File No. 522

NG/

Thyristors/Rectifiers
S3702S D2101S

Solid State
Division S3703SF D2103S
’ .ge
JEDEC DO-1 SCR’s and Rectifiers for
Cathode - - - -
! Horizontal-Deflection Circuits
JEDEC TO-66 i For 1100 Large-Screen Color TV
Anode
man (Case) ] Features:
= &y‘ :n * & Operation from supply voltages between 150 and 270 V (nominal)
ca h " i{ ® Ability to handle high beam current; average 1.6 mA dc
thode  Gate i Anode 8 Ability to supply as much as 8 mJ of stored energy to the deflection
' (Case) yoke, which is sufficient for 29-mm-neck and 36.5-mm-neck picture
: tubes operated at 31 kV (nominal value)
$37025 g::g;: a Highly reliable circuit which can also be used as a low-voltage power
$3703SF D2103SF supply
H-1340 H-967
Voltage 700V 750 v
Package Types Types
$3702S8 S3703SF
To-86 (40889) (40888)
DO-1 D2101S D2103S | D2103SF
(40892) (40891) (40890)

Numbers in parentheses are former RCA type numbers.

These RCA types are designed for use in a horizontal output
circuit such as that shown in Fig. 1.

The S3703SF silicon controlled rectifier and the D2103SF
silicon rectifier are designed to act as a bipolar switch that
controls horizontal yoke current during the beam trace interval.
The S3702S silicon controlled rectifier and the D2103S silicon
rectifier act as the commutating switch to initiate trace-retrace

switching and control yoke current during retrace.
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Fig. 1 — Simplified schematic diagram of

The D2101S silicon rectifier may be used as a clamp to protect
the circuit components from excessively high transient volitages
which may be generated as a result of arcing in the picture tube
or in a high-voltage rectifier tube.

To facilitate direct connection across each silicon controlled
rectifier, S3702S and S3703SF, the anode connections of
silicon rectifiers D2103S and D2103SF are reversed as com-
pared to that of a normal power-supply rectifier diode.
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Fig. 2 — Principal voltage-current characteristic for
S§3702S and S3703SF.
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§3702S, S3703SF

D2101S, D2103S, D2103SF File No. 522
SILICON CONTROLLED RECTIFIERS
S3703SF $37028
MAXIMUM RATINGS, Absolute-Maximum Values: TRACE SCR COMMUTATING SCR =
NON-REPETITIVE PEAK OFF-STATE VOLTAGE:®
GateOpen ............o0unnn Vpsom 800* 750* \
REPETITIVE PEAK REVERSE VOLTAG
Gate Open ... ..iiiiiiiiiii it eesiianas VRROM 25 25 \
REPETITIVE PEAK OFF- STATE VOLTAGE ®
Gate Open ...... Ceeesraser ettt eiaeaaransennn VbRrom 750 700 \
ON-STATE CURRENT
Tc = 60°C, 50 Hz sine wave, conduction angle = 180°:
RMS ..... P IT(RMS) 5 5 A
Average DC . e 'T(AV) 3.2 3.2 A
PEAK SURGE (NON—REPETITIVE) ON-STATE CURRENT: lTsm
For one full cycle of applied principal voltage
50 Hz (sinusoidal) , Tc=60°C ... .. .............. 65 65 A
For one-half sine wave, 3 ms pulse W|dth ....... P 130 130 A
RATE OF CHANGE OF ON-STATE CURREN
Vp=Vprom lgT =50 mA, t, = 0.1 us .. di/dt 200 200 Alps

FUSING CURRENT (for SCR protection):

Ty=—401080°C, t=11010MS ....uuuunnnnnnnnnnns 12t 20 20 AZs
GATE POWER DISSIPATION:"® Pgm

Peak (forward or reverse) for 10 us duration, max.

negative gate bias = —35 V (S3703SF) . . e 25 - w
=—10V (S3702S) - 25 w
TEMPERATURE RANGE:*4 o
Storage .......... Tstg —40 to 150 —40 to 150 oC
Operating (Case) ... Tc —40 to 80 —40 to 80 C
PIN TEMPERATURE (Dunng solderlng).
At distances = 1/32 in. (0.8 mm) from seating plane
FOr10Smax. .........ooovuieiiinniieiiinnn e T 225 225 °c
*Protection against transients induced by arcing or other causes must be provided.
®These values do not apply if there is a positive gate signal. Gate must be open or negatively biased.
® Any product of gate current and gate voltage which results in a gate power less than the maximum is permitted, provided that the raximum
reverse gate bias (as specified) is not exceeded.
“For temperature measurement reference point, see Dimensional Outline.
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sereein] V0 I I1p = 15 A, V, = 180 V max.,Vp, = 500 V max., V = Vprom- Gate
| | voltage = 12 V positive from 15 V supply. Gate current should rise to
' 100 mA within 0.2 us. Minimum duration of gate current pulse = 3:us.
l/ Minimum amplitude of gate current pulse = 200 mA. Negative gate bias
25%2;5? %3::2;%““5 SWITCH— at turn-off = —3.5 V minimum, negative gate bias at 2nd reapplied
| voltage (dv/dtlp = —2.5 V minimum.
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Fig. 3 — Oscill display of ing switching (S3702S)

ff time (tq).
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File No. 522 §3702S, S3703SF
D2101S, D2103S, D2102

SILICON CONTROLLED RECTIFIERS
ELECTRICAL CHARACTERISTICS
At Maximum Ratings Unless Otherwise Specified and at Indicated Case Temperature (T¢)

LIMITS

S3703SF $37028
CHARACTERISTIC SYMBOL TRACE SCR | COMMUTATING SCR | UNITS
TYP. | MAX. | TYP. MAX.

Peak Forward Off-State Current:
Gate open, Vp=Vprom Tc=85°C.. [Ipom 05 15 |05 15 mA

Instantaneous On-State Voltage:
iT =30 A (peak), Tc=25°C ........ VT 2.2 3 2.2 3 \Y

Critical Rate of Rise of Off-State Voltage:
Vp = VpROoM. exponential voltage rise, 700 (min.)
Gate open, Tc= 70°C (See Fig.3) ..... dv/dt - - (dv/dt)3 V/us

DC Gate Trigger Current:
Vp =12V (dc),
RL=30Q,Tc=25C............ IgT 15 32 15 45 mA

DC Gate Trigger Voltage:
Vp =12V (dc),
R =30, Tc=25C............ VGT 1.8 4 1.8 4 \Y

Circuit Commutated Turn-Off Time:®
Tc= 70°C, minimum negative gate
bias during turn-off time = —20 V
(S3703SF) and —2.5 V (S3702S),
rate of reapplied voltage (dv/dt)

=175 V/us (See Fig. 4) ....... tq - 2.4 - - Hs
=400 V/us (See Fig. 3 ....... - - - 4.2 us

Thermal Resistance, Junction-to-Case ... [Rgjc - 4 - 4 ‘c/w

OThis parameter, the sum of reverse recovery time and gate recovery time, is measured from the zero crossing of current
to the start of the reapplied voltage. Knowledge of the current, the reapplied voltage, and the case temperature is
necessary when measuring tq. In the worst conditions (high line, zero-beam, off-frequency, minimum auxiliary load, etc.),
heref

turn-off time must not fall below the given values, Turn-off time i with p e, case temperature
must not exceed 70°C. See Figs. 3 and 4,
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'TM =8A, Vim = VDROM' reapplied dv/dt = 175 V/us (measured
from01t00.630f VTM), negative gate voltage source = —24 V, source
impedance = 15 Q.

INSTANTANEOUS ON-STATE VOLTAGE (v7)-V
B2LS2344R1
92¢5-24045
Fig. 4 — Oscilloscope display of trace switching (S3703SF) sh
circuitcommutating turn-off time (tq).

N Fig. 5 — Instantaneous on-state current vs. on-state voltage for
i 8§3702S and S3703SF.
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§3702S, S3703SF

D2101S, D2103S, D2103SF File No. 522
SILICON RECTIFIERS D2103SF D2103S D2101S
MAXIMUM RATINGS, Absolute-Maximum Values: TRACE COMMUTATING CLAMP
REVERSE VOLTAGE:**

Repetitive PEaK . ............ieiiintiit i VRRM 750 700 700 v

Non-Repetitive Peak®® ... ... ... ..ottt VRsm 800 800 800 v
FORWARD CURRENT (operating in 15 kHz deflection circuit):

RMS ............ .. 3 3w 1** A

Peak Surge (Non-Repetitive)®® . .. 70%¢ 70%¢ 30%¢ A

Peak (Repetitive) ............cviiiiiriiininiiiiiiiiiiiiiaa, 7 12 05 A
TEMPERATURE RANGE

SHOTBEE .« v v e e et ettt e e e e e el Tstg ————————— —30t0 150 ——————— :c

Operating (Case) . .. ...vvtettti ittt Tc - 301080 C
LEAD TEMPERATURE (During Soldering):44

FOr10s maximum ........ iuiiiiiiniiinneeneneneenennnnns TL 225 °c

** Eor ambient temperatures up to a5°c.

®® For a maximum of 3 pulses, each less than 10 us duration, during any 64-us period.

®® Maximum current rating applies only if the rectifier is properly d to maintain j i Pt e below 150°C. See Fig.15 and Fig.16.
44 At distances no closer to rectifier body than points A and B on outline drawing.

## See Fig. 9 for Iggm value for 60 Hz.

SILICON RECTIFIERS
ELECTRICAL CHARACTERISTICS

LIMITS
D2103SF TRACE D2101S
CHARACTERISTIC SYMBOL D2103S  COMMUT. CLAMP UNITS
MAXIMUM MAXIMUM
Reverse Current:
Static
o
ForVRRM=max.ratedva|:’1e,IF=O.TC=25 C..... Tam 10 10 A
For VR=500V,Tc=100C ................... 250 250
Instantaneous Forward Voltage Drop:
AtiE=4A TA=25°C ..oonviiniiiiinieiinenn, VE 14 15 \Y
Reverse Recovery Time:
For circuit shown in Fig. 8:
At lpm = 3.14 A, —dig/dt = —10 A/ps,
pulse duration = 0.94 us, Tc = 25°C i trr 0.5 0.7 us
In Tektronix type **S” plug-in unit (or equivalent):
Atlg=20mA, IR=1mA Tc=26°C ............ 1 1.5
Peak Forward Voltage Drop (at turn-on):
In Tektronic type ‘S’ plug-in unit (or equivalent):
AtIE=20mA, Tc=25C ..ooiiennneennnnnes VE(pk) 5 6 v
Thermal Resistance (Junction-to-Case)®. . ............... Rayc 10 10 °c/wW

# Measured at point as indicated on Dimensional Outline.
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File No. 522

$37028, S3703SF

D2101S, D2103s, D2103SF

SUPPLY FREQUENCY =50 Hz SINE WAVE

CASE TEMPERATURE PRIOR TO SURGE =60°C
LOAD=RESISTIVE

REPETITIVE PEAK REVERSE VOLTAGE (VRROM)*MAXIMUM

RATED VALUI
AV\E&‘_‘SE ON-STATE CURRENT [IT(av)] *MAXIMUM RATED

PEAK SURGE (NON-REPETITIVE)
ON-STATE CURRENT (ITsm)—A

1 0 100
SURGE CURRENT DURATION —CYCLES

%000

92C$-24046

Fig. 6 — Peak surge on-state current vs. surge current duration for
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Fig. 7—Dissipation vs. repetition rate for S3702S and S3703SF
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NOTES:
ALL RESISTANCE VALUES ARE IN OHMS.

*

— ADJUST FOR CURRENT WAVEFORM SHOWN AT LEFT

% UNITS INTERCONNECTED WITH RG-58U CABLE WITH
50-2 TERMINATING RESISTOR AT (NPUT
TERMINALS OF OSCILLOSCOPE.

A FOR 120-V OPERATION, PRIMARY OF TRANSFORMER
SHOULD BE 120 V, FUSE SIZE SHOULD BE 1/2 A.

92CM-24047R)

Fig. 8 — Oscilloscope display and test circuit for measurement
of reverse-recovery time for D2101S, D2103S, and

D2103SF.

TERMINAL CONNECTIONS
FOR TYPES
$3702S AND S3703SF

Pin 1 — Gate
Pin 2 — Cathode
Case, Mounting Flange — Anode

TERMINAL CONNECTIONS
FOR TYPES
D2101S, D2103S, AND D2103SF

Case, Lead No. 1 — Anode
Lead No. 2 — Cathode
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§3702S, S3703SF

File No. 522
D2101S, D2103S, D2102SF
2 .
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duration for D2101S, D2103S, and D2103SF.
Fig. 10 — Forward-voltage drop vs. forward current for D2101S,
D2103S, and D2103SF.
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Fig. 11—Typical peak reverse recovery current vs, rate of descent of Fig. 12—Typical peak reverse recovery current vs, rate of descent of
forward current for D2101S, D2103S, and D2103SF, forward current for D2101S, D2103S, and D2103SF.
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Fig. 13~Typical reverse recovered charge vs. rate of descent of
forward current for D2101S, D2103S, and D2103SF.
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