs

-1 -1 7

(52620 Series)
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Fig. 4—Gate controlled turn-on time (tge) vs. gate trigger current. Fig. 5—Oscill display for of circuit d
tum-off time (tg).
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Fig. 6—Power dissipation vs. on-tate current. Fig. Maxii I ble case vs. current for
S$2600 series.
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$2600, $S2610, S2620 Series
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CURRENT WAVE FORM: SINUSOIDAL | HEAT SPREADER CURRENT WAVE FORM: SINUSOIDAL
LOAD: RESISTIVE OR INDUCTIVE HEAT TSN | THERMAL LOAD: RESISTIVE OR INDUCTIVE
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< NOTE: 7.0°C/W) {4
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! SMALL HOLE DRILLED IN THE g\ﬂﬁr <~ ON A CIRCUIT BOARD
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Fig. 10-Maxi, I le hi speade vs. e Fig. 11—Maxil bi P vs. on-state current
current for S2620 series. for S$2610 series.
SUPPLY FREQUENCY = 50/60 Hz (SINE WAVE) o J0[cASE TEMPERATURE (Tc)=25
. PULSED A
LOAD: RESISTIVE | REPETITION-RATE
REPETITIVE PEAK REVERSE VOLTAGE_(VRRM ) *MAXIMUM-RATED VALUE T .
AVERAGE ON-STATE CURRENT [IT(Av)]*MAXIMUM-RATED VALUE & t
._ t
GATE CONTROL MAY BE LOST DURING z
o< 100 AND Y FOLLOWING w
> SURGE CURRENT INTERVAL. € 2
= OVERLOAD MAY NOT BE REPEATED 3
E 3 80\ UNTIL JUNCTION TEMPERATURE HAS w
ok AN RETURNED TO STEADY-STATE RATED -
e N VALUE. =
> Z \ N 13
Z& 60| TN i
Z2E NGO Hz H
E]
Yo 50 HENIN 2 10
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2 < I w
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F
£ — z
° | 2
| 10 100 1000 X X 1. X X X X
SURGE CURRENT DURATION—CYCLES INSTANTANEOUS ON-STATE VOLTAGE (vy) —V
92CS-19037R| 92LS-1150R!
Fig. 12—Peak surge on-state current vs. surge current duration for all Fig. 13—Instantaneous on-state current vs. on-state voltage for all
types. types.
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o+ | CONDITIONS. (SEE . 16 & 17
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REVERSE GATE CURRENT (I(;R)—.mA
9255-3887RI
Fig. 14—Reverse gate voltage vs. reverse gate current.
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) 9255-3888RI
Fig. 15—Gate pulse characteristics for forward triggering mode.*
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$2600, S2610, S2620 Series

PRINCIPAL DC VOLTAGE v
LOAD = 308, RESISTIVE
TRIGGERING MODE‘ FORWARD

40

DC GATE TRIGGER CURRENT(IgT)—mA

! TYPICAL
~60  -40  -20 20 40 60
CASE TEMPERATURE (Tc)—'c

9255-3889R!

Fig. 16—DC gate-trigger current (forward) vs. case temperature.

INITIAL ON-STATE CURRENT =150 mA

PRINCIPAL DC VOLTAGE: 12V

> LOAD = 3002, RESIST

1 TRIGGERING MODE: F

£

w

2

5 25

E

-4

g

g2 2

3

g

= [E

g1

)

5

w

3 1

o

o TYPICAL

o seasausanss
0.5 HHH

-60 -40  -20 0 20 4 60
CASE TEMPERATURE (Tg)—°C
925S-3890Rt

Fig. 17—DC gate-trigger voltage vs. case temperature.
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Fig. 18—DC holding current ) vs. case 7] e. Fig. 19—Sub-cycle surge capability test circuit.
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CASE TEMPERATURE (T¢)=25°C

SURGE CURRENT PULSE DURATION <SEC>(MEASURED AT "0"CURRENT)
92C5-19039

Fig. 20—Sub-cycle surge capability.
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Fig. 21—Derating curve for peak pulse current (repetitive) vs. duty
factor for the ignition circuit.
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