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A New Approach To Data Service . . .
1975 RCA Solid State DATABOOKS

Seven textbook-size volumes covering all current commercial
RCA solid-state devices (through January 1, 1975)

Linear Integrated Circuits and DMOS Devices

(Dataonly) ........ ... . .. i, SSD-201C
Linear Integrated Circuits and DMOS Devices

(Application Notesonly) .................... SSD-202C
COS/MOS Digital Integrated Circuits . .......... SSD-203C
Power Transistors . . ..........ccvuiiiiinnen.. SSD-204C
RF/Microwave Devices . ... .............c.... SSD-205C
Thyristors, Rectifiers, and Diacs .............. SSD-206C
High-Reliability Devices .. ................... SSD-207C

Announcement Newsletter: ““What’s New in Solid State’’
Availabe FREE to all DATABOOK users.

“Bingo-type Response-Card Service’” included with News-
letter Available FREE to all DATABOOK users.

Update Mailing Service available by subscription.-
Indexed Binder available for Update Filing.

NOTE: See pages 3 and 4 for additional information on this
total data service. To qualify for Newsletter mailing,
use the form on page 4 (unless you received your
DATABOOK directly from RCA). You must qualify
annually since a new mailing list is started for each
edition of the DATABOOKS.



RGA
Thyristors/Rectifiers

This DATABOOK contains complete data and
related application notes on thyristors, rectifiers,
and diacs presently available from RCA Solid State
Division as standard products. For ease of type
selection, product matrix charts and application
information are given on pages 12-22. Data sheets
are grouped in type-number sequence in the
following categories: (a) triacs, (b) silicon
controlled rectifiers, (c) rectifiers, (d) diacs.
Dimensional outlines and suggested mounting hard-
ware are then shown for all types, followed by
application notes in numerical order, and finally by
a comprehensive subject index.

To simplify data reference, data sheets in each
category are arranged as much as possible in
numerical-alphabetical-numerical sequence of type
numbers. Because some data sheets include more
than one type number, however, some types may
be out of sequence. If you don’t find the type
you're looking for where you expect it to be,
please consult the Index to Devices on pages 7-10.
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RCA Solid State
Total Data Service System

The RCA Solid State DATABOOKS are supplemented throughout
the year by a comprehensive data service system that keeps you
aware of all new device announcements and lets you obtain as much
or as little product information as you need — when you need it.

New solid-state devices and related publications announced during
the year are described in a newsletter entitled “What’s New in Solid
State”. If you obtained your DATABOOK(s) directly from RCA,
your name is already on the mailing list for this newsletter. If you
obtained your book(s) from a source other than RCA and wish to
receive the newsletter, please fill out the form on page 4, detach it,
and mail it to RCA.

Each newsletter issue contains a “’bingo’’-type fast-response form for
your use in requesting information on new devices of interest to you.
If you wish to receive all new product information published
throughout the year, without having to use the newsletter response
form, you may subscribe to a mailing service which will bring you all
new data sheets and application notes in a package every other
month. You can also obtain a binder for easy filing of all your
supplementary material. Provisions for obtaining information on the
update mailing service and the binder are included in the order form
on page 4.

Because we are interested in your reaction to this approach to data
service, we invite you to add your comments to the form when you
return it, or to send your remarks to one of the addresses listed at
the top of the form. We solicit your constructive criticism to help us
improve our service to you.



Order Form for “What’s New in Solid State”
and for further information on Update Mailings and Binders

Please fill out just one copy of this form, and mail it to:
(a) from U.S.A. and Canada:
RCA Solid State Division

Box 3200
Somerville, N. J., U.S.A. 08876

{b) from Latin America and Far East:

RCA Solid State
International Sales
Somerville, N. J., U.S.A. 08876

(c) from United Kingdom, Europe, Middle East, and Africa:

RCA Limited RCAsa.
Sunbury-on-Thames or 4400 Herstal
Middlesex TW16 7HW, England Liege, Belgium

[ Please add my name to the mailing list for “What's New in Solid State”’

O Piease send me details on obtaining update mailings for my DATABOOKS
and a binder for filing of supplementary material.

wome LLITTITTTTTITTTT] CIT]

(Last) (Initials)

compory L L LTI TP T PP TITTTT]
paaress L LI LTI ]T]

(Number) (Street, RFD, P.O. Box)
comes L L LI LTI ELLTITTT]
8 (]
(City) (State or Prov.)
(Country) (Zip or Pstl. Zone)
ion: Activity: (Check One) Product interest:
Function: (Check One) ivity: { (Indicate order of interest if
ADE alA AD deast more than one is marked)
B D Purchasing/Procurement 8 O Communication ADLinear IC's
C O Research/Development C O Instrumentation/Control o 5. COS/MOS
DO Design Engineer Do Computer/Datg Processing BDDlgltaI IC’s,
E O Application/C E 0 Comp er, Peripheral c[Joigital ic's, Bipolar
Engineer y &0 Industrial [ JThyristors/Rectifiers
F O Production/Manufacturing H O Medical L
GO Documentation/Library o Rese’::ch ED'—‘“‘"" Crystals
HO Reliabili(v;_?A J O Transportation FDSemiconductor Diodes
| O Education/Training K 0 Co e Elecuomc .
J O Program/Project L oG neumer. A G[_JRF Power Semiconductors
K D Marketing MO Space H[_JmMosFETS
N O Ordnance 1 [JPower Transistors
O O Avionics e
P D Electronic Warfare J DPower Hybrid Circuits
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New RCA Type-Numbering System

A new system of type numbers has been adopted for all RCA triacs, SCR’s, rectifiers, and diacs previously identified by
100-, 40000-, 41000-, 43000-, 44000-, and 45000-series numbers. Type numbers for JEDEC (1N- and 2N-series) devices,
which are registered with the Joint' Electron Devices Engineering Council of the Electronic Industries Association (E1A), are
not affected.

The new type numbers for non-JEDEC RCA thyristors, rectifiers, and diacs consist of an alpha-numeric code that
immediately identifies the basic type of device and provides information on significant device features. The basic product
type is indicated by the initial letter of the type-number designation; i.e., T = triac, S = SCR, and D = rectifier or diac. The
numbers following the initial letter indicate device current ratlngs, type of package, and electrical variants within a series.
The suffix letter(s) define the voltage rating of the device.

Sixteen suffix letters are used to represent specific voltage ratings in the range from 15 to 1000 volts. Combinations of these
letters can be used to indicate voltage ratings that differ from the sixteen basic values. (For example, the suffix DF is used
for a voltage rating of 450 volts; i.e., D + F = 400 + 50 = 450 volts.)

The charts shown below provide a detailed explanation of the new type number codes. For convenience of type selection, a
cross-reference guide that relates ““old”” type numbers to the new numbers that replace them is provided on page 10.

Graphic Representation of Rectifier and Graphic Representation of Thyristor
Diac Numbering System Numbering System
B0 06 @© [ ]
————— ay— .
Indicates Indicates  Indicates Voltage Indicates  Indicates Identifies Identifies
Rectifier Package  Average Designation Type Broad Generic  Package  Electrical
or Diac 1=DO0-1 Current Q=15V T =Triac Classification Variants  Variants
2=DO0-16 Rating lg U=25V S=SCR on basis of
Indicates Type 3=TO-1 (00 indicates Y =30V IT(RMS) Rating Voltage
1 = Standard 4=D04 1,<1A) F=50V ] Designation
2 = Fast 5=D0-5 A=100V (as shown
Recovery 6 =D0-26 G=150V IT(RMS) Standard  Fast-Turnoff at left)
3 = Diac 7 = D0O-26 Insulated B =200V Ratings (A)  Devices Devices
H=260V 0-25  00-09 10-19
€=300Vv 25-8 20-29  30-39
D=400v 8-15 40-49  50-59
nooy 15-40 60-69 70-79
- > 40 80 - 89 90 - 99
S=700V
N =800V {NOTE: The first five digits, e.g., T2300, provide the
;; 19880\/\/ basic device series designation.)
PA=1100V
PB =1200 V



Index to Thyristors, Rectifiers and Diacs

RCA Page Typeof Current Voltage Data Sheet RCA Page Typeof Current Voltage Data Sheet
Type No. No.  Device (A) v) File No. Type No. No. Device (A) (V) File No.
1N248C 220 Rectifier 20 50 6 1N3910 253  Rectifier 30 100 729
1N249C 220 Rectifier 20 100 6 1IN3911 253  Rectifier 30 200 729
1N250C 220 Rectifier 20 200 6 1N3912 253  Rectifier 30 300 729
1N440B 223  Rectifier 0.75 100 5 1N3913 253  Rectifier 30 400 729
1N441B 223  Rectifier 0.75 200 5 IN5211 255  Rectifier 1 200 245
1N4428 223 Rectifier 0.75 300 5 1N5212 255 1 400 245
1N4438 223 Rectifier 0.75 400 5 1N5213 255 1 600 245
1N444B 223  Rectifier 0.75 500 5 1N5214 255 0.75 800 245
1N4458 223 Rectifier 0.75 600 5 1N5215 255 1 200 245
1N536 225 Rectifier  0.75 50 3 IN5216 255  Rectifier 1 400 245
1N537 225 Rectifier 0.75 100 3 1N5217 255  Rectifier 1 600 245
1N538 225 Rectifier 0.75 200 3 1N5218 255  Rectifier 0.75 800 245
1N539 225 Rectifier 0.75 300 3 1N5391 257  Rectifier 1.5 50 478
1N540 225 Rectifier 0.75 400 3 1N5392 257 Rectifier 1.5 100 478
1N547 225 Rectifier 0.75 600 3 1N5393 257  Rectifier 1.5 200 478
1N1095 225 Rectifier 0.75 500 3 1N5394 257  Rectifier 1.5 300 478
IN1183A 227 Rectifier 40 50 38 1N5395 257  Rectifier 1.5 400 478
1IN1184A 227 Rectifier 40 100 38 1N5396 257  Rectifier 1.5 500 478
1N1186A 227 Rectifier 40 200 38 1N5397 257 Rectifier 1.5 600 478
1N1187A 227 Rectifier 40 300 38 1N5398 257  Rectifier 1.5 800 478
1N1188A 227 Rectifier 40 400 38 1N5399 257  Rectifier 1.5 1000 478
1IN1189A 227 Rectifier 40 500 38 2N681 116 SCR 25 25 96
IN1190A 227  Rectifier 40 600 38 2N682 116 SCR 25 50 96
1N1195A 220 Rectifier 20 300 6 2N683 116 SCR 25 100 96
1N1196A 220 Rectifier 20 400 6 2N684 116 SCR 25 150 96
IN1197A 220 Rectifier 20 500 [3 2N685 116 SCR 25 200 96
IN1198A 220  Rectifier 20 600 6 2N686 116 SCR 25 250 96
1IN1199A 230 Rectifier 12 50 20 2N687 116 SCR 25 300 96
1N1200A 230 Rectifier 12 100 20 2N688 116 SCR 25 400 96
1N1202A 230 Rectifier 12 200 20 2N689 116 SCR 25 500 96
1N1203A 230  Rectifier 12 300 20 2N690 116 SCR 25 600 96
1IN1204A 230 Rectifier 12 400 20 2N1842A 119 SCR 16 25 28
1IN1205A 230 Rectifier 12 500 20 2N1843A 119 SCR 16 50 28
1IN1206A 230 Rectifier 12 600 20 2N1844A 119 SCR 16 100 28
1N1341B 233  Rectifier 6 50 58 2N1845A 119 SCR 16 150 28
1N1342B 233  Rectifier 6 100 58 2N1846A 119 SCR 16 200 28
1N1344B 233 Rectifier 6 200 58 2N1847A 119  SCR 16 250 28
1N1345B 233  Rectifier 6 300 58 2N1848A 119  SCR 16 300 28
1N1346B 233 Rectifier 6 400 58 2N1849A 119 SCR 16 400 28
1N13478 233  Rectifier 6 500 58 2N1850A 119 SCR 16 500 28
1N1348B 233 Rectifier 6 600 58 2N3228 123 SCR 5 200 114
1N1763A 234  Rectifier 1 400 89 2N3525 123 SCR 5 400 114
1N1764A 234  Rectifier 1 500 89 2N3528 123 SCR 2 200 114
1N2858A 240 - Rectifier 1 50 91 2N3529 123 SCR 2 400 114
1N2859A 240 Rectifier 1 100 91 2N3650 129 SCR 35 100 408
1N2860A 240 Rectifier 1 200 91 2N3651 129 SCR 35 200 408
1N2861A 240 Rectifier 1 300 91 2N3652 129 SCR 35 300 408
1N2862A 240 Rectifier 1 400 91 2N3653 129 SCR 35 400 408
1N2863A 240 Rectifier 1 500 91 2N3654 135 SCR 35 50 724
1N2864A 240 Rectifier 1 600 91 2N3655 135 SCR 35 100 724
1N3193 - 244 Rectifier 0.75 200 3] 2N3656 135 SCR 35 200 724
1N3194 244 Rectifier 0.75 400 4 2N3657 135 SCR 35 300 724
1N3195 244 Rectifier  0.75 600 a1 2N3658 135 SCR 35 400 724
1N3196 244 Rectifier 0.5 800 41 2N3668 141 SCR 12,5 100 116
1N3253 244 Rectifier 0.75 200 4 2N3669 141 SCR 12,5 200 116
1N3254 244 Rectifier 0.75 400 41 2N3670 141 SCR 125 400 116
1N3255 244 Rectifier 0.75 600 41 2N3870 147 SCR 35 100 578
1N3256 244 Rectifier 0.5 800 4 2N3871 147 SCR 35 200 578
1N3563 244 Rectifier 0.4 1000 41 2N3872 147 SCR 35 400 578
1N3879 247 Rectifier 6 50 726 2N3873 147 SCR 35 600 578
1N3880 247 Rectifier 6 100 726 2N3896 147 SCR 35 100 578
1N3881 247  Rectifier 6 200 726 2N3897 147 SCR 35 200 578
1N3882 247 Rectifier 6 300 726 2N3898 147 SCR 35 400 578
1N3883 247 Rectifier 6 400 726 2N3899 147 SCR 35 600 578
1N3889 249 Rectifier 12 . 50 727 2N4101 123 SCR 5 600 114
1N3890 249 Rectifier 12 100 727 2N4102 123 SCR 2 600 14
1N3891 249 Rectifier 12 200 727 2N4103 141 SCR 12.5 600 116
1N3892 249  Rectifier 12 300 727 2N5441 24 Triac 40 200 593
1N3893 249 Rectifier 12 400 727 2N5442 24 Triac 40 400 593
1N3899 251 Rectifier 20 50 728 2N5443 24 Triac 40 600 593
1N3900 251 Rectifier 20 100 728 2N5444 24 Triac 40 200 593
1N3901 251 Rectifier 20 200 728 2N5445 24 Triac 40 400 593
1IN3902 251 Rectifier 20 300 728 2N5446 24 Triac 40 600 593
1N3903 251 Rectifier 20 400 728 2N6567 29 Triac - 10 200 457
1N3909 253 Rectifier 30 50 729 2N5568 29 Triac 10 400 457



Index to Thyristors, Rectifiers and Diacs (cont'd)

RCA Page Typeof Current Voltage Data Sheet RCA Page Type of Current Voltage Data Sheet
Type No. No.-* Device (A) v) File No. Type No. No. Device (A) V) File No.
2NS569 29  Triac 10 200 457 S2061M. 152  SCR 4 600 654
IN5570 29  Triac 10 400 457 $2061Q 152 SCR 4 15 654
2N5571 34 Triac 15 200 458 S2061Y 152 . SCR 4 30 654
2N5572 34 Triac 15 400 458 S2062A 152 SCR 4 100 654
2N5573 34 Triac 15 200 458 S20628 152 SCR 4 200 654
2N5574 34 Triac 15 400 458 $2062C 152 SCR 4 300 654
2N5754 39 Triac 25 100 414 S2062D 152 SCR 4 400 654
2N5755 39  Triac 25 200 414 S2062E 152 SCR 4 500 654
2N5756 39  Triac 25 400 414 S2062F 152 SCR 4 50 654
2N5757 39  Triac 25 600 414 S2062M 152 SCR 4 600 654
D1201A 260 Rectifier 1 100 495 $S2062Q 152 SCR 4 15 654
D12018 260 Rectifier 1 200 495 S2062Y 152 SCR 4 30 654
D1201D 260 Rectifier 1 400 495 S2400A 157 SCR 45 100 567
D1201F 260 Rectifier 1 50 495 S2400B 157 SCR 45 200 567
D1201M 260 Rectifier 1 gog 495 S2400D 157 SCR 45 400 567
D1201N 260 Rectifier 1 0 495 $2400M 157 SCR 45 600 567
D1201P 260 Rectifier 1 1000 495 S26008B 162 SCR 7 200 496
D1300A 263 Rectifer 0.25 100 784 S2600D 162 SCR 7 400 496
D1300B 263 Rectifer 0.25 200 784 S2600M 162 SCR 7 600 496
3; :1!811)80 263 gecti:,er 0‘2? ggg ;g; S2610B 162 SCR 3.3 200 496

265 ectifier
i 526100 162 SCR 3.3 400 496
D2103s 265 Rectifier 3 700 522 $2610M 162 SCR 33 600 496
D2103SF 265 Rectifier 3 750 522 52620B 162 SCR 7 200 496
D2201A 271 Rectifier 1 100 629 S26200 162 SCR 7 400 496
D22018 271 Rectifier 1 ioo 629 S2620M 162 SCR 7 600 496
D2201D 271  Rectifier 1 00 629 $2710B 168 SCR 1.7 200 266
D2201F 271 Rectifier 1 50 629
D2201M 291 Rectifier ] 600 629 S2710D 168 SCR 1.7 400 266
S2710M 168 SCR 17 600 266
D2201N 271 Rectifier 1 800 629 S2800A 169 SCR 8 100 501
D2406A 275  Rectifier 6 100 663 S2800B 169 SCR 8 200 501
D2406g 275 Rectifier 6 200 663 528000 169 SCR 8 400 501
D2406C 275 Rectifier 6 300 663
D2406D 275 Rectifier 6 200 663 $37008 174 SCR 5 200 306
S37000 174 SCR 5 400 306
D2406F 275  Rectifier 6 50 663 S3700M 174 SCR 5 600 306
D2406M 275  Rectifier 6 600 663 S3701M 181 SCR 5 600 476
D2412A 279  Rectifier 12 100 664 $37025 183 SCR 5 700 522
D2412B 279  Rectifier 12 200 664 S3703SF 183 R 5 522
D2412C 279 Rectifier 12 300 664 se 750
S3704A 189 SCR 5 100 690
D2412D 279  Rectifier 12 400 664 S3704B 183 SCR 5 200 690
D2412F 279  Rectifier 12 50 664 $3704D 189 SCR 5 400 690
D2412M 279  Rectifier 12 600 664 s3704M 189  SCR 5 600 690
D2520A 283 -Rectifier 20 100 665
D25208 283 Rectifir 20 200 665 ssroas 189 SR : Ko &
$3705M 195 SCR 5 600 839
D2520C 283  Rectifier 20 300 665 S3706E 195 SCR 5 500 839
D2520D %gg gecti:ier 28 Agg 665 S3714A 189 SCR 5 100 690
D2520F ectifier 2 665
D2520M 283 Rectifier 20 600 665 537148 189  SCR 5 20 6%
D2540A 287 Rectifir 40 100 580 53714D 189  SCR 5 40 6%0
§3714M 189 SCR 5 600 690
D25408 287  Rectifier 40 200 580 $3714s 189 SCR 5 700 690
D2540D 287  Rectifier 40 400 580 S3800D 201 ITR* 5 400 639
D2540F 287 Rectifier 40 50 580 S3800E 201 ITR* 5 500 639
D2540M 287  Rectifier 40 600 580 N
D2600M 291 Rectifier 05 600 839 $3goer 201 ITR 5 o &9
: S3800M 201 ITR* 5 600 639
D2601A 297  Rectifier 1 100 723 S3800MF 201 ITR* 5 650 639
D26018 gg; gecti:ier : ggg 723 $3800S 201 ITR* 5 700 639
D2601D ectifier 723 .
cee w he 1 e o | SESCEL w8 3 9
D2601F 297 Rectifier 1 50 723 $5210D 204 SCR 10 400 757
D2601M 291  Rectifier 1 600 723 S5210M 204 SCR 10 600 757
S6200A 208 SCR 20 100 418
D260IN 291 [R)ectifier 2 1k) 2:% 723 $S62008 208 SCR 20 200 418
D3202U 304 Diac p - 577
; S6200D 208 SCR 20 400 218
D3202Y 304 Diac 2 (pk) 29-35 577 S6200M 208 SCR 20 600 418
S2060A 152 SCR 4 100 654 S6210A 208 SCR 20 100 418
S20608 152 SCR 4 200 654 S62108 208 SCR 20 200 418
$2060C 152 SCR 4 300 654 $6210D0 208 SCR 20 400 418
§2060D 152 SCR 4 400 654 S6210M 208 SCR 20 600 418
S2060E 152 SCR 4 500 54 S6220A 208 SCR 20 100 418
S2060F 152 SCR 4 50 654 S6220B 208 SCR 20 200 418
S2060M 152 SCR 4 600 654 $6220D 208 SCR 20 400 418
S2060Q 152 SCR 4 15 654 $6220M 208 SCR 20 600 418
$2060Y 152 SCR 4 30 654 S6400N 147 SCR 35 800 578
S2061A 152 SCR 4 100 654 S6410N 147 SCR 35 800 578
S20618 152 SCR 4 200 654 S6420A 147 SCR 35 100 578
$2061C 152 SCR 4 300 654 S6420B 147 SCR 35 200 578
S2061D 152 SCR 4 400 654 §6420D0 147 SCR 35 400 578
S2061E 152 SCR 4 500 654 S6420M 147 SCR 35 600 578
S2061F 152 SCR 4 50 654 S6420N 147 SCR 35 800 578

“In(egrated thyristor and rectifier.



Index to Thyristors, Rectifiers and Diacs (cont’d)

RCA  Page Typeof Current Voltage Data Sheet RCA Page Typeof Current Voltage Data Sheet
Type No. No.  Device (A) (v) File No. Type No. No. Device (A) (v) File No.
$6431M 213 SCR 35 600 247 T4107D 57 Triac 10 400 406
S§7430M 129 SCR 35 600 408 T4110M 34 Triac 15 600 458
S§7432M 135 SCR 35 600 724 T4111M 29 Triac 10 600 457
T2300A 44 Triac 25 100 470 T41138 84 Triac 15 200 443

T23008 44  Triac

T2300D 44  Triac
T2301A 51 Triac
T23018 51 Triac
T2301D 51 Triac
T2302A 44  Triac

T23028 44  Triac
T2302D 44  Triac
T23048 62 Triac
T2304D 62 Triac
T23058B 62  Triac

T2305D 52 Triac
T2306A 57 Triac
T2306B 57 Triac
T2306D 57 Triac
T2310A 44  Triac

T23108 44 Triac
T2310D 44 Triac
T2311A 51 Triac
T23118 51 Triac
T2311D 51  Triac

T2312A 41 Triac
T23128B 41 Triac
T2312D 41  Triac
T2313A 39 Triac
T23138 39 Triac

T2313D 39 Triac
T2313M 39 Triac
T2316A 57 Triac
T23168 57 Triac

N
o
[X)
=]
o

470 T4113D 84 Triac 15 400 443

400 470 T41148B 84 Triac 10 200 443
100 431 T4114D 84 Triac 10 400 443
200 431 T41158 84 Triac 6 200 443
400 431 T41150 84 Triac 6 400 443
100 470 T41168 57 Triac 15 200 406

200 470 T4116D 67 Triac 15 400 406
400 470 T41178 57 Triac 10 200 406
200 441 T4117D 57 Triac 10 400 406
400 441 T41208 34  Triac 15 200 458
200 441 T41200 34  Triac 15 400 458

400 441 T4120M 34 Triac 15 600 458
100 406 T41218 29 Triac 10 200 457
200 406 T4121D 29 Triac 10 400 457
400 406 T4121M 29 Triac 10 600 457
470 470 T47008 89 Triac 15 200 300
200 470 T4700D 89 Triac 15 400 300

400 470 T47068 57 Triac 15 200 406
100 431 T4706D 57 Triac 15 400 406
200 431 T6400N 24 Triac 40 800 593
400 431 T6401B 94 Triac 30 200 459
100 470 T6401D 94 Triac 30 ggg 459
200 470 T6401M 94 Triac 30 459

400 470 T6404B 99 Triac 40 200 487
100 414 T6404D 99 Triac 40 400 487
200 414 T64058 99 Triac 25 200 487

400 414 T6405D 99 Triac 25 400 487
600 414 T64068B 67 Triac 40 200 406
100 406 T6406D 67 Triac 40 400 406
200 406 T6406M 57 Triac 40 600 406

NN = Ssama 2ass s SNNNO OOONN NNNNN A
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T2316D 57 Triac T64078 67 Triac 30 200 406
T2500B 59 Triac 200 615 T6407D 57 Triac 30 400 406
T2500D 59 Triac 400 615 T6407TM 57 Triac 30 600 406
T2700B 64 Triac 200 351 T6410N 24 Triac 40 800 593
T27000 64 Triac 400 351 T64118B 94 Triac 30 200 459
T2706B 57 Triac 200 406 T6411D 94 Triac 30 400 459
T2706D 67 Triac 400 406 T6411M 94 Triac 30 600 459
T2710B 64 Triac 3 200 351 T6414B 99 Triac 40 200 487
T27100 64 Triac 3 400 351 T6414D 99 Triac 40 400 487
T2716B 57 Triac 3. 200 406 T64158 99  Triac 25 200 487
T2716D 57 Triac 3 400 406 T6415D 99  Triac 25 400 487
T2800B 69 Triac 200 838 T64168 57 Triac 40 200 406
T2800C 69 Triac 300 838 T6416D 67 Triac 40 400 406
T2800D 69 Triac 400 838 T6416M 57 Triac 40 600 406
T2800E 69 Triac 500 838 T64178 57 Triac 30 200 406
T2800M 69 Triac 600 838 T6417D 57  Triac 30 400 406
T2801B 74 Triac 200 837 T6417M 57 Triac 30 600 406
T2801C 74 Triac 300 837 T64208 24 Triac 40 200 593
T2801D 74 Triac 400 837 T6420D 24 Triac 40 400 693
T2801E 74 Triac 500 837 T6420M 24 Triac 40 600 593
T2802B 69 Triac 200 838 T6420N 24 Triac 40 800 593
T2802C 69 Triac 300 838 764218 94  Triac 30 200 459
T2802D 69 Triac 400 838 T6421D 94  Triac 30 400 459
T2802E 69 Triac 500 838 T6421M 94  Triac 30 600 459
T2802M g9  Triac 600 838 T84018 104 Triac 60 200 725
T2806B 57 Triac 200 406 T8401D 104 Triac 60 400 725
T2806D 57 Triac 400 406 T8401M 104  Triac 60 600 725
T2850A 79 Triac 100 540 784118 104 Triac 60 200 725
T28508 79 Triac 200 540 T8411D 104  Triac 60 400 725
T2850D 79 Triac 400 540 T8411M 104  Triac 60 600 725
T4100M 34 Triac 15 600 458 784218 104 Triac 60 200 725
T4101M 29 Triac 10 600 457 T8421D  104. Triac 60 400 725
T41038 84 Triac 15 200 443 T8421M 104  Triac 60 600 725
T4103D 84 Triac 15 400 443 T8430B 109 Triac 80 200 549
T41048 84 Triac 10 200 443 T8430D 109 Triac 80 400 549
T4104D 84 Triac 10 400 443 T8430M 109 Triac 80 600 549

. T8440B 109 Triac 80 200 549
ey o Tdec & 200 s T8440D 109 Triac 80 400 549
T41068 57 Triac 15 200 406 T8440M 109 Tr!ac 80 600 549
T4106D 57  Triac 15 400 406 T84508 109 Tr!ac 80 200 549
T41078 57 Triac 10 200 406 T8450D 109 Triac 80 400 549

T8450M 109 Triac 80 600 549
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RCA Thyristors/Rectifiers Type-Number Cross-Reference Guide
(Old numbers to NEW numbers)

Former RC,

Type No.

RCA106A
RCA106B
RCA106C
RCA106D
RCA106E

RCA106F
RCA106Q
RCA106M
RCA106Y
RCA107A

RCA1078
RCA107C
RCA107D
RCA107E
RCA107F

RCA107Q
RCA107M
RCA107Y
RCA108A
RCA1088

RCA108C
RCA108D
RCA108E
RCA108F
RCA108Q

RCA108M
RCA108Y
40216
40429
40430

40502

A NEW

RCA
Type No.

S2060A
$20608

$2061Q
S2061M
52061Y
S2062A
20628

- §2062C

$2062D
S2062E
S2062F
§2062Q

'S2062M

$2062Y
$6431M
T27008
T2700D

T27108
T27100
$27108
$27100
S§2710M

T2300A
T23008
T2300D
T2302A
T23028

T2302D
T2310A
T23108
T2310D
T2312A

T23128
T2312D
§37008
$3700D0
S§3700M

T47008
T4700D
S26008B
$2600D
$26208

$2620D
526108
§2610D
T64018B
T6401D

T6411B
T6411D
T28008
T2800D
T2800M

Former RC,

Type No.
40671

A NEW

RCA
Tvoe No.

T6401M
T6411M
S6420A
564208
$6420D

$6420M
T2313A
T2313B
T2313D
T2313M

T64208
T6420D
T6420M
T2301B
T2301D

T2316A
T23168B
T2316D
T2306A
T23068

T2306D
T64068
T6406D
T6406M
T64168B

T6416D
T6416M
T64078
T6407D
T64178

T6417D
T6407M
T6417M
T4106B

T4106D

T41168
T4116D
T47068
T4706D
T41078

T4107D
T41178
T4117D
728068
T2806D

T27068

$7430M

S6200A
$62008
$6200D
$6200M
S6210A

562108
$6210D
$6210M
S$6220A
562208

$62200
$6220M
T2311B
T2311D
T2301A

T2311A

Former RC

Type No.

40768
40769
40770
40771

40772
40775
40776
40777
40778

40779
40780
40781
40782
40783

40784
40785
40786
40787
40788

40789
40790

A NEW

RCA
Type No.

§3701M
T23048
T2304D
T23058

T2305D
T41058
T4105D
T4116B
T4115D

T4104B
T4104D
T41148
T4114D
T41038

T4103D
T4113B
T4113D
T64058
T6405D

T64158
T6415D
T6404B
T6404D
T64148

T6414D
T4101M
T4111M
T4100M
T4110M

T4121B
T4121D
T4121M
T41208
T4120D

T4120M
T64218B
T6421D
T6421M
$2600M

$2620M
S2610M
S2800A
$28008

$2800D
S3703SF
$37028
D2103SF
D2103s

D2101S
T2850A
T28508
728500
T84308

T8430D
T8430M
T84408

T84508

T8450D
T8450M
T6400N
T6410N

T6420N
S6400N

Former RCA NEW

Type No.

44936

44937
44938
45411
45412
TA7892

TA7893
TA7894
TA7895

RCA
Type No.
S6410N
S$2400A
$24008

T2500D

S3800SF
S3800MF
S3800E
$3800S
$3800M

S3800EF
$3800D0
T8401B
T8401D
T8401M

T8411B
T8411D
T8411M
T8421B
T8421D

T8421M
D2406F
D2406A
D2406B
D2406C

D2406D
D2406M
D2412F
D2412A
D2412B

D2412C
D2412D
D2412M
D2520F
D2520A

D25208
D2520C
D2520D
D2520M
D1201F

D1201A
D1201B
D1201D
D120T™M
D1201N

D1201P
D2201F
D2201A
D22018B
D2201D

D2201M
D2201N
D3202Y
D3202U
D26018

D2601D

D2601M
D2601N



Application Notes for Thyristors, Rectifiers and Diacs

No. Title
1CE402 ........... “’Operating Considerations for RCA Solid-State Devices” ........
AN-3418 .......... “Design Considerations for the RCA-S6431M Silicon Controlled

Rectifier in High-Current Pulse Applications” .................
AN-3469 .......... “Application of RCA Silicon Controlled Rectifiers to the

Control of Universal Motors” ..............cccviiiriaenenn.
AN-3551 .......... “Circuit Factor Charts for RCA Thyristor Applications

(SCR'sand Triacs)” .. .cvvirie i ie ittt innannreenannenns
AN-3659 .......... “Application of RCA Silicon Rectifiers to Capacitive Loads"”
AN-3697 .......... “Triac Power-Control Applications” .............c.c.covuuen..
AN-3778 .......... “Light Dimmers Using Triacs” ............ et
AN-3780 .......... “A New Horizontal-Deflection System Using RCA-S3705M and

S3706E Silicon Controlled Rectifiers” ......................
AN-3822 .......... “Thermal Considerations in Mounting of RCA Thyristors’
AN-3886 .......... “AC Voltage Regulators Using Thyristors” ...................
AN-4124 .......... ““Handling and Mounting of RCA Molded-Plastic Transistors

and Thyristors’ . ... .. ittt ittt inantannannnn
AN-4242 .......... “A Review of Thyristor Characteristics and Applications’
AN4537 .......... “Thyristor Control of Incandescent Traffic-Signal Lamps’’
AN-4745 .......... “‘Analysis and Design of Snubber Networks for dv/dt

Suppression in Thyristor Circuits” .. .........coiiiiiiien.n
AN-6054 .......... ““Triac Power Controls for Three-Phase Systems” ..............
AN-6096 .......... “*Solid-State Approaches to Cooking-Range Control” ...........
AN-6141 .......... “Power Switching Using Solid-State Relay” ..................
ICAN-6182......... ““Features and Applications of RCA

Integrated-Circuit Zero-Voltage Switches”” ...................
AN-6248 .......... “The ITR for Horizontal Deflection” ..................c....
AN-6286 .......... ‘’Latching, Gate-Trigger Circuits Using

Thyristors for Machine Control Applications” . ................
AN-6288 .......... “Thyristorsin CD Ignition Systems” . .......................
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Triac Product Matrix

RCA

Modified TO-5 With Heat Radiator

T . Modified TO-5 TO-66
riacs '
17(RMS) 2.5A 2.5A 2.5A 2.5A 2.5A 2.5A 2.5A 2.5A 6.04 15.04
_'T_S_M 25A 25A 25A 25A 25A 25A 25A 25A 100A 100A
VpRom(VI 100 T2300A | T2301A | T2302A | 2N5754 | T2310A | T2311A | T2312A | T2313A
200 T2300B_| 123018 | 7123028 | 2N5755 | T2310B | 723118 | T23128 | 123138 | 727008 | T47008
400 723000 | T2301D | T2302D | 2NS756 | T2310D | T2311D | T23120 | 723130 | 727000 | T47000
2 500
g 600 2N5757 T2313M
Z 800
% [igTmA)
14111 |3 4 10 25 3 ) 10 25 25
-, 111+ | 3 a 10 40 3 4 10 40 40
VGTVI ;
All Modes | 2.2 22 22 22 22 22 22 22 22
File No. | 470 431 470 414 470 431 470 . a1a 351
VpRrom(V) 100 T2306A T2316A
w 200 T23068 723168 | T12706B | T47068
¢ 400 T23060 T23160 | 727060 | Ta706D
s 3 500
g 'g' 600
9% [igrimal
# 1+, 111 45 45 45 45
VGTIVI
1+, 111+ 1.5 1.5 1.5 15
File No. 406 406 406 406
!T(RMS) 05A 0.5A
Vprom(V) 200 T23048_| T23058
3 400 T2304D | T2305D
';:“ E IGTImA)
8a 14, 11— 10 25
- g [ETIE 10 40
VGTIV)
All Modes 22 22
File No. 441 441

12




Triac Product Matrix (cont’d)

R C A TO-66
With TO-220AB Press Fit
Tf l acs Heat VERSAWATT
Radiator
ISOWATT
| 1T(RMS) 6.0A 6A 6A 8.0A 8A 8A 10.0A 15.0A
| 1Tsm 100A 60A 80A 100A 100A 100A 100A 100A
Vprom(V) 100 T2850A
200 T27108 T25008 T28018 | 728008 | T28028 | T28508B 2N5567 | 2N5571
o 300 T2801C_| T2800C [ T2802C
F 400 T2710D | 725000 | T2801D | T2g00D0 | T2802D | 728500 2N5568 | 2N5572
] 500 T2801E | T2800E | T2802E
g 600 T2800M | T2802M T4101M | T4100M
@ 800
1gTIMA)
14,111 25 25 80 25 50 25 25 50
1=, 111+ 40 60 - 60 - 60 40 80
VGTiV)
All Modes 2.2 2.5 4.04 2.5 254 25 25 25
File No. 351 615 837 838 838 540 457 458
VpromiV) 100
200 T27168 T28068 T41078 | T41068
w
g - 400 T2716D T2806D T4107D | T4106D
§ 8 500
o= 600
& @ 1igTimA)
N 14, 111— 45 45 45 45
VGTIV)
1+, 111+ 15 15 15 15
File No. 406 406 406 406
IT(RMS) 6A 10.A 15.0A
VpromiV)
200 T41058 T41048 | 741038
g 400 T41050 T4104D T4103D
b E IgT(mA)
g 5 1+, 11— 50 50 50
vy 15111+ 80 80 80
VGTIV)
All Modes 25 25 25
Fife No. 443 443 443

* ISOWATT — Mounting tab electrically isolated from electrodes.

A1+, 111— only.
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Triac Product Matrix (cont’d)

RC.A Stud Isolated Stud Press Fit Stud
Triacs
1T(RMS) 10.0A 15.0A 10.0A 15.0A 30.0A 40.0A 30.0A 40.0A
ITsM 100A 100A 100A 100A 300A 300A 300A 300A
Vprom(V) 100
200 2N5569 | 2N5573 | T4121B | T41208B | T6401B | 2N5441 | T64118 | 2N5444
o 400 2N5570 | 2NS574 | T4121D | T4120D | T6401D | 2N5442 | T6411D | 2Nsa4s
2 500 -
S 600 74111M | T4110M | Ta121m | T4120M | Te401M | 2N54a3 | Tea11M | 2Ns4de
5 800 T6400N T6410N
IGT(mMA)
w, 11— 25 50 25 50 50 50 50 50
3= 111 40 80 40 80 80 80 80 80
VaTiV) H
All Modes 2.5 25 25 25 25 25 25 25
File No. a57 458 457 458 459 593 459 593
VDROMIV]
100
w 200 T41178__ | T41168 T64078 | T64068 | 164178 | T64168
g 400 741170 | T4116D 764070 | T6406D | T6417D | Te416D
328 500
> § 600 T6407M | T6406M | T6417M | T6416M
g IgTimA) )
N 14,111 a5 45 - 45 45 45 a5
VGTIV)
1+, 111+ 1.5 1.5 1.5 1.5 1.5 15
File No. 406 406 406 406 406 406
IT(RMS) 6A 10.0A 15.0A 25.0A 40.0A 25.0A 40.0A
Vprom(V) 200 T41158 | T4114B | 741138 T64058 | T6404B | T64158 | 164148
H 400 T41150 | T4114D | T4113D T6405D | 16404D | T6415D | T16414D
2 E IGTImA) i
8 = 1+, 11— 50 50 50 80 80 80 80
Yy 15 111+ 80 80 80 120 120 120 120 -
VGTIV)
All Modes 25 25 25 3.0 3.0 30 3.0
File No. 443 443 443 487 487 487 487
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Triac Product Matrix (cont’d)

R(_:A Isolated Stud Press Fit* Stud* Isolated Stud*
Triacs
I7(RMS) 30.0A 40.0A 60A 80A 60A 80A 60A 80A
ITSM 300A 300A 600A 850A 600A 850A 600A 850A
Vorom!(V!) 100
200 T64218 | T64208 | T8401B | T8430B | 784118 | T84408 | T8421B | TB4508
2 400 T64210 | T64200 | TB401D | T8430D | T8411D | T8440D | T8421D | T8450D
g 500
H] 600 T6421M | T6420M | T8B401M | T8430M | TB41iM | T8440M | Tsa21m | TB4s0M
% 800 T6420N
IgT(mA)
1+, 11— 50 50 75 75 75 75 75 75
(KD 80 80 150 150 150 150 150 150
VTV
All Modes 25 25 28 25 28 25 2.8 25
File No. 459 593 725 549 725 549 725 549
Vorom(V!
100
] 200
E N 400
28 500
o2 600
o | igrima)
N 1+, 111
VGTIV)
1+, 111+
File No.
IT(RMS)
Vprom(V) 200
3 300
g E IgT(mA)
gc 1+, 111—
& =11+
vgTiv)
All Modes
File No.

* Package has factory-attached flexible leads for main terminals 1 and 2.
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SCR Product

Matrix -

RCA .
SC R R TO-8 TO-66
S
1T(RMS) 2.0A 45A 5.0A FTO FTO FTO FTO FTO FTO
5.0A 5.0A 5A 5.0A 5.0A 5.0A
ITsm 60A 200A 60A 80A 80A 80A 75A(lpm) | S0A 50A
VDROM 15
VRRom(VI) 25
30
50
100 S2400A S3704A
150
200 2N3528 524008 2N3228 S37008 | 537048
250
300
400 2N3529 | 24000 | 2N3525 $3700D | 53704D
500 S3706E
600 2N4102 | S2400M [ 2N4101 | S3705M | s3700M | S3704M | S3701M
700 537045 537025
750 $3703SF
800
1GT(mA) 15 15 15 30 40 40 35 45 40
VgTIV) 2 2 2 4 35 35 4 4 4
File No. 114 567 114 839 306 690 476 522 522
Rc A . Low TO-5 |TO-5
TO-66 With Profile | With [ With TO-220AB
sc R Is Heat Rad Mod. Heat | Heat VERSAWATT
TO-5 Spreader
IT(RMS) 5.0A FTO 7.0A 3.3A 7.0A 4.0A 4.0A aA 8.0A
5A
ITSM 60A 80A 100A 100A 100A 35A 35A 35A 100A
VOROM 15 520600 | S2061Q | S2062Q
VRROMIV) 25
30 52060Y | s2061Y | s2062v
50 S2060F [ S2061F S2062F
100 S3714A S2060A | S2061A | S2062A | 52800A
150
200 $27108 | S37148 | s26008 | s26108 | s26208 | s20608 | s20618 | s20628 [ s28008
250
300 S2060C | S2061C | S2062C
400 S2710D0 | S3714D | S2600D | S2610D | S2620D | S2060D | S2061D | $2062D | S2800D
500 S2060E | S2061E | S2062E
600 S2710M | S3714M | S2600M | S2610M | S2620M | S2060M | S2061M | S2062M
700 537145
750
800
1GTIMA) 15 40 15 15 15 0.2 0.5 2 15
VGTIV) 2 35 15 15 15 0.8 0.8 0.8 15
File No. | 266 690 496 496 496 654 654 654 501

FTO — Fast Turn-Off
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SCR Product Matrix (cont’d)

FTO — Fast Turn-Off

CA |
2 C R ’ Stud TO-3 Press Fit Stud Isolated Stud
S
IT(RMS) 10A 12.5A 20.0A 35.0A 20.0A 35.0A 20.0A | 35.0A
ITsm 90A 200A 200A 350A 200A 350A 200A 350A
VDROM 15
VRROM(V) 25
30
50
100 2N3668 | S6200A | 2N3870 | S6210A | 2N3896 | S6220A | S6420A
. 150
200 S52108 | 2N3669 | S6200B | 2N3871 | S6210B | 2N3897 | S6220B | S64208B
250
300
400 55210D | 2N3670 | S62000 | 2N3872 | S62100 | 2N3898 | S6220D | S6420D
500
600 S5210M | 2N4103 | S6200M | 2N3873 | S6210M | 2N3899 | S6220M | S6420M
700
750
800 S6400N S6410N S6420N
IGTImA) 40 40 15 40 15 40 15 40
VGTV) 3.5 2 2 2 2 2 2 2
File No. | 757 16 218 578 18 578 218 578
ITR Product Matrix
For Horizontal-Deflection Circuits
RCA RCA
SCRIS TO-48 ITR'S* TO-66
1T(RMS) 16.0A 25.0A ma. ;;gA_ ;;—2 ITRMS) ™ ngRACE
35.0A
ITsM 125A 150A | 150A 180A 250A ITsm 50a Soa
VpromiV) 400 $3800D
VoRoM 1 500 S3800E
VRROMIV) :2‘: 2N1842A | 2N681 550 SIBOOEF
50 2N1843A | 2N682 2N3654 ::g SI000MF 528001
100 2N1844A | 2N683 2N3650 | 2N3655 700 535005
150 2N1845A | 2N684 750 S33005F
200 2N1846A | 2N685 2N3651 | 2N3656
250 2N1847A_| 2N686 lgT(mA) 40 5
300 2N1848A | 2N687 2N3652 | 2N3657 YeTV) 4 4
400 2N1849A | 2N688 2N3653 | 2N3es8 | - File No. 639 &2
500 2N1850A | 2N689 Integrated Thyristor/Rectifier
600 2N69O | S6431M | S7430M | S7432M
700
750
800
I1GTImA) a5 25 80 180 180
VGTIVI 35 3 2 3 3
File No. | 28 3 247 408 724
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Rectifier Product Matrix

RCA

18

. Mod. DO-1 DO-26
Rectifiers | ™
o
1FSM 30A 15A 15A 35A 35A 35A 35A 50A 50A
VRRM(V) S0 1N536 1N2858A
100 D1300A | 1N4408 | 1NS37 1N2859A
200 D13008 | 1N441B | 1N538 1N2850A | 1N3193 | 1N3253 | 1N5211 | 1N5215
300 1N4428_ | 1N539 1N2861A
400 D1300D | 1N443B | 1N540 IN1763A | 1N2862A | 1N3194 | 1N3254 | 1N5212 | 1NS5216
500 IN444B | 1IN1095 | 1IN1764A | 1N2863A
600 1N445B | 1N547 1N2864A | IN3195 | 1IN3255 | 1IN5213 | 1N5217
800 IN3196 | 1N3256 | IN5214 | 1Ns218
1000 1N3563
File No. | 784 5 3 89 91 a1 41 245 245
RCA
.pe DO-15 DO-4 DO-5
Rectifiers
10 1A 1.5A 6A 124 20A “ 40A
TFsm 30A 50A 160A 240A 350A 800A
VRRM(V) _ 50 DI201F | 1N5391 | 1N13418 | IN1199A | 1N248C | IN1183A
100 D1201A | 1N5392 | 1N1342B | IN1200A | 1N249C | IN1184A
200 D12018 | 1N5393 | IN1344B | IN1202A | IN250C | 1N1186A
300 1N5394 | 1N13458 | IN1203A | IN1195A | IN1187A
400 D1201D | 1N5395 | 1N1346B | IN1204A | IN1196A | IN1188A
500 1N5396 | 1N1347B | IN1205A | IN1197A | IN1189A
600 D1201M | 1N5397 | 1N1348B | IN1206A | IN1198A | 1N1190A
800 D1201N | 1N5398
1000 D1201P | 1N5399
File No. | 495 478 58 20 6 38




Rectifier Product Matrix (cont’d)

Fast Recovery Types

. DO-26 DO-15 DO-4 DO-5
Rectifiers
o 1A 1A 6A 6A 12A 12A 20A 20A 30A 40A
1ESM 35A 50A 75A 125A 150A 250A 225A 300A 300A 700A
VRRM(V) 50 D2601F | D2201F | 1N3879 | D2406F | 1N3889 | D2412F | 1N3899 | D2520F | TN3909 | D2540F
100 D2601A | D2201A | 1N3880 | D2406A | 1N3890 | D2412Aa | IN3900 | D2520A | 1N3910 | D2540A
200 D26018 | D22018 | 1N3881 D24068 | 1N3891 024128 | 1N3901 25208 | 1N3911 025408
300 1N3882 | D2406C | 1N3892 | D2412C | 1N3902 | D2520C | iN3912
400 026010 | 022010 | 1N3883 | D2406D | 1N3893 | D24120 | 1N3%03 | D2520D | IN3913 | D2540D
500
600 02601M | D2201M D2406M 02412M D2520M D2540M
800 D260IN_| D2201N
1000
Reverse
Recovery
Time trr
Typ. 200 ns. 200 ns. - 200 ns. - 200 ns. - 200 ns. -~ 200 ns.
Max. 500 ns. 500 ns. 200 ns. 350 ns. 200 ns. 350 ns. 200 ns. 350 ns. 200 ns. 350 ns.
File No 723 629 726 663 727 664 728 665 729 580
For Horizontal-Deflection Circuits
. DO-26 DO-1 DO-15
Rectifiers
lo 0.5A* 1.6A* 1.9A" - - 1A
'FSM 30A 70A 70A 70A 30A s0a
Trace D2601M | D2103SF D2201M
Commutating D2601E 021035 02201M
Lineanty 022018
Regulator D22018
Clamp D2600M 021015
File No. 839 839 839 522 522 629
*IF(RMS) value.
- .
Diac Product Matrix
For Triggering Triacs
. DO-15
Diacs
D3202Y D3202U
Ipk 2A 2A
V(8O) 29 min. 35 max, V 25 min. 40 max. V.
FV(go)l- I Vigoy! | +3 max. V +3 max. V
Bv: 9 min, V 9 min. V
File No. 577 577
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Application Information

TRIACS
LOW-CURRENT SENSITIVE-GATE
Current Voltage Package Series Typical Applications
IT(RMS)-A | Range -V
16-25 100-400 TO-5 & TO-5 w Rad. T2300 T2310 IC Control Circuit to Power Control
T2301 T2311
12302 T2312
GENERAL PURPOSE
19 100-600 Mod. TO-56 w Rad. T2312
25 600 Mod. TO-5 2N5757
3.3 200-400 T0O-66 w Rad. T2710
6 200-400 TO-220AB (VERSAWATT) T2500
6 200-400 T0O-66 T2700
6 200-500 TO-220AB (VERSAWATT) 72801
8 100-400 TO-220AB (VERSAWATT) T2850
8 200-600 TO-220AB (VERSAWATT) T2800
8 200-600 TO-220AB (VERSAWATT) 72802
10 200-600 Press-Fit 2N5568 {4101 General Purpose
10 200-600 Stud 2N5570 T4111 AC Power Switching
10 200-600 Isolated-Stud T4121 s Light Control
15 200-600 Press-Fit 2N5572 T4100 = Motor Control—Static & Speed
15 200-600 Stud 2N5574 T4110 = Heat/Comfort Control
15 200-600 Isolated-Stud T4120 = Solid State Static Switching
15 200-400 TO€6 T4700 ® Three Phase Power Control
30 200-600 Press-Fit T6401
30 200-600 Stud T6411
30 200-600 Isolated-Stud T6421
40 200-800 Press-Fit 2N5443 T6400
40 200-800 Stud 2N5446 T6410
40 200-800 Isolated-Stud T6420
60 200-600 Press-Fit, Flex. Id T8401
60 200-600 Stud Flex. id T8411
60 200-600 Isolated-Stud T8421
Flex. Id
80 200-600 Press-Fit, Flex. Id T8430
80 200-600 Stud, Flex. Id T8440
80 200-600 Isolated-Stud, Flex. Id T8450
400 Hz OPERATION
Current Voltage Package Series Typical Applications
IT(RMS)-A | Range-V
0.5 200-400 TO-5 T2304 T2305
6 200-400 Press-Fit T4105
6 200-400 Stud* T4115
10 200-400 Press-Fit Ta104 Airborne-Type Equipment and
10 200-400 Stud* T4114 60-Hz Applications Requiring
15 200-400 Press-Fit T4103 High C ing dv/dt
15 200-400 Stud® T4113 ® Motor Starters
25 200-400 Press-Fit T6405
25 200400 Stud* T6415
40 200400 Pres-Fit T6404
40 200-400 Stud® T6414
“0n request, isolated-stud package types are available.
ZERO-VOLTAGE SWITCHING
Triacs in most series are ized for utilizing itag with

20

RCA-CA3058, CA3059, and CA3079 IC triggering circuits — see product matrix for types in each series

For types not listed, contact your RCA representative.




Application Information (continued)

SCR’s

LOW-CURRENT SENSITIVE GATE

Current Voltage Package Series Typical Applications
IT(RMS)-A | Range - V
4 15-600 TO-220AB (VERSAWATT) $2060 S2061 Logic Interface to Power Control
$2062
GENERAL PURPOSE PHASE CONTROL
2 200-600 TO-8 2N4102 Fuel Igniters
3.3 200-600 TO-5 w Rad. S$2610 . CD Ignition
4.5 100-600 TO8 S$2400 CD lIgnition, “’Crowbars"
7 200-600 Mod. TO-6 $2600 CD lgnition
7 200-600 TO-5 w Spdr. S$2620 CD Ignition
1.7 200-600 TO-66 w Rad. $2710 CD Ignition,
5 200-600 TO-66 2N4101 Small Motor Control
8 100-400 TO-220AB (VERSAWATT) S$2800 CD Ignition, Regulators,
Small Motor Control,
and General Purpose
12.5 100-600 TO-3 2N4103
16 25-500 T048 2N1850A
25 25-600 T048 2N690
20 100-600 Press-Fit $6200
20 100-600 Stud $6210 General Purpose
20 100-600 Stud $6220
35 100-800 Press-Fit 2N3873 S6400
35 100-800 Stud 2N3899 S6410
35 100-800 Isolated-Stud $6420
INVERTERS
5 200-600 TO-66 S3700 High-Frequency Power Supplies
5 600 TO-66 $3701 Laser Diode Driver
5 700-750 TO-66 §3702 S3703 1100 TV Deflection
5 100-700 TO-66 & TO-66 w Rad. $3704 S3714 Ultrasonics, Induction Heaters
5 500-600 TO-66 S3705 S3706 TV Deflection
10 200-600 Stud $§5210 High-Frequency Power
35 600 TO-48 $6431 Pulse Modulators
35 50-600 TO-48 2N3653 2N3658 Inverters, Choppers
ITR's
TV HORIZONTAL DEFLECTION
| 5 | 400-750 TO-66 $3800 C ing and Trace ]
DIACS
LEAD-TYPE PLASTIC PACKAGE
Peak Vol
Current oltage Package Series Typical Applications
Range - V
IT(RMS)-pk
190 mA 25-40 DO-15 D3202 For Triggering Triacs
(Vgo)
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Application Information (continued)
RECTIFIERS

STANDARD-Lead-Type Hermetic and Plastic Packages

Current

Voltage

oA Range - V Package Series Tvpiul Applications
0.5 100-400 “Mod. TO-1" (21d) D1300
0.65.0.75 | 50-600 D01 1N4458 1N547
7 50-600 K] TN1764A 1N2864A
115 50-1000 DO-15 1N5399 D1201 b
0.40.75_| 200-800 D0-26 1N3196 urpose
0.75-1 200-800 D0-26 1N5214
0.4-0.75 | 200-1000 D0-26 (Insul. Case) 1N3563
0.75-1 200-800 DO-26 (Insul. Case) 1N5218
STANDARD-Stud Package
3 50-600 D04 1N13488
12 50-600 D04 1N1206A General Purpose
20 50-600 D05 1N1198A
40 50.600 D05 1N1190A

FAST-RECOVERY TYPE—Lead-Type Hermetic and Plastic Packages

Current

Voltage

IE(RMms)-A | Range -V Package Series Typical Applications
0.5 600 DO-26 D2600 .
1 700 DO-1 D2101 TV Deflection, Inverters,
15 50-800 DO-15 D2201 and High-Frequency
1.9 50-800 D0-26 D2601 Power Supplies
3 700-750 DO-1 D2103

FAST-RECOVERY TYPE-Stud Package

9 50-600 D04 1N3883 D2406
18 50-600 D04 1N3893 D2412 Inverters and High-Frequency
30 50-600 DO-5 1N3903 D2520 Power Supplies

45 50-400 D05 1N3913

60 50-600 DO-5 D2540
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File No. 593

NG

Thyristors

gg’ggi osrfate 2N5441 - 2N5446
T6400 T6410 T6420 Series
'|M:rirr:lina| 1 PI'A::rr:linal 1 ¥:ri:1inal 1 40 -A Si Iicon Triacs
“YGate > . Features:
Gate| {.Z! w di/dt Capability = 100 A/ps

® Low On-State Voltage at
High Current Levels
® Low Thermal Resistance

B Shorted-Emitter, Center-Gate Design
= Low Switching Losses

H-1600

Voltage 200V 400 v 600 V 800 V

~l:{laln el 2 Main H-1601 Package Types Types Types Types
erminal ; Press-Fit T6400N
ansear | Terminal2 | R (T6400-Series) 2NS441 | 2N5442 | 2NSAA3 | (a0g25)
2N5442 Main Stad T6410N
2N5443 gzgx: Terminat 2 (T6410 Series) 2NS444 | 2NS445 | 2NS446 | | hoo6)
T6400N on Isolated-Stud T6420B | T6420D | T6420M | Te420N
Press-fit ;’5‘2 o Serles (T6420 Series) (40688) | (40689) | (40690) | (40927)

tu
Numbers in p: h (e.g. 40925) are former RCA type numbers.

RCA triacs are gate-controlled, full-wave silicon ac switches.

for either polarity of applied voltage with positive or negative
They are designed to switch from an off-state to an on-state

gate-triggering voltages.

MAXIMUM RATINGS, Absolute-Maximum Values:

2N5441 2N5442 2N5443 T6400N
For Operation with Sinusoidal Supply Voltage at Frequencies 2N5444 2N5445 2N5446 T6410N
up to 50/60 Hz and with Resistive or Inductive Load. T6420B T6420D T6420M T6420N
*REPETITIVE PEAK OFF-STATE VOLTAGE:® VDROM
Gateopen, Ty=-65t0110°C ...........oviuinnnnnnnnns 200 400 600 800 \
RMS ON-STATE CURRENT (Conduction angle = 360°): lT(RMS)
Case temperature
. T = 70°C (Press-fittypes) ...........oiuiinennanns 40 A
. = 65°C (Stud types) ..... 40 A
= 60°C (Isolated-stud types) 40 A
For other conditions See Fig. 3
PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT: ITsm
For one cycle of applied principal voltage, Tc as above
M 60 Hz (sinusoidal) 300 A
50 Hz (sinusoidal) 265 A
For more than one cycle of applied principal voltage ......... See Fig. 4
RATE OF CHANGE OF ON-STATE CURRENT: di/dt
Vom = VDRom: !GT = 200 mA, t, = 0.1 us (See Fig. 13) .. 100 Alus
FUSING CURRENT (for Triac Protection): 12
Ty = -6510110°C,t = 1.251010mMS .......oooonnnen... 450 AZ
*PEAK GATE-TRIGGER CURRENT:" I6GT™M
ForTpusmax., See Fig. 7 ....viiiniineeeninennnnenenns 12 A
*GATE POWER DISSIPATION:
PEAK (For 10 us max., IGTMS 4 A, See Fig. 7) .« v vovvnnn Pom 40 w
AVERAGE ...............cunen e e PG(AV) 0.75 w
*TEMPERATUAE RANGE:*
T T Tetg —65 to 150 °c
Operating (Case) ... .................. P . c 65to 110 °c
*TERMINAL TEMPEHA’I’URE (Dunng soldering): T
For 10 s max. (terminals and case) . . .... e e 225 °c
STUD TORQUE: s )
Recommended ..............0iiiiiit ittt e 35 in-lb
Maximum (DO NOT EXCEED) 50 inb

* In accordance with JEDEC registration data format (JS-14, RDF2) filed for the JEDEC (2N-Series) types. ® For aither polarity of gate voltage (V) with reference to main termina 1.

® For either polarity of main terminal 2 voltage (Vo) with reference to main terminal 1. A For temperature measurement reference point, see Dimensional Outline.
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File No. 593

ELECTRICAL CHARACTERISTICS

2N5441-46, T6400, T6410, T6420 Series

At Maximum Ratings Unless Otherwise Specified and at Indi d Case Temp e (Tg)
CHARACTERISTIC YM LTS UNIT:
SYMBOL MIN. TYP. MAX. s
Peak Off-State Current:®
Gate open, T = 110°C, Vprom = Max.ratedvalue. ... . 'DROM - 0.2 4* mA
Maximum On-State Voltage:‘
Foriy = 100 A (peak), T = 25°C .........ooiennenn v - 1.7 2 v
Foriy = 56 A (peak), Tc = 25°C ......oeviveeennn. ™ - 15 185°
DC Holding Current:®
Gate open, Initial principal current = 500 mA (dc), vp = 12V:
Tg = 25°C ...... - 25 60
Te = -65°Cenecnncnnnnnn... lHo - - 100* mA
For other case temperatures See Fig. 6
Critical Rate of Rise of Commutation Voltage:®
Forvp = Vprowm- 'T(RMS) = 40 A, commutating
di/dt = 22 A/ms, gate unenergized, (See Fig. 14):
Tc = 70°C (Press-fittypes) ...........c..ooiini, 5* 30 -
= B5°C (Studtypes) ...........iiiiiiiiii.n. dv/dt 5* 30 - vius
= 60°C (Isolated-stud types) .................. 5 30 -
Critical Rate of Rise of Off-State Voltage:‘
Forvp = VDROM' exponential voltage rise, gate open,
Te = 110°C:
2N5441, 2N5444, T6420B. .. ....... 60* 200 -
2N5442, 2N5445, T6420D. dv/dt 30* 150 - Vlps
2N5443, 2N5446, T6420M 20°* 100 —
T6400N, T6410N, T6420N. . e vvvveecceasnne are 10 75 _
DC Gate-Trigger Current: 8¢ Mode VmT2 Ve
Forvp = 12V (dc) I*  positive  positive - 15 50
R =300 m- negative  negative - 20 50
Tc = 25°C 1~ positive negative - 30 80
m* negative  positive - 40 80
T mA
Mode  VpgTa Vg
Forvp = 12V (dc) 1+ positive positive - - 125*
R =30Q m- negative  negative - - 125*
Tc = -65°C 1~ positive  negative - - 240*
mt negative  positive - - 240"
For other case temperatures . ...............ueuenenen See Figs. 8& 9
DC Gate-Trigger Voltage:°°
Forvp = 12V (dc), R_ = 30 2,
Te = 25°C i - 1.35 25
= 2B5°C e VeT - 1.8 34+ v
For other case temperatures . ............ceoueeuveennn See Fig. 10
Forvp = Vpgom: R = 1256Q,Tg = 110°C ......... 0.2 - -
Gate-Controlled Turn-On Time:
(Delay Time + Rise Time)
For vp = VDROM' 'GT = 200mA,t. = 0.1ps,
it = 60 A (peak), Tc = 25°C (See Figs 771& 15) ....... tgt - 1.7 3 Hs
Thermal Resistance, Junction-to-Case:
Steady-State
Press-fit types - - 0.8*
Stud types . . - - 0.9* °
Isolated-stud types ......... Reuc - - 1 cmw
Transient (Press-fit & stud types) ............coeeennn. See Fig. 12
N 1

* In accordance with JEDEC registration data format (JS-14, RDF 2) filed for the JEDEC (2N-Series) types.
8 For either polarity of main terminal 2 voltage (VMTZ) with reference to main terminal 1.
¢ For either polarity of gate voltage (VG) with reference to main terminal 1.
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2N5441-46, T6400, T6410, T6420 Series

‘1

QUADRANY

MAIN TERMINAL 2
OFF STATE PosITIvE
~Vorom T
v + 4 T +v
-1- +VDROM
OUADRANT THol OFF STATE
MAIN TERMINAL 2 N
NEGATIVE
STATE | _¢ 92LS - 2214RS.

Fig.1—Principal voltage-current characteristic .

File No. 593
CURRENT WAVEFORM: _ SINUSOIDAL
LOAD: RESISTIVE OR_INDUCTIVE
CONDUCTION LE =
;
50 :
T
E3
| 40 2N CONDUCTION ANGLE
N 67 46y
=z v &
=3
3 T T
g 30f% £
H A
o
a :
i

Z 20
3
a
w
g 10 :
§ EE:
2 i

o o 20 30 40 50 60

FULL-CYCLE RMS ON-STATECURRENT[IT(RMS)]"‘A

92LS-2256R!

Fig.2—Power dissipation vs. on-state current .

CURREN'
LOAD: RESISTIVE OR INDUCTIVE
CONDUCTION ANGLE = 360°

LOAD:RESISTIVE
RMS ON-STATE CURRENT
SPECIFIED CASE TEMP,

[IT(RMS)]s 40 A AT

CASE  TEMPERATURE : MEASURED As
SHOWN ON DIMENSIONA T T T TTTTTIT R
- HH 1 GATE CONTROL MAY BE LOST 4
HHHH i DURING AND IMMEDIATELY FOLLOWING
O H 250 SURGE T INTERVAL. . H
2 ‘|‘ OVERLOAD MAY NOT BE REPEATED ||
B w UNTIL JUNCTION TEMPERATURE HAS
O r = 3 RETURNED TO STEADY-STATE H
4 =5 RATED VALUE.
£ 2] _
gv— =
35 i 50mz |
< E | | \,.." 60 Hz L
3 €35 N
o o
gv— [
H SOLATE D-STU o Y
= HH HHH TH
6 T T 5
[ 20
FULL CYCLE RMS ON-STATE CURRCNT [17(“5;, —a
921! 3 r " 2 3
1 10 10 10

bl

Fig.3—Maxin "
vs. on-state current

case P

SURGE CURRENT DURATION —FULL CYCLES

92LS-2257R3

Fig.4—Peak surge on-state current vs. surge

current duration .
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| 2 3
INSTANTANEOUS ON-STATE VOLTAGE (VT)—-V

(POSITIVE OR NEGATIVE)

92L5-2238R2

Fig.5—0n-state current vs. on-state voltage .

CASE TEMPERATURE (T(1:25°C -STATE C =150mA
< i H
1 i b
T
T 100 g
< 3 <
£ 3 :
wo = ]
Euw s0 L _ 10
SE Qu
°3 B 4
wow < X,
52 Z 3 80 W,
"8 ez
] @xx
5% 3g
E >
85 <0 22 o
g< 38
z- oa
I e
K
4
z 2 g YPIcy
& 3
z H
2 H
~70 -60 -50-40 -30 0

20
CASE TEMPERATURE (Tc )—°cC

92CS—15200R1

Fig.6—DC holding current vs. case temperature ,



File No. 593 2N5441-46, T6400, T6410, T6420 Series

TRIGGERING MODES: Al 1T T

T
100 gf ENCLOSED AREA INDIEATES Locus OF I G E— AT
SSIBLE_TRIGGERING POINTS |PULSE DURATION 120
> 1 LIMIT—
{ i <
% ; i
é—". “, % 100}
§‘é‘ 103 ? =
3=
38 9 % 80
SuW g w
z «©
o ©
&8 3
e 8
w3 MAX_ REP. RATE] 2
32 - PULSES /S e
o N MINIMUM GATE RE ISTANu: o
° 2L__UF’PER LlMIT OF PERMISSIBLE g
AVERAGE (DC) G 0 o = MODE
o1 DISSIPATION‘ AT RATEO CONDITIONS a T e
o £ e8| ¢ =+ & 10 100 iEssieni;
DC GATE-TRIGGER CURRENT (Igy)—A -70 -60 -50-40 -30-20-10 O 10 20 30 40
(POSITIVE OR NEGATIVE) 92C5-15196R3 CASE TEMPERATURE (T¢)—°C
92CS- 15199
Fig.7—Gate-trigger characteristics and limit- . Fig.8—DC gate-trigger current vs. case tem-
ing diti for de i of perature (I* & 111" modes).
permissable gate-trigger pulses .
{PRINCIPAL DC VOLTAGE =12 V PRINCIPAL DC VOLTAGE =12 V
LOAD =12 N, RESISTIVE LOAD=I2 2, RESISTIVE
I TRIGGERING MODES : ALL
F 250
:._?200 2 4
= X, 2
I 0 2>
@ 150 P 4 sl 3
3 G5
g =2
I3 T Zw
© 100] > 9 2
3 T =gz
3 H L3
@ i 23
= -
& s0 PICA( ws
8 it 3
o i o
= 0 -30 40 -70 -60 -50 -40-30-20-10 O 10 20 30 40
CASE TEMPERATURE (Tg)— CASE TEMPERATURE (T¢)—°C
92€5-15201 92C5-15202R1
Fig.9—DC gate-trigger current vs. case tem- Fig.10~DC gate-trigger voltage vs. case tem-
perature (I" & I1I* modes). perature .
w
- Q
I: Z 100 P
1 ub P
K ]
S Le
H 7 80 4
£ I
g E w
é N hE 60 A
2 C] ]
o 4 o
w = ,‘/
a3 8e a0 -
e L
= = [N -l
=
1
b § 20
g 2
(o]
3] 50 100 150 200 250 00 350 00 450 ‘0_3 4 10-2 0! \
DC GATE-TRIGGER CURRENT (I1GT)—mA TIME AFTER APPLICATION OF RECTANGULAR POWER PULSE — SECONDS
92L5-2266R2 92L5-2263R!

. ) 3 Fig. 12—Transient junction-to-case thermal resis-
Fig:11—Turn-on time vs. gate-trigger current. tance vs. time for press-fit and stud types.



2N5441—46, T6400, T6410, T6420 Series File No. 593

"SUPPLY
VOLTAGE

PRINCIPAL
CURRENT

|
|
|
|
|- dizat
|
|
|

~~

|
|
|
|
|
|
|
|
|
i
|
|
|

COMMUTATING |
dv/dt |
1 -
92C5-17063 I
Fig. I.?-H.?re o'f chang? ¢':f an'-state current PRINCIPAL |
with time (defining di/dt). VOLTAGE | COMMUTATING
| dv/dt
. - 92L5-2409R4
o= tg+t ; Fig.14—Relationship between supply voltage
" and principal current (inductive
~—90% POINT load) showing reference points for
definition of commutating voltage
Vo (dv/dt) .

TERMINAL CONNECTIONS

No. 1-Gate

No. 2—Main Terminal 1
Case, No. 3—Main Terminal 2

f 1‘ 90% POINT
1 " " r "
i"’ | WARNING: The ceramic body of this device contains
o-tH—- -l b —— beryllium oxide. Do not crush, grind, or abrade these
,"— tq —“'"L—‘, " portions because the dust resulting from such action may
:‘— tgr —1 be h dous if inhaled. Disposal should be by burial.
AC INPUT 120V 240V 240V
VOLTAGE 60Hz 60Hz 50Hz
cq 0.1uF 0.1uF 0.1uF
9205 -2410R2 200V 400V 400V
Fig. 15— Relationship n off- voltage, ge current, C2 o’:\f oo:;‘; OJ;‘:
and gate-trigger voltage showing reference points for 10 ! 1
definition of tum-on time (tgy). ' Ry 100K | 200K | 250KS2
1/2W w w
) R2 22KQ | 33KQ | 3.3KQ
ng :______" "_RFIFILTER 172w 1/2W 12w
: it R3 15K 15K 15KQ
ca | ! i i 172w 1/2W 1/2W
i TACI RS S 1 ) O SNUBBER 018 | 018 | 0.8
TABLEN S $6ITAGE NETWORK|CS | 0.22uF | 0.22uF | 0.22uF
A Lot ! FOR 40-A 200V | 400V | 400V
S
E T i E ! (RMS)®IN- 330- 330- 330-
DUCTIVE |p 3909 3900 3900
RCA DIAC + ¢ S
TVPE C f R A 4 LOAD 12w 12w 2w
D3202u
L 1 . .
¢ PPS SNUBBER NETWORX FOR INDUCTIVE RFI cg” go:\f 2(;:: g;:\f
LOADS OR WHEN COMMUTATING VOLTAGE FILTER
(dv/dt) CHARACTERISTIC IS EXCEEDED. Lg* | 100uH | 200uH | 200uH
2N5441 | 2N5442 | 2N5442
92651520383 RCA TRIACS 2N5444 | 2N5445 | 2N5445
’ ' T64208 | T6420D | T6420D
Fig. 16—Typical phase-control circuit for lamp dimming, heat control, and 4

motor speed control . ®  For other RMS-current values refer to
RCA Application Note AN-4745.
28 +* Typical values for lamp dimming circuits.
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IR

Solid State

Thyristors
olid 2N5567 — 2N5570
Division T4101 T4111 T4121 Series

i -
10-A Silicon Triacs
Man 2":,'.';.,.,. , Features:
Main - Gate = di/dt Capability = 150 A/us = Low On-State Voltage at High
Terminal 1 Gate = Shorted-Emitter, Center-Gate Design Current Levels
® | ow Switching Losses ® Low Thermal Resistance
Sate Voltage | 200 V 400 V 600 vV
k\ ) . 1 Package Types Types Types
i ! Press-Fit T4101M
Man E ; (T4101 Series) | 2N9967 | 2NSSEB | 15005)
na
IR Nt a2 | Yorminar 2 sud | nssro | T4TTIM
2N5567 p— 41218 (T4111 Series) (40796)
2N5568 2N5570 T4121D Isolated-Stud T4121B | T4121D | T4121M
T4101M T4111M T4121M (T4121 Series) | (40799) (40800) (40801)
Press-fit Stud Isolated-stud Numt in (e.g. 40799) are former RCA type numbers.
These RCA triacs are gate-controlled, full-wave silicon ac These triacs are intended for control of ac loads in applica-
switches. They are designed to switch from an off-state to an tions such as heating controls, motor controls, arc-welding
on-state for either polarity of applied voltage with positive equipment, light dimmers, and power switching systems.
or negative gate triggering voltages. :
MAXIMUM RATINGS, Absolute-Maximum Values: 2N5567 2N5568 T4101M
For Operation with Sinusoidal Supply Voltage at Frequencies up to 2NS569 2N5570 T4111M
50/60 Hz and with Resistive or Inductive Load. T41218  T4121ID  T412IM
*REPETITIVE PEAK OFF-STATE VOLTAGE:®
Gateopen, Ty=—65t01000C. ............ovviiunnnnnnnn.n. Vprom 200 400 600 v
*RMS ON-STATE CURRENT (Conduction angle = 3600):
Case temperature (Tc) =850C . .................c0oiiuunn.. T (RMS) 10 A
Forother conditions . ..................iiiiiieirennanan. See Fig. 3
PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT: ITsm
For one cycle of applied principal voltage, T¢c = 85° C
* B0 Hz(sinusoidal) . ... ...t 100 A
60 Hz (sinusoidal) . ...................... 85 A
For more than one cycle of applied principal voltage See Fig. 4
RATE-ORCHANGE OF ON-STATE CURRENT:
VDM= VDROM. IGT =160 mA, t.= 0.1 s (See Fig. 13) . ... ........ di/dt 150 Alus
FUSING CURRENT (for Triac Protection):
Ty=—6510100%C, t= 12510 10 MS .. eenrenrunennneannaannnn.. 12 50 AZ
PEAK GATE-TRIGGER CURRENT:"
For 1 pusmax.,See Fig. 7 . ... ou it et inennnennn IGTM 4 A
*GATE POWER DISSIPATION:
PEAK (For 1 us max., Igrm <4 A, See Fig. 7) . .ounnnnnn... PGM 16 w
AVERAGE | PG (AV) 05 w
*TEMPERATURE RANGE:*
SOMAgE . . ottt e Tag —65 to 150 °c
Operating (Case) Tc —65 to 100 oc
*TERMINAL TEMPERATURE (During soldering):
For 10 s max. (terminals and case) . .............covuuenunn.. T 225 oc
STUD TORQUE: Ts
Recommended .......oiviuneiiiniiiiinieiiiiieiiiiieiiiiiaenn 35 in-lb
Maximum (DO NOTEXCEED) .. .vvintiinnnrieiinuneannneenenns 50 in-lb
*In with JEDEC regi ion data format (JS-14, RDF 2) filed for the JEDEC (2N-Series) types.
® For either polarity of main terminal 2 voltage {VMT2) with reference to main terminal 1.
% For either polarity of gate voltage (VG) with reference to main terminal 1.
For point, see Di ional Outline.
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2N5567—70, T4101, T4111, T4121 Series File No. 457
ELECTRICAL CHARACTERISTICS
At Maximum Ratings and at Indicated Case Temperature (T¢c) Unless Otherwise Specified
CHARACTERISTIC SYMBOL LIMITS UNITS
- Min. Typ. Max.
Peak Off-State Current:®
Gate open, Tj = 1000 C, Vprom = Max. rated value IDROM - 0.1 2" mA
Maximum On-State Volta.?e
ForitT=14 A (peak), TC=259C ................ VTM - 1.35 165" v
DC Holding Current:é
Gate open, Initial principal current = 500 mA (DC), vp =12V:
TC=250C ...t s | - 15 - 30 A
TC=—650C .. ... it HO - 75 200" m
For other case temperatures . ... .............. See Fig. 6
Critical Rate-of-Rise of Commutation Voltage:‘
For vp = VDROM. IT(RMS) = 10 A, commutating
di/dt = 5.4 A/ms, gate unenergized, Tc = 850 C
(SeeFig. 14) . ... ... i dv/dt 2" 5 - Vius
Critical Rate-of-Rise of Off-State Voltage:®
Forvp= VDROM. exponential voltage rise, gate open,
Tc=1000C:
2N5567, 2N5569, T4121B - -+ + v v v v v v e i e e e s ) 30* 150 —
2N5568, 2N5570, T4121D . . ... . oot i i i e dv/dt 20* 100 - V/us
T4101M, TA11IM, TA121IM L. o 10 75 -
DC Gate-Trigger Current:6¢  Mode  VMT2 VG
Forvp =12V (DC), I*  positive  positive - 10 25
RL =30, - negative  negative - 10 25
Tc =250C I positive  negative - 20 40
11+ negative  positive - 20 40
Mode  VMT2 VG IGT mA
Forvp =12V (DC), I*  positive  positive - 45 100"
RL =309, - negative  negative - 45 100*
Tc =-650C I positive  negative - 80 150*
11T negative  positive - 80 150"
For other case temperatures . . .................. See Figs. 8& 9
DC Gate-Trigger Voltage:$¢
Forvp =12 V(DC), R =30 Q2
TC =250C ... 1 25
Te =—650C ... ... ... VGT 2 4* v
For other case temperatures . . ....:........... See Fig. 10
For vp = VDROM. RL =125 @, Tc = 1000 (o} 0.2 - -
Gate-Controlled Turn-On Time:
(Delay Time + Rise Time)
For vp = VDROM. IGT = 160 mA, t; = 0.1 us,
iT =15 A (peak), Tc = 250 C (See Figs. 11& 15) . ... tqt - 1.6 2.5 us
Thermal Resistance:
Junction-to-Case: .
Steady-State . . ... ...l bic - - 1
Transient . . .. ... e : See Fig. 12
oc/wW
Junction-to-Isolated Hex (Stud, see Dim. Outline):
Steady-State . ..................... . ..... 04.1H - - 11

»*

In accordance with JEDEC registration data format (JS-14, RDF 2) filed for the JEDEC (2N-Series) types.
é For either polarity of main terminal 2 voltage (VpT2) with reference to main terminal 1.
¢ For either polarity of gate voltage (Vg) with reference to main terminal 1.
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2N5567—-70, T4101, T4111, T4121 Series

QUADRANT
No.!
MAIN TERMINAL 2
POSITIVE
~oN
STATE
OFF STATE T
~VDROM / -
—v L : +v
VOROM
QUADRANT
No. i
MAIN TERMINAL 2 oy
NEGATIVE  sTATE -1 9205 —2214R5
Fig. 1 — Principal voltage-current charac-
teristic.
CURRENT WAVEFORM: SINUSOIDAL
LOAD: RESISTIVE OR INDUCTIVE
CONDUCTION ANGLE = 360°
€ TEMPERATURE: MEASURED AS
" A SHowh o OIMENSIONAL OUTLINES
7]
<0 1T
O { 1T CONDUCTION ANGLE
w | T R
D ~100] ass|
.0 4
E 3l S
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z3 ms22EaaEa
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92c5-17063

Fig. 13 — Rate-of-change of on-state current
with time (defining di/dt).
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Fig. 14—Relationship between supply voltage
and prinicpal current (inductive load)
showing reference points for definition
of commutating voltage (dv/dt).

2N5567—70, T4101, T411, T4121 Series
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Fig. 15—Relationship between off-state voltage,
on-state current, and gate-trigger volt-
age showing reference points for defi-

o—

nition of turn-on time (tgy).
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Fig. 16 — Typical phase-control circuit for lamp dimming, heat control, and LF®| 100uH | 20014 | 20014
universal-motor spee trol.
or speed con 2N5567|2N5568 | 2N5568
RCA TRIACS  [2N5569|2N5570 | 2N5570
. [Ta1218|Ta121D| 141210

*Typical vatues for lamp dimming circuts

WARNING:

The RCA isolated-stud package thyristors should be han-
dled with care. The ceramic portion of these thyristors con-
tains BERYLLIUM OXIDE as a major ingredient. Do not
crush, grind, or abrade these portions of the thyristors be-
cause the dust resulting from such action may be hazardous
if inhaled.

TERMINAL CONNECTIONS

No.1—Gate
No.2—Main Terminal 1
No.3—Main Terminal 2
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m@m | Thyristors

Solid State 2N5571 = 2N5574
Division 74100 T4110 T4120 Series

.ps -
15-A Silicon Triacs
Mai .
Terrr:'llna| 1 "I\'a:rlrr:ﬂnal 1 Feafures'
= di/dt Capability = 150 A/us ® Low On-State Voltage at High
Main ® Shorted-Emitter Center-Gate Design Current Levels
Te’g";" i B Low Switching Losses 8 Low Thermal Resistance
& 'l _Gate Voltage | 200V | 400v | 600V
7 Package Types Types Types
[ x% Press-Fi{ T4100M
B (Ta100 Series) | 2V | 2N5572 | (40797
Terminal 2 | Main Main
Terminal 2 | Terminal 2 Stud T4110M
ermina ermina (T4110 Series) | 2N5573 | 2NS574 | 4079g)
2N5571 2N5573 | T41208 Isolated-Stud | T4120B | T4120D | T4120M
2N5572 2N5574 T4120D .
T4100M T4110M T4120M (T4120 Series) | (40802) {40803) (40804)
Press-fit Stud Isolated-stud Numbers in parentheses (e.g. 40802) are former RCA type numbers.
These RCA triacs are gate-controlled, full-wave silicon ac These triacs are intended for control of ac loads in applica-
switches. They are designed to switch from an off-state to an tions such as heating controls, motor controls, arc-welding
on-state for either polarity of applied voltage with positive equipment, light dimmers, and power switching systems.
or negative gate triggering voltages.
MAXIMUM RATINGS, Absolute-Maximum Values: 2N5571 2N5572 T4100M
For Operation with Sinusoidal Supply Voltage at Frequencies up to 2N5573 2N5574 T4110M
50/60 Hz and with Resistive or Inductive Load. T4120B T4120D T4120M
*REPETITIVE PEAK OFF-STATE VOLTAGE:®
Gateopen, Ty=—=65t01000C. ... ........covviinnnennnnnnns VbRroM 200 400 600 \"
*RMS ON-STATE CURRENT (Conduction angle = 360°):
Case temperature IT(RMS)
Tc= 80° C (Press-fit & stud types) 15 A
= 750 C (Isolated-stud types) ............ . 15 A
For other conditions . ... .. ... ...ttt enneennans See Fig. 3
PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT: ITsm
For one cycle of applied principal voltage » TC as above
* B0 Hz (sinusoidal) . ...t 100 A
50 Hz (sinusoidal) . ... i . 85 A
For more than one cycle of applied principal voltage See Fig. 4
RATE-OF-CHANGE OF ON-STATE CURRENT:
Vom= VDROM. IGT =160mA, t.= 0.1 Uus (See Fig. 13) .. .. ........ di/dt 150 Alus
FUSING CURRENT (for Triac Protection):
Ty =—65101002C, t= 125 t0 10/MS 1\ uunsnnnnnnnnnnnnnnnnennnn 12 50 A%
PEAK GATE-TRIGGER CURRENT:"
FOr 1 s max.,See Fig. 7. .. oo v i ittt ii i i IgT™m 4 A
*GATE POWER DISSIPATION:
PEAK (For 1 s max., Igym <4 A,See Fig. 7) . ........coooonn. PGM 16 w
AVERAGE | PG(AV) 0.5 w
*TEMPERATURE RANGE:* 6 1 150 .
B5] T T Tste — 0 — C
Operating (Case) ‘I§c9 —65 to 100 ——— oc
*TERMINAL TEMPERATURE (During soldering):
For 10 s max. (terminals and €ase) .. ............oeeeennnnnen T 225 oc
STUD TORQUE: ) Tg
Recommended ........iiieiiiiiieiiii it 35 in-lb
Maximum (DO NOT EXCEED) ... vuvvvviinneeinnnreeanannnsennnns 50 in-lb
* In with JEDEC regi ion data format (JS-14, RDF 2) filed for the JEDEC (2N-Series) types.

® For either polarity of main terminal 2 voltage (VT 2) with reference to main terminal 1.
®  For either polarity of gate voltage (V) with reference to main terminal 1.
For fi point, see Di i Outline.
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File No. 458 2N5571—74, T4100, T4110, T4120 Series

ELECTRICAL CHARACTERISTICS
At Maximum Ratings and at Indicated Case Temperature (Tc) Unless Otherwise Specified

LIMITS

CHARACTERISTIC SYMBOL UNITS
Min. Typ. Max.

Peak Off-State Current:®
Gate open, T = 1000 C, Vprom = Max. rated value IDROM - 0.2 2* mA

Maximum On-State VoIta_Fe:C .
Forit=21A(peak), Tc=250C ................ V™M - 14 1.8 \

DC Holding Current:é
Gate open, Initial principal current = 500 mA (DC), vp =12V

TC=250C .o iiit e - 20 75
TC=o650C oo IHO - 75 so0* | ™A
For other case temperatures .. ................ See Fig. 6

Critical Rate-of-Rise of Commutation Voltage:®
For vDp = VDROM. IT(RMS) = 15 A, commutating
di/dt = 8 A/ms, gate unenergized, (See.Fig.14): .
Tc = 800 C (Press-fit & stud types) ........... dv/dt 2 10 - V/us
=750 C (lsolated-stud) ................. 2 10 -

Critical Rate-of-Rise of Off-State Voltage:®
For vD = VDROM. exponential voltage rise, gate open,

Tc=100°C:
2N5571,2N5573,T4120B ... .............. 30" 150 -
2N5572, 2N5574,T4120D . . .. .. ........... dv/dt 20" 100 - | Vlius
T4100M, T4110M, T4120M . . ... ........... 10 75 -

DC Gate-Trigger Current:6¢ ~ Mode  VMT2 VG

Forvp =12V (DC), I+ positive positive - 20 50
RL =308, - negative  negative = 20 50
Tc =250C I positive  negative - 35 80

11+ negative  positive - 35 80
Mode  VMT?2 Vg IGT mA
Forvp =12V (DC), I*  positive  positive - 75 150*
RL =309, Il negative  negative - 75 150"
Tc =-650C I positive  negative - 100 200"
I*  negative  positive - 100 200"
For other case temperatures . . .................. See Figs. 8& 9
DC Gate-Trigger Voltage:9¢
For vp = 12 V(DC), R = 30 £,
TC =250C oo - 1 25
TC =-650C ...t VGT - 2 4" v
For other case temperaturés ... .............. See Fig. 10
For vp = VDROM. R =125 2, Tc = 1000 C 0.2 - -

Gate-Controlled Turn-On Time:
(Delay Time + Rise Time)
For vp = VDROM. IGT = 160 mA, t; = 0.1 us,
iT = 25 A (peak), Tc = 250 C (See Figs. 171 & 15) .. ... tqt - 1.6 2.5 us

Thermal Resistance:
Junction-to-Case: .
Steady-State .. ...................0........ Rgyc - - 1

Transient . . .. ... See Fig. 12
oc/wW

Junction-to-Isolated Hex (Stud, see Dim. Outline): .
Steady-State . ..................i.... Royin - - 1.1

* In accordance with JEDEC registration data format (JS-14, RDF 2) filed for the JEDEC (2N-Series) types.
& For either polarity of main terminal 2 voltage (VT 2) with reference to main terminal 1.
¢ For either polarity of gate voltage (V) with reference to main terminal 1.
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File No. 458 2N5571-74, T4100, T4110, T4120 Series
TRISGERING MODES: PRINCIPAL DC VOLTAGE* 12V a8
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Fig. 7 — Gate trigger characteristics and Fig. 8 — DC gate-trigger current vs. case
limiting conditions for determination of temperature (1* & 111~ modes).
permissible gate trigger pulses.
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Fig. 11 — Turn-on time vs. gate trigger
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Fig. 12 — Transient junction-to-case
thermal resistance vs. time.
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2N5571-74, T4100, T4110, 4120 Series
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Fig. 13—Rate-of-change of on-state current

Fig. 14—Relationship between supply voltage
with time (defining di/dt).
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Fig. 15—Relationship between off-state voltage,
on-state current, and gate-trigger voltage
howir e o
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of commutating voltage (dv/dt).
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'
TAC RsS | | ACINPUT
TABLE)| [ : VOLTAGE
_____ | v
H 1 [ S '
. - T .
| | o3z02u oo .- J
'
| : /
.
'
i ' SNUBBER NETWORK FOR INDUCTIVE
€ G222 | LOADS OR WHEN COMMUTATING VOLTAGE
‘l\ [ ' ' (dv/dn) CHARACTERISTIC IS EXCEEDED.
' '
'
| 1
—
|
i [ FOR PHOTOCELL CONTROL
Lo LS 240604

Fig. 16—Typical phase-control circuit for lamp dimming, heat control,
and universal-motor speed control.

WARNING:

g paints for de
of turn-on time (tge).

ACINPUT | 120V | 240V | 240V
VOLTAGE | 60Hz [ 60Mz | SOMz
o fotpr | 0.1pF

1 %00V | %oy | Sobv

¢z oapF (0.0pF | 0pF
100v_[100v_| 100v

Ry 100KS2[200KS2 | 250K 2

vaw | w w

Ry 2.2K2{3.3kQ | 3.3k

vzw | 2w | vaw

R3 15K [ 15KQ | 15KQ

2w | vaw | W

PHOTOCELURy, | 1.2KR|1.2k | 1.2kQ
conTROL w| w w
cs | O14F [0.0uF | 0awF

200v | 400v_| 400V

NETWORK [ 1002 [10082 | 1002
vw | vaw | vaw

ce{ 0.1 Jo.wr [ oaur

RAFI 200V_| 400V | 400V
FILTER 1 T 1|
1004+ | 20084 | 20084

2N5567|2N5568 | 2N5568

RCA TRIACS 2NS570
[T4120B|T4120D| 741200

*Typical values for lamp dimming circuits.

The RCA isolated-stud package thyristors should be han-
dled with care. The ceramic portion of these thyristors con-
tains BERYLLIUM OXIDE as a major ingredient. Do not
crush, grind, or abrade these portions of the thyristors be-
cause the dust resulting from such action may be hazardous

if inhaled.

TERMINAL CONNECTIONS

No.1—Gate
No.2—Main Terminal 1
No.3—Main Terminal 2



File No. 414

IR

Solid State
Division

Thyristors

2N5754 - 2N5757
T2303 T2313 Series

2.5-A Silicon Triacs

These RCA triacs are gate-controlled full-wave silicon ac
switches that are designed to switch from an off-state to an
on-state for either polarity of applied voltage with positive or

negative gate triggering voltages.

MAXIMUM RATINGS, Absolute-Maximum Values:

For operation with sinusoidal supply voltage at frequencies
up to 50/60 Hz and with resistive or inductive load.

*REPETITIVE PEAK OFF-STATE VOLTAGE:®

Gate open, Ty = —65 to 100°C . .

RMS ON-STATE CURRENT (Conduction angle 360°)

Case temperature
* T =70°C(T2303-Series) . . . .
Ambient temperature
Ta = 25°C (T2313-Series) .
For other conditions .

PEAK SURGE (NON-REPETITIVE) ONSTATE CURRENT
For one cycle of applied principal voltage Tc 70°C

* 60 Hz (sinusoidal) . . . .
50 Hz (sinusoidal) . .

For more than one cycle of apphed pnncnpal vultage .

Features:
mT2 LL-MT 8 25/40 mA '_GT . o Low On-State Voltage at
= o Shorted-Emitter, Center-Gate Design High Current Levels
—~Gate @ | ow Switching Losses
100 v 200V 400 v 600V
2N5754 2N5756 Voltage Types Types Types Types
2N5755 2N5757 Package
72303 Series T2313 Series Modified TO-5 (T2303 Series) 2N5754 2N5755 2N5756 2N5757
Modified TO-5 with Heat Rad. T2313A T2313B T2313D T2313M
H-1380 H-1468 (T2313-Series) {40684) (40685) (40686) (40687)
N in p: h (e.g. 40684) are former RCA type numbers.

The gate sensitivity of these triacs permits the use of
economical transistorized control circuits and enhances their
use in low-power phase control and load-switching appli-

RATE OF CHANGE OF ON-STATE CURRENT:

VDM = VDROM. !GT = 50 mA, t, = 0.1 us (See Fig.13) .
FUSING CURRENT (for Triac Protection):

Ty=-6510100°C,t=1.25t0 10 ms .
#PEAK GATE-TRIGGER CURRENT:®

For t us max. . . ..
*GATE POWER DISSIPATION

PEAK (For 10 s max.) . . . .

AVERAGE:
*Tc7o°c.......,

Ta=25°C . . . e

*TEMPERATURE RANGE.

Storage . . . P

Operating (Case) P

LEAD TEMPERATURE (Dunng soldermg)
At distance 1/32'in. (0.8 mm) from
seating plane for 10 s max. . .

* In accordance with JEDEC registration data format (JS-14, RDF-2 filed for the JEDEC (2N-Series)types.
© For either polarity of main terminal 2 voltage (VmT2) with reference to main terminal 1.

cations.
2N5754 2N5755 2N5756  2N5757
T2313A T2313B  T2313D T2313M
VDROM 100 200 400 600 v
IT(RMS)
. . . 25
. . 1.9
See Fig.2,34,&5
ITsm
.o 25 - A
. 21 A
. See Fig.6
di/dt 100 Alus
12 3 A2
laTm 1 A
PGM 10 - w
PG(AV)
. 0.15 w
0.05 w
Ts —65 to 150 —————— °C
tg
Te —65 10 100 —————  °C
T 225 °c

B For either polarity of gate voltage (V) with reference to main terminal 1.
A For temperature measurement reference point, see Dimensional Outline.

9-74
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2N5754—-57, T2313 Series File No. 414

ELECTRICAL CHARACTERISTICS

At Maximum Ratings and at Indicated Case Temperature (Tc) Unless Otherwise Specified

CHARACTERISTIC SYMBOL LIMITS UNITS
Min. Typ. Max.

*|Peak Off-State Current: &

loRoM
Gate Open, Ty = 1000C and VpROM = Max. rated value - 0.2 0.75 mA
Maximum On-State Voltage: é
For it = 10 A (peak) and Tg = 25°C.......ooovvvrnnnnes Vim - 22 | 26 v
*| Forit =3.5A (peak)and T =250C.........ccocvvrnnn - - 1.8

DC Holding Current: &
Gate Open, Initial principal current = 150 mA (DC), VD= 12V

At TE =250C e o - 6 35* mA
AL TG = 650C it - 20 82
For other case temperatures.............coeviiiieiiiinnnns -+ See Fig.8.—>

Critical Rate of Rise of Commutation Voltage:
For Vp = VDROM, IT(RMS) = 2.6 A, commutating
di/dt = 0.95 A/ms, gdte unenergized, TC = 700C

(S€E Fig 13). 4 veee e eeeeeeiiaeeeeeennnnnns dv/dt | 0.5 - - Vius
*|Critical Rate-of-Rise of Off-State Voltage: é
For Vp = VDROM, exponential voltage rise, dv/dt
and gate open, T = 100°C 10 100 - V/ps
DC Gate-Trigger Current: ‘T Mode VMTZ Vg
ForVp =12 V (DC), |" Jpositive |positive - 5 25
RL =30Q2, and 11" pegative [negative - 5 25
Tc =250C I |positive |negative - 10 40
1" |negative |positive - 10 40
- — — I6T - mA
Te =-65°C I* [positive [positive - 30 60
- 117 |negative |negative - 30 60
I” |positive [negative - 40 100*
I |negative [positive . 40 100*
For other case temperatures........coceeeevvvevinnnneeene. ~—See Fig.11. —>
DC Gate-Trigger Vol'age:‘ 1.
ForVp =12V (DC)and R_=30Q
AT =250C i - 0.9 2.2*
ALTQ = B50C ceevrrmrereee e eenescescnesnssss s Vet -] 1S 3 v
For other case temperatures........ooccovevevininnnnnns ~+—See Fig.12. —
* For VD = VDROM and RL =125Q
AETE = 1000C.. ... 0.2 -
Thermal Resistance:
Steady State:
#|  JUNCLiON-t0-CaSE. . .. vvvvverir i e Rg J-C - - 8.5 oc/w
Junction-to-ambinet (2N-series typesonly) .......... Rg J-A - - 150 oc/w
& Cohebes il i el 2 ol (WT2) ¥ Fg it gl hialy ologe (V) it
* ('Ps?xcf,oﬂjg%%f“h JEDEC registration data format
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File No. 414 2N5754—57, T2313 Series
* QUADRANT
No. |
MAIN TERMINAL 2
POSITIVE
N
OFF STATE
~VoROM / -
-v L ve T +
- A +vorom
1] | oFF state
DUADRANT H
MAIN TERMINAL 2 oN
NEGATIVE  sTATE | _o 92LS ~2214R3
Fig. 1 — Principal voltage-current characteristic.

CURRENT_WAVEFORM:SINUSOIDAL | HH
LOADSRESISTIVE OR INDUCTIVE (-1 CURRENT WAVEFORM : SINUSOIDAL
EONDUCTION A 360° i LOAD : RESISTIVE OR IN
TTIT T CONDUCTION :
3 S CASE TEMPERATURE (Tcl MEASURED
z S/ AS SHOWN ON DIMENSIONAL OUTLINE
| Ng
1 ho k) u H
2 ] @ ool
E L Sy H CONDUCTION ANGLE
H w L s8p+ep
H 3> %0
Ed
& S M
H HZ&' 22 e
a a
1 @
' =W
o 34
< £ 1
& v S
H ’ i°
u 60
I o 05 5 25 35 4
[ 2 3 RMS ON-STATE AMPERES [IT(RMs)]
FULL-CYCLE RMS ON-STATE AMPERES [TT(RMS)]  gacs.is71a 92Ls-1388R3,
Fig. 2 — Power dissipation vs. on-state current. Fig. 3~ case v

current.

® FORCED-AIR COOLED,400 TO 1000 FT/MIN,HEAT RADIATOR AT TACHED.
(® TRIAC WITH HEAT RADIATOR
(© TRIAC,NO HEAT RADIATOR, PRINTED-CIRCUIT BOARD MOUNTED.

CURRENT WAVEFORM : SINUSOIDAL
LOAD: RESISTIVE OR INDUCTIVE
CONDUCTION ANGLE : 360°

100

©
o

-3
o

=

FOR DEVKCE SOLDERED)
11 ON I/16™THICK COPPER
HEAT SINK, TEMPER-
ATURE MEASURED ON
HEAT SINK 1/4" FROM
CASE CAP.

LEAD LENGTH =["

%—-’—m

(© TRIAC,NO HEAT RADIATOR
T30

T

n
>

~
o

MAXIMUM ALLOWABLE HEAT SINK
TEMPERATURE —°C

FOR DEVICE SOLDERED
ON 1/16"-THICK COPPER
5 HEAT SINK. TEMPER-

TEMPERATURE (Ta)— °C

MAXIMUM ALLOWABLE AMBIENT

T F
T
CURRENT WAVEFORM: SINUSOIDAL

ATURE MEASURED ON

6 ™ "
0 , HEAT SINK 144" FROM 1 LOAD: RESISTIVE OR mnucnvs

it CASE CAP, {; CONDUCTION ANGLE : 3

. LEAD LENGTH ={" Sy P et seeeaueaas
50| 1T

o o5 [ 5. 2 25 o 05 [ 5
-STATE AM
RMS ON-STATE AMPERES [I71(Rus)) RMS ON-STATE AMPERES [I7(Rus)]
92LS~1390R3 92LS-209TR2
Fig. 4 — Maxi heat-sink temp vs. t Fig. 5~ Maxi ble amb, vs.
current. current.
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2N5754—57, T2313 Series

File No. 414

SUPPLY FREQUENCY=50/60 Hz B HHH T
S EREQUEN CASE TEMPERATURE (T¢):25°C I ERREE T
w RMS ON-STATE AMPERES [IT(RMs)]*2.5 e ! i
g CASE TEMPERATURE (T¢)= 70°C 5 s
Q B
z TT T T 3 ’): *5
25 I
8 GATE CONTROL MAY BE LOST DURING AND T z Y,
Yo IMMEDIATELY FOLLOWING SURGE CURRENT  __| | g 5
E3 \ INTERVAL ZE
55 29 OVERLOAD MAY NOT BE REPEATED UNTIL ] e 10|
el NN JUNCTION TEMPERATURE HAS RETURNED TO =0
44 STEADY - STATE RATED VALUE. En ws
2E ! 2a
ge | 53
=33 Suw
wa N | 3
s " 60 Hz 55
z
% 50 Hz I~ w3
w 5 =
a - g
a.
of
4 2 3 o 2 3 4
! 10 0 10 POSITIVE OR NEGATIVE_INSTANTANEOUS
SURGE CURRENT DURATION—FULL CYCLES  92¢5-15731 - STATE VOLTS (vy) 92¢5-15713
Fig. 6 — Peak surge current vs. surge-c t duration. Fig. 7 — On-state current vs. on-state voltage.
- B H 100, TRIGGERING MODES: ALL T71 I I
INITIAL ON: STATE MILLIAMPERES = 150 |} H 8 085 ED AREA INDICATES ] I | |
¥ T T 1 8 i - (B
Hi T H & S RIG6ERING PONTS.
T L B i k4
! H1 8 (23
2 i g
11 2
4 _ 80 i H £ H o
R ettt H w
Q z b S - H o 10
< 1 N 3 8
& 360 H b
w 1 6
z¥ b w
Sa e 5 4
2o 3 Netid s, i b
3w goBHHERHE 33 aviet ) 93! 8
o2 T ki d 385! 22 w2
g = jhasas i 3 2 /
a9 H Hi I 5388 H HH g UPPER LIMIT OF PERMISSIBLE %
2%, s I HH & |-} AVERAGE (DC) GATE POWER &
° 3% i i Z g DISSIPATION AT RATED CONDITIONS ¥
a ass, P H © (SEE FIG. Il & 12) ! o
T TYPICAL S sf o
0 ; e i g, | Lo
70 -60 -50 -40 -30 -20 <0 O 10 20 30 40 ; Jﬁ“
CASE TEMPERATURE (Tc)—°C b}
92CS~I57I9RI
Fig. 8 — DC holding current (positive or negative) vs. case ol
temperature. 00! 00! X
POSITIVE OR NEGATIVE DC GATE-TRIGGER AMPERES (Ig7)
92CS~-I5715R1
Fig. 9 — Gate trigger ch. istics and lil ditic for
determination of permissible gate trigger pulses.
r— N '|
A | AC INPUT 120V 240V
|
LOAD O l H VOLTAGE 60 Hz 60 Hz
100 K RCA : . SNUBBER
V2w TRIAC " S| NETWORK | Cs | 0.068 uF | 0.075 uF
RCA H | FOR25A 200v | 400V
5V 3ok D3202U I ! (RMS)® IN-
400 Hz | ! DUCTIVE Rs | 22kQ | 25k Q
| | LOAD %W %W
0. uF : el 2N5755 | 2N5756
100 V | g | RCA TRIACS T23138 | T2313D
B : g : ®For other RMS Current values refer
NOTE: For incandescent lamp loads which produce burnout L — — — J 92umio72R3 to RCA Application Note AN-4745,

current surges with 12+t values greater than 2.5 ampere2 seconds,
connect a 10-ohm resistor of appropriate power rating in series

with the load. This rating can be determined as follows:
Power Rating of 10-ohm Resistor = 10(rms load current)2

42

SNUBBER NETWORK FOR INDUCTIVE LOADS.
CONNECT POINTS Al AND B! TO TERMINALS
A AND B RESPECTIVELY.
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2N5754—57, T2313 Series

120 B PRINCIPAL DC YOLTS L2 TRIGGERING MODES : ALL
H 2 PRINCIPAL DC VOLTS *12

- 1 LOAD 30 2, RESISTIVE
© T
=4 :
@ !
8 t
& H
]
&
=
<
=] 2
H zZ 3

9
I I
I
g w2 Y
£ Z2
u g
= 1
3 23
o I:J‘ |
e 5

o

o
0 30 40 =70 -60 -50 -40 -30 -20 -I0 O 10 20 30 40
CASE TEMPERATURE (I¢)—°C CASE TEMPERATURE (Tg)—°C
92¢s-15718 92C5-15726

Fig. 11 — DC gate-trigger current vs. case temperature.

SUPPLY
VOLTAGE

PRINCIPAL
CURRENT

'OMMUTATING
dw/dt

Fig. 12 —

DC gate-trigger voltage vs. case temperature.

PRINCIPAL
VOLTAGE COMMUTATING

dw/dt

]
i
|
|
:
!
|
|
}
|
[
|

92L5-2409R3

Fig. 13— Relationship between supply voltage
and principle current (inductive load)

points for

of commutating voltage (dv/dt).

TERMINAL CONNECTIONS
For Types 2N5754, 2N5755, 2N5756, 2N5657

Lead No. 1 — Main terminal 1
Lead No. 2 — Gate
Case, Lead No. 3 — Main terminal 2

For T2313 Series

Lead No. 1 — Main terminal 1
Lead No. 2 — Gate
Heat Rad., Lead Ne. 3 — Main terminal 2
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File No. 470

IR

Solid State
Division

Thyristors

T2300 T2302 T2310 T2312

Series

AL

GATE Features:

MAIN
TERMINAL 2-

2.5-A Sensitive-Gate
Silicon Triacs
Sem.|  For Low-Power Phase-Control and Load-Switching Applications

>

I
|I
k
I
|
|

|

® Very High Gate Sensitivity u 3-Lead Package for Printed Circuit
3 mA max. for T2300 and T2310 series Board Applications .
10 mA max. for T2302 and T2312 series ® Shorted Emitter Design

3l 2 Voltage 100V 200V 400 Vv

Package Types Types Types
T2310 Series T2300 Series Mod. TO-6 T2300A (40525) T23008B (40526) T2300D (40527)
72312 Series T2302 Series Mod. TO-5 T2302A (40528) T2302B (40529) T2302D (40530)
TO-5 with Radiator T2310A (40531) T23108B (40532) T2310D (40533)
1468 oV TO-5 with Radiator T2312A (40534) T2312B (40535) T2312D (40536)

Numbers in parentheses are former RCA type numbers.

RCA T2300-, T2302-, T2310-, and T2312-series triacs are
gate-controlled full-wave ac silicon switches. They are
designed to switch from a blocking state to a conducting
state for either polarity of applied voltage with positive or
negative gate triggering.

The T2302 series has higher dv/dt capability and higher gate
trigger current requirements than the T2300 series. The gate
sensitivity of these triacs permits the use of economical
transistorized and IC control circuits and enhances their use
in low-power phase control and load-switching applications.

MAXIMUM RATINGS, Absolute-Maximum Values:

The T2300 series has rms on-state current ratings of 2.5
amperes at a case temperature of +60°C while the T2302
series has the same ratings at a case temperature of +70°C.

The repetitive peak off-state voltage rating for T2300A and
T2302A is 100 volts; for T2300B and T2302B, 200 volts;
and for T2300D and T2302D, 400 volts.

The T2310 and T2312 series are the same as the T2300 and
T2302 series, respectively, but have factory-attached heat-
radiators and are intended for printed-circuit-board appli-
cations.

For Operation with 50/60-Hz, Sinuosidal Supply Voltage and Resistive or Inductive Load

REPETITIVE PEAK OFF-STATE VOLTAGE® (Gate Open):
TJ = —40°C to +900C: T2300A, T2310A
T23008B, T2310B

~ T2300D, T2310D

Ty =—400C to +1000C: T2302A, T2312A
T2302B, T2312B

T2302D, T2312D

RMS ON-STATE CURRENT (Conduction Angle = 3600):
Tc =600C: T2300 series
Tg =700C: T2302 series
TA = 250C: T2300 series
T2302 series

For otherconditions. . .....covvviiinennninnnnnnnnnnn

For heat-radiator types
PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT:
For one full cycle of applied principal voltage, TC as above
60 Hz sinusoidal
50 Hz sinusoidal

For more than one full cycle of applied voltage ...........

RATE OF CHANGE OF ON-STATE CURRENT:
VDM = VDROM, IGT =50 mA, tr =
FUSING CURRENT (for Triac Protection):

TJ=—651t01000C,t=1.25t010mMs .......0vvurunnnnn

0.1 us (See Fig. 19) ....

VDROM
100 \
200
400
100
200
400

IT (RMS)

25
0.35
0.40
See Figs. 2, 3,4

\
\Y
\Y
\Y
\%
2.5 A
A
A
A
5
See Figs. 6 & 7

&
&
ITsm

25 A
21 A
See Fig. 8

..................... di/dt 100 Alus

12t 3 A2s

44

974



File No. 470 T2300, T2302, T2310, and T2312 Series

MAXIMUM RATINGS (Cont'd.).

PEAK GATE-TRIGGER CURRENT*: IGTM
For 1 us max 0.5 A
GATE POWER DISSIPATION*:
Peak (For 1 us max.) 10 w
Average: Tc =600C PG (AV) 0.15 w
Ta = 250C 0.05 w
TEMPERATURE RANGE1:
E ) T Y —40 to +150 oC
Operating (case): T2300 Series —40to+90 o©oC
T2302 Series . —40 to +100 oC
T2310, T2312 Series (From —400C) Upper llmlts See Figs. 68& 7
LEAD TEMPERATURE:
During soldering, terminal temperature at a distance > 1/6 in.
(1.568 mm) from thecase for 10s ........ooiuriiiiiiiiiiiiieneninnnnnnnn, 225 oC
& For either polarity of main terminal 2 voltage + For either polarity of gate voltage (VG) f For information on the reference point of
VmT2) with reference to main terminal 1. with reference to main terminal 1. see Dil i
' QOutlines.
+1 QUADRANT
No. |
MAIN TERMINAL 2
~ON POSITIVE
STATE
OFF STATE T
H
~VoRom / -
-V 1 +V
-1- / +VDROM
1,7 | OFF sTATE
QUADRANT H
No. lli
MAIN TERMINAL 2 oy

NEGATIVE  gTATE | _o 92LS —2214R3
Fig. 1 — Principal voltage h istics.
CURRENT WAVEFORM = SINUSOIDAL o~ [~eg CURRENT WAVEFORM : SINUSOIDAL ® 144
LOAD = RESISTIVE OR INDUCTIVE LOAD: RESISTIVE OR INDUCTIVE
RAYING APPLIES FOR ALL CONDUCTION RATINGS APPLY FOR ALL CONDUCTION ANGLES
ANGLES. { T FOR DEVICE SOLDERED
TEMPERATURE IS MEASURED ON BASE AT 100 INEENN] ON I/I6-THICK COPPER
POINT MIOWAY BETWEEN LEADS. o lao'\\ 360°) « 12302 HEAT SINK, Tem.
E 2 ATURE
w 100 H A @ Series HEAT SINK 1/4" rnou
IS TTTTT 3 CASE CAP.
3 5;’ _Zﬁ T2302 CONDUCTION ANGLE 89 o CosThet®
W T s, =9 +op w T
30 so[HTreR seres 4 o0 S
3 I ! ! 5;;;—, 14
S T 1 &
a =}
25 sofH H Bl FOR DEVICE SOLDERED
<3 N Iz ON 1/16™-THICK COPPER
su S HEAT SINK, TEMPER—
2 2 2 N ATURE ON
Fw 2 HEAT SINK 1/4" FROM
o+ E CASE CAP,
= LEAD LENGTH ="
[ 15 2 25 35 4 15 2 25
RMS ON-STATE CURRENT [IT(rms)]-A RMS ON-STATE CURRENT [T 1(sms)] —a
92LS-1388R4 921L5-1390R4
Fig. 2 — Conduction rating chart (case temperature) for T2300 and Fig. 3— Conducti h. istics as a fi jon of i thod
T2302 series. for T2300 and T2302 series.
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T2300, T2302, T2310, and T2312 Series

File No. 470

ELECTRICAL CHARACTERISTICS

At Maximum Ratings and at Indi d Case Temp

e (Tc) Unless Otherwise Specified

CHARACTERISTIC

LIMITS

SYMBOL

T2300 Series T2302 Series
T2310 Series T2312 Series

MINJ TYP.IMAX |MIN.|TYPJMAX

UNITS

Peak Off-State Current: &
Gate Open and VDROM = Max. rated value
TAtTj=+1000C ... ...
AtTj=+900C ................

IDROM

- 0.2]0.75
-102 [075( — - -

mA

Maximum On-State Voltage:é
For iT = 10 A (peak) and Tc=250C .. ..

VTm

DC Holding Current:®

AtTg=250C ................
For other case temperatures ........

Gate Open, Initial principal current = 150 mA (DC), Vp =12

IHO

- 2 5 | — 6.54 15
See Fig. 14 See Fig. 156

mA

Critical Rate of Rise of Commutation Voltage:®
For Vp = VDROM. IT(RMS) = 2.5 A, commutating
di/dt =0.95 Alus, gate unenergized, (See Fig. 20),

dv/dt

V/ us
V/ us

Critical Rate-of-Rise of Off-State Voltage: ®

and gate open

For Vp = VDROM. exponential voltage rise,

AtTC=+1000C. .. .............
AtTC=+900C ................

dv/dt

V/us

DC Gate-Trigger Current:61 _Mode | Vit

|_ve

For Vp =12V (DC), 1+ [positive
RL =30, and 111~ |negative
Tc=250C 1~ |positive
111+ | negative

For other case temperatures . .......

positive
negative
negative
positive

IGT

- }1351}10

10

NN = =
wWwww
1
~

See Fig. 12 See Fig. 13

mA

DC Gate-Trigger Voltage: $1
For Vp =12V (DC) and R =30 Q

Forvp = VpRrOMmand R =126 Q

AtTec=250C ................
For other case temperatures . .......

AtTC=1000C ................
AtTC=4900C ................

VGT

- 1 22| - 1 22
See Fig. 11 See Fig. 11

- = 1= lois]- |-
015 — | - |- |- |-

Thermal Resistance, Junction-to-Case:

Steady-State .. ..................

Roac

8.5 (max.) 8.5 (max.)
(T2300 series) (T2302 series)

ocw

& For either polarity of main terminal 2 voltage
(VMT2) with reference to main terminal 1.

+ For either polarity of gate voltage (Vg)
with reference to main terminal 1.




File No. 470 T2300, T2302, T2310, and T2312 Series

CURRENT WAVEFORM = SINUSOIDAL CURRENT WAVEFORM = SINUSOIDAL
LOAD = RESISTIVE OR INDUCTIVE LOAD = RESISTIVE_OR INDUCTIVE
RATINGS APPLY FOR ALL CONDUCTION ANGLES. RATINGS APPLY FOR ALL CONDUCTION ANGLES.
N S
o = oo
e, uy 8t
@ 2 DERED
‘:‘,I. E4) X EADS
Y80 HA g: 80 INTED-
[ ~
«, S
§'§ gg A
= ( 3
;'é 60 a’é 60
32 ® gt ®
i '
3 40 g 40 FREE-AIR
C) oPERATION
{(NO HEAT SINK) H (NO HEAT SINK)
2 AD LENGTH= 1" -0 4 LEAD LENGTHSI™
) 02 04 06 08 X 0.2 04 06 08 1o
RMS ON-STATE CURRENT [Ty (rms)] - A RMS ON-STATE CURRENT [Ty (rms)] - A
92L5-1986R2 92L5-1987R2Z
Fig. 4 — Conduction rating chart (ambient temperature) for T2300 Fig. 5— Conduction rating chart (ambient temperature) for 72302
series. series.
FORCED-AIR COOLED, 400 TO 1000 F T/MIN, HEAT RADIATOR AT TACHED. @ FORCED-AIR COOLED, 400 TO 1000 FT/MIN, HEAT RADIATOR AT TACHED.
THYRISTOR WITH HEAT RADIATOR ® THYRISTOR WITH HEAT RADIATOR
TOOFHE
100] H
T
. HH
z E T
:% ° 80| é a0l
zl S
it H H 31 HR)
it e EC :
g2 as: £
EF: 2 35
40| 32 S
§§ g,
2w =5
xr Sa
3 25 2%
20 X 25
g+ 20
0 05 X .5 2. 5 30 35
. _ 0 0 15 5 .5
RMS ON-STATE CURRENT [IT(,,,,s] A 02cs-17545
RMS ON-STATE CURRENT [I1(;ms)] ~A 52¢5-17546
Fig. 6 — Conduction rating chart (ambient temperature) for T2310 Fig. 7 — Conduction rating chart (ambient temperature} for T2312
series. series.
SUPPLY FREQUENCY=50/60 Hz
LOAD: RESISTIVE
w RMS ON~! STATECURRENT [T7RMs)] =254 CgRRENT WAVEFORM =
g <70° LOAD = RESISTIVE OR INDUCTIVE
g CASE TEMPERATURE (Tc) o CONDUCTION  ANGLE v Do~
z t f f I 1 ™
2« GATE CONTROL MAY BE LOST DURING AND ] a
wl IMMEDIATELY FOLLOWING SURGE CURRENT ~ __| |
£3 \ INTERVAL. . 1
B 20 OVERLOAD MAY NOT BE REPEATED UNTIL [
at N JUNCTION TEMPERATURE HAS RETURNED TO ¥s 5
g N STEADY - STATE RATED VALUE. T sl Fte
zW 5 N, ) z  JHE
<] S
z5 N | we
wo | I ga 2
£4 ca T
g 0 60 Hz G2
] z o
E 50 Hz N '
a s
B ; 3 2z
ol S SSEnzasassanse snasanerranan: Hor t T
) s 102 103 o 05 [ L5 2 2.5 3 35
SURGE CURRENT DURATION—FULL CYCLES 92C5-1573IRI FULL-CYCLE RMS CONDUCTION CURRENT (I1)—A 92L5392R2
Fig. 8 — :Ielatl;/ ;:gge on-state current vs. surge-current duration for Fig. 9 — Power dissipation curves for all types.
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T2300, T2302, T2310, and T2312 Series

CH‘}[I;A}%LEEI;I %'2 cMsoAPPLv FOR ALL
R I DES
CASE TEMPERATURE (Tc)=25° C PRINCIPAL VOLTAGE =12V (DC)
- AD = 30 OHMS , RESISTIVE
T T %3
-+ e e
i : 3
: |
o 20fEET 5
g 5 F
S b w
el s : 5 03 : :
BN T o
3 > s s
z= 3 T T
g = 10 8 2 : :
zw <] :
EE @ 1
23 = + T T
z3 : M : : YPICA
5 o
b4 oas
© H
0 EE
0 CX 1. 25 .5 -40 -30 -20 -Io [ 10 20 30
m%ﬁ:ﬂgﬁf—l’slmlm 92L5-1982R: CASE TEMPERATURE (Tg) - °C 92LS~1979RI
Fig. 10 — On-state ch. for either di of principal Fig. 11 — DC Gate-trigger voltage characteristics for all types.

current for all types.

CHARACTERISTICS APPLY FOR INDICATED TRIGGERING

PkINCIPAL VOLTAGE =12V (DC)
OAD = OHMS RESISTIVE

T

+
+
t

H

20! Tt

GATE-TRIGGER CURRENT (Igy) - mA(DC)

o= S :
SE mgs o
= ey
. iy LFFO,, LA Mopes
OR T+

o

CHARACTERISTICS APPLY FOR T
INDICATED TRIGGERING MODES.

PRINCIPAL VOLTAGE =12 V(DC)

LOAD = 30 OHMS, RESISTIVE
jS2353: T
+

T +

»
o

n
=3

5]

GATE-TRIGGER CURRENT (Igp)— mA(DC)
o
o

S
= I ¥ MODE,

S
EILAND T yopeit

0

20 30
CASE TEMPERATURE (Tc)—°C  92L5~1978R!
Fig. 12 — DC gate-trigger current characteristics for T2300 and
T2310 series.

-40 -30 -20 -io o 10 20 30

CASE TEMPERATURE (T.)—°C 92LS-1974RI

Fig. 13 — DC gate-trigger current charactensttcs for T2302 and
T2312 series.

INITIAL PRINCIPAL CURRENT=150mA 23S pasat
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File No. 470 T2300, T2302, T2310, and T2312 Series
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Fig. 16 — Gate characteristics for T2300 and T2310 series. 92LM-1983R
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Fig. 17 — Gate characteristics for T2302 and T2312 series.
TERMINAL CONNECTIONS
For T2300 and T2302 series For T2310 and T2312 series
Lead No. 1 — Main terminal 1 Lead No. 1 — Main terminal 1
Lead No. 2 — Gate Lead No. 2 — Gate
Case, Lead No. 3 — Main terminal 2 Heat Rad., Lead No. 3 — Main terminal 2
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T2300, T2302, T2310, and T2312 Series File No. 470

RFI FILTER
Rz r

AC INPUT
GE

voc.f
_______ SNUBBER NETWORK
<@ FOR INDUCTIVE LOADS
CONNECT POINTS C' AND
Rs S ' TO TERMINALS C AND
D, RESPECTIVELY

Ry

RCA
D3202U

FOR PHOTOCELL CONTROL
CONNECT POINTS A’AND B’
TO TERMINALS A AND B, Cs
RESPECTIVELY I

o,

PHOTOCELL
92LS-2406R5

NOTE: For incandescent lamp loads which produce burnout
current surges with 12t values greater than 2.5 am-
pere2 seconds, connect a 10-ohm resistor of appro-
priate wattage rating in series with the load. The
appropriate wattage rating can be determined as follows:

Power Rating of
10-0hm Resistor =10 x (rms load current)2

AC RFIFILTER | SNUBBER RCA
INPUT | Cq | C2 | Ry | R2 Rz [ LF*] cp*|__NETWORK TYPES
VOLTAGE (typ.) | (typ.)| Cs Rs
120V 0.14F | 0.14F | 100K2 | 2.2KS2 | 15KS2 [ 100uH | 0.1uF [ 0.0681F ] 2.2KQ | T23008,723108
60Hz 200V {100V fw  fww | uw 200V {200v | %w | T23028,723128
240V 0.1uF | 0.14F | 250KQ2 [ 3.3KS2 | 15K [ 200uH | 0.1uF [0.075¢F | 2.5KS | T2300D,72302D
60Hz 400v [100v (W fuw %W 400V |400v__ %W | T23100,72312D

v
Typical values for lamp dimming circuits

Fig. 18 — Typical phase-control circuit for Iamp dimming, heat and uni I motor speed controls.

SUPPLY
VOLTAGE

PRINCIPAL
CURRENT

I commuTaTing
|~ dizds

[
I
|
|
{
|
|
I}
|
|
|

COMMUTATING |
dv/dt |
1
1
PRINCIPAL |
92C5-17063 VOLTAGE | cOMMUTATING
| dv/dt
| 92L5-2409R3
Fig. 19— Rate of change of on-state current Fig. 20— Relationship between supply voltage
with time (defining di/dt). and principle current {inductive load) .

showing reference points for definition
of commutating voltage (dv/dt).
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File No. 431

[TQ[EEU Thyristors

Solid State
Solid St T2301 T2311
Series
< apgm
2.5-Ampere Sensitive - Gate
aps -
Silicon Triacs
" For Low-Power Phase-Control and Load-Switching Applications
Coe | Features: B Small size — suitable for
® Very high gate sensitivity — 4 mA remote switching applications
e B Heat-radiator package for printed circuit board applications @ Shorted emitter design
Voltage 100V 200V 400 v
Package Types Types Types
TR 1 [Modified T2301A | T2301B | T2301D
TO-5 (40766) (40691) (40692)
T2311 Series T2301 Series Mod. TO-5 with |T2311A | T2311B | T2311D
Heat Radiator  |(40767) | (40761) | (40762)

Numbers in parentheses are former RCA type numbers.

RCA T2301- and T2311-series triacs are gate-controlled The T2311-series triacs are the same as the T2301-series
full-wave ac switches. These devices are designed to switch triacs, but have factory-attached heat-radiators and are
from an off-state to an on-state for either polarity of applied intended for printed-circuit board applications.

voltage with positive or negative gate triggering voltages.
With the exception of the characteristics listed below, data
shown for the T2300 series in bulletin File No. 470 are
applicable to the T2301 series.

The high gate sensitivity of these triacs permits the use of
economical transistorized or integrated control circuits and
enhances their use in low-power phase control and load-

switching applications. Data shown for the T2310 series in bulletin File No. 470 are

. The T2301-series triacs are supplied in a compact package applicable to the T2311 series.

(Sir.n"ar to JEDEC TO'S), ?nd have an RMS on-state current For data on additional RCA sensitive-gate triacs,
rating of 2.5 A and repetitive peak off-state voltage ratings of refer to bulletin File No, 470
100, 200, and 400 volts. . -

ELECTRICAL CHARACTERISTICS:

Characteristic Limits _ Units
DC Gate-Trigger Current, IgT Mode| YuT2 | Vg Min. | Typ. | Max.
For vp = 12V (DC), 1* | positive| positive |~ |1 4
R =300, and - | negative| negative| ~ 12 j mA
Tp=250C N positive [ negative| -
c=% I* | negative| positive | — 2 4
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File No. 441

NG/

Solid State
Division

Thyristors

T2304 T2305
Series

man
-TERMINAL 1
MAIN

TERMINAL 2

Features:

= High gate sensitivity, IgT = 10/40 mA max.
= di/dt capability = 100 A/us

400-Hz,0.5-A
Sensitive-Gate Silicon Triacs

For Control-Systems Application in Airborne and
“are Ground-Support Type Equipment

® Commutating dv/dt capability
characterized at 400 Hz
= Shorted-Emitter Design

) , Voltage 200V 400 v

Package Types Types
Modifiod JEDEC TO5 Modified TO-5 | T23048 (40769) T2304D (40770)
" wazsove Modified TO-5 | T23058B (40771) T2305D (40772)

Numbers in parentheses are former RCA type numbers.

RCA T2304- and T2305-series triacs are gate-controlled
full-wave silicon ac switches. They are designed to switch
from an off-state to an on-state for either polarity of applied
voltage with positive or negative gate triggering voltages. -

These triacs are intended for operation up to 400 Hz with
resistive or inductive loads and nominal line voltages of 115

MAXIMUM RATINGS, Absolute-Maximum Values:

and 208 V RMS sine wave and repetitive peak off-stage
voltages of 200 V and 400 V.

The high gate sensitivity of these triacs permits the use of
economical transistorized or integrated control circuits and
enhances their use in low-power phase control and load-
switching applications. ’

For Operation with Sinusoidal Supply Voltage at Frequencies up to 400 Hz and with Resistive or Inductive Load.

REPETITIVE PEAK OFF-STATE VOLTAGE:*

Gate open, Ty=-50t01000C ..........oiuiieiiinnnnnnnnnnn

RMS ON-STATE CURRENT (Conduction angle = 360°):

Case temperature (TC) =900C ......... ... c.iiiiiiinins

Ambient temperature (T 5) = 250C, without heat sink

Forotherconditions ..............ciiiiiiiiieine...

PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT:
For one cycle of applied principal voltage, T¢ = 90°C
400 Hz (sinusoidal)
60 Hz (sinusoidal)
50 Hz (sinusoidal)
For more than one cycle of applied principal voltage

RATE-OF-CHANGE OF ON-STATE CURRENT:
VDM = VDROM: IGT = 60 mA, tr = 0.1 us (See Fig. 14)

FUSING CURREN;F (for triac protection):

Ty=-50t0100 C,t=1.25to 10 ms

GATE POWER DISSIPATION:
PEAK (For 1 ps max., (See Fig. 10)
AVERAGE (At Tc=60°C) ..............

(At Tp = 250C, without heat sink)

TEMPERATURE RANGE:*

Storage
Operating (Case)
LEADTEMPERATURE (During soldering):

8
At distances > 1/16 in. (1.58 mm) from the case for 10 s max. .....

....................... 100

....................... 12t 2

B R ot ey ) SR U P PP PSR OO PP PP PR 1

PG(AV) 0.05

........................ L 225

T2304B T2304D
T2305B T2305D

........................ VDROM ' 200 400

IT(RMS)

0.4

v
0.5 A
A
See Figs. 3& 4

frsm
50
25

B>

21
See Fig. 5
di/dt

z
x
3

>
N
v

IcGT™M

PgM 10
PG(AV) 0.15

£€€ >

-50 to 150
-50 to 100

8 &8

* For either polarity of main terminal 2 voltage (VMT2) With reference to main terminal 1.
= For either polarity of gate voltage (V) with reference to main terminal 1.

4 For t

p point, see Dimensional Outline.

52

974



File No. 441 : T2304 T2305 Series

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

- LIMITS
CHARACTERISTIC SYMBOL T2304 Series T2305 Series UNITS
Min. | Typ. | Max. | Min, Typ. | Max.
Peak Off-State Current:& IDROM
Gate open, Tj = 100°C, Vpgom = Max. rated value - 02 |[075 - 0.2 0.75 mA
Maximum On-State Voltage: & VTM
ForiT=10A (peak), Tc=260C........ouvnvnennnnnns . 1.7 2.2 . 1.7 2.2 v
DC Holding Current: &
Gate open, Initial principal current = 150 mA (DC),vp =12V,
TC=250C ittt lHo - 7 15 - 15 30 mA
For other case temperatures « ««-«ceeeeeceervecnes ~—————Sge Figs. 8 & 9 >
Critical Rate-of-Rise of Commutation Voltage: &
For vp = VpROM, |{T(RMS) = 0.5 A, commutating
di/dt = 1.8 A/ms, gate unenergized, T¢ = 90°C dv/dt 1 4 - 1 4 - Vips
(See Fig. 15)
Critical Rate-of-Rise of Off-Stage Voltage: &
Forvp = VpROM. exponentail voltage rise, gate open, dv/dt
Te=1009C ... ... 10 100 - 10 100 - Vips
DC Gate-Trigger Current:& Mode | VmT2 Vg
Forvp =12V (DC), 1* positive  |positive - 35 10 - 5 25
R =300 m- negative |negative IGT - 35 10 - 5 25 mA
T =25°C Ir positive  |negative - 7 10 - 10 40 .
mt negative |positive - 7 10 - 10 40
For other case temperatures  ..................... ~———— See Figs. 11 & 12—
DC Gate-Trigger Voltage: &1
Forvp =12V (DC), Ry =308, Tc = 25°C - - 1 22 - 1 2.2
For other case temperatures ..................... VaT - See Fig. 13 ————> v
Forvp = VpRom. R = 12582, T¢ = 100°C 0.15 - 0.15
Gate-Controlied Turn-On Time:
(Delay Time + Rise Time) t
Forvp = Vprom. !GT = 60mA, t, = 0.1 us, a
iT = 10 A (peak), Tg = 25°C (See Fig. 16) - 1.8 - 25 1.8 2.5 us
™ TP n jon-to-Casa:
................ 0).c - - 85 - - 8.5 ocw

& For either polarity of main terminal 2 voltage (VMmT2) with reference to main terminal 1.

T For either polarity of gate voltage (V) with reference to main terminal 1.

The following data are applicable to all triacs except as noted.

+I QUADRANT
No.!

0.
MAIN TERMINAL 2

o :osn‘ VE
OFF STATE
~VoROM / -t n
-v —— F t +v
-1 +VproM
OFF STATE
QUADRANT
No. Il

MAIN TERMINAL 2

NEGATIVE STATE | _ 1 92LS —2214R3

Fig. 1 — Principal voltage-current characteristic.
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T2304 T2305 Series File No. 441

ICURRENT WAVEFORM : SINUSOIDAL T WAVEFORM: SINUSOIDAL 6~
LOAD : RESISTIVE OR INDUCTIVE [LOAD : RESISTIVE OR INDUCTI
CONDUCTION ANGLE : 360° 10N_ANGLE : 360°
: CASE (T )
£t AS SHOWN ON DIMENSIONAL OUTLINE
H t 0 180° 60"
T £ \
z 08 -
1.
z CONDUCTION ANGLE
Q 8 +8p
% o6 4, 100
39 Etd
0 oE-niy \
o : . o~
o T. [T}
« 04 1 s 2L os
w I3 £
= 1 S
g : 7 22
o2 as2st 3; s0
< } 1 T I
i e : B
z SR : ¥
0.1 0.2 0.3 0.4 0.5 0. 0. 0. 0.4 0.
FULL CYCLE RMS ON-STATE CURRENT [Ir(ams)] -A FULL CYCLE RMS ON-STATE CURRENT [Ir(rus)] —A
92C3-17092 92CS-17093
Fig. 2 — - Power dissipation vs. on-state current. Fig. 3 — Maxi case vs. tate current.

@ TRIAC WITH HEAT RADIATOR

(® TRIAC WITHOUT HEAT RADIATOR,
PRINTED-CIRCUIT BOARD MOUNTED

© TRIAC WITHOUT HEAT RADIATOR

CURRENT WAVEFORM : SINUSOIDAL
LOAD: RESISTIVE OR INDUCTIVE
CGONDUCTIO : 360

SUPPLY FREQUENCY-60/400 Hz

LOAD: RESISTIVE

RMS ON-STATE CURRENT| I(rus)]=0.5A
CASE TEMPERATURE (T¢)=90°C

'[[I L L1l

8

w
=
5
z
N ANGLE : 2 £ CONTROL MAY BE LOST DURING AND
% e mmsnmsu O LLOWING-SURGE CURRENT
=1
- £ L
z EF40 ovzm.ow MAY NOT BE REPEATED UNTIL
gu 283 [T JUNCTION TEMPERATURE HAS RETURNED TO
2% ol a2 STEADY~STATE RATED VALUE.
e o5 25
=3 ] N
g €0 43 20 & ™ <
I3 %
] £ \§\ QI
§ O % 0 1 60 4,
40 w T~y
- I . —
. i 50 1, 1 =
_20 1c 8 2 3
! ° 2 o4 - ° ‘ SURGE cunne:n DURATION -FULL (I:?ICLES °
FULL CYCLE RMS ON-STATE CURRENT [ It(aus)] -A 02C5-17094 92c5-17085RI
Fig. 4~ Maxi i
current for the package/mounting options Df these triacs. Fig. 5 — Peak surge on-stage current vs. surge-current duration.
o7 o T TIF T
CASE TEMPERATURE (To)=25°C _w 1 w H CASE TEMPERATURE (Tc)= 25°C
T ‘l‘ T T
06 5 |
e o =
T 5/ V#¢ E» y
lGos
s 3, 5 zY inea
ZE . i
=3 1 EH u
gl&l Q4 ) O w0
HA o= #:_
35 ﬁ 8 y mut
wdo3 Cw JfP¥
gE z=> SHS
2 £ b i
58 4 A
1202 38 s #S,
E W — y A
z .
I T
] B z
11 5
9 Tt — 1
06 07 08 09 L1213 L4 |
ON-STATE VOLTAGE (vy)-V INSTANTANEOUS ON- STATE_VOLTAGE (vy) —V
(POSITIVE OR NEGATIVE) - (POSITIVE OR NEGATIVE)
92CS-17096 92CS~17097
Fig. 6 — On-state current vs. on-state voltage (steady-state condition). Fig. 7 — On-state current vs. on-state voltage {surge condition).
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File No. 441 T2304 T2305 Series

INITIAL ON-STATE =I150mA

o
O

INITIAL ON-STATE CURRENT =150mA

'

>
o
o

»
o

n
o

n
o

o
o
DC HOLDING CURRENT (Iq) — mA
( POSITIVE OR NEGATIVE)
o
o

(POSITIVE OR NEGATIVE)

<]

3

DC HOLDING CURRENT (Iyp) —mA

=2

0-40-30-20 10 0 10 20 30 5,05 7008 -50 -40-30-20-10 0 10 20 30
CASE TEMPERATURE (T¢) — °C CASE TEMPERATURE (Tg) — *C

92CS-17099

Fig. 8 — DC holding current vs. case temperature for T2304 series. 5
Fig. 9 — OC holding current vs. case temperature for T2305 series.
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ENCLOSED AREA INDICATES LSE DURATION LIMITY
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T
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Fig. 10 — Gate trigger ch istics and limitii ditions for deter-

mination of permissible gate trigger pulses.

92CS-17100
Fig. 11 — DC gate-trigger current vs. case temperature for T2304 series.
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TRIGGERING MODES: ALL B
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Fig. 12 — DC gate-trigger current vs. case temperature for T2305 series. Fig. 13 — DC gate-trigger voltage vs. case temperature.
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T2304 T2305 Series

File No. 441
|
\ |
|
400 Hz |
SUPPLY | /
Yo VOLTAGE | /
/
— —— =
14
’
ot TTmee——— _ __

92CS-17063

Fig. 14 — Rate-of-change of on-state current with time (defining di/dt).

[*ERPEXN

~—90% POINT

92CS-13366R2

Fig. 16 — Relationship between off-state voltage, on-state current,
and gate-trigger voltage showing reference points for
definition of turn-on time (tge).
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- Power Rating of
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' |
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| |

92C5-17064

Fig. 15 — Relationship between supply voltage and principal current
(inductive load) 7 points for definition of
commutating voltage (dv/dt).

100 K
2w

RCA
D3202V

ISNUBBER NETWORK

500 0 T0 BE USED

1/2W 'FOR INDUCTIVE
lLOADS OR WHEN
| COMMUTATING
VOLTAGE (dv/dt)
| CHARACTERISTIC
11S EXCEEDED
|

0.l uF

200 v :

[

RCA
TRIAC

o

o

N

1
®

%
il

¥

92Cs~17091

NOTE: For incandescent lamp loads which produce burnout cur-
rent surges with 1<t values greater than 2.5 ampere? seconds, con-
nect a 10 - ohm resistor of appropriate power rating in series with the
load. This rating can be determined as follows:

= 2
10-0hm Resistor 10_(rms load current)

Fig. 17 — Typical phase-control circuit for operation at 400 Hz.

TERMINAL CONNECTIONS

Lead No. 1 - Main terminal 1
Lead No. 2 - Gate
Case, Lead No. 3 - Main terminal 2



File No. 406

IR/

Solid State
Division

Thyristors

T2306 T2716 T4117 T6416

T2316 T4106 T4706 T6417
T2706 T4107 T6406
T2806 T4116 T6407

Series

These triacs are gate-controlled full-wave ac switches. They
are intended for ac load-control applications such as heating
controls (proportional or on-off); lamp switching, motor
switching, and a wide variety of power-control applications.

The RCA CA3058, CA3059, and CA3079 are monolithic
silicon IC zero-voltage switches designed for direct operation
from the ac line. They can drive the triac gate directly and
provide the gating signal at zero-voltage crossings for
minimum radio-frequency interference.

These triacs have gate characteristics which assure that the
zero-voltage switch can supply sufficient drive current to
trigger them over the operating-temperature range from
-40°C to +85°C. Ratings within this group of triacs range
from 2.5 to 40 amperes rms on-state current, with repetitive
off-state voltages available from 100 to 600 volts; and they
employ a wide variety of packages.

RATINGS AND CHARACTERISTICS

2.5-40-A, 100-600-V SILICON
TRIACS DESIGNED FOR USE
WITH IC ZERO-VOLTAGE
SWITCHES AS

TRIGGERING CIRCUITS

For Power-Control and Switching Applications
at Frequencies of 50 to 60 Hz

For
Rap. Peak | RMS OnState | Typ. DC | Max. DC Gato Trigger Curront Additional
Type | Former | OffState Current Holding and Voltage at 250C2 Data,
No. RCA | Voltage IT(RMS) Current at " u Package Refer to
Type | VDrom | atCase Temp. | 259C,IHg | T |VeT | 16T | VoT Bulletin
No. (v) (A) (oc) (mA) (mA)} | (V) | (mA) ]| (V) File No.*
T2316A | 40693 100 25 70 6 45 | 1.5 45 | 1.5 |Mod. TO-50n 414
Heat Radiator
T2316B | 40694 200 2.5 70 6 45 15 45 | 15 "’ 414
T2316D | 40695 400 2.5 70 6 45 | 15 45 |15 " 414
T2306A | 40696 100 2.5 70 6 45 | 15 45 | 1.5 Mod. TO-5 414
T2306B | 40697 200 2.5 70 6 45 1.5 45 1.5 " 414
T2306D | 40698 400 25 70 6 45 1.5 45 1.5 Mod. TO-5 414
T6406B | 40699 200 40 70 25 45 1.5 45 1.5 Press-fit 593
T6406D | 40700 400 40 70 25 45 15 45 15 " 593
T6406M | 40701 600 40 70 25 45 1.5 45 1.5 " 593
T64168 | 40702 200 40 65 25 45 1.5 45 | 15 Stud 593
T6416D | 40703 400 40 65 25 45 15 45 15 Stud 593
T6416M | 40704 600 40 65 25 45 15 45 15 " 593
T64078 | 40705 200 30 65 25 45 1.5 45 1.5 Press-fit 459
T6407D | 40706 | 400 30 65 25 45 1.5 45 | 15 " 459
T64178 | 40707 200 30 60 25 45 1.5 45 15 Stud 459

11-73
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T2306 T2316 T2706 T2806 T2716 T4106 T4107 File No. 406
T4116 T4117 T4706 T6406 T6407 T6416 T6417 Series
RATINGS AND CHARACTERISTICS (Cont'd.)
For
Rep. Peak | RMS On-State | Typ. DC |Max. DC Gate Trigger Current Additional
Type | Former | Off-State Current Holding and Voltage at 25°CA Data,
No. RCA | Voltage IT(RMS) Current at "+ m+ Package Refer to
Type | VpROM | atCase Temp. | 25°C, Iyg| T |VGeT | 'GT | VaT Bulletin
No. (v) (A) (oc) (mA) (mA)| (V) | (mA) | (V) File No.*
T6417D | 40708 400 30 60 25 45 1.5 45 | 15 Stud 459
T6407M | 40709 600 30 65 25 45 1.5 45 1.5 Press-fit 459
T6417M | 40710 | 600 30 60 25 45 1.5 45 | 1.5 Stud 459
T4106B | 40711 200 15 80 20 45 15 45 | 15 Press-fit 458
T4106D | 40712 400 15 80 20 45 1.5 45 | 15 - 458
T41168B | 40713 200 15 80 20 45 1.5 45 15 Stud 458
T4116D | 40714 400 15 80 20 45 1.5 45 1.5 " 458
T4706B | 40715 200 15 70 15 45 1.5 45 15 TO-66 300
T4706D | 40716 400 15 70 15 45 15 45 1.5 " 300
T4107B | 40717 200 10 85 15 45 15 45 15 Press-fit 457
T4107D | 40718 400 10 85 15 45 1.5 45 1.5 Press-fit 457
T41178 | 40719 200 10 85 15 45 1.5 45 1.5 Stud 457
T4117D | 40720 400 10 85 15 45 1.5 45 1.5 " 457
T28068B | 40721 200 8 80 15 45 15 45 | 15 Plastic 364
T2806D | 40722 400 8 80 15 45 1.5 45 15 " 364
T2606DF | 40723 450 6 75 - 45 1.5 45 | 15 Mod. TO-5 375
T2616DF | 40724 450 6 75 - 45 15 45 | 1.5 [Mod. TO-5 on 375
Heat Radiator
T2606B | 40725 200 6 75 15 45 15 45 | 1.5 | Mod.TO-6 352
T2606D | 40726 400 6 75 15 45 1.5 45 15 " 352
T27068 | 40727 200 6 75 15 45 1.5 45 1.5 TO-66 351
T2706D | 40728 400 6 75 15 45 15 45 | 15 TO-66 351
T2716B | 40729 200 6 75 15 45 1.5 45 | 1.5 | TO-66 with 351
Heat Radiator
T2716D | 40730 400 6 75 15 45 1.5 45 | 1.5 "’ 351

A A triac driven directly from the output terminal of the CA3058, CA3059, and CA3079 should be characterized for operation in the It or 111F
triggering modes, i.e., with positive gate current {current flows into the gate for both polarities of the applied ac voltage).

»
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IR

Solid State
Division

Thyristors

T2500 Series

Features:

® 60-A. Peak Surge Full-Cycle Current Ratings
® Shorted-Emitter, Center-Gate Design
® Package Design Facilitates Mounting on a Printed-Circuit Board

6-A Silicon Triacs

Three-Lead Plastic Types for
Power-Control and Power-Switching Applications

= Low Switching Losses
u Low Thermal Resistance

Voltage
Package

JEDEC TO-220AB

400 V
Type

200V
Type

TO-220AB

T25008 (41014) T2500D (41015)

H-1535

Types T2500B and T2500D* are gate-controlled full-wave
silicon triacs utilizing a plastic case with three leads to
facilitate mounting on printed-cifcuit boards. They are
intended for the control of ac loads in such applications as
motor controls, heating controls, relay replacement, solenoid
drivers, static switching, and power-switching systems.

These devices are designed to switch from an off-state to an
on-state for either polarity of applied voltage with positive or

MAXIMUM RATINGS, Absolute-Maximum Values:

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

Numbers in parentheses are former RCA type numbers.

negative gate triggering voltages. They have an on-state cur-
rent rating of 6 amperes at a T¢ of 80°C and repetitive off-
state voltage ratings of 200 volts and 400 volts, respectively.

The unique plastic package design provides not only ease of
mounting but also low terminal impedance, which allows
operation at high case temperatures and permits reduced

heat-sink size.

*Formerly RCA Dev, Nos. TA8504 and TA8505.

REPETITIVE PEAK OFF-STATE VOLTAGE:* T25008. 725000
Gateopen, T =—6510 100 C ......uuunnttt it VDROM 200 400 v
RMS ON-STATE CURRENT (Conduction angle = 360°):
Case temperature IT(RMS)
TC=80"C ..ot 6 A
For other conditions See Fig. 3
PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT:
For one cycle of applied principal voltage, Tg = 80°C ITsm
60 Hz (sinusoidal) ) 60 A
50 Hz (sinusoidal) 50 A
For more than one cycle of applied principal voltage See Fig. 4
RATE OF CHANGE OF ON-STATE CURRENT:
VDM = VDROM, IGT = 200 A, tr = 0.1 15 {868 Fig. 16) « v vveennnnrueeesanenenns . di/dt 70 Alus
FUSING CURRENT (for Triac Protection):
TC=—6610100°C, t=1.2510 10MS. .o u v ennsennnnennnns e 12 18 A%
PEAK GATE-TRIGGER CURRENT:"
For 10 us max; see Fig. 1O ... ... .. ittt et e e e IGTM 4 A
GATE POWER DISSIPATION:
Peak (For 1 usmax., IgTM S4A;see Fig. 10) ..o PGM 16 e w
AVERAGE ..o\ttt et et e e e PG(AV) 0.2 w
TEMPERATURE RANGE:*
SHBFA0R . ..ottt Tgyg —— —6510150 —  °C
Operating (Case) ... .. ..oiiiiiiiit ittt T¢ —— —6510100 — °c
TERMINAL TEMPERATURE (During soldering):
For 10 smax. (terminalsandcase) ............... ...ttt Ty 225 e °c
® For either polarity of main terminal 2 voltage (Vp172) with reference to main terminal 1.
= For either polarity of gate voltage (V) with reference to main terminal 1.
4 For temperature measurement reference point, see Dimensional Outline.
59
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‘ELECTRICAL CHARACTERISTICS at Maximum Ratings unless otherwise specified, and at
indicated Case Temperature (T¢)
LIMITS
CHARACTERISTIC SYMBOL 125008 125000 UNITS
IMIN. |TYP.[MAX.[MIN. | TYP.[MAX.
Peak Off-State Current:*
Gate Open, VDROM = Max. rated value - llprom | - |01 2| - |01 2| mA
AtTy= 100C ... ;
Maximym On-State Voltage:* ) vIM ~ 117l 21 =117 2 v
Forip=30A(peak)and Tg= 25°C ...............
DC Holding Current:*
Gate Open
Initial principal current = 150mA (dc) 4o mA
ATe= 5% .civinniniinnnnn. [N -1 15130 -]1]3
For other case temperatures .....cvc.vvvviiiiinnen - See Fig. 8, —————pri
Critical Rate of Rise of Commutation Voltage:**-
For vp = VpROM. IT(RMS) = 6 A, Commutating ;
di/dt = 3.2 A/ms, and gate unenergized v/t Vs
AtTc=80°C..... e i 410t -4 10 -
Critical Rate of Rise of Off-State Voltage:*
Forvp = Vprow, exponential voltage rise, and gate open
ATe= 1000 ..o eeeeeenenieieeniaens dv/dt {100 {300 [ - |75 | 250] - | V/us
For other case temperatures . .......ooveeeeennn. " jt——— See Fig.9 ———-]
DC Gate-Trigger Current:* ¥
Forvp=12V (dc), R =120
Tg = 25°C, and specified triggering mode:
I Mode (VMT2 positive, VG positive) ... ............ -] 5| -] 10f2%
L0~ Mode (VT2 negative, VG negative). ............ o | - |15 5] -] 15 5| ™
I~ Mode (VMT? positive, VG negative) . ... ........... ~l2o1lse] -1 2| 60
I+ Mode (VMT?2 negative, VG positive) ............. - 13§60 | - 30} 60
For other case temperatures . . ..................... j<— See Figs. 12 and 13 ~——>}
DC Gate-Trigger Voltage:*
Forvp =12V (dc) and R| =122
ATe= 2500 i v - LB |25 ) - L] 28 M
For other case temperatures ............c.cvvnnn. 6T fe—See Fig. 14, ————
Forvp = Vproy and R =125 Q
ATo= 2000C ..oiniiiiiiniiiiiii 02| -] -02f -1 -
Gate-Controlled Turn-On Time (Delay Time + Rise Time):
Forvp = VpROM, IGT = 160 mA, rise )
time = 0.1 ps, and iT = 10 A (peak) gt LB 25 -] 1625 us
At Tg = 259C (See Fig.15.). .. ......oovennnnn.
Thermal Resistance:
Junctionto-Case .......oveiinun.n. PP UUTU RoJc - = l27| ~-| -|27] %™
Junction-to-Ambient . ...... ..ol Rgaa | - | - |60 -| -] 60| °CW]

*For either polarity of main terminal 2 voltage (V) with reference to main terminal 1.
tFor either polarity of gate voltage (V) with reference to main terminal 1.
$variants of these devices having dv/dt characteristics selected specifically for inductive loads are available on

special order; for additional information, contact your RCA Representative or your RCA Distributor.
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24[ CURRENT WAVEFORM:

Fig. 1—Principal voltage-current characteristic.

- ‘1 QUADRANT LOAD: RESISTIVE OR INDUCTIVE
NO.I CONDUCTION ANGLE :360°
MAIN TERMINAL 2 20|
OFF STATE POSITIVE z H
|
- asssdes:
~Vorom -t ¢ eHHH
v + 2 £ T +v 3
-1 *+VoRroM B 3
a asg! 8
QUADRANT OFF STATE a 12 3
MAIN TERMINAL 2 a
NEGATIVE «
smre ] 1 92LS~2214RS ¥ s
2
w
o
<
[
w
>
<

) CURRENT WAVEFORM: SINUSOIDAL.
| LOAD: RESISTIVE OR INDUCTIVE Challice t
© CONDUCTION ANGLE: 360° 2 4 6 8 0 12 14
- CASE TEMPERATURE: MEASURED AS - - —
|§ 'SHOWN ON DIMENSIONAL OUTLINE FULL-CYCLE RMS ON-STATE CURRENT [n nmsz' A
- :
92¢5-20960
H 360°
g no " T
z Fig. 2—Power dissipation vs. on-state current.
= .
w CONDUCTION ANGLE SUPPLY FREQUENCY : 50/60 Hz SINE WAVE
@ 100 <0, +0 LOAD: RESISTIVE
3 1 m CASE TEMPERATURE (Tc) = 80°C 6 a
—~ RMS ON-STATE CURRENT [I =
4 z foo [ rmlms\
g 90 == GATE CONTROL MAY BE LOST
] 2 DURING AND IMMEDIATELY
3 W X go FOLLOWING SURGE CURRENT
3 i INTERVAL.
Z 80 <z OVERLOAD MAY NOT BE RE-
2 z @ PEATED UNTIL JUNCTION
2 3 TEMPERATURE HAS RETURNED.
< 3 Z 3 TO STEADY-STATE
2 : o RATED VALUE.
o 2 a 6 8 10 12 B R
RMS ON-STATE CURRENT [11 (gys]l-A 3 @40 <<
5 38 —"50"1\\ N
92€5-20961 '~y
& \\\
2 =
Fig. 3—All ble case P vs. te current. ~ Il
| o)
@
1 ! | ¢ %o 100 1000
I' SURGE CURRENT DURATION-FULL CYCLES 92CS-20962
SUPPLY ig. 4—Peak surge on-state current vs. surge current duration.
VOLTAGE | I/ Fig. 4—Peak surge ol g
1 / fgrx tg+t,

=—90% POINT

PRINCIPAL
CURRENT

l
|
1
|-disar
|
|
|

|
|
|
S | l‘so% POINT
= ~di/dt | Itm : |
COMMUTATING | | te 1
dvdt T | 1 [
| e
1 1 | 9
| 1| !
PRINCIPAL I i T
VOLTAGE | COMMUTATING v
| av/ar | 6T
| i L 92Ls ~2410R2
| o—b-L———————— -
92L5-2409R4 i
Fig. 6—Oscilloscope display for of gate-controlled
Fig. 5—0scil pe display of ing dv/dt. turn-on time Itg,).
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INTIAL ON-
CASE TEMPERATURE (Tg)*25°C INTIAL ON-STATE CURRENT (I7)=I50mA
@
3« : L0
w I T E
ar ]
2S 40 2
gz w g 80
VW = -
Zax Er
ws ez
2 w oW
23 30 2z g0
Sw « &
2
8k ©°o 2
s
5 g
8{z20 £ge
o 7]
E gL
5 o
1723
g o a 20
- [s]
) 05 [ 2 25 3 -60 -40  -20 [ 20 40 60
POSITIVE OR NEGATIVE INSTANTANEOUS ON-STATE VOLTAGE tvy)—V CASE TEMPERATURE (T) — °C
92CS-1502IR1 c 9255-390GR1
Fig. 7—0n-state current vs. on-state voltage. Fig. 8—DC holding current for either direction of on-state
current vs. case temperature.
OFF-STATE VOLTAGE (Vp)=V|
u GATE OPEN D"¥bROM ENCLOSED AREA DEFINES PERMISSIBLE
g TRIGGERING POIN'
<] 1001717 T I 17T
S < T N
w > T T 11
g 1250 "7 °[UPPER LIMIT OF PERMISSIBLE
b W_ | AVERAGE (DC) GATE POWER
N < 55 2[ DISSIPATION AT RATED
& e ©>" | CONDITIONS (SEE FIGS, 12,
S 2 1000) S 10} 13, AND 14)
57 g f
! ys
W~ 2
25 750 '&§ a wot\“ smNCE >|o
w3 NRLYed 8e 2 S
S 4L zx
w500 838
E LE S o
§ = WY ANCE
3 250! ! ',7'1 4 e RES 5 TA
E T g GA: | |
o 2
= 0 ! ol
* zisz TEMPER:‘I‘DURE [\ )—'20 e 4 ¢ %00 ! o4 B “ 1.0 *
c POSITIVE OR NEGATIVE DC GATE-TRIGGER CURRENT (Igy)—A
9255~ 3907RI GT
9255-3785R2
Fig. 9—Critical rate of rise of off-state voltage vs. case tem- Fig. 10—Gate pulse characteristics for all triggering modes.
perature.
RFI FILTER
Rz ===
— ANV
o)
R AC INPUT
! VOLTAGE,
R3 A/
c@ FOR INDUCTIVE LOADS
RCA CONNECT POINTS C AND
D3202U Rs D’ TO TERMINALS C AND
1/2W > D, RESPECTIVELY
c col
Cs
8 I 120v 240V
—® o
C. 0.047 uF/7200 V| 0.047 uF/400V
aC RFIFILTER : s -
. RCA R 1.8 KQ 1.8 K
INPUT [ [ Ry Ry Ry et | Ce TYPES s
VOLTAGE hyp ) (typ.) .
92CS-20963R 1
120V 0.1 uF | 0.1 uF 100 K2 | 2.2 Ks2 | 15 K§2 100 uH 0.1 uF 125008
60 Hz | 200V 100 V W W %W 200V
240 V 0.1 uF | 0.1 uF | 250 KS2| 3.3 K2 | 15 K2 0.1 uF T2500D
S0z {400V | 100V | aw | ww | ww [290#H a0y
240V 0.1 uF | 0.1 uF | 200 K2} 3.3 K2 | 15 K82 0.1 uF 72500
corz |aoo'v | 100V | Trw | Tuw | ww |200#H |00V D

*Typical values for lamp-dimming circuits. g 17 _ Typical phase-control circuit for lamp dimming, heat
controls, and universal motor speed controls.
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PRINCIPAL DC VOLTAGE =12V PRINCIPAL DC VOLTAGE =12V
LOAD = §2 0, RESISTIVE LOAD = 12 0, RESISTIVE
T 100 < T pege: -
| £ # :
~ | T
o -~
5 6 200 :
pus = 3 i
& = :
e H w ped
€ 60 (50
=3 B3 g
o © i
I3 @ +
W w
g s g o P
2 Lreicy 3
w w [ y
£ 20 Typ, £ 50 I
° H © }
H F
o 2t g :
° o HY HHHH £ ) }
-60  -40  -20 [ 20 40 60 -60 -40 -20 0 20 40 60
CASE TEMPERATURE (Tg) —°C CASE TEMPERATURE (Tg)— °C
9255-3908RI 2RSS - 3909R!
Fig. 12—DC gate-trigger current (for I* and 111~ triggering Fig. 13—DC gate-trigger current (for I and 111" triggering
modes) vs. case temperature. modes) vs. temperature.
: 'ssaga:
PRINCIPAL DC VOLTAGE = 12V H 258 ¥
LOAD =120, RESISTIVE I w SSeogsesaase
3| MODES : ALL H i L
=L MAXIMg, 3 E
— 1] =
— - + . 8
H 3 1Y
- s 4 \
z T
> S |3 T
E z iy
e x 3= X
Ee LYPicar 2 CEH NN
-~ o T
z¥ w T T EANFHT
I = 2 S T
3% : =
R> 3
o 8 3t
5 w :
o g T
© e
0 e
78 -s0 25 ° 2 o 50 100 150 200 250 300 350
CASE TEMPERATURE (Tg) — °C DC GATE-TRIGGER CURRENT (Igrl—mA
925S-39I6RI 92CS$-17062
Fig. 14—DC gate-trigger voltage vs. case temperature. Fig. 15—Typical turn-on time vs. gate-trigger current.
Yo
TERMINAL CONNECTIONS
ot T Lead No. 1—Main Terminal 1

Lead No. 2—Main Terminal 2
Lead No. 3—Gate
Mounting Flange—Main Terminal 2

92C5-17063
Fig. 16—Rate-of-change of on-state current
with time (defining di/dt).
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RGN

Solid State
Division

Thyristors

T2700 T2710
Series

__Main Terminal 2
(Case)

T2700 Series
Main Terminal 1

JEDEC TO-66

Gate
H-1340

6-Ampere Silicon Triacs

For Power-Control and Power-Switching Applications
Features:
B Shorted-emitter construction

. .. contains an internally diffused

= Center gate construction . . . provides
rapid uniform gate-current spreading for

JEDEC TO-66
With Integral Heat Radiator

T2710 Series
H-1470A

b gate and Main Terminal 1 faster turn-on with substantially reduced

Voltage | 200V | 400V heating effects
Package Types Types
T27008 | T2700D
T0-66 (40429) | (40430)
TO-66 with T2710B | T2710D
Heat Radiator | (40502) | (40503)

RCA T2700- and T2710-series devices are gate-controlled
full-wave silicon triacs. They are intended for the control of
ac loads in applications such as heating controls, motor
controls, light dimmers, and power switching systems.

These triacs are designed to switch from an off-state to an
on-state condition for either polarity of applied voltage with
positive or negative triggering voltages to the gate.

T2700B and T2700D are hermetically sealed types having an
on-state current rating of 6 amperes at a case temperature of
+75°C and repetitive off-state voltage ratings of 200 volts
and 400 volts, respectively.

These devices are also available with integral heat radiators,
as T2710B and T2710D, respectively.

Maximum Ratings, Absolute-Maximum Values:
For Operation with Sinusoidal Supply Voltage at Fre-
quencies of 50/60 Hz, and with Resistive or Inductive Load

REPETITIVE PEAK OFF-STATE T2700B T2700D
VOLTAGES, Vppoy: T2710B T2710D

Gate Open,

For Ty ==65t0 +100°C .......... 200 400 V
RMS ON-STATE CURRENT, Iy(;p )

For case temperature (Tg) of +75 °C... 6 6 A

and a conduction angle of 360°. . ... . (40429) (40430)

For ambient temperatures (T 4) up to

+100 °C and a corduction angle of 360° Sce Fig. 16.
PEAK SURGE (NON-REPETITIVE)
ON-STATE CURRENT, Ipgy:

For one cycle of applied

principal voltage, T¢ = 75°C

60 Hz (sinusoidal) 100 100 A

50 Hz (sinusoidal) 85 8 A

For more than one full cycle of

applied voltage « . v v v v v v u s veees.. SeeFig. 4.

are former RCA type numbers.

‘1 QUADRANT
MAIN TERMINAL 2
OFF STATE POSITIVE
STATE
Tro
~VOROM ;
v + 2 £ + +v
- -1- +Vorom
QUADRANT Tho| | oFF sTATE
NO. HI
MAIN TERMINAL 2 ON
NEGATIVE STATE -1 92LS - 2214RS

Fig. 1 — Principal voltage-current characteristic.

RATE OF CHANGE OF ON-STATE CURRENT:

VDM = VDROM: IGT = 200 mA, tr= 0.1 ps di/dt 100 Alus
FUSING CURRENT (for triac protection, 12t:

Ty=—651t0100°C, t=1.25t0 10 ms ...... 50 50 A2
PEAK GATE-TRIGGER CURRENT B, Iy

For 1 4Bmax. «vuvuenennennnnns 4 4 A
GATE POWER DISSIPATION:B

. r 1 /Ls max. and

PEAK, Poy f;TMZ‘; Apeak). ... .. 6 16 W

AVERAGE, PG(ay): + v v ervennn. 0.2 02 W
TEMPERATURE RANGE®:

Storage + v ihiii i i ... =65t0+150 ©°C

Operating (Case) « v v oo vvun.. ve... =65t0+100 ©C

4For either polarity of maiix 1tenninal 2 voltage (Vyymo) with

reference to main terminal 1.

BFor either polarity of gate voltage (Vg ) with reference to
main terminal 1.

$For information on the reference point of temperature measure-
ment, see Dimensional Outline. .
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ELECTRICAL CHARACTERISTICS

At Maximum Ratings and at Indicated Case Temperature (TC) Unless Otherwise Specified
(For Definitions of Terms and Symbols, See Page 6)

T2700, T2710 Series

CHARACTERISTIC

SYMBOL

LIMITS

T27008

127108

T2700D

T27100

Min.

Typ,|

Max.

Min.

Typ.

Max. | Min.,

Typ.|

Max.

Min.

Typ.

Max.

UNITS

Peak Off-State Current:*

Gate Open
ATy =+100°C and Vpggy = Max. rated value

IDROM

0.1

0.1

12| -

0.2

0.2

1.2

mA

Maximum On-State Voltage:*
For i =30A (peak) and Tg=+259C .....ovivvnnnn.s

'l

2.25

18

2.25( -

18

225

2.25

DC Holding Current:*
Gate Open
Inmal pnncnpal current = 150mA (DC)
Tg=+25°C..... it Ceeeaan

IHo

30

15

30

30

mA

Critical Rate of Rise of Commutation Voltage:*¢
For Vp = Vprom: !t(ims) =6 A, commutating
di/dt = 3.2 A/ms, and gate unenergized
AtTg=+75C..... T

dv/dt

't(rms) and T specified by
curve Aof Fig. 16, . ....... seieeaaans T

|t(rms) and Ty, specified by
curve Bof Fig. 16 ...... Ceesteeieeaaeas eee

Vius

Critical Rate of Rise of Off-State Voltage:*
For Vp = Vprop, exponential voltage rise, and gate open
AtTg =+100°C

dv/dt

150

30

100

Vius

DC Gate-Trigger Current:*t
For Vp = 12 volts (DC), R = 12Q
Tg =+25°C, and specified triggering mode:
1+ Mode: positive V1o, positive VgT ... ovvvvninnnts
IlI- Mode: negative V1o, negative Vg7 ..o ovvnvnnts

15
15

25
25

15

% |-
% |-

15
15

I-Mode: positive Viyto, negative VT ...vvoeii...

11+ Mode: negative Vo, positive Vgt
For other case temperatures. .. .....ovveeerennennnn

- See

25
25

40

25
%

W |-
0 |-

2%

2%
2%

Fig. 12 & 13, ———————=

mA

1DC Gate-Trigger Voltage:*+

For Vp = 12 volts (DC) and Ry = 1202
AMTp=+250C.....
For other case temperatures .. ...

For Vp = Vprowm and RL =125Q )
AtTg=+1000C .....oouenen.. e PPN

Vet

2.2

22 | -

2.2

2.2

0.2

0.2

- |0.2

See Fig. 14.

0.2

Gate-Controlled Turn-On Time:
(Delay Time + Rise Time)
For Vp = Vppoy and IgT =80mA,
0.1 s rise time, and iT = 10A (peak)
AtTg=+25°C

2.2

2.2

2.2

2.2

us

Thermal Resistance:
Junction-to-Case (Steady-State). . ......ocoveeuunnnn.
Junction-to-Case (Transient) . e
Junction-to-Ambient.............

0)-A

4

4

See Fig. 15.

- |- |- | seeFig.16. |- |~ |- | SeeFig.1.

oc/W

*For either polarity of main terminal 2 voltage (VpT?2) with reference to main terminal 1.

tFor either polarity of gate voltage (VgT) with reference to mam termlnal 1.

éVariants of these devices having dv/dt ch istics sel

for

inductive loads are available on special order; for additional information, contact

your RCA Representative or your RCA Distributor.
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Fig. 2 — Power dissipation vs. on-state current.
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Fig.3— A case vs. current.
SUPPLY FREQUENCY: 50/60 Hz SINE WAVE
LOAD: RESISTIVE
CASE TEMPERATURE (Tc)=+75°C
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.o T T
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23 DURING AND IMMEDIATELY
Ea N \ FOLLOWING SURGE CURRENT
& 8o INTERVAL.. 1
et Ny YN QVERLOAD MAY NOT BE RE-
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Fig. 4 — Peak surge on-state current vs. surge current duration.
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CASE TEMPERATURE (Tg) »25°C
< + INITIAL ON-STATE MILLIAMPERES » 150
- t
2
]
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25 ey
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ON -~ STATE VOLTS (vy) Q20L5~2412R1 92LS-243R1
. Fig. 8 — DC halding current for either direction of on-state
Fig. 7 — On-state current vs. on-state voltage. current vs. case temperature.
° ENCLOSED AREA DEFINES PERMISSIBLE
w TRIGGERING POIN
a oo T 7 | 1T
z 5 11 T I
8 ST T 111
@ t S[UPPER LIMIT OF PERMISSIBLE
o a w AVERAGE (DC) GATE POWER
1] S~ 2[DISSIPATION AT RATED
E K [ CDNDITIONS (SEE FIG. 12,
] g8="10r 138 14)
= 3 we o1 AV T
K >k \)V‘
v £3 ——"MA’“? \STANCE 1
S 2 &> T\,
- ol Ye 2 & T
z mmc==au u
> , o2 .
wea
2 zr U e
g P Lawe Rt
0 20 40 60 B8O 100 120 I 160 4 2 o I
DC GATE-TRIGGER MILLIAMPERES (I57) o I | l |
4 6 8 0.01 .0 2 1.0 4
9205 ~1348R2 POSITIVE OR NEGATIVE DC GATE-TRIGGER AMPERE:;:SGL!’“
Fig. 9 — Typical turn-on time vs. gate-trigger current. Fig. 10 — Gate pulse ch istics for all triggering modes.
AC INPUT 120V 240V 240V
RE FILTER VOLTAGE 60 Hz 60 Hz 50 Hz
Rz TTTTY T a3
VAA H i c 0.1 uF 0.05 uF 0.05 uF
R : 1 200V | 400V | 400V
m THac i ns S L 1 O 0.1uF | 01uF | 0.14F
. [Tamey |1 e $8REE C2 wov | 100v | 100v
3 V) '
Ecs P ! R 100KQ | 200KQ | 200KQ
| T i i 1 12w W
RCADIAC
032020 Ry 1KQ 75KQ 7.5KQ
Kl Gz su::s:zn u:monx FOR INoucTive 2w 2w
(4wl CHARAGTERISTIC 1S EXCERDED. - A3 15KQ | 726KQ | 7.5KQ
1/2W 2w
92CM- 23070 c 0.1 uF 0.1 uF 0.1 pF
SNUBBER S 200V 400V 400V
NETWORK [ [470 a7Q 479
S | 2w 2w | 2w
3 . - . .1 uF 0. .
Fig. 11 ~ Typical phase-control circuit for lamp dimming, heat control, RF1 Cg* goto“v 4(:0“\7 2;0“:
and universal-motor speed control.
FILTER Lg* | 100 uH 100 uH 100 uH
T27008 T2700D0 T2700D
RCA TRIACS 127108 | 727100 | T2710D

*Typical values for lamp dimming circuits.
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[PRINCIPAL DC vours-lz PRINCIPAL_DC VOL -r-: - w
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Fig. 12 — DC gate-trigger current (for I* and 111~ triggering
modes) vs. case temperature.

CASE TEMPERATURE (T¢)— °C
9258-3784

Fig. 13 — DC gate-trigger current (for 1= and I1I* triggering
modes) vs. case temperature.

PRINCIPAL DC VOLTS =12
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TRIGGERING MODES ALL
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unss
-75 -50 -25 25
CASE TEMPERATURE (T )—"°C
92Ls-1413R2

Fig. 14 — DC gate-trigger voltage vs. case temperature.

® FORCED-AIR COOLED THVRISTOR WITH HEAT RADIATOR
400 TO 1,000 LINEAR FEET PER MINUTE
mOLED R|S1’OR WITH NEA‘! RADIATOR
WITHOUT HEAT RADIATOR

TEMPERATURE (T) —°C

MAXIMUM ALLOWABLE AMBIENT

[} 1 2 3 4 5 6 7

RMS ON-STATE AMPERES [tmm,] ses-208m

Fig. 16 — Maxii llowable i vs. tate
current.
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TERMINAL CONNECTIONS

Pin No. i -- Gate
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File No. 838

NG/

Thyristors

Solid State T2800
Division T2802
Series
8-A Silicon Triacs
Three-Lead Plastic Types for
Power-Control and Power-Switching Applications
MT2 Features:
a 100-A Peak Surge Full-Cycle 8 Low Thermal Resistance
G Current Ratings o Package Design Facilitates Mounting
o Shorted-Emitter Center-Gate Design on a Printed-Circuit Board
MT1 MT2 2 Low Switching Losses
Voltage[200 V 300 V 400V 500 V 600 V
Package Types Types Types Types Types
JEDEC TO-220AB H-1535 T2800B T2800D T2800M
TO-220AB (40668) T2s00¢ (40669) T2800E (40670)
T2802B | T2802C | T2802D | T2802E | T2802M

Numbers in parentheses are former RCA type numbers.

The RCA-T2800 and T2802 series triacs are gate-controlled
full-wave silicon switches utilizing a plastic case with three
leads to facilitate mounting on printed-circuit boards. They
are intended for the control of ac loads in such applications as
motor controls, light dimmers, heating controls, and power-
switching systems.

These devices are designed to switch from an off-state to an
on-state for either polarity of applied voltage with positive or
negative gate triggering voltages. They have an on-state current

MAXIMUM RATINGS, Absolute-Maximum Values:
For Operation with Sinusoidal Supply Voltage at Frequencies up to 50/60

REPETITIVE PEAK OFF-STATOE VOLTAGE:®
Gate open, Tj=—65 to 100 C
RMS ON-STATE CURRENT (Conduction angle = 3600):
Case temperature
Tc=80C
For other conditions
PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT:
For one cycle of applied principal voltage
60 Hz (sinusoidal), Tc = 80_C
50 Hz (sinusoidal), T=80C .......oonvnnnnnn
For more than one cyle of applied principal voltage. . ..
RATE OF CHANGE OF ON-STATE CURRENT:
vp = Vprom- lgT = 200 mA, t. = 0.1 us (See Fig. 13)..
FUSING CURRENT"> (for triac protection):
TJ=—65to 100 C,t=1.251t0 10 ms
PEAK GATE-TRIGGER CURRENT:®
For 1 us max., See Fig. 5

VbRoOM
IT(RMS)

ITsm

di/dt

laTm

o For either polarity of main terminal 2 voltage (V)15) with reference to
@ For either polarity of gate voltage (VG) with reference to main terminal
4 For temperature measurement reference point, see Dimensional Outline.

rating of 8 amperes at a T¢ of 80°C and repetitive off-state
voltage ratings of 200, 300, 400, 500 and 600 volts.

The T2802 series triacs are characterized for I+, 11l gate
triggering modes only and should suit a wide range of appli-
cations that employ diac or anode on/off triggering.

The plastic package design provides not only ease of mounting
but also low thermal impedance, which allows operation at
high case temperatures and permits reduced heat-sink size.

Hz and with Resistive or Inductive Load.

T2800B T2800C T2800D T2800E T2800M
T2802B T2802C T2802D T2802E T2802M
200 300 400 500 600 \
8 A
See Fig. 3
100 A
85 A
See Fig. 4
70 Alus
50 AZ
4 A

main terminal 1.
1.

9.74
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T2800, T2802 Series

MAXIMUM RATINGS (Cont'd)

GATE POWER DISSIPATION:

File No. 838

Peak (For 1 us max., IgTm <4A,SeeFig.5 ........ PGm 16 w
AVERAGE..... B, s e PGIAV) 0.35 w
TEMPERATURE RANGE:* R
SOFAGE . .vvvrvsennnnsoaneonnsenansnnnsnnanas Tstg —65 to 150 oc
Operating (Case) . . oovvereveiineereneneannnann Tc —65 to 100 (o]
TERMINAL TEMPERATURE (During soldering): o
For 10 s max. (terminals and case) .........ce0venn Tr 225 c
See p! ding page for le f
ELECTRICAL CHARACTERISTICS, At Maximum Ratings Unless Otherwise Specified, and at Indicated Temperature
LIMITS
CHARACTERISTIC SYMBOL For All Types UNITS
Except as Specified
MIN. | TYP. | MAX.
Peak Off-State Current:®
Gate open, Tj = 100°C, Vprom = Max. rated value ...........onees IprRoM | — 0.1 2 mA
Maximum On-State Voltage:®
For it =30 A (peak), Tc = 25°C (See Fig. 6) . vovvvrnenenenanannens VTM - 1.7 2 Y
DC Holding Current:®
Gate open, Initial principal current = 150 mA (dc)
VD =12V, Tc=25°C, T2800 Series ........cournuurnreeeensn. 1Ho - 15 30 mA
T2802SrieS oovvverrennnennnnnnnnnnnns - 20 60
For other case temperatures ....... e See Fig. 7
Critical Rate-of-Rise of Commutation Voltage:® A
For vp = Vprom: IT(RMs) = 8 A, commutating di/dt = 4.3A/ms,
gate unenergized, Tc = 80°C (See Fig. 14) ............. Ceeeeeens dv/dt 4 10 - Vlus
Critical Rate-of-Rise of Off-State Voltage:®
For vp = VpROM:. exponential voltage rise, gate open, Tg = 100°C:
T2800B, T2B02B . .o vvvveiiine et innnaneseennsnnnnnsns 100 300 -
T2800C, T2802C ............ e et 85 275 -
T28B00D, T2802D .. oo iiiveii v iiiinaneneerarannansens .. | dv/dt 75 250 - Vs
T2800E, T2802E ............. P e e 65 225 -
T2800M, T2802M . ... .ovvvineeiiiiiiinnieenens e 60 200 -
DC Gate-Trigger Current:®* ®  Mode - V72 Vg
Forvp=12V (dc) I positive positive. . T2800 series . . - 10 25
R =12Q .. T2802 series . . | - 25 50 mA
Tc= 25°C mn- negative negative . T2800 series. . GT - 15 25
. .. T2802 series. . - 25 50
I~ positive negative . T2800 series only] - 20 60
m+ negative positive. . T2800 series only - 30 60
For other case temperatures . ........oveuveeennearenreneeannsns See Figs. 9 & 10
DC Gate-Trigger Voltage:® ®
Forvp=12V (dc), Ry =124, .
Tc=25C ........ s VGT ~ |125 | 25 v
For other case temperatures . ..........coveeeeennennenennenennns See Fig. 11
Forvp=VpRom, RL=1256 2, Tc=100°C .......oevvneernnnnn. 0.2 - -
Gate-Controlled Turn-On Time:
(Delay Time + Rise Time)
Forvp = VpRrom. IGT =80 mA, t. = 0.1 us, tgt
iT=10 A (peak), Tc = 25°C (See Figs. 12 & 15) ...o.vvvvrnnennnnns - 1.6 25 us

See following page for applicable footnotes.
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T2800, T2802 Series

ELECTRICAL CHARACTERISTICS (Cont'd)

LIMITS
CHARACTERISTIC SYMBOL For All Types UNITS
Except as Specified
MIN. | TYP. | MAX.
Thermal Resistance:
Junction-to-Case ............ RgJc - - 2.2 oc/w
Junction-to-Ambient ................... e Rgya - - 60

® For either polarity of main terminal 2 voltage (Vp12) with reference to main terminal 1.

® For either polarity of gate voltage (V@) with reference to main terminal 1.

A Variants of these devices having dv/dt characteristics selected specifically for inductive loads are available on special order;
for additional information, contact your RCA Representative or your RCA Distributor.

+1

QUADRANT
0.
MAIN TERMINAL 2
POSITIVE
~
. STATE
OFF STATE | | 1,
“VoroM [ [ —
—v i r : +v
=1 / +VorRoM
1 OFF STATE
OUADRANT H
MAW TERMINAL 2 oN
NEGATIVE STATE 92LS —22I4R5

Fig. 1 — Principal voltage-current characteristic.
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CURRENT WAVEFORM: SINUSOIDAL
LOAD: RESISTIVE OR INDUCTIVE
CONDUCTION ANGLE: 360°

SE TEMPERATURE: MEASURED AS
SHOWN ON DIMENSIONAL OUTLINE
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Fig. 3 -
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Fig. 2 — Power dissipation vs. on-state current.

7RI

case temp

vs. on-state current.
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Fig. 5 — Gate pulse ch.
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for all

modes.
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PEAK SURGE (NON-REPETITIVE)

SUPPLY FREQUENCY :50/60 Hz SINE WAVE
LOAD: RESISTIVE
CRSE. TEMPERATURE (Tc) =80°C
RMS ON-STATE CURRENT [T 8A
00 B T%RMS]]
] GATE CONTROL MAY BE LOST
5 N DURING AND IMMEDIATELY
o N S FOLLOWING SURGE CURRENT
580 INTERVAL .
bt N N QUERLOAD MAY NOT BE RE-
3 EATED UNTIL JUNC
b LT THI o Rz TEMPERATURE  Has e TURNED
Eeo . TO_STEADY-STATE
[ N kRATED VALUE .
o ~
w
g
240
7
z
o
20
[}
2 4 68 6 8 2 4 68
| 1000

SURGE CURRENT DURATION-FULL CYCLES

92CS-24955

Fig. 4 — Peak surge wn-state current vs. surge current duration.
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INTIAL ON-STATE CURRENT (I7)=I50mA
CASE TEMPERATURE (Tg)*25°C T
(2]
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w | E
Z~ ]
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Z¥ 40 w T 80
0z Xl
2¢ g5
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w3 w W
23 30 Z @ 60
Huw z5
13 =34
25 | we
120 t E5 40
3 ~. @ 3
H 1o g8
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g oA 8 20
a
3 e
. H O T
0 05 [ 2 25 3 -60 -40  -20 o 20 40 60
POSITIVE OR NEGATIVE INSTANTANEOUS ON-STATE VOLTAGE (vy)-V CASE TEMPERATURE (T¢) — °C
92CS-15021R1 9255-3906R2
Fig. 6 — On-state current vs. on-state voltage. Fig. 7 — DC holding current vs. case temperature.
] Vp * VoroM PRINCIPAL DC VOLTAGE =12V
= GATE OPEN LOAD = i2 1, RESISTIVE
3 <
g T 100
‘k-l I
g 125 +
o uE < 80
w e {14
S < 1000 z
‘6 4 g
,l_ « 60
8% 150 3
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53 2ica § -
v 40
w ©
5 =
4 - ] =4
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g 20 g 20 3
(=4 ©
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oS [} o :
20 40 €0 80 00 © o FHEHHHET
CASE TEMPERATURE (Tg)— °C -60  -40  -20 0 20 40 60
9255-3307 CASE TEMPERATURE (T¢) —°C 9255-3908R2
Fig. 8 — Typical critical rate-of-rise of off-state Fig. 9 — DC gate-trigger current (for I* and 111™ triggering modes)
voltage vs. case temperature. vs. case temperature.
PRINCIPAL DC VOLTAGE =12V PRINCIPAL DC_VOLTAGE * 12V T
LOAD = 12 f1, RESISTIVE LOAD =120, RESISTIVE ° T
TRIGGERING MODES : ALL 1
< nEEA %
i e, ax
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5 200
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z 27 2
w z |
& 150 e HH Ty
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8 100 2 5
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=
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o
o
o ° g o]
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9SS - 3309R1 925S-3916R|
Fig. 10 — DC gate-trigger current (for I~ and I1I* triggering modes)
vs. case temperature for T2800 series only. Fig. 11 — DC gate-trigger voltage vs. case temperature.
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T2800, T2802 Series

GATE CONTROLLED TURN-ON TIME (15,)—pus

[} 50 00 150 200 250 300 350
DC GATE-TRIGGER CURRENT (Igr)-—mA

92Cs-17062
Fig. 12 — Turn-on time vs. gate-trigger current.

|
1
SUPPLY |
VOLTAGE |
/
/
’

PRINCIPAL
CURRENT

~dizdt

COMMUTATING.
dv/dt

PRINCIPAL
VOLTAGE COMMUTATING
dv/dt

|
|
|
|
|
|
!

92L.5-2409R4
Fig. 14— Helatlvnsh/p between supply voltage and principal current

0.5 Irgy

— — m

! 92C5-17063

- N
Fig. 13 — Rate-of-change of on-state current with time (defining di/dt).

0——~——0L_

tgt=td+tr

/90’/- POINT

92CS-13366R2

Fig. 15 — Relationship between off-state voltage, on-state current,
and gate-trigger voltage showing reference points for
definition of turn-on time (t, ‘}

load) showing ref points for definition of AC INPUT 120v | 2a0v | 240V
commutating voltage (dv/dt). VOLTAGE S0Hz | 60Hz | 50Hz
c, OAuF | 0AuF | 014F
——-, RBEIFLTE 200v_| a00v | a00v
R2 T ar 3 C, 014F | 0AuF | 034F
—\WV\— 4 t— + 100V w00V | 100v
RCA TRIAC : . i R, 100k | 200k | 250k
(SEE TABLE) IRg2 | ! ' O AW BW W
! [ c | AC INPUT Ry 22kQ | 33kQ | 3.3kQ
R3 1 . FT~ ¢ VOLTAGE wW_ [ uw | ww
leg=! | 1 [ 15kQ | 15kQ | 15kQ
i T I | %W nw wW
1 [ ]
RCA DIAC A S SO — NETWORK | Cg |0.0684F [ 0.14F | 0.1uF
T3YPE ' FOR 8A 200V | 400V | 400V
c2 peaozy SNUBBER NETWORK FOR INDUCTIVE (ARSI i
LOADS OR WHEN COMMUTATING VOLTAGE Coap Ve | s Ak | ke e
(dv/dt) CNARACTERISTIC 1S EXCEEDED. Xy 01 e | 01 sF
RFI cge|200v [ 400v | ac0v
92c5-22765 FILTER 1) cel100un | 200,um | 200
Fig. 16 — Typical phase-control circuit for lamp dimming, heat RCA TRIACS m 128000 | T28000
control, and universal-motor speed control. T2802B | 728020 | T2802D
TERMINAL CONNECTIONS 128020
. . ® For other RMS Current values refer to RCA
Lead No. 1—Main Terminal 1 Application Note AN-4745.

Mounting Flange, Lead No. 2—Main Terminal 2

Lead No. 3—Gate

®Typical values for Lamp dimming circuits.
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Mm(Mm/m Thurictore
LINA\u /74 ’
Solid State T2801
Division g
~ Series
6-A Silicon Triacs
Three-Lead Plastic Types for
T2 Power-Control and Power-Switching Applications
Features:
G ® 80-A Peak Surge Full-Cycle = Low Thermal Resistance
Current Ratings = Package Design Facilitates Mounting
MT1 ® Shorted-Emitter Center-Gate Design on a Printed-Circuit Board
MT2 ® Low Switching Losses
Voltage 200V 300V 400V 500 V
Package Type Type Type Type
JEDEC TO-220A8 H-1635 TO-220AB 728018 | T2801C | T2801D | T2801E

The RCA-T2801 series triacs are gate-controlled full-wave sili-
con switches utilizing a plastic case with three leads to fa-
cilitate mounting on printed-circuit boards. They are intended
for the control of ac loads in such applications as motor
controls, light dimmers, heating controls, and power-switching
systems. :

These devices are designed to switch from an off-state to an
on-state for either polarity of applied voltage with positive or
negative gate triggering voltages. They have an on-state current

MAXIMUM RATINGS, Absolute-Maximum Values:

rating of 6 amperes at a T of 80°C and repetitive off-state
voltage ratings of 200, 300, 400, and 500 volts.

These devices are characterized for 1%, 111~ gate-triggering
modes only and should suit a wide range of applications that
employ diac or anode on/off triggering.

The plastic package design provides not only ease of mounting

but also low thermal impedance, which allows operation at
high case temperatures and permits reduced heat-sink size.

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

REPETITIVE PEAK OFF-STATE VOLTAGE:® T2801B T2801C T2801D T2801E
Gate open, Ty = —65 to 100°C ©ieiie e Vprom 200 300 400 500 \Y
RMS ON-STATE CURRENT (Conduction angle = 360°): IT(RMS)
Case temperature
TE=80°C titiniiii e 6 A
Forotherconditions ..........cooiiiiiinieenennnnenn See Fig. 3 -
PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT: ITsm
For one cycle of applied principal voltage .
60 Hz (sinusoidal), Te =80°C ......coouuuiinnnes 80 A
50 Hz (sinusoidal), Tc=80C ......covvvinininnnnnn 65 A
For more than one cycle of applied principal voltage ....... See Fig. 4
RATE OF CHANGE OF ON-STATE CURRENT:
Vp=Vprom lGT=200mA,t =0.1 us (See Fig. 1) ....... di/dt 70 Alus
FUSING CURRENT (for triac protection):
Ty=—6510100°C,t=1.251010Ms ......oovvnunnnns 12 35 AZs
PEAK GATE-TRIGGER CURRENT:"
ForTpusmax.,See Fig.5 .. ...iviiiiiinninennnennn, g™ 4 A

® For either polarity of main terminal 2 voltage (VMTZ) with reference to main terminal 1.
® For either polarity of gate voltage (VG) with reference to main terminal 1.

4 For temp i

point, see Di

! Outline.
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T2801 Series

MAXIMUM RATINGS (Cont’d)
GATE POWER DISSIPATION:

Peak (For 1 us max., lgyp <4 A, See Fig. 5 .. ..o Pom 16 w
AVERAGE ...ttt iiiietiinaiaanaanes PG(AV) 0.35 w
TEMPERATURE RANGE:*
STOMAGE + v e ttett e et et et Tag —6510 150 °c
0Perating (Case) . .........eereereeeseeeniinnnennnns Tc —65 to 100 °c
TERMINAL TEMPERATURE (During soldering):
For 10 s max. (terminalsandcase) .........ccoevveennnn. Tr 225 °c
ELECTRICAL CHARACTERISTICS, At Maximum Ratings Uriless Otherwise Specified, and at Indicated Temperature
LIMITS
CHARACTERISTIC SYMBOL For All Types UNITS
Except as Specified
MIN. | TYP. | MAX.
Peak Off-State Current:®
Gate open, Ty = 100°C, Vprom = Max. rated value ................. IDROM - 0.1 2 mA
Maximum On-State Voltage:®
For i1 =30 A (peak), Tc=25°C (See Fig. 6) ...........cooeveenn.. vTM - 2 3 \
DC Holding Current:®
Gate open, Initial principal current = 150 mA (dc)
VD=12V, TE=25°C iiiiiiniiiiiiiiie it IHo - | 100 - mA
For other case temperatures See Fig.
Critical Rate-of-Rise of Commutation Voltage:"A
Forvp = Vprom: IT(RMS) = 6 A, commutating di/dt = 4.3 A/ms,
gate unenergized, Tg = 80°C (See Fig. 12) ovovvvereieneinennnns dv/dt 2 10 - V/us
Critical Rate-of-Rise of Off-State Voltage:°
For vp = VpROM. exponential voltage rise, gate open, Tg = 100°C:
T2801B ottt ettt et 50 300 -
2 O dv/dt 40 275 - V/us
T280TD ottt e e e e 30 250 -
T2801E .. i i e e i e e e 20 225 -
DC Gate-Trigger Current:®® Mode VuT2 Vg
Forvp =12V (dc) 1+ positive positive ..... - 25 80
RL=12Q IGT mA
Tc= 25°C = negative negative . .... - 25 80
For other case temMPeratures .. ...uvveeveenenneeeeenenennensnannes See Fig.
DC Gate-Trigger Voltage:® ©
Forvp=12V (dc), R =12,
LI X PP -] 15 4
For other case temperatures . ..............ieiiiiiiiiiaiieaaas VGT See Fig. 10 \
Forvp =VpRrom RL=125Q2, Tg=100°C..........cvvvnnnnnn.. 0.2 - -
Gate-Controlled Turn-On Time:
(Delay Time + Rise Time)
For vp = Vprow: IgT =80 mA, t, = 0.1 us, tgt
iT=10 A (peak), Tc=25°C(See Fig. 13).......covnvirnnernnnnnn. - 2.2 - us
Thermal Resistance:
Junction-t0-Case .. ....iiiiiii e i e Rgyc - - 2.2 °cw
dunction-to-Ambient . ... i Rgya - - 60

® For either polarity of main terminal 2 voltage (VMmT2) with reference to main terminal 1.

® For either polarity of gate voltage (V) with reference to main terminal 1.

A Variants of these devices having dv/dt characteristics selected specifically for inductive loads are available on

special order; for additional information, contact your RCA Representative or your RCA Distributor.
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12| CURRENT WAVEFORM: ke,
LOAD: RESISTIVE OR INDUCTIVE d
z CONDUCTION ANGLE: 360°
17 B
T e
+1 QUADRANT 3 . £ ‘\/380
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NEGATIVE  sTATE -1 92LS —2214R5
Fig. 1 — Principal voltage-current characteristic. 2 4 6 8 10
FULL- CYCLE RMS ON-STATE CURRENT [IT(RMs] — A
92CS-24846
Fig. 2 — Power dissipation vs. on-state current.
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© CONDUCTION ANGLE: 360 RMS ON-STATE CURRENT [IT RMs) )= 6A
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Fig. 3 — All ble case P vs. current. Fig. 4 — Peak surge on-state current vs. surge current duration.
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Fig. 8 — Typical critical rate-of-rise of off-state voltage
Fig. 7 — DC holding current vs. case temperature. vs. case temperature.
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Fig. 11 — Rate-of-change of on-state current with time
Fig. 10 — DC gate-trigger voltage vs. case temperature. (defining di/dt).
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tgr=td+tr

SUPPLY
VOLTAGE

PRINCIPAL
CURRENT

'~~~

|
|
|
|
~di/dt |
|
COMMUTATING, ] :
dv/dt | |
L 1,
| 1 o
| 92CS-13366R2
PRINCIPAL | |
VOLTAGE | coMMuTATING . P
| dv/dt | 2L5-2400R4 Fig. 13 — Relationship between off-state voltage, on-state current,
' and gate-trigger voltage showing reference points for
Fig. 12 — Relationship between supply voltage and principal current definition of turn-on time (ty,).
(indt load) showil fe points for definition of
commutating voltage (dv/dt).
AC INPUT 120 v 240V 240V
VOLTAGE 60 Hz 60 Hz 50 Hz
Cq 0.1 uF 0.1 uF 0.1 uF
200V 400V 400 V
Cy 0.1 uF 0.1 uF 0.1 uF
RFI FILTER 100 V 100V 100V
Re T or a Rq 100 kQ 200k | 250 kQ2
VW 1 : : : %W %W %W
R iRsS | ! ! . Ry 2.2kQ 33k [33kQ
' ' AC INPU
: 1) CFII VGLTAGE %W wW %W
lesm=1 1 R3 15kQ 15k |15kQ
I T b ! nW %W %W
1)
RCA DIAC s — SNUBBER
aLs f NETWORK | Cg | 0.068uF | 0.1uF ]0.1uF
] c2 SNUBBER NETWORK FOR INDUCTIVE FOR 6 A 200V 400V 400V
S OR WHEN COMMUTATING VOLTAGE (RMS)® IN-
(du/d?) CHARAGTERISTIC IS EXCEEDED. DUCTIVE Rg | 1.2k 1kQ 12
LOAD %W %W %W
92¢5-22765 0.1 uF 0.1uF  [01uF
Fig. 14 — Typical phase-control circuit for lamp dimming, heat RFI Cg® 200V 400 V 400 V
control, and universal-motor speed control. FILTER LF' 100 uH 200 uH 200 uH
T28018B T2801D |T2801D
RCA TRIACS T2801C T2801E | T2801E
® For other RMS Current values refer to RCA Application
Note AN-4745.
@ Typical values for Lamp dimming circuits.
TERMINAL CONNECTIONS

Lead No. 1—Main Terminal 1
Lead No. 2—Main Terminal 2
Lead No. 3—Gate

Mounting Flange—Main Terminal 2
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NG

Thyristors

Solid State
Division .
T2850 Series
8-A Isolated -Tab Silicon Triacs
Three-Lead Plastic Types for
Power-Control and PowerSwitching Applications
Features:
G ® Internal Isolation 8 Low Thermal Resistance
MT2 8 100-A Peak Surge Full-Cycle = Package Suitable for Direct
mMT Current Ratings Mounting on Heat Sink
Tab isolated = Shorted-Emitter, Center-Gate Design ® Glass Passivated Junctions
from device ® Low Sivitching Losses
Voltage 100 V 200 v 400 v
Package Type Type Type
JEDEC TO-220AB s TO-220AB T2850A (40900) T28508 (40901) T2850D (40902)

Numbers in parentheses are former RCA type numbers.

The T2850A, T2850B3, and T2850Db triacs are gate-

off-state voltage ratings of 100, 200, and 400 volts, respec-
controlled full-wave ac switches utilizing a plastic case with

tively.

three leads to facilitate mounting on printed-circuit boards.
They are intended for the control of ac loads in such
applications as motor controls, light dimmers,
controls, and power-switching systems.

These devices are designed to switch from an off-state to an
on-state for either polarity of applied voltage with positive or
negative gate triggering voltages. They have an on-state cur-
rent rating of 8 amperes at a T¢ of 75°C and repetitive
MAXIMUM RATINGS, Absolute-Maximum Values:

heating

The ISOWATT package uses a plastic case with three leads
that are electrically isolated from the mounting flange.
Because of this internal isolation, the triac can be mounted
directly on a heat sink, without any insulating hardware;
therefore heat transfer is improved and heat-sink size can be
reduced.

3Formerly RCA Dev. No. TA8357

BEormerly RCA Dev. No. TA8358

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

REPETITIVE PEAK OFF-STATE VOLTAGE: *
Gate open, T, = —65 to 100°C

T2850A T2850B T2850D

............................................ VbRrOM 100 200 400 Vv
RMS ON-STATE CURRENT (Conduction angle = 360°):
Case temperature IT(RMS)
TE=T5%C et .. 8 A
Forother conditions ...........uiiniitiniiintieinieienannaranennansnn See Fig. 3
PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT:
For one cycle of applied principal voltage , Tg=75C ~ fTsm
B0 Hz (sinusoidal) . ... ...iiiiiiii e e 100 A
60 Hz (sinusoidal) . ... .. ... 85 A
For more than one cycle of applied principal voltage .............ccovvvveennn.. See Fig. 4
RATE OF CHANGE OF ON-STATE CURRENT:
Vp = VDROM. IGT =200 mA, t, = 0.1 us (See Fig. 16) ..... Ceeereeiieieieeas di/dt 70 Alus
FUSING CURRENT (for triac protection):
T)=—6510100°C, t=1.2510 10 M8 . .eenurvennnnennerannnnns e 12t 50 A2
PEAK GATE-TRIGGER CURRENT: *
For 1 upsmax.;see Fig. 17 ......... PR O IGT™ 4 A
GATE POWER DISSIPATION:
Peak (For 1 us max., Igyy < 4 A see Fig. TT) it e PGm 16 w
AVERAGE ........ccuveinnnnns FO N e PGIAV) 0.2 w
TEMPERATURE RANGE: * °
Storage .......... Tstg -65t0150—— C
°
Operating (Case) Tc —65 to 100 C
TERMINAL TEMPERATURE (During solderi o
For 10s max. (terminals and case) .......oovuronacunns BN Tr 225 c

® For either polarity of main terminal 2 voltage

(VMT2) with reference to main terminal 1. A For

= For either polarity of gate voltage (V) with reference to main terminal 1.

point, see Dii Outline.
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ELECTRICAL CHARACTERISTICS At Maximum Ratings Unless Otherwise Specified. and at Indicated Case Temperature _/TC,I
LIMITS
CHARACTERISTIC SYMBOL T2850A T2850B T2850D UNITS
MIN.{ TYP.|MAX.{ MIN.| TYP.| MAX.| MIN.{ TYP. [ MAX.
Peak Off-State Current:*
Gate Open, VpRom = Max. rated value iprom | - 0.1 2 - 101 2 - |01 2 | mA
AT =100°C «ovvnernnneeeninieiiinaneennes
Maximum On-State Voltage:*
Fori7=30 A (peak) and Tg =257 .................. M i L I B IR I e R N
DC Holding Current:*
Gate Open
Initial principal current = 150 mA (dc) Ho - 15 | 30 - 15 | 30 - | 15 30 | mA
AtTE=25C ..oivniiiiiiie i
For other case temperatures ...................... See Fig. 8
Critical Rate of Rise of Commutation Voltage:*é
Forvp = Vpgom. IT(RMs) = 8 A, Commutating dvldt Vius
di/dt = 4.3 A/ms, and gate unenergized
AtTE=75C oot 4 0] - 41 10| - 4110 -
Critical Rate of Rise of Off-State Voltage:*
For vp = VpR oM. exponential voltage rise, and gate open
AtTg=100°C  ....coviniiiiiiiniieannes dv/dt 125 | 350 | - 100 | 300 - 75 | 250 — | Vius
For other case temperatures ............c.coveueneennn See Fig. 10
DC Gate-Trigger Current:*f
Forvp =12V (dc), R =120
Tg= 25°C, and specified triggering mode:
1* Mode: VMT2 is positive, Vg is positive .. .. - 0] 25 - 0] 2 | - 10 | 25
I ~ Mode: V17 is negative, Vg is negative . . .. o leT - 151 25 - 15 25 - 15 25 | mA
I7 Mode: Vg is positive, Vg is negative ............ - 20 | 60 - 20 | 60 - 20 60
I+ Mode: V7 is negative, Vg is positive ............ - 30 | 60 - 30 | 60 - | 30 | 60
For other case temperatures ........................ |@¢——————————————— e Figs. 12& 13—
DC Gate-Trigger Voltage: *{
Forvp =12 V (dc) and Ry =122
AtTE=25°C ..ot Vet - 1.25| 25 - | 126 ) 25 - |1.25 | 25 v
For other case temperatures See Fig. 14
Forvp =Vpgromand Ry = 125Q
AtTe= 100°C ... 0.2 - - 02| - - 102} - -
Gate-Controlled Turn-On Time (Delay Time + Rise Time):
Forvp=VpRoM and IGT = 160 mA
rise time = 0.1 us, and iT = 10 A (peak) tt - | 16|25 - |16 | 25| - |16 [ 25| us
AtTo= 25°C (See Fig. 15) «oununeeeeeennn...
Thermal Resistance:
Junction-to-Case..........o.oiiiii i RgJc - -] 31 - - 31| - |- 3.1 | °Cw
Junction-to-Ambient RoJA - - | 60 - - | 60 - | - 60 | “C/wW

*For either polarity of main terminal 2 voltage (Vp12) with reference to main terminal 1.
tFor either polarity of gate voltage (V) with reference to main terminal 1.
#Variants of these devices having dv/dt characteristics selected specifically for inductive loads are available on

special order; for additional information, contact your RCA

ive or your RCA Distril

TERMINAL CONNECTIONS

Lead No. 1 - Main Termina! 1
Lead No. 2 - Main Terminal 2
Lead No. 3 - Gate

Mounting Tab - Isolated
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L QUADRANT
No.!|
MAIN TERMINAL 2
POSITIVE
~
STATE
OFF STATE 1
H
-Vonom —
—v ? — +v
- / +VpROM
OFF STATE
QUADRANT
No. Ill
MAIN TERMINAL 2
NEGATIVE STATE | _ I 92LS-2214RS
Fig. 1 — Principal voltage-current characteri: tic.
12| CURRENT WAVEFORM:
LOAD: RESISTIVE OR INDUCTIVE © CURRENT WAVEFORM: SINUSOIDAL
z CONDUCTION ANGLE: 360° i LOAD RESISTIVE OR INDUCTIVE 0+ g
10 © | conpucTion ANGLE: 360°
5 w CASE TEMPERATURE: MEASURED AS | /
s g SHOWN ON DIMENSIONAL OUTLINE !
- 5 0 80°" 360°
= T & o \
: - w
a citH g
a [t w
8 ; Hi - CONDUCTION ANGLE
o 100
'E i g =0, + 0y
4 I i
a
¥ i g
s S
[-4 T
w : T pu ]
z 5 o 3
2 T 3 80
T HH z
e i i
o 4 6 8 10 ) 4 6 8 o
RMS ON-STATE CURRENT [i -
FULL- CYCLE RMS ON-STATE CURRENT [IT(RMs] — A [rriews)] 2¢5-19602
92Cs-t
92CS - 15018R2
Fig. 2 — Power dissipation vs. on-state current. Fig.3— A case P vs. tate current.
|
' 1
|
SUPPLY | /
VOLTAGE | /
/_
—— =—=N\———
/
/ | {
SUPPLY FREQUENCY 5060 Hz SINE WAVE |
LOAD: RESISTI L
CRSE TEMPERATURE (Tc) = 75° C | T
RMS ON-STATE CURRENT [T 8A i
_ oo & i RMS)] : |-disar
w | GATE comnov. MAY BE LOST |
23 N DURING AND IMMEDIATELY | |
EZ N FOLLOWING SURGE CURRENT PRINCIPAL |
80 |
wH CURRENT |
we N § OAD MAY NOT BE RE-
we PEATED ONTIL sonerion. 1 e c———
c g F [ [THRG0Hz7 TempERaTURE Has RETURNED | |
zE¢o N |/ To STesov-s |
Sg R RATED | )
i | | .
ww Sae -
ek 50 Hz LN b |~dizar |
g 240 TR |
a9 e |
x z = |
s° COMMUTATING | |
a 20 dv/dt | I
! +
o ! |
2 a4 68 ) 2 ) PRINCIPAL | |
! 10 100 1000 VOLTAGE | COMMUTATING
SURGE CURRENT DURATION-FULL CYCLES | av/dt |
9255-3910R3 | i
|

Fig. 4 — Peak surge on-state current vs. surge current duration.

921L5-2409R4

Fig. 5 — Oscilloscope display of commutating dv/dt.

81



T2850 Series

File No. 540
g tg+e,
CASE TEMPERATURE (Tc)+25°C
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92LS-2410R2

Fig. 6—Oscilloscope display for measurement of gate-controlled turn-
on time (tgy).

RFI FILTER
N 2 4 r ~TTT
VW L | "L"F"‘—-\
%RCA |
TRIAC |
R (SEE T
TABLE )
R3 A 0
ReREDIAC ce FOR INDUCTIVE LOADS
D902V CONNECT POINTS C AND
¢ o Rg D' TO TERMINALS C AND
! 2:= 12W S p, RESPECTIVELY
T B
A 4

C;I
‘ [

POSITIVE OR NEGATIVE INSTANTANEOUS ON-STATE VOLTAGE (vy)-V

92CS-1502IR1

Fig. 7 — On-state current vs. on-state voltage.

POSITIVE OR NEGATIVE

INITIAL ON-STATE CURRENT(I{XI50mA
o
E
]
P
=]
I
z
@
= 60
3
g 1
g% HH
= rene T
o aus T
= AR ; It
8 20
-
o

-40 -20 20
CASE TEMPERATURE (T¢) —°C

40 60

925S5~3906 R2"

Fig. 8-DC holding current for either direction of on-state

current vs, case temperature,

A
lzKgzw 120v 240V
Q FOR PHOTOCELL CONTROL Cg | 0.068 uF/200V | 0.1uF/400V
CONNECT POINTS A’AND B’
TO TERMINALS A AND B, Rs| 1.2KQ I kQ
RESPECTIVELY
B8'® PHOTOCELL 92CS-17995
RFIFILTER
NPT c, c, Ry | Ry | Ra [ et | Cer | vees
VOLTAGE fyp) | typ)
120V 0.1 uF | 0.1uF | 100KQ} 22K | 15KQ 0.1 uF
Gorz |200V | 100V | ww | “ww | ww | 190KH |00y | T28508
240V |01 4F | 01 4F | 250 Ka| 33Ka | 15 Ka 0.1 uF
50Hz [400v | 100V | 1w | Tww | ww [2008H 4o0y | T20S0D
240V 0.1 uF | 0.1 uF | 200K | 33KN | 15K 0.1 uF
60Hz 400V | 100V | T1w | Thw | ww | 2006H | 400y | T28500

*Typical values for lamp-dimming circuits.

Fig. 9—Typical phase-control circuit for lamp dimming, heat
controls, and universal motor speed controls.

82

" OFF-STATE VOLTAGE (Vp)=VpRoM
e GATE OPEN
g
3
>
=
B 250
1
'S
k.
S 3 1000
w >
°
I',l’ -
= ; ™0 Irp,
53 PNCac
w 500)
g
Wt ReEH
u

g 250
E
@
S 0

20 40 €0 80 00

CASE TEMPERATURE (Tc)—°C
925S- 3907RI

Fig. 10—Critical rate of rise of off-state voltage vs. case

temperature.



File No. 540 T2850 Series
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Fig. 11 — Gate-pulse characteristics for all triggering modes. Fig. 12—DC gate-trigger current (for I* and 111~ triggering modes)
vs. case temperature.
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Fig. 13—DC gate-trigger current for 1= and III* triggering modes) - .
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Fig. 16—Rate of change or on-state current with time (defining di/dt).
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Fig. 15 — Typical turn-on time vs. gate-trigger current.
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IR

Solid State
Division

Thyristors
T4103 T4104 T4105

T4113 T4114 T4115
Series

TEAMINAL 1

MAN
TERMINAL 2

A MAIN

TERMINAL 1

Package Press-fit Stud
H-1611 H812
Voltage Types Types
T4103 Series 74'1' :2 Series 200V T4103B | T4104B | T4105B | T4113B | T4114B | T4115B
T Sortes Tanie sories Types (40783) | (40779) | (40775) | (40785) | (40781) | (40777)
PRESS-FIT STUD 400 V T4103D | T4104D | T4105D | T4113D | T4114D | T4115D
Types (40784) | (40780) | (40776) | (40786) | (40782) | (40778)

These RCA triacs are gate-controlled full-wave silicon ac

switches.

The devices are designed to switch from an off-state to an
on-state for either polarity of applied voltage with positive or

negative gate triggering voltages.

They are intended for operation up to 400 Hz with resistive

400-Hz, 6,10, & 15-A Silicon Triacs

For Control-Systems Application in Airborne and
Ground-Support Type Equipment

Features:

® di/dt capability = 150 A/us

® Shorted-emitter center-gate design

& Commutating dv/dt capability
characterized at 400 Hz

Numbers in parentheses are former RCA type numbers.
RMS sine wave and repetitive peak off-state voltages of
200 V and 400 V.

These triacs exhibit commutating voltage (dv/dt) capability
at high commutating current (di/dt). They can also be used
in 60-Hz applications where high commutating capability is
required.

or inductive loads and nominal line voltages of 115 and 208
MAXIMUM RATINGS, Absolute-Maximum Values:

For Operation with Sinusoidal Supply Voltage at Frequencies up to 400 Hz and with Resistive or

Inductive Load.

T4103B T41138  T4103D T4113D
T4104B T4114B  T4104D T4114D
T4105B T4115B  T4105D T4115D

REPETITIVE PEAK OFF-STATE VOLTAGE:* VDROM
Gate open, Ty= =500 1000C . . .. ... ... 200 400 V
RMS ON-STATE CURRENT (Conduction angle = 360°): IT(RMS)
Case temperature
Tc = 90°C (T4105B, T4105D, T4115B, T4115D) - - -« . - - . - o oo oo oo e e 6 A
= 850C (T4104B, T4104D, T4114B, T4114D) . . . . . 10 A
= 800C (T4103B, T4103D, T4113B,T4113D) . . . - . . ... ... « oo 15 A
For other cOnditions . . . . . . .o v it See Fig. 3
PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT: Irsm
For one cycle of applied principal voltage , TC as above
400 Hz (sinusoidal) . . PN 200 A
60 Hz (sinusoidal) . 100 A
50 Hz (sinusoidal) - . 85 A
For more than one cycle of applied pnnupdl vollagt_ .................... See Fig. 4
RATE-OF-CHANGE OF ONSTATE CURRENT: di/dt
VDM = VDROM. IGT =160 mA, tp = 0.1 us (See Fig. 13) . .. ... . ... .... 150 Alus
FUSING CURRENT (for triac protection):
Ty=-5010100°C, t=125t0 10ms, . . ....... e e 2 30 A%
PEAK GATE-TRIGGER CURRENT:® IGTM
For 1 us max., (See Fig. 7). . . .« . o ool 4 A
GATE POWER DISSIPATION:
PEAK (For 1 s max., IGTM S4ASeeFig.77 ... ... . ... .. . . .. PGM 16 w
AVERAGE . . .. .. ... . ., PG(AV) 0.2 w
TEMPERATURE RANGE:*
SIOMABE . . . . . Tytg 50 to 150 °c
Operating (Case). . . ... ....... TC .50 to 100 °c
TERMINAL TEMPERATURE (During soldering):
For 10 smax. (terminalsand case). . . . . . . . . . . .. . Lo Tr 225 °c

* For either polarity of main terminal 2 voltage (V\y17) with reference to main terminal 1.
= For either polarity of gate voltage (VG) with reference to main terminal 1.
a For temperature measurement reference point, see Dimensional Outiine.
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File No. 443 T4103 T4104 T4105 T4113 T4114 T4115 Series

MAXIMUM RATINGS, Absolute-Maximum Values: 741038 T41138 T4103D T4113D
For Operation with Sinusoidal Supply Voltage at Frequencies up to 400 Hz and with T4104B T4114B T4104D T4114D
Resistive or Inductive Load. (Cont'd. ). T41058 T4115B T4105D T4115D
STUD TORQUE: 7
Recommended .......o.vviiiiiininnnneennnannns . 35 in-1b
Maximum (DO NOT EXCEED), 50 in-1b
ELECTRICAL CHARACTERISTICS
At Maximum Ratings and at Indicated Case Temperature (T¢) Unless Otherwise Specified
LIMITS
CHARACTERISTIC SYMBOL ALL TYPES UNITS
Min. Typ. | Max.
Peak Off-Stdte Current:&
Gate open, TJ=1000C , VDROM = Max. rated value .. . . . . . IDROM - 0.1 2 mA
Maximum On-State Voltage: &
ForiT=21A(peak), Tc=260C. . . ... .. .. ....... VTm - 1.4 1.8 \
DC Holding Current:& \
Gate open, Initial principal current = 500 mA (DC),vp = 12V,
TC=250C. . . . . . fHO - 20 75 mA
For other case temperatures - . . . « . . ... See Fig. 6
Critical Rate-of-Rise of Commutation Voltage:&
For vDp = VDROM. | T(RMS) = rated value, gate unenergized, (See Fig. 14):
Commutating di/dt = 21.4 A/ms, Tc =900 C
T4105B, T4105D, T4115B, T4115D . . . . .. .. .. .. 5 10 | -
Commutating di/dt = 36 A/ms, Tc = 850 C dv/dt V/us
T4104B, T4104D, T4114B, T4114D . . . . . .. ... ... 5 10 -
Commutating di/dt = 53.3 A/ms, Tc = 800 C
T4103B, T4103D, T4113B, T4113D . . - . . . . . . . .. 5 10 -
Critical Rate-of-Rise of Off-State Voltage:&
For vp = VDROM. exponential voltage rise,
gate open, Tc = 1000 C. . . . . .... ... ....... dv/dt 30 150 — Vs
DC Gate-Trigger Current:&t Mode VMT2 VG
For vp = 12 V (DC), 1+ positive [ positive - 20 50
RL =30 £, and ni- negative | negative IGT - 20 50 mA
Tc=250C - positive negative - 35 80
i+ negative | positive - 35 80
For other case temperatures. . . . . . ... ........ See Figs. 8 &9
DC Gate-Trigger Voltage:&t
For vp = 12 V(DC), R = 3082, T¢c = 25°C. . . .. .. VGT - 1 25 \Y
For other case temperatures. . . . . . ... ... P See Fig. 10
For vp = VDROM, RL = 12582, Tc = 100°C 0.2 - _
Gate-Controlled Turn-On Time:
(Delay Time + Rise Time)
ForvD = VDROM. IGT = 160mA, ty = 0.1 s, tgt
iT = 25A (peak), Tc = 250C, (See Figs. 11 &15) . . . .. .. — 1.6 25 Hs
Thermal Resistance
Steady-State (Junction-to-Case) - - « « « « -« .« s s e o 0,.c - - 1 oc/w
Transient (Junction-to-Case). . . . ... .. ......... See Fig, 12
Steady-State (Junction-to-Ambient). . . . . . . . . ... .. 6).a - | - | 3 ocw
& For either polarity of main terminal 2 voltags‘ (VmT2) + For either polarity of gate voltage (V) with reference
with reference to main terminal 1. to main terminal 1.
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T4103 T4104 T4105 T4113 T4114 T4115 Series
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MAIN TERMINAL 2 oy
NEGATIVE STATE 92LS —2214R3

Fig. 1 — Principal voltage-current characteristic.
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File No. 443 T4103 T4104 T4105 T4113 T4114 T4115 Series
TRIGGERING MODES: ALL PRINCIPAL DC VOLTAGEsi2V
LOSED AREA_INDICATES LOAD =308 RESIST| _
100 |LOCUS OF POSSIBLE TRIGGERING < . |TRIGGERING HOBES: [ AND 11T
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Fig. 7 — Gate trigger ch. and lii ditions for Fig. 8 — DC gate-trigger current vs. case temperature.

determination of permissible gate trigger pulses.
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Fig. 9 — DC gate-trigger current vs. case temperature.
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Fig. 10 — DC gate-trigger voltage vs. case temperature.
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400 Hz
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Fig. 13 — Rate of change of on-state current with time (defining Fig. 14 — Relationship between supply voltage and principal current
difdt). (i ive load) ing points for definition of
commutating voltage (dv/dt).
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TRiac, 172w |
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SNUBBER NETWORK FOR
INDUCTIVE LOADS OR WHEN
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CHARACTERISTIC IS EXCEEDED.
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Fig. 16 — Typical ph / circuit for op ion at 400 Hz.

TERMINAL CONNECTIONS

No. 1-Gate
No. 2—Main Terminal 1
Case, No. 3—Main Terminal 2

92CS-13366R2

Fig. 15 — Relationship between off-state voltage, on-state current,
and gate-trigger voltage showing reference points for defini-
tion of turn-on time (tgy).
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File No. 300

NG

Solid State
Division

Thyristors

T4700 Series

Main Terminal 2
. (Case)

Main Terminal 1
(Pin 2)

JEDEC TO-66

H1340

RCA T4700B and T4700D* are gate-controlled full-wave ac
silicon switches. They are designed to switch from an off-
state to a conducting state for either polarity of applied
voltage with positive or negative gate triggering.

15-Ampere Silicon Triacs

For Low-Power Phase-Control and
Load-Switching Applications

Fegtures: , ® | ow Switching Losses
a di/dt Capability = 150 A/us B Low On-State Voltage at High Current Levels
® Shorted-Emitter, Center-Gate Design ® Low Thermal Resistance

Voltage 200V 400V
Package Type Type
TO-66 T47008 T4700D

(40575) (40576)

Numbers in parentheses are former RCA
type numbers.

These devices are intended for the control of ac loads in
applications such as space heater, oven and furnace controls,
motor controls, and lamp loads.

*Formerly Dev. Types TA2834 and TA2835, respectively.

MAXIMUM RATINGS, Absolute-Maximum Values:

For Operation with 50/60-Hz, Sinusoidal Supply Voltage and Resistive or Inductive Load T4700B T4700D
REPETITIVE PEAK OFF-STATE VOLTAGE:"

GAE OPBN - .ttt it a e, VpROM 200 400 \
RMS ON-STATE CURRENT: o

Tc =70°C, conductionangle =360 . .........iuiiiiiiiia i IT(RMS) 15 —— A
PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT: ITsm

For one full cycle of applied principal voltage

60 Hz (sinusoidal), TC=700C ... ... . ... ittt 100 —— A
For one fuil cycle of applied principal voltage
(50-Hz, sinusoidal), TC=700C. . ... ... ... . ittt 85 —— A

For more than one full cycle of appliedvoltage . ... ...........ocuvuieunnnnn.n See Fig. 6.
PEAK GATE-TRIGGER CURRENT:

FOr T S MBX. .ttt et i et e it g™ —4 A
RATE OF CHANGE OF ON-STATE CURRENT:

VD = VDROM:, IGT = 200 mA, tr = 0.1 us (See Fig. 3) ....... teeeieieneseeeens di/dt — 150 —— Alus
FUSING CURRENT (for triac protection):

Ty=—401t0100°C, t= 12510 TOMS ... uuuunneanneieeneaieaaeenens 12t 50 — A%
GATE POWER DISSIPATION:

Peak® (for 1 us max. and IGTm =S4 A) L. .uiiiiiiii e PGM 16 —— w

Average (averaging time = TO MS MAX.) «vvvvnneterenineennneeeinneennnnnns PG(AV) 0.45 —— w
TEMPERATURE RANGE:*

SIOMAER ..ottt et e Tog — —4010 150 — ’c

Operating (Case) Te — —40 to 100 — (o]
PIN TEMPERATURE (During soldering):

At distances 2> 1/32 in. (0.8 mm) from seating plane for 10smax.  ..... e TP 225 —— °c

® For either polarity of main terminal 2 voltage (VMT2) with reference to main terminal 1.
® For either polarity of gate voltage (VG) with reference to main terminal 1.
4 For temperature measurement ref point, see Dil ional Outline.

974

89



T4700 Series File No. 300

Characteristics at Maximum Ratings (unless otherwise specified), and at Indicated Case Temp e (Tg).

CHARACTERISTICS TRIAC TYPES UNITS
T4700B T4700D
Min. Typ. Max. Min. | Typ. Max.

Peak Off-State Current$, IDROM

Gate open

At Tj = +100° C and VDROM = Max. rated value - 0.2 4 - 0.2 4 mA

Instantaneous On-State Voltage$, v

For iT =30 A (peak) and Tc=+250C. . ... ... — 1.6 2.0 - 1.6 20 V(peak)

DC Holding Current$, 1H0:

Gate Open

Initial principal current = 150 mA (dc)

AtTc=+4250C................. e - 15 60 - 15 60 mA(dc)

For other case temperatures. . ... ......... See Fig. 8 See Fig. 8

Critical Rate of Applied Commutating Voltage$,

Commutating dv/dt:

For vp = VDROM. IT(RMS) = 15 A, commutating
di/dt =8 A/ms, and gate unenergized
AtTC=+700C........ ... 2 10 - 2 10 - V/us

Critical Rate of Rise of Off-State Voltage®,

Critical dv/dt:

For vD = VDROM, exponential voltage rise,
gate open
AtTC=+1000C. . ................. 30 150 - 20 100 - V/us

DC Gate-Trigger Current® ¥, IGT

For vp = 6 volts (dc), R|_ = 12 ohms,

Tc = +250 C, and Specified Triggering Mode:

I* Mode: VT2 is positive, Vg is positive. . . - 15 30 - 15 30 mA(dc)
I- Mode: VT2 is positive, Vg is negative. . . - 35 80 - 35 80 mA(dc)
W1+ Mode: VT2 is negative, Vg is positive. . . - '35 80 - 35 80 mA(dc)
I11-Mode: VT2 is negative, Vg is negative. . . - 15 30 - 15 30 mA(dc)
For other case temperatures. . . ........... See Figs. 12 & 13 See Figs. 12 & 13

DC Gate-Trigger Voltage® ®, VGT.
For vp = 6 volts (dc) and R|_ = 12 ohms

AtTc=+4250C. ... - 1 25 - 1 25 V(dc)
For other case temperatures. . . ......... See Fig. 14 See Fig. 14

For vp = VDROM and R = 125 ohms .
AtTC=+1000C....... . ...ovunnn. 0.2 - - 0.2 - - V{dc)

Gate-Controlled Turn-On Time, tgt
(Delay Time + Rise Time)
For vp = VDROM. IGT = 160 mA,
0.1 psrise time, and iT =25 A (peak)

AtTC=+4250C.......... .. - 1.6 25 - 1.6 25 us
Thermal Resistance, Junction to case,
Rgye -+ - v e - - 1.3 - - 1.3 oc/w

&For either polarity of main terminal 2 voltage (VT2) with reference to main terminal 1.
®For either polarity of gate voltage (V) with reference to main terminal 1.

TERMINAL CONNECTIONS

Pin 1: Gate
Pin 2: Main Terminal 1
Case: Main Terminal 2
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Fig. 1 - Principal voltage-current characteristic.

Fig. 2—Waveshapes of tgt
characteristics test.
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Fig. 3—Rate of change of on-state current
with time (defining di/dt).
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CHARACTERISTICS APPLY FOR INDICATED TRIGGERING MODES
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Fig. 12 - DC gate-trigger current characteristics for I* and IlI-  Fig. 13 - DC gate-trigger current characteristics for |- and I11*
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Fig. 14 - DC gate-trigger voltage characteristics.

R2

RFI FILTER

O
AC INPUT

CF VOLIAGE

RCA DIAC
D3202U

cp==

SNUBBER NETWORK FOR INDUCTIVE
LOADS OR WHEN COMMUTATING VOLTAGE
(dv/dt) CHARACTERISTIC IS EXCEEDED,

92CS-15203R4

Fig. 16— Typical phase-control circuit for lamp dimming, heat
control, and universal-motor speed control.

Fig. 15— Turn-on time vs. gate trigger current.

AC INPUT 120V | 240V | 240V
VOLTAGE 60Hz |60Hz |[50Hz
c 0.1uF | 0.05uF |[0.05uF
200v | 400V | 400V
cy 0.1uF | 01uF |0apF
w00V [100v |10V
Ry 100KQ | 200k | 200 KQ
%W W 1w
Ry 1KQ 75KQ | 7.5KQ
%W 2w 2w
R3 15KQ [ 75KQ |7.5KQ
%W 2w 2w
SNUBBER
NETWORK [ Cg | 0.1uF | 01pF |01uF
FOR 15-A 200v_ | 400V |400V
(RMS)® IN- 10002 | 100Q | 1009
DUCTIVE |Rg | %W %W %hW
ce* 0.1 uF 0.1 uF 0.1 uF
RF1 F | 200v_|400v_|400V
FILTER | | c* | 100uH [ 100uH | 1004H
RCA TRIAC T47008 | T4700D_| T4700D

® For other RMS current values refer to RCA Application
Note AN-4745.

* Typical values for lamp dimming circuits.
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(RG]

Thyristors

Bovision T6401 T6411 T6421
Series
ain an 30-A Silicon Triacs
Main Terminal 1 Terminal 1 Features:

Terminat 1

C Gate

= di/dt Capability = 100 A/us
® Shorted-Emitter Center-Gate Design
® Low Switching Losses

®m | ow On-State Voltage at High
Current Levels
® Low Thermal Resistance

' Voltage | 200V | 400V | 600V

Package Types | Types | Types

Main n-1600 PR Pressfit T64018 | T6401D | T6401M

Terminal2 | 00 : Main (40660) | (40661) | (40671)

Terminal 2

6401 S| TS 2 | e T
T6411 Series| T6421 Series

Press-fit Isolated- T6421B | T6421D | T6421M

Stud 1eolated-ctud Stud (40805) | (40806) | (40807)

These RCA triacs are gate-controlled full-wave silicon ac
switches. They are designed to switch from an off-state to an
on-state for either polarity of applied voltage with positive

or neqative gate triggering voltages.

MAXIMUM RATINGS, Absolute-Maximum Values:

Numbers in parentheses are former RCA type numbers.

These triacs are intended for control of ac loads in applica-
tions such as heating controls, motor controls, arc-welding
equipment, light dimmers, and power switching systems.
They can also be used in air-conditioning and photocopying
equipment.

For Operation with Sinusoidal Supply Voltage at Frequencies up to T6401B T6401D T6401M
50/60 Hz and with Resistive or Inductive Load. ’ T6411B T6411D T6411M
REPETITIVE PEAK OFF-STATE VOLTAGE:® T64218  T6421D  T6421M
Gateopen, Ty)=-5010100°C . ...............0uurunoon... VproMm 200 400 600 v
RMS ON-STATE CURRENT (Conduction angle = 3600):
Cas-er(t:er:ngg;atcuvﬁpress-m WPBS) L ITRMS) 30 A
=600 C(Stud types) . . ..o oot 30 A
=650 C (Isofated-stud types) . ......................... 30 A
For other condition; ..................................... See Fig. 3
PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT: ITSM
For one cycle of applied principal voltage. TC as above
60 Hz (sinusoidal) ... .............. ... 300 A
50 Hz (sinusoidal) ... .....................0. ..., 265 A
For more than one cycle of applied principal voltage . . . ............ See Fig. 4
RATE-OF-CHANGE OF ON-STATE CURRENT: di/dt
Vpm= VDROM. !GT =200 mA, t, = 0.1 Us (See Fig. 13) . ... ... ... 100 Alus
FUSING CURRENT (for triac protection): 2 2
Ty=-4010100°C,t=125t010MS .....oovrnrrnnnnannnnn.... 14 450 A%s
PEAK GATE-TRIGGER CURRENT:" IGT™
For 1 s max.,See Fig. 7. .. .. ... ..., 12 A
GATE POWER DISSIPATION:
PEAK (For 1 us max., lgym <4 A, See Fig. 7) ................. PGM 40 w
AVERAGE . . ... ... ......... e PG(AV) 0.75 w
TEM A
St AN Tao 65 10 150 o
Operating (Case) . . . .. ........oounteaee e TC —65 to 100 oc
TERMINAL TEMPERATURE (During soldering): T
For 10 s max. (terminals and case) . ......................... - 225 °c
974
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File No. 459 T6401, T6411, T6421 Series

MAXIMUM RATINGS, Absolute-Maximum Values:
T6401B T6401D T6401M

For Operation with Sinusoidal Supply Voltage at Frequencies up to T6411B T6411D T6411M
50/60 Hz and with Resistive or Inductive Load. T64218 T6421D T6421M
STUD TORQUE:
Recommended ......... ... ... ... ... . i 35 in-lb
Maximum (DO NOT EXCEED) . ..., 50 in-lb
® For either polarity of main terminal 2 voltage (VmT?2) with reference to main terminal 1.
® For either polarity of gate voltage (V) with reference to main terminal 1.
For temperature measurement reference point, see Dimensional Outline.
ELECTRICAL CHARACTERISTICS
At Maximum Ratings and at Indicated Case Temp (Tc) Unless Otherwise Specified
LIMITS
CHARACTERISTIC SYMBOL UNITS
Min. Typ. Max.
Peak Off-State Current:®
Gate open, Tj = 100° C,Vprom = Max. rated value IDROM - 0.2 4 mA
Maximum On-State Voltage:®
ForiT=100A (peak), Tc=250C ................ VTm - 21 2.5 \
DC Holding Current:® -
Gate open, Initial principal current = 150 mA (DC), vp =12V:
TC=250C ..o IHO - 25 60 mA
For other case temperatures . .. ............... See Fig. 6
Critical Rate-of-Rise of Commutation Voltage:®
Forvp = VDROM. IT(RMS) = 30 A, commutating
di/dt = 16 A/ms, gate unenergized, (See Fig. 14):
Tc = 650C (Press-fittypes) ................ 3 20 -
= 600C(Studtypes) ...........cionnn dv/dt 3 20 - Vl/us
= b50C (lIsolated-studtypes) .............. 3 20 -
Critical Rate-of-Rise of Off-State Voltage:®
For vp = VDROM. exponential voltage rise, gate open,
Tc=1000C:
T6401B, T6411B,T6421B . .. ... ... ... ...t 40 200 -
T6401D, T6411D,T6421D - - - - -« o v v v e e ee s dv/dt 25 150 - Vius
T6401M, T6411M, T642TM - - -+ v oo eeee e 20 100 -
DC Gate-Trigger Current:$®  Mode  VMT2 Vg
Forvp =12V (DC), I+ positive  positive - 15 50
RL =30, - negative  negative - 20 50
Tc =250C I- positive  negative IGT - 30 80 mA
) I+ negative  positive ~ 40 80
For other case temperatures . ................... See Figs. 8& 9
DC Gate-Trigger Voltage:$¢
For vp =12 V(DC), R =30 Q,
TC =250C ... - 1.35 25
VGT ) v
For other case temperatures . ................ See Fig. 10
For vp = VDROM. Ri =125 2, Tc = 1000 C 0.2 _ —
Gate-Controlled Turn-On Time:
(Delay Time + Rise Time)
For vp = VDROM. IGT = 200 mA, t, = 0.1 us,
iT = 45 A (peak), Tc = 250 C (See Figs. 11& 15) . ... tqt - 1.7 3 us
Thermal Resistance, Junction-to-Case:
Steady-State
Pressfittypes ............. ... ... ... - - 08
ST vt e byc - - 0.9
Transient (Press-fit & stud types). . ............... See Fig. 12 oc/w
Thermal Resistance, Junction-to-Hex (Stud, See Dim. Outline):
Steady-State (Isolated-stud types). . . . ............. 6J-1H - - 1
& For either polarity of main terminal 2 voltage (VMT2) with reference to main terminal 1.

4 For either polarity of gate voltage (V) with reference to main terminal 1.
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QUADRANT
No. !

o.
MAIN TERMINAL 2
OSITIVE

OFF STATE
“Vorow [/ -
-v ! +V
QUADRANT
No. Wi
MAIN TERMINAL 2
NEGATIVE STATE -1 92LS ~2214RS

Fig. 1 — Principal voltage-current charac-
teristic .

CURRENT WAVEFORM: SINUSOIDAL H
LOAD: RESISTIVE OR INDUCTIVE H
CONDUCTION ANGLE = 360° H
CASE TEMPERATURE: MEASURED H
AS SHOWN ON DIMENSIONAL OUTLINES |
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Fig. 3 — Maximum allowable case temper-
ature vs. on-state current.

CASE TEMPERATURE (T¢)=25°C
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~
o

INSTANTANEOUS ON-STATE CURRENT (I

o 05 |
INSTANTANEQUS ON-STATE VOLTAGE (vT)-—V
(POSITIVE OR NEGATIVE) 9255-3811
Fig. 5 — On-state current vs. on-state
voltage.
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AVERAGE POWER DISSIPATION —W

CURRENT WAVEFORM: SINUSOIDAL
LOAD: RESISTIVE OR INDUCTIVE
CONDUCTION ANGLE » 360°
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FULL-CYCLE RMS ON-STATE CURRENT [IT(RMS)]—A
9255-3810

Fig. 2 — Power dissipation vs. on-state
current.
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SPECIFIED CASE TEMP.
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Fig. 4 — Peak surge on-state current vs.
surge current duration.
INITIAL ON-STATE CURRENT = 150mA
I
<
€
1
33 .
=~ Z
g X
28 a0 L
xZ
§ 8
o Ié‘
ZzZ e
53
28
13
o 40
o
20)
70 ~60 -50-40 =30 -20 -10 20 30 40
CASE TEMPERATURE (Tc )—e°c
92CS~I5200R1

Fig. 6 — DC holding current vs. case
temperature.
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TRIGGERING MODES:AL| T | a—
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R UPPER LIMIT or-‘ PERMISSIMLE o L For R Iy o~ mope
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04| DISSIPATION AT RATED CONDITIONS i ‘rH{HHP,—H%H FEET
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CASE TEMPERATURE (Tg)—°C
DC GATE-TRIGGER CURRENT (IgT)—A
(POSITIVE OR NEGATIVE) 92CS-15198R3 92Cs-15199
Flg 7 - Gate trigger characteristics and Fig. 8 — DC gate-trigger current vs. case
g C for deter of temperature (1* & 111~ modes).
permissible gate trigger pulses.
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Fig. 9 — DC gate-trigger current vs. case Fig. 10 — DC gate-trigger voltage vs. case
temperature (1- & I11* modes). temperature.
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Fig. 11 — Turn-on time vs. gate trigger Fig. 12 — Transient junction-to-case
current. thermal resistance vs. time.

97



T6401, T6411, T6421 Series File No. 459

SUPPLY
VOLTAGE

[l
|
|
Sao COMMUTATING | -
~di/dt |
|
COMMUTATING. ‘ :
dv/dt I |
11 }
' i
PRINCIPAL | |
92e5-17063 VOLTAGE | coMMUTATING
| dvrdt U -
| T 92LS-2609R3 92¢s-13366R2
Fig. 13 — Rate of change of on-state current  Fig. 14 — Relationship between supply voltage Fig. 15 — Relationship between off-state voltage,
with time (defining di/dt). and principle current (inductive load) on-state current, and gate-trigger volt-
howing refe points for definitic age showing reference points for defi-
of commutating voltage (dv/dt). nition of turn-on time (tge).

AC INPUT 120v |240v | 240V
VOLTAGE 60Hz |60Hz | 50Hz
RFIFILTER
e q  RELFILTER 0.14F | 0.1, 0.1

N s 3 O | [da | v
v B i o.1uF |0.uF | 0.uF
RCA 1 [ ! Ca 100v |100v | 100v
R . TRIAC | Rg i : N O 100k 212002 (2502

[ [ ¢ i AC INPUT Ry
LEN [ L= VOLTAGE V2w | W W

R '
¥, [ 1 Ra 2.2kQ33kQ2 | 33k
1 ’1‘. 1 1 U2W | 12w | 1w
RCA DIAC ; — ; R3 15;%’2 ‘151;5} ‘5/5\?
H ° 1 1
032020 Lgmmd bemoe- -

cg | QM [O0F | 0pF
€ Cza: SNUBBER NETWORK FORINDUCTIVE SNUBBER 200V | 400V | 400V

LOADS OR WHEN COMMUTATING VOLTA( TWO!
(dv/dt) CHARACTERISTIC IS EXCEEDED. NE RK Rs ‘1?02% ‘c/\oz&l 1302‘!”1
lcge| O.1kF [O.F | 0.uF
0265.15203R4 REI 200V | 400V | 400V

FILTER
LE®| 100uH 200 | 20014

Fig. 16 — Typical phase-control circuit for lamp dimming, heat control, and

. 764010
universal-motor speed control. RCATRIACS | Teatin | Tedsin Teaio
764218 | T6421D| T6421D

*Typical vaiucs for lamp dimming circuits.

WARNING: TERMINAL CONNECTIONS
The RCA isolated-stud package thyristors should be han-

dled with care. The ceramic portion of these thyristors con- No.1-Gate

tains BERYLLIUM OXIDE as a major ingredient. Do not ) No.2—Main Terminal 1
crush, grind, or abrade these portions of the thyristors be- Case, No.3—Main Terminal 2
cause the dust resulting from such action may be hazardous

if inhaled.
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RGN

Solid State
Division

Thyristors

T6404 T6405
T6414 T6415

Series

Main Terminal 1

=

Main Terminal 1

400-Hz, 25 & 40-A Silicon Triacs

For Control-Systems Application in Airborne and

Ground-Support Type Equipment

Features:

= RMS On-State Current —

IT(RMS) = 25A: T6405 and T5415 Series
=40A: T6404 and T6414 Series
® Commutating dv/dt Capability Characterized at 400 Hz

® Shorted-Emitter Center-Gate Design
= di/dt Capability = 100 A/us

Main Terminal 2
Main Terminal 2 Voltage 200 v 400 v
Package Types Types
T6404 Series T6414 Series Press-fit T6404B (40791) T6404D (40792) .
T6405 Series T6415 Series Pressfit T64058 ( 40787) T6405D (40788) Numbers in parentheses are
- former RCA Type numbers.
Press-fit wrsoo | Stua was0n Stud T64148 (40793) T6414D (40794)
Stud T6415B (40789) T6415D ( 40790)

These RCA triacs are gate-controlled full-wave silicon ac
switches. They are designed to switch from an off-state to an
on-state for either polarity of applied voltage with positive
or negative gate triggering voltages.

They are intended for operation at 400 Hz with resistive
or inductive loads and nominal line voltages of 115 and

MAXIMUM RATINGS, Absolute-Maximum Values:

For Operation with Sinusoidal Supply Voltage at 400 Hz and with Resistive or Inductive Load.

REPETITIVE PEAK OFF-STATE VOLTAGE:*
Gate open, Ty=-50t0 1100 C
RMS ON-STATE CURRENT (Conduction Angle = 3600):
Case temperature
Tc =85°C (T6405 Series) - -
800 C (T6415 Series) ..
700 C (T6404 Series) ..
650 C (T6414 Series)
For other conditions
PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT:
For one cycle of applied principal voltage, Tg as above
400 Hz (sinusoidal). . . . .
60 Hz (sinusoidal) .
50 Hz (sinusoidal) .........ooviiiiineinn...
For more than one cycle of applied principal voltage
RATE-OF-CHANGE OF ON-STATE CURRENT:

VDM = VDROM. |GT =200 mA, t, = 0.1 us (See Fig. 15) .........

FUSING CURRENT (for Triac Protection):
Ty=-560t0 1100C,t=1.251t0 10 ms
PEAK GATE-TRIGGER CURRENT:®

ForTusmax. (See Fig. 7) «..ovvuuenenneneanerennnnennannnns

GATE POWER DISSIPATION:

Peak (For 10 us max., IgTM <4 A (peak), (See Fig. 7) ...........
T P

TEMPERATURE RANGE:4
Storage
Operating (Case)

TERMINAL TEMPERATURE (During soldering):

For 10 smax. (terminalsand case) . ........oveiirnnernnnnennnn

208 V RMS sine wave and repetitive peak off-state voitages
of 200 V and 400 V.

These triacs exhibit commutating voltage (dv/dt) capability
at high commutating current (di/dt). They can aiso be used
in 60-Hz applications where high commutating capability
is required.

T6404B T6404D
T64058B T6405D
T64148 T6414D
VDROM T64158 T64150
.............. 200 400 v
IT(RMS)
25 A
25 A
40 A
40— A
.............. See Fig.3 ——
ITsm
600 A
300 A
265 A
.............. See Fig.4
di/dt
.............. 100 Alus
12t
.............. 270 A%
lgTm
.............. 12— — A
.............. PGM R w
.............. PG(AV) 0.756 ——— w
.............. Tstg — — —50t0 150 oc
.............. Tc —5010 110 oc
T
.............. 226 ——— oC

* For either polarity of main terminal 2 voltage (VpT2) with reference to main terminal 1.

® For either polarity of gate voltage (V@) with reference to main terminal 1.
4 For temperature measurement reference point, see Dimensional Outline.

9-74

99



T6404 T6405 T6414 T6415 Series File No. 487

MAXIMUM RATINGS, Absolute-Maximum Values: (Cont'd) Ig:ggg Igggg
For Operation with Sinusoidal Supply Voltage at 400 Hz and with Resistive or Inductive Load. T6414B T6414D
STUD TORQUE: Te4158 Te4150
Recommended. ................. Ts 35 in-lb
Maximum (DO NOT EXCEED) 50 in-lb
ELECTRICAL CHARACTERISTICS
At Maximum Ratings and at Indicated Case Temperature (T¢) Unless Otherwise Specified
LIMITS
CHARACTERISTIC UNITS
SymBoL Min. | Typ. | Max.
Peak Off-State Current:®
‘Gate open, Ty = 1100 C, VDROM = Max.rated value. . . ... ......... IDROM - | 02 4 mA
Maximum On-State Voltage:‘
For iT = 100 A (peak), T¢ = 250 C: VTM \
T6405 & T6AI5Series .. ...vieet iie it iii ey - 1.7 25
T6404 & T6AT4Series .. .. ... .. .. .oiiiiiiiiiii - 1.7 2
DC Holding Current:®
Gate open, Initial principal current = 500 mA (DC),vp =12V,
TC=280 C o e s IHO - 30 90 | mA
For other case temperatures ..............oovuinienneennnnn See Fig.6
Critical Rate-of-Rise of Commutation Voltage:‘
For vp = VDROM, IT(RMS) = rated value, gate unenergized,
(See Figs.13 & 14):
Commutating di/dt = 88 A/ms
TC=850C (T6405 Series) - -« «ceeeermmmmeneeeeeennnannn dv/dt 2 - — V/us
=800C (T6415Series) ......ovueemrreeneenenennenn. 2 — —
Commutating di/dt = 141 A/ms
Tc=700C (T6404 Series) ............. A 2 - —
=650 C (T6414 Series) ...........coiiiiinnnennn.n 2 - -
Critical Rate-of-Rise of Off-State Voltage:‘
For vp = VDROM, exponential voltage rise, gate open, Tc = 1100 C: dv/dt Vips
T6405 & T6415Series . ... i, 30 150 —
T6404 & T6414Series . ......ovviet iiineeeiiiiianeennns 50 200 -
DC Gate-Trigger Current: &t Mode VMT2 \7]
Forvp =12V (DC), 1t positive  positive - 20 80
RL =308, = negative  negative IGT - 50 80 mA
Tc =250C = positive negative -- 80 120
i+ negative  positive - 80 | 120
For other case temperatures . ............c..coeuineenneennnennn See Figs.8 &9
DC Gate-Trigger Voltage: &t
Forvp =12 V(DC),R =30 82, TC=259C.......cvveninrnrnnn. VGT - 2 3 v
For other case temperatures . ..............ovuinininnennnnnn See Fig. 10
Forvp = VDROM,RL =125, Tc=1100C .................... 0.2 - -
Gate-Controlled Turn-On Time:
(Delay Time + Rise Time)
For vp = VDROM, IGT = 150 mA, ty = 0.1 s, gt
iT =60 A (peak), Tc=250C (See Figs. 11 & 12) . ................. - 1.6 25 s
Thermal Resistance, Junction-to-Case:
Steady-State
Press-fit types .. ... ..ot e 9. - - 0.8 °
Stud ........... e e - - 0.9 cw
Transient (Press-fit & stud types) ............coiiiininenneennn. See Fig. 16

& For either polarity of main terminal 2 voltage (VT 2) with reference to main terminal 1.

t For either polarity of gate voltage (V) with reference to main terminal 1.
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T6404 T6405 T6414 T6415 Series

1 QUADRANT

No. |
MAIN TERMINAL 2
POSITIVE
[~+-ON

STATE
OFF STATE Tio
“Vorow [ -
-V —— i had
-1- / +VDproM
OFF STATE
QUADRANT
No. Il

MAIN TERMINAL 2

NEGATIVE STATE | _ 1 92LS — 2214R5

Fig. 1 — Principal voltage-current characteristic.
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Fig. 2 — Power dissipation vs. on-state current.

CURRENT WAVEFORM: _ SINUSOIDAL LOAD: RESISTIVE
LOAD: RESISTIVE OR INDUCTIVE RMS ON-STATE CURRENT [I1(Rms)]= RATED VALUE AT
CONDUCTION ANGLE = 360° SPECIFIED CASE TEMPERATURE
CASE TEMPERATURE: MEASURED AS i | [ ] 1
SHOWN ON DIMENSIONAL OUTLINE: Teor I 600
T T TTTTT 1T = I
Hop T CONDUCTION PuGLE Z \ GATE CONTROL MAY BE LOST
o HT H oy s S 500 DURING AND IMMEDIATELY FOLLOWING
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35 1o B N OVERLOAD MAY NOT BE REPEATED
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Fig. 3 — Z case vs. ate current. Fig. 4 — Peak surge on-state current vs. surge current duration.
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Fig. 5 — On-state current vs. on-state voltage.

Fig. 6 — DC holding current vs. case temperature.
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Fig. 9 — DC gate-trigger current vs. case temperature (I~ & nrt
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Fig. 11 — Turn-on time vs. gate trigger current.
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Fig. 12 — Relationship between off-state voltage, on-state current,
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definition of turn-on time (tg¢).
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WARNING:
The RCA isolated-stud package thyristors should be han-
SNUBBER NETWORK FOR dled with Th . . £ these thyrist
INDUCTIVE LOADS OR WHEN ed with care. The ceramic portion of these thyristors con-
COMMUTATING VOLTAGE (dv/dt) tains BERYLLIUM OXIDE as a major ingredient. Do not
100v | 100v CHARACTERISTIC IS EXCEEDED. crush, grind, or abrade these portions of the thyristors be-
cause the dust resulting from such action may be hazardous
920517953 if inhaled.

Fig. 17 — Typical phase-control circuit for operation at 400 Hz.

TERMINAL CONNECTIONS

No.1—Gate
No.2—Main Terminal 1
Case,No.3—Main Terminal 2
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Thyristors

ING7/

Solid State T8401 T8411 T8421
Division .
Series
Wasiz | misis masis 60-A Silicon Triacs
MT MT1 s s
¢ ' For Phase-Control and Load-Switching Applications
Features:
u di/dt Capability = 300 A/us ® Low On-State Voltage at High Current Levels
® Shorted-Emitter, Center-Gate Design ® Low Thermal Resistance
MT2 = Low Switching Losses
Gate
i/ T~ {é'\sa'e Yoltage 200 v 400 v 600 v
" M2 mT2 Package
T84018 T8411B T8421B Press-fit T84018B (41029) | T8401D (41030) | T8401M (41031)
%3}3 j:_’g:: m mgm Stud T8411B (41032) | T8411D (41033) | T8411M (41034)
. Iso-stud T8421B (41035) | T8421D (41036) | T8421M (41037)
Press-fit- Stud  Isolated-Stud
in p: h (e.g. 41029) are former RCA type numbers
RCA T8401, T8411, and T8421 series triacs are gate- These triacs are intended for control of ac loads in applica-

controlled, full-wave silicon ac switches. They are designed
to switch from an off-state to an on-state for either
polarity of applied voltage with positive or negative trig-
gering voltages.

equipment,

light dimmers,

tions such as heating controls motor controls, arc-welding
and power switching systems.
They can also be used in air-conditioning and photocopying
equipment

MAXIMUM RATINGS, Absolute-Maximum Values: T8401B T8401D T8401M
For Operation with Sinusoidal Supply Voltage at Frequencies T8411B T8411D T8421Mm
up to 50/60 Hz and with Resistive or Inductive Load. T8421B T8421D T8421M
REPETITIVE PEAK OFF-STATE VOLTAGE:® VbROM
Gate open, Ty = —40 to 110°C oo 200 400 600 \%
RMS ON-STATE CURRENT (Conduction angle = 360° ): IT(RMS)
Case Temperature
Tc= 85 C (Press-Fittypes) ....oovvinnniinninnnnn., e 60 A
80 CStUA TYPeS) ..ot ittt e 60 A
75°C {Isolated-Stud types) 60 A
Forotherconditions ..................covuu.nn See Fig. 3
PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT: Itsm
For one cycle of applied principal voltage , TC as above
60 Hz (sinusoidal) 600 A
50 Hz (sinusoidal) 500 A
For more than one cycle of applied principal voltage See Fig. 4
RATE OF CHANGE OF ON-STATE CURRENT:
Vom = Vorom: ' = 300 mA, t, = 0.1 s (See Fig. 13) ................. di/dt 300 Alus
FUSING CURRENT (for Triac Protection):
Ty=—4010 110°C, 1= 12510 10 MS  +.vunuenrrnrennsnnenennnnnnns 12 1800 A%
PEAK GATE-TRIGGER CURRENT:"
For 10 us max. (See Fig. 7) ... ..urntninininietn et eaenanaens lgT™ 7 A
GATE POWER DISSIPATION (See Fig. 7):
Peak (For 10 us max., lgp <7 A (peak) PGm 42 w
AVERAGE ..... PG(AV) 0.7 w
TEMPERATURE RANG
Storage . .......... Totg —40t0 150 Zc
Operating (Case) Tc —40to 110 (o]
TERMINAL TEMPERATURE (During soldering| N
For 10s max. (terminalsand case) ..............ccoviuiiiiiniennnnnn, Tr 225 °c
STUD TORQUE: Tg
125 in-lb
150 in-lb

® For either polarity of main terminal 2 voltage (VMT2) with reference to main terminal 1.
® For either polarity of gate voltage (VG) with reference to main terminal 1. “ For temperature measurement reference point, see Dimensional Outline.
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ELECTRICAL CHARACTERISTICS At Maximum Ratings Unless Otherwise Specified, and at Indicated Temperature

LIMITS
CHARACTERISTIC SYMBOL For All Types UNITS
Except as Specified
MIN. TYP. MAX.
Peak Off-State Current:®
Gate open, VDROM =Max.ratedvalue ........... ... it IDROM - 0.4 4 mA
Maximum On-State Voltage:®
Forip=100A (peak), Tg = 257 e vTMm - 1.656 1.8 \%
DC Holding Current:®
Gate open, Initial pnnclpal current = 500 mA (dc)
vp=12V,Tg= 250‘... Ho - 20 60
Tc= —40°C - - 85 mA
For other case temperatures See Fig. 6
Critical Rate-of-Rise of Commutation Voltage:‘
For vp = VDROM' lT(RMS) =60 A, commutating
di/dt = 32 A/ms gate unenergized, (See Fig. 14): dv/dt
= 75 Pressfittypes) ........ ... i 3 10 -
Tc= C (Press-fit types) Vins
=65°C (Stud types) ..ot e 3 10 -
=55 C (Isolated-stud types) ...........c.ciiiinrniiiiiaiann 3 10 —
Critical Rate-of-Rise of Off-State Voltage:' o
Forvp =Vprom: exponential voltage rise, gate open, Tc = 110 C: dv/dt Vius
T84018, T84118B, ¥8421B 50 200 -
T8401D, T8411D, T8421D .. 30 150 -
T8401M, T8411M, T8421M 20 100 -
DC Gate-Trigger Current:*®  Mode Vmr2 Vg
Forvp =12V (dc) I+ positive positive - 20 75
R = 30 2 = negative negative - 40 75
TC 25 (% [ positive negative - 40 150
11T negative positive - 100 150
et mA
Mode VmT2 Vg
Forvp =12V (dc) "+ positive positive - 35 150
RL=300Q 111~ negative negative - 80 150
Tc= —40°C 1~ positive negative - 100 400
"+ negative positive - 280 400
For other case temperatures ......................................... See Figs.8 & 9
DC Gate-Trigger Voltage:®
Forvp = 12 V (de), RL =30 Q
Tc= 25°C Vgt - 1.35 28 \
FOr other case teMPeratures ... .....vueueeenenenenenenenenennenenans See Fig. 10
Gate-Controlled Turn-On Time:
(Delay Time + Rise Time)
Forvp =Vprom. IGT = 300 A, t, = 0.1 us, gt
it =85 A (peak), Tc= 25°C (See Flgs M&TE) i - 1.2 25 us
Thermal Resistance, Junction-to-Case:
Steady-State
Press- it LY PeS & .ttt e e e - - 0.3
Stud types ..... e - —_ 0.35
Isolated-stud types ............ Roac _ _ 0.4 ‘cw
Transient (Press-fit & Stud types) See Fig. 12

® For either polarity of main terminal 2 voltage (VMTZ) with reference to main terminal 1.
8 For either polarity of gate voltage (V) with reference to main terminal 1.
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CURRENT WAVEFORM: {4
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Fig. 1 — Principal voltage-current characteristic. FULL-CYCLE RMS ON- STATE CURRENT [Tt (qms)] -4
92C5-22760
Fig. 2 — Power dissipation vs. on-state current.
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Fig. 3 — Maxi) llowable case vs. on-state current.

Fig. 4 — Peak surge on-state current vs. surge current duration.
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Fig. 5 — On-state current vs. on-state voltage.
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Fig. 6 — DC holding current vs. case temperature.
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| I PRINCIPAL DC VOLTAGE = 12V
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| TRIGGERING MODES: ALL.
100'8-ENCLOSED AREA INDICATES LOCUS OF
6f-POSSIBLE T POINTS.

n
a
o

SHADED AREA |
IS TYPICAL

| | RESISTANCE
RANGE .-

[
o
o

S

S
o

=7
/i
v/

(POSITIVE OR NEGATIVE)

MAX. REP. RATE [——
| PULSES/ S

24— { UPPER LIMIT O E
t AVERAGE (DC) GATE POWER

DC GATE TRIGGER CURRENT (IgT)-mA
@
o

o
o

DC GATE-TRIGGER VOLTAGE (VgT)-V

o DISSIPATION AT RATED CONDITIONS
Y e L i) [e]
4 6 8 2 4 6 -
o | 10 100 ° 40
DC GATE-TRIGGER CURRENT (Ig7)-A CASE TEMPERATURE (T¢ 12C
(POSITIVE OR NEGATIVE) 92CS-1971
92¢5-22764
Fig. 7 — Gate-trigger ch. istic and limitil ditions for Fig. 8 — DC gate-trigger current vs. case temperature
determination of permissible gate-trigger pulses. (1" and 111~ modes).
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92¢5-17063
Fig. 13 — Rate-of-change of on-state current with time (defining di/dt).

tgr=td+tr

/90'/0 POINT

92CS-13366R2

Fig. 15 — Relationship between off-state voltage, on-state current,
and gate-trigger voltage showing reference points for
definition of turn-on time (t t)
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OR WHEN COMMUTATING VOLTAGE
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Fig. 16 — Typical phase-control circuit tor lamp dimming, heat
control, and universal-motor speed control.
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Fig. 14 — Relatlonshlp between supply voltage and principal current
ive load) sh points for definition of
commutating voltage (dv/dt)

TERMINAL CONNECTIONS FOR ALL TYPES

No. 1 — Gate
No. 2 — Main Terminal 1
Case, No. 3 — Main Terminal 2

WARNING: The ceramic of the isolated stud package con-
tains beryllium oxide. Do not crush, grind, or abrade this
part because the dust resulting from such action may be
hazardous if inhaled, Disposal should be by burial.

AC INPUT 120V [ 240V | 240V
VOLTAGE 60Hz | 60Hz | 50 Hz
c4 0.14uF | 0.14F | 0.14F
200V | 400V | 400V
cy 0.14F | 0.14F | 0.14F
100V | 100V | 100V
Ry 100 kS2 | 200 k2 | 250 kQ
KW %W | nw
R2 2.2kQ |33k [ 33kQ
12w | 1w | 1w
R3 1B5kQ | 15kQ | 15kQ
BW_ | nw | nw
SNUBBER 018 |08 | 0.8
NETWORK|Cg | 0.22uF | 0.22 uF | 0.22 uF
FOR 60 A 200V | 400V | 400V
(RMS)® IN- 330 330 330
DUCTIVE |gg | 3909 |3%0Q |390Q
LOAD KW | BwW (%W
0.14F [014F | 0.14F
RFI Cge | 200v {400V | 400V
FILTER [t ge | 100 4H | 200 uH | 200 uH
784018 | T8401D| T8401D
RCA TRIACS T84118 | T8411D| T8411D
T8421B | T8421D| T8421D

® For other RMS Current values refer to RCA
Application Note AN-4745,

© Typical values for Lamp dimming circuits.
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IR0

Thyristors

gpl_id_ State
vision
T8430 T8440 T8450
Series
H-1812  H-1813 H-1814 80-A Silicon Triacs
MT1 MT1 .
I O oS Press-Fit, Stud, and Isolated-Stud Packages
? S Features:
] o di/dt Capability = 300 A/us @ Low On-State Voltage at High
@ Shorted-Emitter Center-Gate Design Current Levels
L 8 Low Switching Losses a8 Low Thermal Resistance
Voltage 200V 400 V 600 V
Package Types Types Types
i T8430B | T8430D | T8430M
Prossfit (40916) | (40917) | (40918)
Stud T8440B | T8440D | T8440M
(40919) (40920) (40921)
T8430 18 T8440 T84508 | TB450D | T8450M
Series Serss  Series Isolated-stud (a0672) | 140978 | @0924)
Press- fit Stud lated-Stud Numbers in p b are former RCA type numbers.

These RCA triacs are gate-controlled full-wave silicon ac These triacs are intended for control of ac loads in applica-
switches. They are designed to switch from an off-state to an tions such as heating controls, motor controls, arc-welding
on-state for either polarity of applied voltage with positive or equipment, light dimmers, and power switching systems.

negative gate triggering voltages.

They can also be used in air-conditioning and photocopying

equipment.
MAXIMUM RATINGS, Absolute-Maximum Values: T8430B T8430D T8430M
For Operation with Sinusoidal Supply Voltage at Frequencies up to 50/60 Hz and with T8440B T8440D TB8440M
Resistive or Inductive Load. T8450B T8450D T8450M
REPETITIVE PEAK OFF-STATE VOLTAGE:* Vbrom 200 400 600 V
Gateopen, Tj =-4010 110°C .. ...iuiuiininiiit it
RMS ON-STATE CURRENT (Conduction Angle = 360°): IT(RMS)
Case temperature
Tc= 75°C (Press-Fit tYPES) ..o vtnte it eeee e e e 80 A
65°C (Stud types) ... 80 A
56°C (Isolated-Stud types) 80 A
For other conditions .. ........uttteai i, See Fig. 3
PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT: ITsm
For one cycle of applied principal voltage , TC as above
60 Hz (sinusoidal) . ’ 850 A
50 Hz (sinusoidal) 720 A
For more than one cycle of applied principal voltage See Fig. 4
RATE-OF-CHANGE OF ON-STATE CURRENT: di/dt
Vom = VDROM: !GT =300 mA, 1, = 0.1us (See Fig. 13) ........coovniinin. .. 300 Alus
FUSING CURRENT (for Triac Protection): 12
T;=-4010110°C,1=1.251010ms .......... e 3600 AZs
PEAK GATE-TRIGGER CURRENT: = aTm
For 10us max. 1See Fig. 7) ........ui it iia 7 A
GATE POWER DISSIPATION:
Peak (For 10us max., |gp < 7A (peak), (See Fig. 7) Pem 40 w
Average PG(av) 0.75 w
TEMPERATURE RANGE:4
F T T Tstg ——— -40 to 150 fc
Operating (Case) Tc ——— -40 to0 110 °c
TERMINAL TEMPERATURE (During soldering): Tr
For 10 s max. (terminals and €ase) .............oviinuineneiniinenennnen, 225 °c
Formerly RCA Dev. Nos. TA7752—-TA7757, and TA7937—TA7939, respectively.
*For either polarity of main terminal 2 voltage (VpT2) with reference to main terminal 1.
8For either polarity of gate voltage (V) with reference to main terminal 1,
AFor f point, see Dimensional Outling.
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MAXIMUM RATINGS, Absolute-Maximum Values: T8430B T8430D T8430M
For Operation with Sinusoidal Supply Voltage at Frequencies up to 50/60 Hz and with T8440B T8440D T8440M
Resistive or Inductive Load. (Cont’d.). T84508 T8450D T8450M
STUD TORQUE: A )
Recommended ... ... . it it i ettt e 125 in.-1b
Maximum (DO NOT EXCEED). ..ottt tiittiiiiiiniiitiiiesiianeeinnnennnnsennnas 150 in:1b

ELECTRICAL CHARACTERISTICS at Maximum Ratings Unless Otherwise Specified and at Indicated Case Temperature (TC)

LIMITS
CHARACTERISTIC SYMBOL MIN. Tvp. MAX. UNITS
Peak Off-State Current:d
Gate open, Tj = 110°C, Vprom = Max. rated value. . | Iprom - 0.4 4 mA
Manxi On-State Voltage:d -
For iT =200 A (peak), Tc=25°C ............... Vim - 1.7 2 v
DC Holding Current:$
Gate open, Initial principal current = 500 mA (dc),
IHO - 20 60 mA
- - 85
See Fig. 6
Critical Rate-of-Rise of Commutation Voltage:é
Forvp = VproMm:! 'T{RMS) = 80 A, commutating
di/dt = 42 A/ms, gate unenergized, (See Fig. 14):
T =75°C (Pressfittypes) .................. 3 10 -
=65°C (Stud types) .................... dv/dt 3 10 - Vlus
=55°C (Isolated-stud types) .............. 3 10 -
Critical Rate-of-Rise of Off-State Voltage:$
For vp = VpROmMm. exponential voltage rise, gate
open, Tc = 110°C: .
T8430B, T8440B, T8450B .................. 50 200 -
T8430D, T8440D,T8450D .. ................ dv/dt 30 150 - V/us
T8430M, T8440M, T8450M. . . .. ............. 20 100 -
DC Gate-Trigger Current:4¢ Mode V12 Vg
Forvp =12V (dc) I+ positive positive - 20 75
RL=30Q 1ll-  negative negative - 40 75
Tc =25°C I-  positive negative - 40 150
I+ negative positive - 100 150
IGT T - mA
Mode VT2 Vg
Forvp =12V (dcj I+ positive positive - 35 150
Ry =30Q I1-  negative negative - 80 150
Tc = -40°C I-  positive negative - 100 400
111+ negative positive - 280 400
For other case temperatures .................... See Figs. 8& 9
DC Gate-Trigger Voltage:4¢
Forvp =12V (dc), R =309,
TC=25C oot v - 1.35 25 v
For other case temperatures . ................... GT See Fig. 10
Gate-Controlled Turn-On Time:
(Delay Time + Rise Time)
Forvp = VpRrom. |GT = 300 mA, t, = 0.1 s,
iT=112 A (peak), T¢ = 25°C (See Figs. 11& 15) ... tat - 1.2 25 us
Thermal Resistance, Junction-to-Case:
Steady-State
Press-fittypes ..........ccoiiiiiininnn.n - - 0.3
StUd types. .. ..ot Roic - - 0.35 °c/wW
Isolated-stud types - - 0.4
Transient (Press-fit & Stud types) See Fig. 12

& For either polarity of main terminal 2 voltage {Vpy12) with reference to main terminal 1.
@ For either polarity of gate voltage {Vg! with reference to main terminat 1.

110



File No. 549

T8430, T8440, T8450 Series
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Fig. 1 — Principal voltage-current characteristic. Fig. 2 — Power dissipation vs. on-state current.
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Fig. 6 — DC holding current vs. case temperature.
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T8430, T8440, T8450 Series

SUPPLY
VOLTAGE

PRINCIPAL
CURRENT

a0

COMMUTATING
dv/dt

et ta e

~—90% POINT

PRINCIPAL
VOLTAGE

92C5-17063 durat

|
|
i
|
|
|
|
Fig. 13 — Rate-of-change of on-state current

with time (defining di/dt). and pnn:cpa/ c

COMMUTATING

Fig. 14—Relationship between supply voltage

9205 - 13366R2
Fig. 15—Relationship between off-state voltage,
on-state current, and gate-trigger volt-

I
|
i
|
I
I
|
|
|
4
|
|
|
i

92L5~2409R3

urrent (inductive Ioad}

of commutating voltage (dv/dt).

points for de age showing reference points for defi-

nition of turn-on time (tgq).

AC INPUT 120V 240V 240V
VOLTAGE 60 Hz 60 Hz 50 Hz
C1 0.1 uF 0.1 uF 0.1 uF
200V 400 Vv 400V
C2 0.1 uF 0.1 uF 0.1 uF
100V 100 V. 100 vV
R1 100k2 | 200k2 | 250 k2
BW %W % W
R2 2.2kQ 3.3kQ 3.3k
%W %W Al
R3 15 k2 15 k2 15 k2
ALl Al nW
ee-q RBEIFILTER SNUBBER 0.18 0.18 0.18
E i H 3 NETWORK |Cs 0.22 uF 0.22 uF 0.22 uF
' | i e FOR 80 A 200V 400 V 400 V
IR '
Rl ' Sq ! - U ac neuT® (RMS)® IN 330 330 330
R3 i . F | VOLTAGE DUCTIVE |[Rs 3908 390 Q 3902
ics b ! LOAD %W %W %W
' Tn ‘ i 0.1 uF 0.1 uF 0.1 uF
ﬁ‘},é"‘c L',__J | RFI Cgo | 200V 400 V 400V
1 Db3202v FILTER 100uH 200 uH 200 uH
T T SMUBSES M TSR COLMMETAE o, e S 8 Rantaill e
(dv/d') CHARACTERISTIC 1S EXCEEDED. RCA TRIACS] Ig::ig: Ig:igg Ig:igg
T8450B | T8450D | T8450D
92CS-22763
© For other RMS Current values refer to RCA
Application Note AN-4745,
'Typical values for Lamp dimming circuits.
Fig. 16 — Typical phase-control circuit for lamp dimming, heat
control, and universal-motor speed control.
TERMINAL CONNECTIONS FOR ALL TYPES WARNING: The of the isolated stud pack con-

No. 1 — Gate
No. 2 — Main Terminal 1
Case, No. 3 — Main Terminal 2

tains beryllium oxide. Do not crush, grind, or abrade this
part because the dust resulting from such action may be
hazardous if inhaled. Disposal should be by burial.
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File No. 96

NG/

Solid State
Division

Thyristors

2N681-
2N690

All-Diffused Types for Power-Control and Power-Switching Applications

Cathode

RCA-2N681 through 2N690 con-
trolled-rectifiers all-diffused,
three-junction, silicon devices for use
in power-control and power-switching
applications requiring blocking-volt-
age capabilities to 600 volts and
forward-current capability of 16 am-
peres (average value) or 25 amperes

are

Anode (s value).
H-1601
JEDEC TO-48
[ FEATURES

e All-diffused construction — assures exceptional
uniformity and stability of characteristics

o Multi-diffusion process — permits precise control

of individual junction parameters

Symmetrical gate-cathode construction — provides
uniform current density, rapid electrical con-
duction, and efficient heat dissipation

Direct-soldered internal construction — assures
exceptional resistance to fatigue

Each unit aged at maximum ratings to assure
dependable performance

All-welded construction and hermetic sealing
Shorted emitter gate-cathode construction

Low leakage currents, both forward and reverse
Low forward voltage drop at high current levels
Low thermal resistance

Exceptionally high stud-torque capability through
use of high-strength copper-alloy stud

Absolute-Maximum Ratings, for Operation with Sinusoidal AC Supply Voltage
at a Frequency between 50 and 400 Hz and with Resistive or Inductive Load

2N681 2N683 2N684 2N686 2N687 2N689 2N690
RATINGS 2N682 2N685 2N688 unITs
Transient Peak Reverse Voltage
(Non-Repetitive), vRM (non-rep) .......... 35 75 150 225 300 350 400 500 600 720 \%
Peak Reverse Voltage
(Repetitive), vVRM (rep). .o oo e v eeennnn 25 50 100 150 200 250 300 400 500 600 \
Peak Forward Blocking Voltage
(Repetitive), VFBOM (rep) «vvvuvenrnnn.n. 600 \
Forward Current:
For case temperature (Tg) of +650C,
and a conduction angle of 1809, IFaV .. .. 16 A
RMS value, IFRMS «« cvvvveveneenennens. 25 A
For other case temperatures and
conductionangles ........... .00 See Fig. 2
Peak Surge Current, iFy (surge)
For one cycle of applied voltage, T = 650C 150 A
For more than one cycle of applied voitage. . ... See Fig. 3
Rate of Change of Forward Current:
VD = VDROM, |GT = 200 mA, tr = 0.5 us
(See Fig. 7),difdt . ....cvvivennennnnnnn, 200 Alus
Fusing Current (for SCR Protection):
Tj=—65101250C, t=11083ms, 12t....... 50 A2s
Peak Gate Power,PGM v.vvvvvvrnninnnnnnnn. 5 w
116 9-74
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Absolute-Maximum Ratings, for Operation with Sinusoidal AC Supply Voltage at a
Frequency between 50 and 400 Hz and with Resistive or Inductive Load (Cont’d.).

2N681 2N683 2N684 2N686 2N687 2N689 2N690
RATINGS 2N682 2N685 2N688

Average Forward Gate Power, PGAYV .......... 0.5
Peak Forward Gate Current, iGKM «««ceceeeen.
Peak Gate Voltage:

Forward, VGKM ««vvvvvvneernnnennnnnenns 10

REVErse, VIKGIM ««vveeroreenoronnnnsnenns 5
Temperature:

Storage, Tstg «coveverenrnnerneanennannns —65 to +150

Operating, Case#, L o3 —65 to +125

Free Air, TEA .« oo e it ii i iaeennenn See Fig. 4
Stud Torque:, Tg

Recommended ........coviiiiiiiiinnn 35

Maximum (DO NOT EXCEED).............. 50

Electrical and Thermal Characteristics at Maximum Electrical Ratings
(unless otherwise specified), and at Indicated Case Temperature, TC.
CHARACTERISTICS 2N681 2N683 2N684 2N686 2N687 2N689
2N682 2N685 2N688

Minimum Forward Breakover Voltage, Vg0

2N681—-2N690

UNITS
w
A

\
\

oC
oC

in-1b
in-1b

2N690  niiTs

AtTC=+1250C ... ciiiiiiiiiiiinnnnnnss 25 50 100 150 200 250 300 400 500 600
Maximum Average (DC) Forward

Blocking Current, IFBOAV:

AtTC=+1250C. ... .oviiiiiiiiiiiannnn 6.5 6.5 6.5 65 6 55 5 4 3 25
Maximum Average (DC) Reverse

Blocking Current, IRBOAV:

AtTC=+1250C. ... .ot 6.5 6.5 6.5 65 6 55 5 4 3 25
Maximum Average Forward

Voltage Drop, VEAV:

At a Forward Current of 25

amperesand aTg=+650C................. 0.86
Maximum DC Gate-Trigger Current, IGT:

AtTC=+1250C. ... .coviiiiiiiiiinnnes 25
DC Gate-Trigger Voltage, VGT:

Maximum at T = —650to +1250C . ......... 3

Minimum at Tc=+1250C ................. 0.25
Holding Current, iHOO:

Typical at Tc=+1250C . ...... e 15
Maximum Thermal Resistance

Junction-to-Case, 0J.C ....ovvvvnininnennnn 2

# For temperature measurement reference point,
TYPICAL E-I CHARACTERISTIC OF SILICON see Dimensional Outline.
CONTROLLED-RECTIFIER
CATHODE
GATE TERMINAL CONNECTIONS
* I No. 1—Gate

No. 2—Cathode
Case, No. 3—Anode

ANODE
v
rRBO F v
iH00 800
_____________ ——
T 1
R r‘._ L T VF
}.:_VRM(nnn—rep) F8o vFIBOM(rep)
T i
R
Yamree! 92C5-11920R3
Fig.1

mA

mA

mA

mA

oc/w
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RATING CHART

SURGE CURRENT RATING CHART

CURRENT WAVEFORM ~SINUSOIDAL 4
LOAD=RESISTIVE y r case rﬁspﬁuﬁﬁcﬁ?"é wave
H H FEPRTITVE PEAK REVERSE VOLTAGE [uy(reoh -MAXIMUM-RATED VALUE
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o .. TTT 125
. I =1 0C EEE
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= s5as SN
ggsc x 50|
’—<|Al
w
£ ’
3 9
O 00
5 10 15 SURGE-CURRENT DURATION—CYCLES
AVERAGE FORWARD CURRENT (If)—AMPERES
Fig.2 92C5-11926R3 Fig.3 Fcs-liNeRt
OPERATION GUIDANCE CHART FORWARD CHARACTERISTICS
HH NATURAL COOLING.
HH SINGLE-PHA ATION,
CONDUCTION ANGLE=100*
! CONTROLLED~-RECTIFIER STUD=
MOUNTED DIREC 1 ON HERT SINK.
HEAT SINKI1/IG ~THICK COPPER WITH
- A MAT-BLACK SURFACE AND 5
=3 H  SMEAMAL EsoITY OF 05
] HHH
3 st g
& & g g
w L SQ
a5 ) L& g VP,
ot
Eal 2% 2
2L 5 § ‘ 2
s N e 3
=z = i 2
53 2 2
aEBN) ,
IREENS
TI1T
o 5 50 75 05 | T
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Fig.4 Fig.5
2-"ORWARD AND REVERSE LEAKAGE CHARACTERISTICS di/dt CHARACTERISTIC
§| CASE TEMPERATURE (TC)=125° C
GATE_OPEN
B
Yo
0L TEEE—_

CURRENT (ifgg OR Ipgo)l—MILLIAMPERES
y

INSTANTANEOUS FORWARD OR REVERSE LEAKAGE

[3) I”;(X'J'“ T"0{: 300 00 500 600
INSTANTANEOUS APPLIED FORWARD OR
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S2CS-11918R2
Fig.6
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NG

Solid State
Division

Thyristors

2N1842A 2N1845A 2N1848A
2N1843A 2N1846A 2N1849A
2N1844A 2N1847A 2N1850A

RCA—2N1842A-2N1850A controlled-rectifiers
are all-diffused, three-junction silicon
devices for use inpower-control and power-
switching applications requiring blocking-
voltage capabilities to 500 volts and
forward-current capability of 10 amperes
(average value) or 16 amperes (rms value).

FEATURES—

® all-diffused construction—assures exceptional
uniformity and stability of characteristics

multi-diffusion process—permits precise control
of individual junction parameters

direct-soldered internal construction—assures
exceptional resistance to fatigue

shorted emitter gate-cathode construction

each unit aged at maximum ratings to assure
dependable performance

® symmetrical gate-cathode construction—provides
uniform current density, rapid electrical con-
duction, and efficient heat dissipation

® designed to meet stringent military environ-
mental and mechanical specifications

® exceptionally rugged terminals

All-Diffused Types
for Power-Control
and Power-Switching

Applications
H-1601
JEDEC TO-48
® hermetic seals
©® low leakage currents, both forward and reverse
@ welded construction
© low forward voltage drop at high current levels
@ low thermal resistance
® exceptionally high stud-torque capability through

use of high-strength copper-alloy stud

Absolute-Maximum Ratings, for Operation with Sinusoidal AC Supply Voltage
at a Frequency between 50 and 400 Hz, and with Resistive or Inductive Load

RATINGS 2N1842A 2N1844A| 2N1845A 2N1847A| 2N1848A 2N1850A UNITS
2N1843A 2N1846A 2N1849A
TRANSIENT PEAK REVERSE VOLTAGE | 35 | 75 | 150 225 300 | 350 400 [ 500( 600 | volts
NON-REPETITIVE)
PEAK REVERSE VOLTAGE (REPETITIVE) 25 |50 | 100 150 200 | 250 300 | 400} 500 volts
PEAK FORWARD BLOCKING VOLTAGE 600 volts
(REPETITIVE)
AVERAGE FORWARD CURRENT:
For a case temperature# of +80°C and a 10 amp
conduction angle of 180°
For other case temperatures and con- See Fig. 2
duction angles
PEAK SURGE CURRENT:
For one cycle of applied voltage 125 & amp
For more than one cycle of applied voltage See Fig. 3
974 119




2N1842A—-2N1850A . File No. 28

Absolute-Maximum Ratings, for Operation with Sinusoidal AC Supply Voltage
at a Frequency between 50 and 400 Hz, and with Resistive or Inductive Load (Cont'd.)

RATINGS 2N1842A 2N1844A| 2N1845A 2N1847A| 2N1848A 2N1850A| yni7s
2N1843A 2N1846A 2N1849A
RATE OF CHANGE OF -

FORWARD CURRENT:

VD = VDROM, IGT =200 mA, ty=0.1 us 200 amp]us

(See Fig. 9)

FUSING CURRENT (for SCR protection):

Ty=-651t0125°C,t=11t08.3 ms — 40 ampZ2s
PEAK GATE POWER 5 watts
AVERAGE GATE POWER 0.5 watt
PEAK FORWARD GATE CURRENT 2 & amp
PEAK FORWARD GATE VOLTAGE::

Forward 10 volts

Reverse volts
TEMPERATURE:

Storage —65 to +125 °c

Operating (Case)# —65 to +125 °c

Operating (Free-air) jg————————————— SeeFig. 4
STUD TORQUE:

Recommended 35 in-16

Maximum 50 in-16

(Do not exceed)

#Measured at the center of any of the six major faces on the perimeter of the hexagonal flange.
Electrical and Thermal Characteristics at Maximum Electrical Ratings
(unless otherwise specified), and at Indicated Case Temperature, TC
CHARACTERISTICS Tc |2N1842A 2N1844A | 2N1845A 2N1847A| 2N1848A 2N1850A| yniTs
oC 2N1843A 2N1846A 2N1849A

Minimum Forward Breakover Voltage| +125 25 |50 | 100 150 | 200 |250 300 | 400 | 500 volts

Maximum Average Forward Blocking | 11551 225[19 | 125 65 |6 |55 5 |4 |3 ma
Current

Maximum Average Reverse Blocking | 4155 225/ 19 | 125 6516 |55 5 |4 |3 ma
Current

Maximum Average Forward Voltage +80 12 volts
Drop

Maximum DC Gate Trigger Current +125 45 ma

DC Gate-Trigger Voltage:

: —40 3.5 volts
Maximum {_ 65 3.7 volts
- +125 0.25 volt

Minimum { +100 0.3 volt

Holding Current (Typical) +125 8 ma

Maximum Thermal Resistance, - ) oC/watt
Junction-to-Case

#Measured at the center of any of the six major faces on the perimeter of the hexagonal flange.
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2N1842A—-2N1850A

CURRENT WAVEFORM *SINUSOIDAL ]
LOAD=RESISTIVE OR INDUCTIVE y
L
o
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30
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'F 22
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[ v800 3]
________ u ===y T oK
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E-u-"am"‘“""’ | 8o vreom(rep) X : ]
| iR —
(res) AVERAGE FORWARD CURRENT (Ifay }—AMPERES
VRM 92CS-11920R3 92CS-11905R3
Fig.1 - Typical E-I Characteristic of Silicon Fig.2- Rating Chart for Types 2N1842A
Controlled-Rectifier. through 2V1850A.
Y _FREQUENCY=€0 CPS SINE WAVE NATURAL COOLI
e rsps‘e"anuﬂs o807 ¢ SINGLE-PIASE OPERATION.
.
TITIVE PEAK REVERSE VOLTAGE ys(renl: MAXIVUN- RATED VALUE CONTROLLEDREETIFIER STUD=
/ARD CURRENT (IFay)=MAXIMUM-RATED VALUE MOUNTED DIRECTLY ON HEAT SINK,
. i HEAT SINIC /16"~ THICK COPPER WITH
A MAT-BLACK SURFACE Al
" N EMISSIVITY OF 0.9
g8
g 2w 7]
£8 oo ez ,
- ~ 5] S
L e £z e =
i — 1 | :
) £ S =
'i’g éz H
) B2
o 100 S
SURGE CURRENT ' DURATION — CYCLES ° 20 o
92¢S~11904RI 92CS-11907RI

Fig.3 - Surge Current Rating Chart
for Types 2N1842A through 2N1850A.

Fig.4 - Operation Guidance Chart
for Types 2N1842A through 2N1850A.

GDE: SUPPLY FREQUENCY =60 CPS
S SINE WAVE

r
C

8

INSTANTANEOUS FORWARD
CURRENT (Ip)—AMPERES

CASE TEMPERATURE s125° C
GATE OPEN.

CURRENT (iFgo OR ingoi—MLLIAMPERES

INSTANTANEQUS FORWARD OR REVERSE LEAKAGE

[ ! .5 .5 3
INSTANTANEOUS FORWARD VOLTAGE DROP (vgl—VOLTS
92CS-N912R

Fig.5 - Maximum Forvard Characteristics
for Types 2N1842A through 2V1850A.

00 200
INSTANTANEOUS Al

00 400 500
PPLIED FORWARD OR

REVERSE BLOCKING VOLTAGE (vggg OR VRgg)—VOLTS

92CS-11908RI

Fig.6 - Typical Forward and Reverse Leakage Charac-
teristics for Types 2V1842A through N1850A.
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Fig.7- Gate Trigger-Current Characteristic Fig.8 - GateTrigger-Voltage Characteristics
for Types 2N1842A through 2N1850A. for Types 2V1842A through 2N1850A.
Yo

i

92CS-17063

Fig. 9 — Rate of change of on-state current
with time (defining di/dt).

TERMINAL CONNECTIONS

Terminal 1 (Small Lug) — Gate
Terminal 2 (Large Lug)—Cathode
Terminal 3 (Stud)— Anode
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R/

Solid State
Division

Thyristors
2N3228 2N3529
2N3525 2N4101
2N3528 2N4102

All-Diffused SCR’s for Low-Cost Power-Control and

Power-Switching Applications

RCA 2N3228%, ON3525¢, 2N4101*, and 2N35289,
2N3529°, and 2N4102° are all-diffused, three-junction,
silicon controlled-rectifiers (SCR’s4) intended for use in
power-control and power-switching applications.

Types 2N3228, 2N3525, and 2N4101 use the JEDEC

-66 package and have a blocking voltage capability of
up to 600 volts and a forward current rating of 5 amperes
(rms value) at a case temperature of 75°C.

Types 2N3528, 2N3529, and 2N4102 use the JEDEC
TO-8 package and have a blocking voltage capability of
up to 600 volts and a forward current rating of 2 amperes
(rms value) at an ambient temperature of 25°C.

*

Formerly Dev. Types TA1222, TA1225, and TA2773, re-
spectively.
Formerly Dev. Types TA2597, TA2617, and TA2774, re-
spectively.

The silicon controlled-rectifier is also known as a reverse-
blocking triode thyristor.

FEATURES

o Designed especially for high-volume systems

Readily adaptable for printed-circuit boards and metal
heat sinks

Low switching: losses

High di/dt and dv/dt capabilities

Shorted emitter gate-cathode construction
Forward and reverse gate dissipation ratings

All-diffused construction —assures exceptional uni-
formity and stability of characteristics

o Direct-soldered internal construction —assures
ceptional resistance to fatigue

ex-

© Symmetrical gate-cathode construction —provides uni-
form current density, rapid electrical conduction, and
efficient heat dissipation

o All-welded construction and hermetic sealing
o Low leakage currents, both forward and reverse
o Low forward voltage drop at high current levels

o Low thermal resistance

Anode

WER . {Casa)

V4

=7 Gate Anode
Cathode Gate (Pin 2) (Pin 3, Case)
(Pin 2) (Pin 1) . Cathode
2N3228 23528 1)
2N3525 2N3529
2N4101 H-1340 2N4102 H1015
JEDEC TO0-66 JEDEC TO-8
Average Average
Current—=— Forward Forward
Voltage Amperes Amperes
3.2 13
For 120-Volt
Line 2N3228 2N3528
Operation
For 240-Volt
Line 2N3525 2N3529
Operation
For High—
Voltage 2N4101 2N4102
Power
Supplies

TYPICAL E-1 CHARACTERISTIC OF SILICON
CONTROLLED-RECTIFIER

GATE

Ir

ANODE (CASE)

|
VRmirep)

VF'BOM"‘”

92C$-13490

9-74
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2N3228, 2N3525, 2N3528, 2N3529, 2N4101, 2N4102 File No. 114

Absolute-Maximum Ratings, for Operation with Sinusoidal AC Supply Voltage
ata Frequency between 50 and 400 Hz, and with Resistive or Inductive Load

RATINGS CONTROLLED-RECTIFIER TYPES UNITS
2N3228 | 2N3525 [2N4101 | 2N3528 | 2N3529 [2N4102

Transient Peak Reverse Voltage

(Non-Repetitive), vgy(non-rep) . ... ........... 330 660 700 330 660 700 | volts
Peak Reverse Voltage (Repetitive), vay(rep) ... ... 200 400 600 200 400 600 | volts
Peak Forward Blocking Voltage

(Repetitive), vegom(rep) ..........c.vunnn. 200 400 600 200 400 600| volts

Forward Current:
For case temperature (Tg) of + 75°C,
and unit mounted on heat sink—

Average DC value at a conduction
angle of 180%, IFAV + oo vvvneieiinnn 3.2 3.2 3.2 - —_ — | amperes

RMS value, [ERMS - - v oo vvveneien e 5.0 5.0 5.0 - - — | amperes
For other conditions, See Fig. 8

For free-air temperature (Tgp) of 25°C,
and with no heat sink employed—

Average DC value at a conduction
angle of 1809, IFAY ... vvvvvnnnenen —_ - - 13 13 1.3| amperes

RMS value, Ippys - oovvviiiiininnt —_ —_ - 20 20 2.0| amperes
For other conditions, See Fig. 9.
Peak Surge Current, ipy (surge) :
For one cylce of applied principal voltage.

60 Hz (sinusoidal), Tc = 75°C ....... 60 60 amperes
50 Hz (sinusoidal), Tc = 75°C ....... 50 50 amperes
For more than one cycle of applied voltage. ....... ' See Fig. 13 See Fig. 13
Fusing Current (for SCR protection):
Tj=—4010 100°C, t = 110 8.3 ns, 12 15 15 ampere?
second

................................ 200 200 amperes/
. microsecond
VFg = vggo(min. value)

IgT = 200mA, 0.5 1 s rise time
er (See waveshapes of Fig. 1)

Gate Power*:

Peak, Forward or Reverse, for 10 s duration, Pgy . 13 -3 watts
(See Figs. 5and 6)
Average, PGAV . ..o vvviii i 0.5 0.5 watt
Temperature:
Storage, Tgpg. . ovveeevnnnneiininniiiins ~40 to +125 -40to +125 oc
Operating (Case), Tg -40to +100 ~40 to +100 oC

*Any values of peak gate current or peak gate voltage to give the maximum gate power is permissible.
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2N3228, 2N3525, 2N3528, 2N3529, 2N4101, 2N4102

Characteristics at Maximum Ratings (unless otherwise specified), and at Indicated Case Temperature (T¢)

CHARACTERISTICS CONTROLLED-RECTIFIER TYPES UNITS
2N3228, 2N3528 | 2N3525, 2N3529 | 2N4101, 2N4102
Min. | Typ. [Max. | Min. | Typ. | Max.| Min. | Typ. | Max.
Forward Breakover Voltage, vpgq:
AtTo=+1000C ... .oieee e 20| — | — | 400 ]| — | — | 600 — | — 1| volts
Peak Blocking Current, at Tg = +1000C:
Forward, IFBOM v vvvenrvinii = 010 |15 = 1020 {3.0 | — 040 |40 | mA
VegoP = vggg(min. value)
Reverse, IRBOM + -+ v veveverereneneneranani.d — 005 [0.75 [ — 010 J 1S | — (020 |20 [mA
VRBoP = VRM(rep) value
Forward Voltage Drop, vp
At a Forward Current of 30 amperes and a Tg = +25°C - |215 |28 = (215 |28 | = [215 |28 | volts
DC Gate-Trigger Current, IgT
AtTp = +250C (See Fig. 5). .......vvvinvinnnnn, - 8 |15 — 8|15 ) — 8 [ 15 | mA(dc)
Gate-Trigger Voltage, Vgt
AtT = +250C(See Fig. 5) .o ovvvnnennennnn, -1z {20 | = |12 ]20| = | 1220 [volts(de)
Holding Current, ingg
AtTo=+250C. ..o - 10 | 20 - 10 ]2 - 10 [ 2 [mA
Critical Rate of Applied Forward Voltage,
Critical dv/dt .. ..o 1020 | — | 10 {200 [ =] 1020 | = |volts/
VEg = vgog (min. value), exponential rise, microsecond
Tg = +100°C (See waveshape of Fig. 2)
Tum-On Time, to,, (Delay Time + Rise Time) .. ....... 075 | L5 = {075 | 15 - 1075 1.5 — | microseconds
VEg = vgop(min. value), i = 4.5amperes,
IgT = 200mA, 0.1 .5 rise time, Tg = +250C
(See waveshapes of Fig. 3)
Tum-Off Time, toge. . . . . . . . ... T 15 15 | — |15 5% | = 15 | 50 | microseconds
iF = 2 amperes, 50 s pulse width, dvpg/dt = 20v/ s,
dip/dt = 30A/us, IGT = 200mA, Tg = +75°C
(See waveshapes of Fig. 4)
2N3228, 2N3525, 2N4101 [2N3528, 2N3529, 2N4102
Min. Typ. Max, Min. Typ. Max.
Thermal Resistance:
JUnCHiON-t0-CaSE. . . v\t — — 4 - —_ 5 ocw
Junction-to-ambient. ... ... ... L i, - ol 40 — _ 40 oc/W
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WAVESHAPE OF di/dt RATING TEST

di/dts Tem/2t)

Fig. 1

L
I
|
|

—

~90% POINT
I | 1
o-t—— -t

TERMINAL CONNECTIONS
FOR TYPES
2N3228, 2N3525, AND 2N4101

Pin 1 — Gate
Pin 2 — Cathode
Case, Mounting Flange — Anode
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WAVESHAPE OF CRITICAL dv/dt RATING TEST

CRITICAL dv/dt \

4

Z—
=

63% OF Vgg

92Cs-13365R1

WAVESHAPE OF 1 ¢ RATING TEST

/
/4

Yott = ter + tgr dvgg/dt

Fig. 4

TERMINAL CONNECTIONS
FOR TYPES
2N3528, 2N3529, AND 2N4102

Pin 1 — Cathode
Pin 2 — Gate
Case, Pin 3 — Anode
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FORWARD GATE CHARACTERISTICS
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RATING CHART (CASE TEMPERATURE) FOR TYPES RATING CHART (FREE-AIR TEMPERATURE) FOR-TYPES

2N3228, 2N3525, AND 2N4101 2N3528, 2N3529, AND 2N4102
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NG/

Solid State
Division

Thyristors

2N3650 2N3651
2N3652 2N3653
S7430M

RCA-2N3650 to 2N3653, inclusive, and the S7430M* are
all-diffused silicon controlled rectifiers (reverse-blocking
triode thyristors) intended for high-speed switching applica-
tions such as power inverters, switching regulators, and
high-current pulse applications. They feature fast turn-off,
high dv/dt, and high di/dt characteristics and may be used at
frequencies up to 25 kHz.

The 2N3650 to 2N3653 have forward and reverse off-state
voltage ratings of 100, 200, 300, and 400 volts, respectively.
Type S7430M has a forward and reverse off-state voltage
rating of 600 volts.

Formerly RCA Type No. 40735

FEATURES

o Fast turn-off time — 15 ps max.

o High di/dt and dv/dt capabilities

o High peak-current capability

o Shorted-emitter gate-cathode construction

o Forward and reverse gate dissipation ratings

o All-diffused construction — assures exceptional
uniformity and stability of characteristics

MAXIMUM RATINGS, Absolute-Maximum Values:

CATHODE

33-4 SILICON
CONTROLLED
RECTIFIERS

Fast Turn-0ff Types
for Inverter and
Pulse Applications

ANODE

H-1601

JEDEC TO0-48

o Symmetrical gate-cathode construction — provides
uniform current density, rapid electrical conduction,
and efficient heat dissipation

o Hermetic construction

o Low thermal resistance

2N3650  2N3651 2N3652 2N3653 S7430M
*NON-REPETITIVE PEAK REVERSE VOLTAGE
Gate Open .. ... . Ceeeeaaaas e VRSOM 150 300 400 500 700 v
NON-REPETITIVE PEAK FORWARD VOLTAGE
Gate Open ... vuvvevenerneenennns e Vpsom 150 300 460 500 700 v
*REPETITIVE PEAK REVERSE VOLTAGE
Gate Open e ovvvvnnn ettt e VRROM 100 200 300 400 600 v
*REPETITIVE PEAK OFF-STATE VOLTAGE
Gate Open « v vv v it iii ittt e VbrOM 100 200 300 400 600 v
*PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT:
For one cycle of applied principal voltage (60 Hz, sinusoidal) Ipaym -t 180 ol A
ON-STATE CURRENT:
For case temperature (T) =25 °C
*  Average DC value, conduction angle of 180° ., ... . Inavy - 25 A
RMS value. e teseeeneeas Ceeenen IT(RMS) -+ 3§ —— A
*RATE—OF-CHANGE OF ON-STATE CURRENT: di/dt - 400 D A/us
VDM = V(BO)O: IGT =200 mA, t;, =0.1pus (See Fig. 2)
FUSING CURRENT (for SCR protection):
Ty =—65101200C, t=11083ms................ 12t - 165 = Als
*GATE POWER DISSIPATION
PEAK FORWARD (for 10 s max.) « v o o+« Cereesanen PaMm —~— 40 - w
AVERAGE (averaging time = 10 ms, max.) R Pgav) < 1 P w
*TEMPERATURE RANGE
SLOFBEE '« v o v v s ot v nestonansesansasanennnns ~————— -65to 150 ——— oc
Operating (Case). . o« v\ . et e ~————— -65 t0 120 ————p °Cc
Soldering (10 s max. for case)s v o v v v v e e v Ceseees -t 225 P oC
STUD TORQUE: Ts
Recommended .. ............coiiinninniannn. - 35 B in-1b
Maximum (DO NOTEXCEED) . .. ................. ~— 50 P in-1b
*In accordance with JEDEC registration data format (JS-14, RDF1)--
applies to the JEDEC (2N-Series) types only.
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2N3650, 2N3651, 2N3652, 2N3653, S7430M : File No. 408

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

LTS
Type Type Type Type Type
CHA
HARACTERISTIC SYMBOL|  onagso an36s1 3652 aN3653 s7430M  |UNITS

MIN.| TYPIMAX.[MIN.| TYP.|MAX.[MIN.| TYP.| MAX.|MIN. | TYP.|MAX.|MIN. [ TY P|MAX,

INSTANTANEOUS FORWARD BREAKOVER

VOLTAGE: V(B0)O 100 - - J20) - |- J300f{~- |~ J400| ~ | - [600 | - | - v
Gate Open, Tg =120°C

*|PEAK OFF-STATE CURRENT:

(Gate Open, T = 120 9C) | e - e _
FORWARD, VS0 = VoRoM ooM s § >

REVERSE, Vro = VRROM RROM | - | -~ | 6 |- |- |6 |- |- |55 |-|-]4]-|-]3

* *[INSTANTANEOUS ON-STATE VOLTAGE:
For iT =25 A, Tg =25 9C

DC GATE TRIGGER CURRENT:

Vp=6V(DC), R =40, Tg=25°C - [ 80)180) - | 80 |180 | - | 80 {180 |- | 80 [180 | - | 80 {180
- GT

Vp=6V(DC), R =20, Tg=65°C - | 150 500 - [150 |500*| - {150 |500*| - |150 |500* )| — [150 |500

DC GATE TRIGGER VOLTAGE:
Vp=6V(DC), R =4Q, Tp=250C - L5 3 |- L8 |3 |- |15 |3 |- |L5]3 |- |15])3

Vp = VpRowm, R =2000, T¢ =120 °C Vot [ozs] - | - [o2s{ - |- |ozs| - |- [ozse| - |- |05 ]~ |- V
Vp =6V (DC), R =20, Tg = -65°C -2 |45~ 2 Jast |- |2 |45 |- |2 |45 |- |2 [45
INSTANTANEOUS HOLDING CURRENT:
Gate Open

mA

v = | - ]205) -] - |205{~- |- J2.05]- | - {205 - | - |2.05] Vv

mA

AtTp=250C i - | 75150 | - | 75 (150 [~ |75 150 |~ | 75 |150 [~ [ 75150 | A
At T =-659C HO 1 _ | 150 (350 |~ [150 |350 |- {150 [350 | - |150 [350 |- ({150 [350
* [CRITICAL RATE-OF-RISE OF OFF-STATE
VOLTAGE:
Vo = VpRoM avit |ao0 | - | - 20| - |- fa0|- |- Ja0|- |- {200 |- [- | Vs
Exponential rise, T¢ =120 °C,
(See Fig. 4.)
CIRCUIT COMMUTATED TURN-OFF
TIME (Rectangular Pulse) :
Vpx = VDROM . iT = 10 A (pulse
duration = 50 us), lgT = 200 mA q
at tum-on, -di/dt = 5 A/us,
dv/dt = 200 V/us, VRy = 15 min.,
VK = 0V (at turn-off),

T =120 °C (See Fig. 4 & 5)
CIRCUIT COMMUTATED TURN-OFF
TIME (Half-Sinusoidal Waveform):
Vpx = VDROM. iT = 100 A (pulse
duration = 2 us), IgT =200 mA . i - 12 15% - |12 [ 15%| - 12 ] 15% - | 12 | 15% - 12 {15 us
dv/dt = 200 V/us, VRy =30 V min.,

Vek =0V (at turn-off),
Te=18 0C (See Fig. 6 &7)

-

* |THERMAL RESISTANCE:
Junction-to-Case 8¢ - - =- - {ur |- 1- |7 |=-1- (v |- |- |17 |oCW
*hn dance with JEDEC registration data format (JS-14, RD 1) - -applies to the JEDEC
(2N-Series) types only.

TERMINAL CONNECTIONS
Terminal 1 (Small Lug) — Gate:
Terminal 2 (Large Lug) — Cathode
Terminal 3 (Stud) — Anode

130



File No. 408
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Fig. 1—Principal voltage-current characteristic.

CRITICAL dv/dt \,

92CS-13365R3

Fig. 3—Rate of rise of off-state voltage with time (defining
dv/dt).

FORWARD CURRENT CIRCUIT
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15l

SUPPLY
VOLTAGE

Eué L 4

2N3650, 2N3651, 2N3652, 2N3653, S7430M

a1 =

dioltw
d

(defining di/dt).

Fig. 2—Rate of change of on-tate current with time

tq = et tgr

9255-4374
Fig. 4—Relationship between off-state voltage, reverse volt-
age, on-state current, and reverse current, showing
reference points defining turn-off time ltg}, rectan-
gular pulse.

REVERSE CURRENT
CIRCUIT

SUPPLY
VOLTAGE
ONDER
DI
'!' TEST
*
* ]k %FOR ADDITIONAL INFORMATION
v sz /J?\
?_' SUPPLY ([/
Vox

LINEAR dv/dt CIRCUIT

Fig. 5—Circuit used to measure turn-off time (tg), rectangular pulse.

ON GATE TRIGGER CIRCUITS, ETC.
REFER TO JEDEC STANDARD
No. 7 SECTION 6.204.2.

9255-4375
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'p—cl 9255-4376
|Fig. 6—Relationship between off-state voltage, reverse volt-
age, on-state current, and reverse current showil
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Fig. 7—Circuit used to measure turn-off time (tql, half sine

wave pulse.
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SWITCHING LOSSES ARE NEGLECTED

2N3650, 2N3651, 2N3652, 2N3653, S7430M

Fig. 13—Variation of on-state current with an-state voltage.
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Fig. 14—Typical variation of turn-off time with junction
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Fig. 15—Typical variation of turn-off time with rate of rise of
reapplied off-state voltage (rectangular pulse).

Fig. 16—Typical variation of turn-off time with peak on-state
current (half-sinusoidal pulse).
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Fig. 19—Typical variation of peak reverse recovery current’
with rate of descent of on-state current.
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HQ@ Zm Thyristors

Solid State 2N3654 2N3655
Division 2N3656 2N3657

2N3658 S7432M

35-A Silicon Controlled Rectifiers

For Inverter Applications

Cathode
Features:
@ Fast turn-off time — 10 us max. o Center gate construction . . . provides
o High di/dt and dv/dt capabilities rapid uniform gate-current spreading for

o Shorted-emitter gate-cathode construction faster turn-on with substantially reduced
... contains an internally diffused resistor heating effects
between gate and cathode

o Low thermal resistance

JEDEC TO-48 H-1601

These RCA types are all-diffused, silicon controlled rectifiers applications. These types may be used at frequencies up to
designed for high-frequency power-switching applications such 25 kHz.
as inverters, switching regulators, and high-current pulse

2N3654 2N3655 2N3656 2N3657 2N3658 S7432M
MAXIMUM RATINGS, Absolute-Maximum Values:
*NON-REPETITIVE PEAK REVERSE VOLTAGE:®

Gate Open VRsom 75 150 300 400 500 700 \
NON-REPETITIVE PEAK OFF-STATE VOLTAG
Gate OPeNn .......iiiiiiii i Vpsom 75 150 300 400 500 700 v
*REPETITIVE PEAK REVERSE VOLTAGE:®
Gate OPEN ...\ttt ettt VRROM 50 100 200 300 400 600 v
*REPETITIVE PEAK OFF-STATE VOLTAGE:®
Gate OPeN ..t ttiiii i VbRrRoM 50 100 200 300 400 600 \
ON-STATE CURRENT: o
Tg=40C, conduction angle = 180 :
RMS . e e IT(RMS) 35 A
F OAVEIA0E oottt e IT(AV) 25 A

*PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT: ITsm
For one full cycle of applied principal voltage

60 Hz (sinusoidal) ................. ...l 180 A
*RATE OF CHANGE OF ON-STATE CURRENT:
Vp = Vprom: |GT = 200 MA, t, = 0.1 s (See Fig. 15) . di/dt 400 Alus
FUSING CURREN;I' (for SCR protection):
Ty=—6510120°C,t=11083ms ......ccunn.... 12t 165 AZs

*GATE POWER DISSIPATION:®

Peak Forward (for 10 us max., See Fig. 7) 40 w
Average (averaging time = 10 ms max.) 1 w
*TEMPERATURE RANGE:* o
StOrage ... Tstg —65 to 150 (5
Operating (Case) ......... . N Tc —65 to 120 °c
TERMINAL TEMPERATURE (During soldering): Tr °
For 10 s max. (terminalsandcase) ................. 225 C
STUD TORQUE: Ts
Recommended ................. .00, 35 in-lb
Maximum (DO NOT EXCEED) .................... 50 in-lb

* In accordance with JEDEC registration data format (JS-14, RDF-1) filed for the JEDEC (2N series) types.

© 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.
4 For temperature measurement reference point, see Dimensional Outline.
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ELECTRICAL CHARACTERISTICS
At Maximum Ratings Unless Otherwise Specified and at Indicated Case Temperature (T¢)

LIMITS

CHARACTERISTIC SYMBOL

FOR ALL TYPES

Except as Specified

UNITS

MIN.

TYP,

MAX.

*| Peak Off-State Current:

(Gate open, T = 120°C) ) 1boMm
Forward Current (Ipon) at Vp = Vprom or
Reverse Current (Igom) at VR = VRROM IrROM

2N3654, 2N3655, 2N3656, S7432M . ........ ...l -

2N3657 ...
2N3658 ...

mA

Instantaneous On-State Voltage:
iT=25A (peak), Tc=25°C ............coiiiiiiiiiiii., VT -

Gate open, Tg =
Tc=

Instantaneous Holding Current:

25°C s : -
“B5°C et e 'HO _

75
150

150

350*

mA

Gate open, T¢ =

*| Critical Rate of Rise of Off-State Voltage:
Vp = VpRowm. exponential voltage rise, dv/dt 200

120°C (See Fig. 16) ....envvvvenennnannn.s.

V/us

DC Gate Trigger Current:
Vp=6V(dc), R =4 Q, T =25°C -
Vp=6V (dc), R =28, Tc=-65"C

lgT

80
150

180

500*

mA

DC Gate Trigger Voltage:
Vp=6V(de), RL=4Q,Tc=25C ........ooovinninnnn. -
Vp=VpRom  RL=20092,Te=120°C ..........ccovvunnn. VgT 0.25%
Vp=6V(dc), R =20, Tc=—=65°C .............tcevunnn -

15

[N]

4.5%

* | Circuit Commutated Turn-Off Time:
(Rectangular Pulse)
Vpx = VDrom: iT = 10 A, pulse duration = 50 s,
dv/dt = 200 V/ps, — di/dt = =5 Afus, IGT = 200 mA,
Vgx =15V min.,, Vgg = 0V (at turn-off), Tg = 120°C
(See Figs. 19&20). ... oiverneeenaiit i

us

(Sinusoidal Pulse)

Circuit Commutated Turn-Off Time:

Vpx = VDbRowm: iT = 100 A, pulse duration = 2 ps, dv/dt =
200 V/ps, VRx = 30 V min., Vgk =0V (at turn-off) t -
Te=115"C(See Figs. 17 & 18) ....ovevviiinneennnnen..

*I Thermal Resistance Junction-to-Case:

Steady-State

....................................... Rg.uc -

*in with JEDEC regi ion data format (JS-14, RDF-1) filed for the JEDEC (2N-series) types.
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Fig. 1 — Principal voltage-current characteristic.
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INSTANTANEQUS OFF-STATE VOLTAGE (vpx) = 600 V

0
RATE-OF-RISE OF OFF-STATE VOLTAGE (dv/dt) = 200 V/us

PEAK REVERSE VOLTAGE (VRyu) = 200 V

HALF-SINE-WAVE CURRENT WAVE FORM

REAPPLIED OFF-STATE VOLTAGE (Vpx) = 600 V
RECTANGULAR CURRENT PULSE
RATE-OF-DESCENT OF ON-STATE CURRENT

I (-di/dt) = 10 A/us

CASE TEMPERAYURE (Te) = N5 °C
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Fig. 9 — Typical variation of peak reverse-recovery current with
peak on-state current (half-sine-wave pulse).
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Fig. 10 — Typical variation of peak reverse-recovery current with
on-state current (rectangular pulse).
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Fig. 11 — Typical variation of peak re y current with
rate-of-descent of on-state current (rectangular pulse).
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Fig. 12 — Typical variation of turn-off time with junction
temperature (rectangular pulse).

OFF-STATE VOLTAGE (Vpx) = 600 V

ON-STATE CURRENT (i) = 20 A (RECTANGULAR PULSE)

RATE-OF-| RISE OF UFF STATE VOLTAGE

CASE TEMPERA’NRE (Tg)= 120 °C
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Fig. 13 — Typical variation of turn-off time with peak on-state
current (half-sine-wave pulse).

138

0 100 200 300

RATE-OF-RISE OF REAPPLIED OFF-STATE VOLTAGE (dv.dt) - V/u :ZSS o

Fig. 14 — Typical variation of turn-off time with rate-of-rise
of reapplied off-state voltage (rectangular pulse).



2N3654—2N3658, S7432M

File No. 724

a2 s2s5.4338

Fig. 15 — Rate-of-change of on-state current with time
(defining di/dt).

Vbx

0 ———

VOLTAGE
ANODE-CATHODE

ITRXM

ON-STATE
CURRENT

|
t
p— ? §285-4376

Fig. 17 — Relationship between off-state voltage, reverse voltage,
n-state current, and reverse current showing reference

ol
points for specification of turn-off time qu}, half-sine-
wave pulse.

9= tr e

CRITICAL dv/dt \

92CS-13365R3

t=RC
Fig. 16 — Rate-of-rise of off-state voltage with time
(defining dv/dt).

FORWARD CURRENT CIRCUIT
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? %T0 GATE TRIGGER CIRCUIT
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RE-APPLIED FORWARD .
BLOCKING VOLTAGE SUPPLY

Fig. 18 — Circuit used to measure turn-off time (tq), half-sine-
wave pulse.

92554339

dv/dl\//
/

92554374

Fig. 19 — Relationship between off-state voltage, reverse voltage,
on-state current, and reverse current showing reference

points defining turn-off time Itq}, rectangular pulse.
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Fig. 20—Circuit used to measure turn-off time (tql, rectangular pulse.
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Fig. 21 — Heat sink guidance.

TERMINAL CONNECTIONS

No. 1 — Gate
No. 2 — Cathode
Case, No. 3 — Anode
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IR/

Solid State

Division

Thyristors

2N3668 2N3670
2N3669 2N4103

All-Diffused SCR’s for Low-Cost Power-Control and Power-Switching Applications

RCA 2N3668*, 2N3669*, 2N3670*, and 2N4103* are
all-diffused, three-junction, silicon controlled-rectifiers
(SCR’sA). They are intended for use in power-control and
power-switching applications requiring a blocking voltage
capability of up to 600 volts and a forward-current capa-
bility of 12.5 amperes (rms value) or 8 amperes (average
value) at a case temperature of 80°C.

The 2N3668 is designed for low-voltage power sup-
plies, the 2N3669 for direct operation from 120-volt line
supplies, the 2N3670 for direct operation from 240-volt
line supplies, and the 2N4103 for high-voltage power
supplies.

* Formerly Dev. Types TA2621, TA2598, TA2618, and
TA2775, respectively.

A The silicon controlled-rectifier is also known as a re-
verse-blocking triode thyristor.

FEATURES

o Low switching losses

o High di/dt and dv/dt capabilities

o Shorted emitter gate-cathode construction

o Forward and reverse gate dissipation ratings
o Designed especially for high-volume systems

o All-diffused construction —assures exceptional uni-

formity and stability of characteristics

o Direct-soldered internal construction —assures ex-
ceptional resistance to fatigue

o Symmetrical gate-cathode construction —provides uni-
form current density, rapid electrical conduction, and
efficient heat dissipation
B

o All.welded construction and hermetic sealing

o Low leakage currents, both forward and reverse

o Low forward voltage drop at high current levels

o Low thermal resistance

(Pin 2)

(Pin 1)

JEDEC TO-3

H-1570

2N3668

For Low-Voltage
Power
Supplies

2N3669

For 120-Volt
Line
Operation

2N3670

For 240-Volt
Line
Operation

2N4103

For High-Voltage
Power
Supplies

TYPICAL E-I CHARACTERISTIC OF SILICON
CONTROLLED-RECTIFIER

CATHODE
GATE
ir
Ie
ANODE (CASE)
i v
( RBO oo Vaoo
_____________ -
T ! v
- E
| T licao i
rl_vRM(non—rep) vegomirep)
| iR
vRmree) 92CS-11920R3

9-74
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Absolute-Maximum Ratings, for Operation with Sinusoidal AC Supply Yoltage
at a Frequency between 50 and 400 Hz, and with Resistive or Inductive Load

RATINGS CONTROLLED-RECTIFIER TYPES UNITS
2N3668 2N3669 2N3670 2N4103
Transient Peak Reverse Voltage
(Non-Repetitive), vgy(non-rep) ................. 150 330 660 700 volts
Peak Reverse Voltage (Repetitive), vay(rep). .. .... ... 100 200 400 600 volts
Peak Forward Blocking Voltage
(Repetitive), vegom(rep). . .. ooovvvvn i 100 200 400 600 volts

Forward Current:
For case temperature (Tg) of +80° C
Average DC value at a conduction angle of 180°, IFpy . 8 8 8 8 amperes

RMS Value, FERMS ++ v vvemeerenenenenenens 12.5 12.5 12.5 12.5 amperes
For other conditions, see Fig. 8

Peak Surge Current, iy (surge)s

For one cycle of applied voltage ................. 200 200 200 200 amperes
For one cycle of applied principal voltage
60 Hz (sinusoidal), Tc =80°C .......... 200 200 200 200 amperes.
50 Hz (sinusoidal), Tc =80°C .......... 170 170 170 170 amperes
For more than one cycle of applied voltage . ......... See Fig. 10 See Fig. 10 See Fig. 10 See Fig. 10
Fusing Current (for SCR protection): 2
ampere
Ty=—4010100°C, t=1108.3ms, 12t ...| 170 170 170 170 o
Rate of Change of Forward Current, di/dt ............ 200 200 200 200 amperes
VEg = vgpo(min. value) microsecond

IgT = 200mA, 0.5 s rise time
{See waveshapes of Fig. 1)
Gate Power*:
Peak, Forward or Reverse, for 10 ws duration, Pgy .. .. 40 40 40 40 watts
(See Figs. 5and €)

Average, PGAV ... 0.5 0.5 0.5 0.5 watt
Temperature:

Storage, Tstg®. . ....ooiiiii -40to +125 | -40t0+125 | 4010 +125 | -40to+125 | OC

Operating (Case), Tg. ..ot -40to +100 ~40 to +100 4010 +100 | -40to +106 | °C

* Any values of peak gate current or peak gate voltage to give the maximum gate power is permissible.
® Temperature reference point is within 1/8 in. (3.17 mm) of the center of the underside of unit.

WAVESHAPE OF di/dt RATING TEST WAVESHAPE OF CRITICAL dv/dt RATING TEST

CRITICAL dv/dt \
VrB

63% OF Vg

o-t-r- -~ . et

di/zdt=Tpy /21

o5ip

1
- et 52C5-3363R1 Fig. 2

142 Fig. 1
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2N3668—-2N3670, 2N4103

Characteristics at Maximum Ratings (unless otherwise specified), and at Indicated Case Temperature (Te)

CHARACTERISTICS

CONTROLLED-RECTIFIER TYPES

UNITS

Peak Repetitive Blocking Voltage,
VDROM
AMTg=+1000C ...........oiuass,

Peak Blocking Current, at Tg = +1000C:
Forward, IDOM ... vovvvvnnnnnnn..
VD = VDROM
Reverse, IROM .....vvvvvnnnnn...
VR =VRROM

Forward Voltage Drop,vp
At a Forward Current of 25 amperes and
aTg= +259C (See Fig. 11)............

DC Gate-Trigger Current, lgT:

At Tg= +25°C (See Fig. 5)............

Gate-Trigger Voltage, Vgr:

At Tg = +259C (See Fig. 5)............

Holding Current, iyog:
AtTo=+25C...oeininnin s,

Critical Rate of Applied Forward Voltage,
Criticaldv/dt .....................

VEg = vppo (min.value), exponential rise,
Tg = +100°C
(See waveshape of Fig, 2)

Tum-On Time, ty,, (Delay Time + Rise Time)
VEp = vgop(min. value), i = 8 amperes,
IgT = 200mA, 0.1 s rise time,

Tg= +250C
(See waveshapes of Fig. 3)

Tum-Off Time, ty;+ (Reverse Recovery Time

+Gate Recovery Time). ...............

ig = Bamperes, 50 .. s pulse width,

dvpg/dt = 20v/us,

di,/dt = 30A%us, IgT = 200mA,

Tg = +80°C

(See waveshapesof Fig. 4)
Thermal Resistance, Junction-to-Case.

2N3668

2N3669

2N3670

2N4103

Min.

Typ.

Max.

Min.

Typ.

Max.

Min,

Typ.

Max.

Min.

Typ.

Max.

100

0.75

0.2

0.05

25

100

1.25

2

40

50

50

200

0.75

0.25

0.1

L§

20

25

100

1.25

20

2.5

1.25

40

50

50

400

0.75

0.3

0.2

1.5

2

25

100

1.25

20

18

40

50

600

0.75

0.35

0.3

20

L5

25

1.25

20

40

50

50

volts
mA

mA

volts
mA(dc)

volts (dc)
mA

volts/
microsecond

microseconds

microseconds

ocw

TERMINAL CONNECTIONS

Pin 1 — Gate
Pin 2 — Cathode

Case, Mounting Flange — Anode
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WAVESHAPE OF t, RATING TEST WAVESHAPE OF 1 ¢ RATING TEST

fgr=ta+1tr Toft = ter t tgr

dVFB/d'\/

e 1y —> 92C5-13367R1

FORWARD GATE CHARACTERISTICS
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REVERSE GATE CHARACTERISTICS TURN-ON TIME CHARACTERISTICS
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SURGE CURRENT RATING

FORWARD CHARACTERISTICS

Fig. 10

NATURAL-AIR COOLING OPERATION GUIDANCE CHART

10 100
SURGE CURRENT DURATION—CYCLES
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CASE TEMPERATURE=80° C
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FORCED-AIR COOLING OPERATION GUIDANCE CHART
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NG

Solid State

Thyristors
2N3870-2N3873

Division 2N3896-2N3899
.
S6400 S6410 S6420 Series
anm apm
35-A Silicon Controlled Rectifiers
Cathode Cathode Features:
Cathode Gate o High di/dt and dv/dt capabilities a  Low thermal resistance
Gate a  Low on-state voltage at high current levels Shorted-emitter center-gate
4 construction
W Voltage | 100V 200 v 400 v 600 V 800 V
- Package Types Types Types Types Types
Anode Pross-Fit 2N3870 2N3871 2N3872 2N3873 S6400N
Anode (S6400 Sarios) (40937)
2N3870 2N3896 S6420A Stud 2N3896 2N3897 2N3898 2N3899 S6410N
2N3871 2N3897 564208 .
2N3872 2N3898 | S6420D (86410 Series) (40938)
2N3873 2N3899 S6420m Isolated-Stud S6420A S64208 $6420D $6420M S6420N
SB400N | SBATON | S6420N (56420 Series) (40680) (40681) (40882) (40683) (40952}
Pressfit Stud ud Numbers in p: h {0.g., 40937) are former RCA typo numbers.
These RCA types are all-diffused, silicon controlled rectifiers ing, power control, and voltage regulator applications and
(reverse-blocking triode thyristors) designed for power switch- for heating, lighting, and motor speed-control circuits.
. 0
MAXIMUM RATINGS, Absolute-Maximum Values: INaaa0 oNseTy Msora 2N3STs Soaoon
*NON-REPETITIVE PEAK REVERSE VOLTAGEA S§6420A S$64208 $6420D S6420M S6420N
GateOpen .....ooivvnnneniannn ererreatiererisannann VRSOM 150 330 660 700 800 VvV

NON-REPETITIVE PEAK OFF-STATE VOLTAGEA

......................................... Vpsom 150 330 660 700 900 Vv

*REPETITIVE PEAK REVERSE VOLTAGEA
GALE OPON L. et eeeteee et ee e VRROM 100 200 400 600 800 V

*REPETITIVE PEAK OFF-STATE VOLTAGEA

Gate Open

VDROM 100 200 400 600 800 V
'T(RMS) 35 A
* Average .... It(av) — 22 A
For other conditions See Figs. 3&5
PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT: Itsm
For one full cycle of applied principal voltage , T¢ = 65°C
* 60 Hz (sinusoidal) ...........cvvuiviiininnn., 350 A
50 Hz (sinusoidal) 300 A
For more than one full cycle of applied principal voltage See Fig. 5
RATE OF CHANGE OF ON-STATE CURRENT
Vp = Vprom !GT =200 mA, t, =0.5 ps (See Fig. 13) ...... difdt 200 Alus
FUSING CURRENT (for SCR protection):
Ty=-4010100°C,t=11083ms ............ e 12 300 A%
GATE POWER DISSIPATION ®
Peak Forward (for 10 us max., See Fig. 8) Pam 40' w
Peak Reverse ....... . Ppgm See Fig. 9
Average (averaging time =10 ms max.) ................... PGlav) 05 w
*TEMPERATURE RANGE"™:
Storage Tstg -40to 125 °c
Operating {Case) .......... .. Tc —————— 4010 100 —————— °C
TERMINAL TEMPERATURE (During soldering): Ty

For 10 s max. (terminalsand case) .................. PN 225 °c

*In accordance with JEDEC registration data filed for the JEDEC (2N-series) types.

4 These values do not apply if there is a positive gate signal. Gate must be open or negatively biased.
¢ T¢ = 600° for isolated-stud package types.
® Any product of gate current and gate voltage which results in a gate power less than the maximum is permitted.
® Temperature measurement point is shown on the DIMENSIONAL OUTLINE.
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ELECTRICAL CHARACTERISTICS

At Maximum Ratings Unless Otherwise Specified and at Indi d Case Temp (Tg)
LIMITS
: FOR ALL TYPES
ERI
CHARACTERISTIC SYMBOL Unless Otherwise Specified UNITS
MIN. TYP. MAX.
Peak Off-State Current:
(Gate open, Tc = 100°C)
Forward Current (Ipgm) at Vp = Vprom Ipom
Reverse Current (Igom) at VR = VRROM or
2N3870, 2N3896, S6420A . . . . .. ... ... - 0.2 2*
2N3871, 2N3897,56420B . . . ... ...... IROM - 0.25 2.5 mA
2N3872, 2N3898,56420D . . . . ... ... .. - 0.3 3*
2N3873, 2N3899, S6420M,
SB6400N, S6410N, S6420N . . .. ... ..... - 0.35 4*
Instantaneous On-State Voltage:
iT =69 A (peak), Tc =25°C .......... VT - — 1.85* Vv
iT =100 A (peak), Tc =25°C .......... - 1.7 2.1
DC Gate Trigger Voltage:
Vp =12V (dc), Ry =30 Q, T¢ =-40°C VGT - 15 3* v
Vp =12V (dc), R =308, Tc =25°C - 1.1 2
For other case temperatures . . ........... See Fig. 11
DC Gate Trigger Current:
Vp =12V (dc), R =30 Q, T¢ = -40°C - 46 80*
Vp =12V (dc), R =309, Tc =25°C lgT 1 25 40 mA
For other case temperatures . . .. ......... See Fig. 10
Instantaneous Holding Current:
Gate open,
Tc= 25°C L iHO 0.5 30 70 mA
For other case temperatures . . . .......... See Fig. 7
Gate Controlled Turn-On Time:
(Delay Time + Rise Time)
For Vp = VpRrom. IGT = 200 mA, t, =0.1 s, tgt us
IT =30 A (peak), Tc = 25°C (See Fig. 12 & 14.) - 1.25 2
Circuit Commutated Turn-Off Time:
Vp = VDROM: iT = 18 A, pulse duration
=50 us, dv/dt = 20 V/us, -di/dt g us
=-30 A/us, |gT =200 mA, T = 80°C
(SeeFig. 15.) ... ... . . i - 20 40
Critical Rate of Rise of Off-State Voltage:
Vp= VpROM: exponential voltage rise, dv/dt V/us
Gate open, T = 100°C (See Fig. 16.) 10 100 -
Thermal Resistance, Junction-to-Case:
Steady-State
Press-fit & studtypes . ... ........... Rgyc - - 0.9* °cw
Isolated-stud types . . . . v v v v i it i - - 1

*In accordance with JEDEC registration data filed for the JEDEC (2N-series) types.
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NG

Solid State

Thyristors
S$2060 Series

Division $2061 Series
$2062 Series
4-Ampere Sensitive-Gate

Features:

Cathode

Anode

JEDEC TO-220AB

H-1535R1

The S2060, S2061, and S2062 series® are sensitive-gate
silicon controlled rectifiers designed for switching ac and dc
currents. These SCR's are divided into the three different
series according. to gate sensitivity. The types within each
series differ in their voltage ratings; the voltage ratings are
identified by suffix letters in the type designations.

All types in each series utilize the JEDEC TO-220AB
package. Upon request, each type is available in either of two

. Formerly the RCA106, RCA107, and RCA108 series.

MAXIMUM RATINGS, Absolute-Maximum Values:
NON-REPETITIVE PEAK REVERSE VOLTAGE
Rgk = 1000 2, T =40 to 110°C
NON-REPETITIVE PEAK OFF-STATE VOLTAGE
Rg = 1000 2, T¢ = 40 t0 110°C
REPETITIVE PEAK REVERSE VOLTAGE
Rgk =1000 2, TC =-40to 110°C
REPETITIVE PEAK OFF-STATE VOLTAGE

.............. VRsxM
} 25 50 75

............... VRRXM
15 30 50

Silicon Controlled Rectifiers
For Power Switching and Control Applications

Microampere gate sensitivity

Minimum gate current specified for the S2062 series
600-V capability

4-A (rms) on-state current ratings

35-A peak surge capability

Glass-passivated chip for stability

Low thermal resistances

Surge capability curve

variants of the TO-220AB package. For information on these
package variations, contact the RCA Sales Office in your
locale.

These thyristors have microampere gate-current requirements
which permit operation with low-level logic circuits. They
can be used for lighting, power-switching, and motor-speed
controls, and for gate-current amplification for driving larger
SCR's.

Suffix Letter
Q Y F A B C D E ™

125 250 400 500 600 700 V

100 200 300 400 500 600 V

Rgg =1000 2, Tc=40t0110°C ... ............ VDRXM
ON-STATE CURRENT:
Conduction angle = 180°, Tc=85°C
Averageacvalue . ..., ITav) 25 A
RMSvalue .. ...........ovininnnnan... IT(RMS) 4 A
DCoperation . . .......................... T(bC) 2.75 A
PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT: ITsm :

For one cycle of applied principal voltage » TC =85°C
60 Hz (sinusoidal)

35 A
50 Hz (sinusoidal) 28 A
‘60 Hz (sinusoidal) ITsm 35 A
For more than one cycle of applied principal voltage . . . . . See Fig. 6
PEAK GATE CURRENT (t=10usec) . . .. ........... IGEM 0.2 A
PEAK GATE REVERSE VOLTAGE . . .............. Vgam 6 v
RATE OF CHANGE OF ON-STATE CURRENT:
Vom = Vprom. IGT =1 MAt, =05 s, Tc = 110°C .. . di/dt 100 Alus
FUSING CURRENT {for SCR protection):
Tj=—4010110°C, t= 110 8.3 ms 26 AZs
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Suffix Letter
MAXIMUM RATINGS, Absolute-Maximum Values (Cont‘d.): Q Y F uA B C D E M

GATE POWER DISSIPATION:

PEAK FORWARD (for 10 psmax.) . ............. PGM 0.5 w
AVERAGE (averaging time =10 ms max.) . . . ........ PG(AV) 0.1 w
TEMPERATURE RANGE:
Storage . ... ... 40 to +150 ‘c
Operating (case)* . ............. -40t0 4110 ————  °C
TERMINAL TEMPERATURE (During soldering):
FOr 105 MaX. .« vvvveee o Tr 250 °c
*Ternperature measuring point is shown in the dimensional outline .
ELECTRICAL CHARACTERISTICS
LIMITS
FOR ALL TYPES
UNLESS
CHARACTERISTIC - SYMBOL OTHERWISE UNITS
SPECIFIED
MIN. | TYP. | MAX.
PEAK OFF-STATE CURRENT:
Forward, Vp = vDRXM, Rgk = 1000 2 ‘
Tc=25°C . e DRXM - 01 | 10
Te=M10°C. . . . . . .o ... - 10 | 100
Reverse, Vi3 =V K~ 1000 8 HA
Tc=25°C . . e 'RRXM - o1 | 10
Tc=100°C. . . . . . . . e . - 10 100
INSTANTANEOUS ON-STATE VOLTAGE
Forip=4Aand Tc=25°C (See Fig.16) . . . . . . . M - 125 | 22 \
DC GATE TRIGGER CURRENT:
Vp =12V (dc), R =30 &, T =25°C:
S2060 Series . . Ce e e e e e e | - - 200 “A
S2061Series . . . . . . . . . . ... . GT - - | so0
§2062Series . . . . . . . . . . . . . . 100 - 2000
For other case temperatures . . . . . . . . . . . See Figs. 10,11,12
DC GATE TRIGGER VOLTAGE:
Vp=12V (dc), Ry =30 Q, T =25°C VaT - 05 | o8 v
For other case temperatures . . . . . . . . . . . See Fig. 14
INSTANTANEOUS HOLDING CURRENT:
Rg = 1000 2,Vp =12V, |T (INITIAL) = 50 mA, Tc =259C:
S2060 Series . . . .. iy - 1.7 3 mA
S§2061Series . . . . . . . . . . . ... - 9 6
S2062S8eries . . . . . . . . . . . . .. - 6 10
LATCHING CURRENT:
Rgk =100092,Vp =12V, Tg = 25°C:
S2060 Series {IGT = 200 LA) , e e e e i - 18 4 mA
$2061 Series (IgGf =500 uA) | . . . . . . . . - 25 8
S2062 Series (IGT =2000 uA) , . . . . L - 8 12
CRITICAL RATE OF RISE OF OFF-STATE VOLTAGE:
Vb = Vprxm- Rgi = 1000 2, dv/dt Vius
Exponential rise, To=110°C . . . . . . . . . . 5 8 -
GATE-CONTROLLED TURN-ON TIME:
Vp = Vprxm: it =1 A, Rgg = 1000 £, tqt us
IgT=1mA, risetime =0.1 ps5, Tc=25°C . . . . . . - 1.7 2.5
CIRCUIT COMMUTATED TURN-OFF TIME:
Vp=V LT =1AR =1000 22,
D DR?(M T GK t us
Pulse Duration = 50 us, dv/dt =5 V/us, a
di/dt = —10 A/us, IgT=1mAatturnon, TC =110°C . . . - 30 100
THERMAL RESISTANCE:
Junction-to-Case™. . . . . . . . . . . . . . RgJC - - 35 oc/w
Junction-to-Ambics . . . . . . . . . . . . . Rgya - - 60

* Temperature measuring point is shown in the dimensional outline,
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TERMINAL CONNECTIONS

No. 1 — Cathode
Mounting Flange, No. 2 — Anode
No. 3 — Gate
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NG/

Solid State
Division

Thyristors

S2400 Series

| neq
g

GATE ANODE

(PIN 2) (PIN 3, CASE)

JEDEC TO-8

CATHODE
(PIN 1)

H1015

4.5=-A Silicon Controlled Rectifiers
For Capacitive-Discharge Systems

Features:

a 200-A surge current
capability

g Low switching losses

o High di/dt and dv/dt
capabilities

a Shorted-emitter gate-
cathode construction

o Forward and reverse gate-
dissipation ratings

2 Low forward voltage drop
at high current levels

Voltage 100 Vv 200V 400 vV 600V
Package Type Type Type Type
1066 S2400A §24008 §2400D S2400M

(40942) (40943) (40944) (40945)

Numbers in parentheses are former RCA type numbers.

These RCA types are all-diffused silicon controlled rectifiers
(reverse-blocking triode thyristors) designed for high-peak-
current low-average-current applications. Typical applications
are ignition service, crowbars, and other capacitive-discharge
systems.

MAXIMUM RATINGS, Absolute-Maximum Values:
Non-repetitive peak reverse voltage*

Gate OPeN . .. .ot
Non-repetitive peak forward voltage®

Gale 0PN . . o i
Repetitive peak reverse voltage®

Gate open
Repetitive peak off-state voltage®

Gate open
On-state current:

Tc = 759C, conduction angle = 1800

RMS .

AVBIAGE . . . e

For other conditions .. ...........................

Peak surge (non-repetitive) on-state current:
For one cycle of applied principal voltage, T¢ = 75°C
50-Hz, sinusoidal
60-Hz, sinusoidal . ......... ... . ... ...
For more than one full cycle of applied principal voitage . .
Rate of change of on-state current

Vp = VDHOM, IgT =200 mA, t; = 0.5 us (See Fig.12) . ..
Fusing current (for SCR protection):

Ty =-401t01000C, t =15 1t0 10 ms
Gate power dissipation:®

Peak forward (for 1 us max.)

Peak reverse

Average (averaging time = 10 ms, max.) -

These SCR’s have an rms on-state current rating (IT [RMS])
of 4.5 amperes and have voltage ratings (VpROM) of 100,
200, 400, and 600 volts.

S2400A S2400B S2400D S2400M

- VRsom 150 250 500 700 V
- Vpsom 150 250 500 700 V
VRROM 100 200 400 600 V
VDROM 100 200 400 600 V
IT(RMS) 45 ' A
IT(AV) 3.3 A

See Fig.3

ITsm

170 A
200 A

See Fig.4
di/dt 200 Alus
12t 150 AZs
PGMm 40 w

PRGM See Fig.8
PG(AV) 05 w

9-74
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MAXIMUM RATINGS, Absolute-Maximum Values (Cont’d.):

Temperature range:®

File No. 567

S2400A S2400B S2400D S2400M

T T - —40 to 150 oC
Operating (Case) . .. ..uuie et ieeeeeeeennennnens —40 to 100 oC
Pin temperature (during soldering):
For 10 s max. (pinsand case) .........oovvuunenennn - 225 oC
4 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.
. Temperature measurement point is shown on the DIMENSIONAL OUTLINE.
ELECTRICAL CHARACTERISTICS, At Maximum Ratings Unless Otherwise Specified and at Indicated Case Temperature (T¢)
LIMITS
CHARACTERISTIC SYMBOL For All Types UNITS
Min. | Typ. Max
Peak Off-State Current:
(Gate open, T¢ = 1000C)
Forward at Vp = VDROM IDOM - '0.2 3 A
m
Reverse at VR = VRROM IROM - 0.1 2
Instantaneous On-State Voltage:
ip= 100 A, T¢ = 259C, See Fig.5 vy - 25 3 \
DC Gate Trigger Voltage:
Vp =12V (dc), R =30 Q, Tc = 250C VGT - 1.1 2 \
For other conditions See Fig.10
DC Gate Trigger Current:
Vp =12V (dc), R =30 Q, Tc = 250C IGT - 8 15 mA
For other conditions See Fig.9
DC Holding Current:
Gate open, initial principal current = 150 mA, T¢ = 250C IHO - 9 20 mA
For other conditions See Fig.6
Gate-Controlled Turn-On Time:
(Delay Time + Rise Time)
VD = VDROM. IGT =200 mA, t = 0.1 us, tgt — 1.6 25 us
it =30 A (peak), Tc = 250C (See Fig.11)
Circuit-Commutated Turn-Off Time:
Vp = VDROM, iT = 18 A, pulse duration
= 50 us, dv/dt = 20 V/us, di/dt tq - 20 40 us
=—30 A/us, IGT =200 mA, T¢ = 750C
See Fig.14
Critical Rate of Rise of Off-State Voltage:
VD = VDROM. exponential voltage rise, dv/dt 10 100 - V/us
gate open, Tc = 1000C, See Fig.15
Thermal Resistance:
Steady-state
Junction-to-case RaJc - - 5 oc/w
Junction-to-ambient RoJA - - 40
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CASE TEMPERATURE (T¢)— °C 92C5-19958

Fig. 6—-DC holding current vs. case temperature.
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$2400 Series

1
// diser

FCS-3363R4

Fig. 12—Rate of change of on-state current with time
(defining di/dt).

9255-3881

tgratg ety

92CS-13366R2

Fig. 13—Relationship between off-state voltage, on-state current,
and gate-trigger voltage showing reference points for
definition of turn-on time (tge).

CRITICAL dv/dt \

v 663D
at 20.63 n
tsRC 92CS-I3365R3

Fig. 14—Relationship b tate current and Fig. 15—Rate of rise of off-state voltage with time (defining
voltage showing refe points for definition of circuit- criitcal dv/dt).
commutated turn-off time (tg).
TERMINAL CONNECTIONS
Pin 1 — Cathode
Pin 2 — Gate

Case, Pin 3 —-Anode
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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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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).

i YT
(R" o V(80)F
_______ QA2
+ Vv

T
4 T

T L | T
] i
H oo : Vosom
V, eV, i
RsoM ™ RROM b Vorom

92S5S-3896R2

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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$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
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CASE TEMPERATURE (Tg)—°C
925S-3890Rt

Fig. 17—DC gate-trigger voltage vs. case temperature.

# VARY AS REQUIRED TO OBTAIN CURRENT
LEVEL AND PULSE DURATION
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92SS-389IR2
Fig. 18—DC holding current ) vs. case 7] e. Fig. 19—Sub-cycle surge capability test circuit.

'°v°°°a:! SINGLE HALF ~SINE-WAVE PULSE mon REPETITIVE)

NO REAPPLIED BLOCKING VOLTAGE
IGT *50mA SQUARE PULSE,I0us DURATION

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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NG

Solid State

Division

Thyristors

S§2710 Series

1.7-Ampere
Silicon Controlled Rectifiers

For Low-Cost Power-Control and Power-Switching Applications

Voltage 200V 400 v 600 V
Package Type Type Type
JEDEC TO-66 T0-66 with $2710B | S27108 §2710M
With integral Heat Radiator (40504) | (40505) (40506)

heat radiator H-1470A

§2710B, S2710D, and S2710M are all-diffused, three-
junction silicon controlled-rectifiers having integral heat
radiators. They are variants of the 2N3228, 2N3525, and
2N4101, respectively.*

The S2710 series is designed to meet the needs of many
power-control and power-switching applications in which
heat sinks are required but where the design of special
cooling systems to achieve the full current rating of the
thyristor is not warranted.

The radiator design of these devices has tabs to allow
printed-circuit board mounting and holes to allow chassis
mounting if desired.

Features:

= Forward and reverse gate ratings

m All-diffused center gate construction

®| Low leakage currents, both forward and reverse
m Low forward voltage drop at high current levels
= High di/dt and dv/dt capability

® Low switching losses

TERMINAL CONNECTIONS

Pin 1: Gate
Pin 2: Cathode
Radiator, Case: Anode

Numbers in parentheses are former RCA type numbers.

Thyristor Thyristor
without

Heat Radiator

with
Heat Radiator

$2710B 2N3228
$2710D 2N3525
S2710M 2N4101

* Ratings and characteristics given for the 2N3228, 2N3225, and
2N4101 in RCA data bulletin File No. 114 are also applicable
to the devices in the $2710 series.

® FORCED — AIR COOLED, 400 TO (000 FEET/ MINUTE
THYRISTOR WITH HEAT RADIATOR
© THYRISTOR WITHOUT HEAT RADIATOR
100 T TR aissssisssssnsasa:
- L i TR
= A HEHEE = T
c NG SRR
L BOpEH ®
2o : 3 : ® 3.
<o T
w |L - ) = T g
2y HE
kS * R st 28° C/W s ol
= 2 > =
S& ol = O e
I8 “OfReuata0° /W I SRR
s@
3F s 7 ) ;
% 20
X : :
=
3 = L
s : :
o 3

AVERAGE ON—STATE CURRENT [zn A\,ﬂ—A
92LS-2050R!

Fig. 1~ Maxi Z P vs. on-st

current.
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File No. 501

NG

Solid State

Thyristors

Division :
$2800 Series
8-Ampere Silicon
Controlied Rectifiers
For Power Switching, Power Control, and Ignition Applications
ANODE Features:
o High dv/dt capability @ Low thermal resistance
\ GATE m Low on-state voltage at high current levels & Center gate construction . . . provides
x a8 Shorted-emitter gate-cathode construction rapid uniform gate-current spreading for
CATHODE ANODE ... contains an internally diffused resistor faster turn-on with substantially reduced
between gate and cathode heating effects
Voltage | 100v | 200v | 4do0v
Package Type Type Type
JEDEC TO-220 AB s T0-220A8 ?::::7‘; ff::g; iaz:::;

S2800A, S2800B, and S2800D are medium-power silicon
controlled rectifiers designed for switching ac and dc
currents. These reverse-blocking thyristors switch from the
off-state to the on-state when both the anode and gate
volt' ,es are positive. Negative anode voltages make these
devices revert to the blocking state regardless of gate-voltage
polarity.

MAXIMUM RATINGS, Absolute-Maximum Values:

Numbers in parentheses are former RCA type numbers.

The unique plastic package design provides easy package
mounting and low thermal resistance, allowing operation at
high case temperatures and permitting reduced heat-sink size.
These SCRs can be used in lighting and motor-speed control,
capacitor-discharge ignition circuits, high-voltage generators,
automotive applications, and power-switching systems.

S2800A $28008B $2800D

NON-REPETITIVE PEAK REVERSE VOLTAGE"

Gate Open ... ...t s VRsOM 125 250 500 \%
NON-REPETITIVE PEAK FORWARD VOLTAGE "

Gate OPeN oottt et e e Vpsom 125 250 500 v
REPETITIVE PEAK REVERSE VOLTAGE"

Gate OPeN « oot ee e e VRROM 100 200 400 \
REPETITIVE PEAK OFF-STATE VOLTAGE"

Gate OPeN L\ttt e e e VDROM 100 200 400 \
RMS ON-STATE CURRENT

For T¢ of +80°C and Conduction Angle of 1809 IT(RMS) 8 8 8 A
PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT: ITsm

For one cycle of 400-Hz applied principal voltage. , Tc = 800C 200 200 200 A

For one cycle of 60-Hz applied principal voltage » TC = 800C 100 100 100 A

For one cycle of 50-Hz applied principal voltage , T¢ = 80°C 85 85 85 A

For more than one full cycle of applied principal voltage ..... See Fig. 7.
RATE OF CHANGE OF ON-STATE CURRENT

Vp = VpROM. IGT =80 mA, t, = 0.5 us (See Fig. 3) . ....... di/dt 100 100 100 Alus
FUSING CURRENT (for SCR protection):

Ty=—65t0100°C, t=1108.3Ms....ovvrerennnnnnn... 12t 40 40 a0 A%
GATE POWER DISSIPATION*:

PEAK FORWARD (for 10 us max.) ............c.c.ouun PGm 16 16 16 w

PEAKREVERSE ...... ..ot PRGM See Fig. 13.

AVERAGE (averaging time =10 msmax.). . .............. PG(AV) 0.5 0.5 0.5 w
TEMPERATURE RANGES:

Storage -65 to +150 oc

Operating (Case) . .. vvvt vttt -65 to +100 oc

Soldering (10sec. max.) .............iiiiiiiiiiinn. 250 oc
*These values do not apply if there is a positive gate signal. Gate must be open or negatively biased.
“Any values of peak gate current or peak gate voltage which result in an equal or lower power are permissible.
$For information on the reference point of , see Dil Outline.
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S$2800 Series

ELECTRICAL CHARACTERISTICS, At Maximum Ratings and at Indicated Case Temperature (T¢)

Unless Otherwise Specified.

File No. 501

CHARACTERISTIC

SYMBOL

LIMITS

S2800A $28008B $2800D

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

UNITS

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

'Dom

01| 2

mA

REVERSE (REPETITIVE), VR = VRROM

IROM

01} 3

mA

INSTANTANEOUS ON-STATE VOLTAGE:
For iT =30 A and TC = +250C

T

DC GATE TRIGGER CURRENT:
Vp =12V (DC)
RL=30Q
T = +250C
For other case temperatures .. ....................

leT

See Fig. 9.

mA

DC GATE TRIGGER VOLTAGE:
Vp =12V (DC)
RL=30Q
TG = +250C
For other case temperatures

VGT

- See Fig. 10.————————— |

15

- 109115 - 09115 - 1 09

INSTANTANEOUS HOLDING CURRENT:
Gate Open and T¢ = +250C
For other case temperatures

iHO

pg————————————————— See Fig. 11, ——————

—|1DI20|—I 1o|20| —| 1oI 20

mA

CRITICAL RATE-OF-RISE OF OFF-STATE VOLTAGE:
VD = VDROM
Exponential rise, T¢ = +1000C (See Fig. 2.)
For other case temperatures

dv/dt

@@ ———————————— See Fig. 14.

7513001 — 150 3001 — 30 (2001 —

V/us

GATE CONTROLLED TURN-ON TIME:
Vp =VpROM. iT=45A,iT=2A
IGT =80 mA, 0.1 usrise time
Tc = +250C
(See Fig. 5.)

tgt

25 - 2.5 - 25

us

CIRCUIT COMMUTATED TURN-OFF TIME:
Vp = VDROM ,iT=2A
Puise Duration =50 us
dv/dt = 200V/us, di/dt ==10 A/us
IGT =200 mA at turn on, T = +750C
(See Fig. 4.)

35 - 35 - 35

THERMAL RESISTANCE:
Junction-to-Case

RoJ-C

2.2 = - |22 - -1 22

Junction-to-Ambient

RoJ.A

60 - - | 60

oc/w
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File No. 501 S2800 Series

i CRITICAL dv/dt \

i Y1
[' Ro o Y(80)F
_______ .
R T - — T
+
nr [ |
N oo = Vosom
Vasow—= Y,
'RSOM 'RROM ip VDROM

925S-3896R2

Fig. 1—Principal voltage~current characteristic. t=RC 92CS-13365R3

Fig. 2—Rate of rise of off-state voltage with time (defining critical
dv/dt).

| difdr
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| 1t
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1 «— Vo
!\ VT | |/ davar
i '\ —"__KI‘\

a2s53881
- 92S-13363R 4
Fig. 4—Relationship b i current and
5 o . voltage, showing reference points for definition of circuit-
Fig. 3—Rate of change of on-state current with time (defining di/dt). commutated turn-off time (tg).
- tgt=td+tr CURRENT WAVEFORM: SINUSOIDAL
ES u 90% POINT LOAD: RESISTIVE OR INDUCTIVE
! vl 1 w CONDUCTION ANGLE: 180°
=~ D, | [ CASE TEMPERATURE: MEASURED AS
= o-bd i E SHOWN ON DIMENSIONAL OUTLINE
= 1
H o ]
£ ik ET
z ™ 57;:90% POINT] u
? 4 LI A4 T
z o T :'; tr 0o T
3 —tgt= S| 100
o “o Eaas!
w v 2
2 N GT at 7.{
s e, ™A
° o E3 90| 1 N
e 2 10% POINT E] H H “
= 2 o
g z 2
S z
80
& i E
o 1T :X‘
o) I =
o 50 100 150 "0: e He
DC GATE TRIGGER CURRENT (Lgy)—A - -
6T 92¢5-15058R1 AVERAGE OR RMS ON-STATE CURRENT [17(ay) OR It(ams)|—A
9255-3982R!
Fig. 5—Typical gatecontrolled tum-on time vs. gate trigger current. Fig. 6—Maxii e ble case Te vs. tate current.
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$2800 Series File No. 501

= 25°
LOAD: RESISTIVE = CASE TEMPERATURE (T¢) = 25°C
CASE TEMPERATURE (Tc) = +80°C 1
100 | RMS_ON-STATE CURRENT [r(rms]] = 84 r
~ I | | | |||| =
Y || ONTROL MAY BE LOST | s
>1 N I BURMNG AND MMEDIATELY w
EE N N 60 Fou.owms SURGE CURRENT «
5 80 VAL . 1 T a
o= N ov OAD MAY NOT BE RE- S
e PEATED UNTIL JUNCTION w
Tz Wi TEMPERATURE HAS RETURNED =
Ziu h T0_STEADY-STATE L.
2¢ | ALUE. 5
3: N 5
gw N N
?s S o 20
xlb Bt ] 3
<9 S
wZ z
a.Oo <
[
<
=
©
z
2 4 68 2 4 68 ) 0.5 0 1.5 2.5
fooo INSTANTANEOUS ON-STATE VOLTAGE (vy)—V
NUMBER OF FULL CYCLES IN SURGE DURATION
92LS-I35IRS 9255-4164R1

Fig. 7—Allowable peak surge on-state current vs. surge duration.
Fig. 8—Instantaneous on-state current vs. on-state voltage.

PRINCIPAL DC VOLTAGE =12V PRINCIPAL DC VOLTAGE =12V
LOAD = 30Q, RESISTIVE LOAD = 300, RESISTIVE
< TRIGGERING MODE: FORWARD T TRIGGERING MODE: FORWARD
! T
i o
5 3
= 4 o 25
c 2
g 2
3 30 z 2
w
4
5% o
& M, °
g, HHH x
Qo HH -
3 ey w
3 b
=
g 10] g I
o
o
0 P HHH 0.5
-80 -60 -40  -20 2 40 -80 -60  -40  -20 0 20 4
CASE TEMPERATURE (Tg)—°C  9255-3983R! CASE TEMPERATURE (Tg)—°C 9255-3984RI
Fig. 9—DC gate-trigger current (forward) vs. case temperature. Fig. 10—DC gate-trigger voltage (forward) vs. case temperature.
< 60 INITIAL ON-STATE CURRENT = I50mA ENCLOSED AREA DEFINES PERMISSIBLE
IE RIGGERING POINTS
o s
= >
%
z 40| 15 7
@ 4y = ’CL‘
& @ 3 J
© o2 N
© 4 op s
=z by \ONS 1
= W
3 g2 D i
2 v, ] S A RTED GaTE.
C S'
o X e9 SRS oR ForWAT GoWETE—)
w £ UPPER LIMIT OF PERMISSIBLE
> 2| AVERAGE (DC) GATE POWER
= DISSIPATION AT RATED
2 04| CONDITIONS. (SEE FIGS.9 &10)
o ol € 8o, 2 2 68 z 3 0 E
-80 -60 -4 -2 20 4 GATE TR! -
CASE TEMPERATURE (Tg)—°C 9255-3985RI GGER CURRENT (Ig7)—A  9255-3086RI
Fig. 11—Holding current (positive) vs. case Fig. 12—Typical forward-biased gate characteristics.
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REVERSE GATE CURRENT ( lGR 1—A

os 04 03 02 o1 0 i i
AVERAGE GATE T
POWER LIMIT » 1500
5 1 1
> % ;
H | wl 1250
fHo & 23 ma;
o xS
u ! z w3
H GATH NI u 9 looo N
[T RESISTANCE 300us f g ,“_‘3
il p << _y.
00us 2 x'g 75 s,
@ 33 ¢
13 L g o
14 o H l‘:l
T w 2
ATIo i g8
u v
& & 250
o
O,
92LS-1IS5R3 20 40 60 80 100,
CASE TEMPERATURE (Tg)—°C g255-3987R!
Fig. 13—Reverse gate voltage vs. reverse gate current. Fig. 14—Critical rate of rise of off-state voltage vs. case temperature.

CURRENT WAVEFORM: L
LOAD: RESISTIVE OR INDUCTIVE
CONDUCTION ANGLE: 360°

w

HHH H T
H +
H +

AVERAGE POWER DISSIPATION

10 .
RMS ON-STATE CURRENT [Ir(pms)) =A sess-aissai

Fig. 15—Power dissipation vs. on-state current.

TERMINAL CONNECTIONS

No. 1 — Cathode
Mounting Flange, No. 2 — Anode
No. 3 — Gate
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IR0

Solid State
Division

"Thyristors

S3700 Series

Anode
(Case)

e, /|
Cathode T~Gate

S5-Ampere All-Diffused

Silicon Controlled Rectifiers
for Inverter Applications

(Pin 1)

(Pin 2) Voltage | 200V 400 V 600 V
Package Type Type Type
JEDEC TO-66 TO-66 §3700B | $3700D $3700M
(40553) | (40554) (40555)

H1340

Numbers in p

are former RCA type numbers.

S$3700B, S3700D, and S3700M* are all-diffused three-
junction silicon controlled rectifiers intended for use in
inverter applications such as ultrasonics and fluorescent
lighting. They feature fast turn-off, high dv/dt, and high di/dt
characteristics, and may be used at frequencies up to 25 kHz.

Features:

o RMS On-State Current —
5 Amperes at Tc=+ 60° C

o Fast Turn-Off Time —

6 us maximum

o High dv/dt Capability -
100 V/us minimum

o High di/dt Capability —
200 A/us

o Shorted-Emitter and Center-Gate Design —

Removes restrictions on forward and
reverse gate voltage and peak gate
current

Each of these devices has an rms on-state current rating of 5
amperes at a case temperature of +60°C. The S3700B,
S§3700D, and S3700M have forward and reverse off-state
voltage ratings of 200, 400, and 600 volts, respectively.

*Formerly Developmental Types TA2653, TA2654, and TA2655,
respectively.

PRINCIPAL VOLTAGE-CURRENT CHARACTERISTIC

v t

ly

ﬁ:— L'A:»o

Il
i
" I Vbsom
N I
VrsoM ™ ™ Vrrom i vp

ROM

9255- 3896R2

Principal voltage is the voltage between the main ter-
minals. Principal voltage is called positive, or forward,
when the anode potential is higher than the cathode potential,
and called negative when the anode potential is lower than
the cathode potential.

Principal current is the current flowing between anode
and cathode.
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File No. 306 S§3700 Series
Absolute-Maximum Ratings, for Operation with Sinusoidal AC Supply
Voltage At Low to Ultrasonic Frequencies, and with Resistive or Inductive Load
RATINGS MAXIMUM VALUES UNITS
S$3700B $3700D S$3700M
Non-Repetitive Peak Reverse Voltage,
VRsoM
Gate Open. . ......ooveeuunennn 330 660 700 A%
Repetitive Peak Reverse Voltage,
VRROM
GateOpen ...........ovvuuun. 200 400 600 \
Repetitive Peak Off-State Voltage,
VbRrOM
Gate Open. .......ouuveeuenn.. 200 400 600 A%
On-State Current:
For case temperature of +60° C and 60 Hz
Average DC value at a conduction
angle of 180°% Iy(ay) - - -« -« - - - 3.2 3.2 3.2 A
RMS value, (pys) - -« -« -+ - 5 5 A
For other conditions . ...... e See Fig.9
Peak Surge (Non-Repetitive) On-State
Current, ITSM
For one cycle of applied voltage, TC = 600C
60 Hz (sinusoidal). . ................. 80 80 80 A
50 Hz (sinusoidal) . .................. 65 65 65 A
For more than one cycle of applied
voltage. . . oo v i i e See Fig.11
Fusing Current (for SCR protection):
Ty =—40to 1000C, t =1 to 8.3 ms, [2t .. 25 25 25 A2g
Critical Rate of Rise of On-State Current,
Critical di/dt
Vpx = V(g0)o rated value,
IgT = 50 mA, 0.1 ps rise time. . . . .. 200 200 200 Alus
Gate Power Dissipation*
Peak, Forward or Reverse, for 10 pys
duration, Pgy -« o v v ee it 13 13 13 w
Average, PG(AV) ............... 0.5 0.5 0.5 W
Temperature:®
Storage, Tyyo. v vievin s -40 to +150 -40 to +150 -40 to +150 °c
Operating (Case), Teoove e -40 to +100 -40 to +100 -40 to +100 oC

*Any values of peak gate current or peak gate voltage to give the maximum gate power are permissible.

BFor information on the reference point of temperature measurement, see Dimensional Outline.
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S$3700 Series

File No. 306

Characteristics at Maximum Ratings (unless otherwise specified), and at Indicated
Case Temperature (T )

CHARACTERISTICS

LiMITs

UNITS

Peak Repetitive Blocking Voltage, VDROM
Gate Open
At T = +100° C
Peak Off-State Current:
Gate Open
At T = +100°C
Forward, Ip,
Vp= vDRS'ﬁ
Reverse, IRROM
VRO = VRROM
Instantaneous On-State Voltage, v
For an on-state current of 30 A and
Te= 4250 C . e
(See Fig.13)
DC Gate Trigger Current, IgT
AtTe=+42°C..oovieenennn..
(See Fig.5)
DC Gate Trigger Voltage, Vg
AtTe=+425°C.......cons.
(See Fig.5)
Holding Current, 4
At T = +25° C
Critical Rate of Rise of Off-State
Voltage, Critical dv/dt
VD = VDROM, linear rise, and
Tc=+4800C..........ccoovn.n.
(See waveshapes of Fig.2)
Gate-Controlled Turn-On Time, ¢,
(Delay Time + Rise Time)
VDX = VDROM, ITM =2 A,
IGT =300 mA, 0.1 us rise time,
and TC=+250C ..............c0v.
(See waveshapes of Fig.3)
Circuit-Commutated Turn-Off Time, ¢t
(Reverse Recovery Time + Gate
Recovery Time)
VDX = V(BO)O rated value,
Imwgs = 2 A, 50 ys min. pulse
W1 ﬂ‘l‘ VRX =80V min‘,
rise time = 0.1 ps, dv/dt =
100 V/us, dig/dt = 10 A/ys,
I~m = 100 mA at turn-on,
\FGT = 0V at turn-off, and
Tc = 4800 C it i
(See waveshapes of Fig.4)

Thermal Resistance:
Junction-to-case, RgJC
Junction-to-ambient, RgJA

S$3700B

$3700D

$3700M

Min.

Typ.

Max.

Min. Typ. Max.

Min.

Typ.

Max.

200

100

0.5
0.3

2.2

15

18

20

250

0.7

1.5

40

3.5

50

400 - -

1.5

3.5

50

100 250 -

600

100

0.5

0.3

2.2

15

1.8

20

250

0.7

1.5

40

3.5

mA

mA

mA(de)

V(de)

mA

V/us

us

us

oC/W
oC/W
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Vox

Irm di/dt=1rm/24

-

S3700 Series

.[ —————————— /— 90% POINT
Yox

92L5-2334R1

Fig. 2—Waveshape of critical dv/dt rating test (linear rise).

1

1

'

0SIym [

1

]

L i et i
-
92CS-13363R2
Fig. 1—Waveshape of di/dt rating test.
tgr=tg k1,
DR
Q" Yre ™ Ygr /
~—90% POINT
av/do\//
™ 90% POINT
92CS-13366R2 92CS -13367R2
Fig. 3—Waveshape of tge rating test. Fig. 4—Waveshape of g rating test.
TERMINAL CONNECTIONS
Pin 1 — Gate

Pin 2 — Cathode

Case, Mounting Flange — Anode
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100[ SHADED AREA INDICATES LOCUS HHH —7
8| OF POSSIBLE TRIGGERING POINTS -
6l  FOR VARIOUS TEMPERATURES. PERMITTED PULSE WIDTHS
FOR INDICATED PEAK
FORWARD GATE POWER
\ L] |1 A
1 /
1
. N us /
£ 0} MAXINUM GATE TRIGGER MAXIMUM GATE | N
g ' [ VOLTAGE FOR INDICATED RESISTANCE —] N0
n JUNCTION TEMPERATURE (Tj) 100 05— o
W oef—  Tj=-a0C I . 210
2 . <&
s F——t+ ==+ Hr—1 N LA 0@
N g g e i o 1ms N W
o N : W
= 250 3
2 \ —
£
b3 N L
o 1
I +1000C J/><\\ AVERAGE GATE
5, <t DISSIPATION LIMIT
k] 0.5 WATT
n — MAXIMUM GATE TRIGGER
— CURRENT FOR INDICATED
- JUNCTION TEMPERATURE (Tj)
¥ #1000 ¢ ‘5°cr-1=—w“c
4]
MAXIMUM VOLTAGE AT WHICH
NO UNIT WILL TRIGGER FOR
ol Tj= +1000C
2 a 6 8 4 8 4 6 8 2 4 6 8 2 4 6 B
0.00! 0.0 ol 10 10 100
GATE-TO-CATHODE CURRENT — AMPERES
92LM-2341
Fig. 5—Forward gate characteristics.
3 T Tatir
1 ! k POINT
T AT T 0] & Vox
P e Ty
LL(\I\[\IIHH!HPCMeR-""_& i3 = t
1] T s K] 0
PERMITTED PULSE WIDTHS -4 » ~
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? ERSE GATE POWER T“l ] ? B / 20% PoNT
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Hs 5 3 r— K
0 g H fgr™
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w
5
o
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REVERSE GATE CURRENT — AMPERES DC GATE-TRIGGER CURRENT (Igy)—A
92L5-2351 92LS ~ 2350R2
Fig. 6—Reverse gate characteristics. Fig. 7— Turn-on-time characteristics.
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S$3700 Series

FORWARD CURRENT CIRCUIT REVERSE;S&%OVER'
bt Pt 10073 T CURRENT WAVEFORM = SINUSOIDAL
LOAD = RESISTIVE OR INDUCTIVE
8 o
iy
A 4 dIR/dt CONTROL IS 22 o 1807
+ - ;“ u IR0,
L L 5 5 W,
E“; T- +T Vex Y £ O ANGLE
DEVICE ] RN
A 4 UNDER & LRSS
w s,
¢ z TR
u s oo
R N
S & S
x < = 3 ses i:ﬁ
= 1200
e P : -
LIMITER Ul F : : m
. a0
3 [ 3 4 5
RLS-2345R! ON-STATE CURRENT [ir- ]--A
LINEAR dv/dt CIRCUIT saus-zsam
s
Fig. 8—Conventional turn-off-time test circuit. Fig. 9—Rating chart (case temperature).
100
CASE TEMPERATURE PRIOR TO SURGE=60°C
w [———] LOAD=RESISTIVE
SURGE. =4 REPETITIVE PEAK REVERSE VOLTAGE (VRroM)*
CURRENT 80| MAXIMUM_RATED VALUE
(Iry) ) AVERAGE ON-STATE CURRENT [IT(AV)]'MAXIMUM
] F RATED VALUE
i WS [— g 1\
8 == wi =a
3 Pw) E7 69
5 f \ N
£ s £ TN
@ Ze NN\
a 2z 49 AN
g, BE N
§ £3 q 50 4z
a
20 50+
% \ N,
H ~= [T
a
f : =
b H 10 100 1000
5 10k Sk 20k 25k SURGE CURRENT DURATION-CYCLES
REPETITION RATE-PPS
92¢5-24983 92LS- 1149R2
Fig. 10— Dissipation vs. repetition rate, Fig. 11—Surge current rating.
CURRENT WAVEFORM =

LOAD = RESISTIVE OR INDUCTIVE
CONDUCTION ANGLE = 180°

CASE TEMPERATURE (T,

[ T T

INSTANTANEQUS ON-STATE CURRENT (br)-AMPERES

ION-STATE POWER DISSIPATION [Pp(avi]— W]

) 2

AVERAGE ON-STATE CURRENT[(IT(AV)\]_A

92L5~2340R!

Fig. 12—Power dissipation versus average on-state current.

05

25

INSTANTANEOUS ON-STATE VOLTAGE (vp)-VOLTS

92LS-2344

Fig. 13—0n-state characteristics.
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+150V DC -0C
| {
L3
SIX BO-WATT
LAMPS CON-
NECTED IN
PARALLEL
80-W LAMPS —V
92L5-2353

Cl. Cg: 0.01 uF, 1200 V (Ballast Capacitors) Ry, Ro? 1.2 kQ, 5 W
Cg: 0.01 uF, 600 V Rg: 200Q, 10 W
C4. Cg: 0.02 pF, 600 V T : Core, 8 pieces of Indiana General No.
Dy, Dy: Fast-Recovery Diodes, 6 A, 600 V CF-602 Material 05, or equivalent.
Dg, Dy: IN574 Cross Section, 8 cm2
Lj, Lot 32 pH Nj, Ng — 30 Turns of No.18 Magnet Wire

Lq: 131 Turns of No.15 Magnet Wire on Nz, Ng — 13 Turns of No.18 Magnet Wire,

Arnold Engineering Core No.A4-04117, 2 Strands
or equivalent Ng, N4 — 52 Turns of No.18 Magnet Wire,
2 Strands
Fig. 14—Typical inverter circuit for 500- . 8-kHz fluor nt-light control.
+150v
oC
R, M Ry Rq
te
Ry ]
i€ "
s
€2 Rio c3
el T
T o2
% " = R
. t
‘ o3 L
Ris Rip
T i J\-"n l“le T
= = R,
Rz t M :él ¢ fzz NEON *
- TO GATE
par gl

92M-2348

Qq: RCA-40438 R4 Ry, Ryss Ry7, Rygt 22 kQ, 174 watt

1
Qg, Qg, Q4: RCA-2N3053 Rg, Ryq: 10 kQ potentiometer
Cy» Cg: 0.003 uF, 100 V Rg: 10 kQ, 1/4 watt
Cg. Cy: 0.02 yF, 100 V Ry: 1.5 kQ, 1/4 watt

Cg: 25 UF, 25 V, electrolytic Rg, Rg, R13s R14s Ryg: 680 Q, 2 watts
Dy, Dy, Dg: Transitron type T1G, or equivalent Rjg: 5.6 kQ, 174 watt
Dy: Motorola type 1M20Z10, or Rgq: 33 kQ, 1/4 watt
equivalent Rgy, Rgo: 10 Q, 1/4 watt
Neon Lamp: GE type NE-83, or equivalent Ty, Tg: Sprague Pulse Transformer type

Ry R3:
Ra: Ryp:

180

1 kQ, 1/4 watt
180 kQ, 1/4 watt

427109, or equivalent

Fig. 15—Typical trigger pulse generator for 500-watt, 8-kHz fluorescent-light control inverter circuit.



File No. 476

IR/

Solid State
Division S3701M
5- Ampere Silicon
Controlled Rectifier
g‘a‘::;’ For Applications in Pulse Power Supplies

Features:

Cathode — Gate

Type S3701M° is a silicon controlled rectifier intended for
use in circuits which generate pulses to drive injection laser
diodes. A simplified circuit of a laser pulser is shown in Fig.
" 1. Detailed information on circuits of this type is given in
RCA Application Note AN-4469, ‘Solid-State Pulse Power
Supplies for RCA GaAs Injection Lasers.’”

The conventional SCR turn-on time, turn-off time, and
on-state voltage do not correlate with circuit performance in
a laser pulser operating with extremely short, high-current
O Formerly RCA type 40768.

MAXIMUM RATINGS, Absolute-Maximum Values:
Case temperature (T¢c) = 259C, unless otherwise specified

REPETITIVE PEAK OFF-STATE VOLTAGE:

Gateopen . . .... ... ... VDROM 600 V
RMS ON-STATE CURRENT (Conduction
angle=180%). . . ... ........... IT(RMS) 5 A
REPETITIVE PEAK ON-STATE CURRENT
(0.2psPulseWidth): . . . ... ....... Ipw
Free-air cooling, f=600Hz . . ... ... 7 A
Free-air cooling, f =5000Hz . . .. ... 40 A
Infinite heat sink, f = 10,000 Hz . . . . . . 40 A
Infinite heat sink, f=1,000Hz. . . . ... 7% A
GATE POWER DISSIPATION:
PEAK (For 10uspulse) . . .. ... .... PGm -2 W
TEMPERATURE RANGE:
StOrage . . ... ... Tstg  -40to 125°C
Operating (Case) . . . .. .......... Tc  -40to 100°C
TERMINAL TEMPERATURE (Duringsoldering): TT
For 10 s max. (terminals and case) 225 °C

To Drive GaAs Laser Diodes

@ High peak-current capability

8 Good current-spreading attributes

B Symmetrical gate-cathode construction for uniform current
density, rapid electrical conduction, and efficient

{Pin 2) (Pin 1)
heat dissipation
g Controlled minimum holding current
JEDEC TO-66 W30 a Hermetic construction

o Low thermal resistance

pulses. Therefore, a functional test in a simulated pulser
circuit is used to control the S3701M for laser pulser appli-
cation.

The S3701M SCR is designed for the good current-spreading
and delay-time characteristics necessary to provide high-peak-
current pulses to drive the laser diode. An additional
significant characteristic of this device is its well controlled
holding current, which assures operation only at currents
sufficiently high to meet the circuit requirements.

CHARGING
* RESISTOR
0-600V DC
S370IM SUPPLY
GATE
TRIGGER
CIRCUIT L puLse
CAPACITOR
LASER PROTECTIVE
DIODE DIODE

1=

920517685

¥ NON-INDUCTIVE RESISTOR

ADJUST RESISTANCE VALUE TO OBTAIN O 20us
PULSE WIDTH AT 50 % CURRENT POINTS

Fig. 1-Simplified laser pulser circuit. (See AN-4469 for specific
circuits.)
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ELECTRICAL CHARACTERISTICS
At Maximum Ratings and at Indi d Case Temp e (Tc) Unless Otherwise Specified

CHARACTERISTIC . SYMBOL .LIMlTS UNITS
Min. | Max.
Peak Off-State Current:
Gate open, vp = VDROM. TC = 250C . . . IDROM - 0.65 mA
TC=75%C. . . . ... — 1.2
DC Gate-Trigger Current: Tc=25°C . . . . ... .. ... .....c....... IGT - 35 mA
DC GateTrigger Voltage: TC=259C . . . .. .. ... iviii i VGT - 4 \Y%
DC Holding Current:
Gateopen, TC=250C . . . . . . . . . .t i 15 -
i Tg ST5OC o o e e 'Ho 10| - mA
Critical Rate-of-Rise of Off-State Voltage:
For vp = VDROM. exponential voltage rise, gate open, Tc=75°C . . . ... .. dv/dt 200 - V/us
Source Voltage for Functional Test (See Fig. 2):
Ip =75A, C = 0.022uF, Rg = 2%, f = 60Hz, pulse duration = 0.2us, Tg = 25°C . . Vs - 550 v
Ti.llermall Resistance: Roc .
unction-t0-Case . . . . ... ... e -
JUNCLION-t0-AMDIENT . © .« o v v vt e e e e e e e e RoJa - 40 ocw

20% . 34k 27K
V2w ow W N
—A—— A ——A—FO
$3701M 0550V
y —1 VARIABLE
oc
SUPPLY
2N4988
. 0022 uF
NE-87} =600V s
o) | PoLvsTYReNE

75A

T0
CURRENT
‘

TEKTRONIX CT-2
[CURRENT

IN3255
51K TRANSFORMER,
OR EQUIVALENT
115VAC IN3255
60Hz J|te3v
O

NOTE: +
* NON-INDUCTIVE RESISTOR

ADJUST RESISTANCE VALUE TO OBTAIN 0.20pus
PULSE WIDTH AT 50% CURRENT POINTS
92CS-17686

Fig. 2—Functional test circuit.

TERMINAL CONNECTIONS
Pin 1 — Gate

Pin 2 — Cathode
Case, Mounting Flange — Anode
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(R

Thyristors/Rectifiers

Division S3703SF D2103S
M ags
JEDEC DOt SCR’s and Rectifiers for
Cathode - - - -
Horizontal-Defiection Circuits
JEDEC TO-66 | For 1100 Large-Screen Color TV
Anode .
N (Case) r{ Features:
TR ~ > o * B Operation from supply voltages between 150 and 270 V (nominal)
c tﬁcdé i{ = Ability to handle high beam current; average 1.6 mA dc
@ Gate | Anode o Ability to supply as much as 8 mJ of stored energy to the deflection
1 (Case) yoke, which is sufficient for 29-mm-neck and 36.5-mm-neck picture
tubes operated at 31 kV (nominal value)
$37025 D2101s 2 Highly reliable circuit which can also be used as a low-voltage power
ss703sF 21038 supply
D2103SF
H-1340 H-967
Voltage 700V 750 V
Package Types Types
837028 S§3703SF
TO-66
(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 83702S silicon controlled rectifier and the D2103S silicon
rectifier act as the commutating switch to initiate trace-retrace

switching and control yoke current during retrace.
HIGH-VOLTAGE

The D2101S silicon rectifier may be used as a clamp to protect
the circuit components from excessively high transient voltages
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.

CR TRANSFORMER
n == To
" | PICTURE i
i ! UBE
COMMUTATING |: La |
5?'19‘— — i ACE !
1 + I <€A SwITcH 1
! 1 p2101s = O
537028 | rigo'a_s' ss7035F| || L i v
Y A X A Vo o “8010
HORIZONTAL ! ! — I S itantaid g
0SCILLATOR H 021038F ile, v : z T v
| Sm— | v T N ; |
== I '00 | Vpsom
i 1
VesoM 1 M—VrRoM i Vorom
9255 -3896R2
IRCUIT k—‘/ L o i y .
%p?fguil_) u Fig. 1 — Simplified schematic diagram of Fig. 2 — Principal voltage-current characteristic for

92CS-17419R3 horizontal output circuit.

B+

837028 and S3703SF.
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§3702S, S3703SF

D2101S, D2103S, D2103SF File No. 522
SILICON CONTROLLED RECTIFIERS
5 S$3703sF $37028
MAXIMUM RATINGS, Absolute-Maximum Values: TRACE SCR COMMUTATING SCR
NON-REPETITIVE PEAK OFF-STATE VOLTAGE:®
Gate OPEN .« .tvittetain it et Vpsom 800* 750* v
REPETITIVE PEAK REVERSE VOLTAGE:®
Gate Open e VRROM 25 25 \"
REPETITIVE PEAK OFF-STATE VOLTAGE:®
GateOpen ............. e et e Vbrom 750 700 \
ON-STATE CURRENT:
Tc= 60°C, 50 Hz sine wave, conduction angle = 180°:
RMS . IT(RMS) 5 5 A
Average Dc IT( AV) 3.2 3.2 A
PEAK SURGE (NON REPETITIVE) ON-STATE CURRENT ITsm
For one full cycle of applied principal voltage
50 Hz (sinusoidal) , T¢ = 60°C 65 65 A
For one-half sine wave, 3 ms pulse width 130 130 A
RATE OF CHANGE OF ON-STATE CURRENT:
Vp=VpRrom: lGT=50MA, t,= 0.1 ks .......ee.enn. di/dt 200 200 Alus
FUSING CURRENT (for SCR protection):
Ty=—40t080°C,t=11010ms ......... e 12 20 20 AZs
GATE POWER DISSIPATION:" PGm
Peak (forward or reverse) for 10 us duration, max.
negative gate bias = —35 V (S3703SF) ... 25 - w
=-10V (s3702S) - 25 w
TEMPERATURE RANGE:*
SIOMBGE -\ttt Totg —40t0 150 —40 t0 150 ’c
Operating (Case) ......uveeurnneennnrnenneennnanns Tc —40 to 80 —40 to 80 C
PIN TEMPERATURE (During solderlng)
At distances => 1/32 in. (0.8 mm) from seating plane
FOr 105 MaX.  .....iiiiiiiniet it Tp 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 maximum

reverse gate bias (as specified) is not exceeded.

“For temperature measurement reference point, see Dimensional Outline.

(dvrang  ['9v/dn3
— Ve
(dv/d{/
Voo
t v
| -.hql.— | I'co MMUTATING swm:n—
I | I | \ : ANO (DSEEE NQTE) NOTE: ‘“Commutating Switch-Anode Voltage” oscilloscope display has
™ | ! | | been modified graphically to enh the points
i\ : ' | of dvidt.
SCR = = = =
CURRENT. | | ITM = 15 A, V, = 180 V max.,Vy, = 500 V max., V¢ = VDROM'.Gate
| | voltage = 12 V positive from 15 V supply. Gate current should rise to
t 100 mA within 0.2 us. Minimum duration of gate current pulse = 3 us.
RECTIFIER 5 ’ s Minimum amplitude of gate current pulse = 200 mA. Negative gate bias
CURRENT Eﬁ',;,';’é’,]?“" SWITCH= " 4t turn-off = —35 V minimum, negative gate bias at 2nd reapplied

'ghll Ly h ,

voltage (dv/dt)y = —2.5 V minimum.
(dv/dt) = 400 V/us(measured tangent to waveform from 0 to 0.8 of V)

-a"}/’l LI)/:T i L (dv/dt), = 1000 V/us (measured tangent to waveform from O to 0.3 of V)
LI | | -aﬂ‘v i MMUTA-,-,NG swiTcH— (dv/dtl3 =700 V/ps (i d tangent to f from 0 to 0.8 of Vi)
P | : l VOLTAGE
o | |
92C5-24044
Fig. 3 — Oscilloscope display of ing switching (S3702S)

showing circuit-commutated turn-off 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 (Tg)

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..|lpom 05 15 |05 1.5 mA

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

Critical Rate of Rise of Off-State Voltage:
Vp = VDROM. exponential voltage rise, 700 (min.) )
Gate open, To=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),
RL=30Q,Tc=25C............ VGT 1.8 4 1.8 4 \Y

Circuit Commutated Turn-Off Time:®
T¢ = 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) ....... 1, - 2.4 - — us

q
=400 V/us (See Fig. 3 ....... - - - 4.2 us

°c/w

Thermal Resistance, Junction-to-Case ... |[Rgjc - 4 — 4

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.),
turn-off time must not falf below the given values. Turn-off time increases with temperature; therefore, case temperature
must not exceed 70°C, See Figs. 3 and 4.

CASE TEMPERATURE (T¢) = 25V C
T

T T

T
3
Hr

I

+

0

INSTANTANEOUS ON-STATE CURRENT (iT)-A
o

3] 05 1.5 .5
INSTANTANEOUS ON-STATE VOLTAGE (vy)-V

ITM =8A, Vim = VDﬁOM' reapplied dv/dt = 175 V/us {measured
from01t00.630f VTM)» negative gate voltage source = —24 V, source 92L5-2344R1
impedance = 15 Q.

92C5-24045
Fig. 4 — Oscilloscope display of trace switching (S3703SF) showing

circuit-commutating turn-off time (tq).

Fig. 5 — on-state current vs. te voltage for
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 . .........¢c.iiiiiiiiiiiiii i 750 700 700 v

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

RMS ottt e IE(RMS) 3 3ue ™A

Peak Surge (Non-Repetitive)®® .. .........ceeeiiierennnnnerennn,s Tesm 70%¢ 70%¢ 30 A

Peak (REPeLitive) ... ..'etetiii it iiiie i e IERM 7 12 05 A
TEMPERATURE RANGE

STOFAGE . . . oo ettt ettt e e —— 3010 150 ——— °C

Operating (Case) ... .. -30t080 —— °C

LEAD TEMPERATURE (During Soldering) :44
For 10S maximum ...ttt i eannineaas T 225 (o]

** Eor ambient temperatures up to 45°C.

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

®® Maximum current rating applies only if the rectifier is properly mounted to maintain junction temperature 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 IEg value for 60 Hz.

SILICON RECTIFIERS
ELECTRICAL CHARACTERISTICS

LIMITS
D2103SF TRACE D2101s
CHARACTERISTIC SYMBOL D2103S  COMMUT. CLAMP UNITS
MAXIMUM MAXIMUM
Reverse Current:
Static
For VRRm = Max. rated value, Ig =0, Tc=25°C ..... | 10 10 A
For VR=500V, Te=100°C +...eevevrennnnrnn. RM 250 250
Instantaneous Forward Voltage Drop:
Atip=4A Ta=25C .....oooiiiiiiiainn. VE 1.4 15 v
Reverse Recovery Time:
For circuit shown in Fig. 8:
At Iy = 3.14 A, —dig/dt = —10 Alus,
pulse duration = 0.94 us, Tc=25°C .............. tey 0.5 0.7 us
In Tektronix type ’S" plug-in unit (or equivalent):
AtlgE=20mA,IR=1mA Tc=25°C ............ 1 1.5
Peak Forward Voltage Drop (at turn-on):
In Tektronic type *‘S’ plug-in unit (or equivalent):
AtlE=20mA, Te=25C ...ovvtiinanninnn.s VE(pk) 5 6 v
Thermal Resistance (Junction-to-Case)®................. RgJc 10 10 °c/w

# Measured at point as indicated on Dimensional Outline.
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§3702S, S3703SF

D2101S, D2103S, D2103SF

SUPPLY FREQUENCY 250 Hz SINE WAVE
ASE TEMPERATURE PRIOR TO SURGE =60°C

LOAD RESISTIVE
~ REPETITIVE PEAK REVERSE VOLTAGE (VRROM)*MAXIMUM
w << RATED VALUE
z | AVERAGE ON-STATE CURRENT [XT(Av)] "MAXIMUM RATED
= 80 z
5 T o

- z
T g
S 60 \ a
Zc & o
[~ o
w2 0
©© a
T w 40| N &
na w

= z 4
X o
i g
G 20 ™

I~ 2
| 10 N 100 %1000 HT it
SURGE CURRENT DURATION —CYCLES 0 10k 15K 0 25
92C5-24046 REPETITION RATE-PPS

Fig. 6 — Peak surge on-state current vs. surge current duration for

92CS-24983

Fig. 7—Dissipation vs. repetition rate for S3702S and S37035F

S§3702S and S3703SF.
1/4A%  1SOLATION .
250V TRANSFORMER 1L5uH
O o o
220 vacd " A RCA
NESI IN3I94
NEON R%i RECTIFIER
|£7cv LaMP oo UNDER TEST
L 50-2 OUTPUT
AMPLITUDE "Oﬂs 0 OscILLOSCOPE ¥¥
°'A'3° v (WITH RISE
¢ TIME < 0.01 uS)
RCA
D220IN
100K
0394F =
LAAA——
75K PN TRIGGER
2w SIGNAL TO
RCA DIAC 1K I
) D3202Y | <] osciLLoscope
iF =
100% S— NOTES :

-dip /d1=SLOPE AT Ippy/2

10% Ijm
(REC)

~“IRM(REC)
0.94 us —sf=t,

ALL RESISTANCE VALUES ARE IN OHMS.
% — ADJUST FOR CURRENT WAVEFORM SHOWN AT LEFT

*% UNITS INTERCONNECTED WITH RG -58U CABLE WITH
50-0 TERMINATING RESISTOR AT INPUT
TERMINALS OF OSCILLOSCOPE.

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

92CM-24047RI

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

Z
JUNCTION TEMPERATURE (Ty ) x150°C A N X JUNCTION TEMPERATURE (Ty)=25°C
~_ 60 )
w< ‘-\—‘-—‘ o
>1 [ w
. 10 ms I
= 250 2
an 3 15 V.
&, 40 >
s = ~ 2>
K N sl
Zz 30 3 D2101S_+]
) ﬁ: =
33 @ 02103
o«
35 %° 3 D2103SF
gi g L1
w€ 10 g 4
E4
L d b ;
2
i 100 =
SURGE - CURRENT DURATION - -CYCLES 0.5
- 3 4 6
92cs-24048 0.1 ol | 10
. .. INSTANTANEOUS FORWARD CURRENT (ig)—A
Fig. 9 — Peak surge (non-repetitive) forward current vs. surge-current U s2cs—24049
duration for D2101S, D2103S, and D2103SF.
Fig. 10 — Forward-voltage drop vs. forward current for D2101S,
D2103S, and D2103SF.
100] " PEAK FORWARD CURRENT (Igp)=10 A 100 RECTANGULAR ~PULSE DURATION (tp)= 30 us
RECTANGULAR ~PULSE DURATION (tp)=30us JUNCTION TEMPERATURE (T) =150 °C
-
H H
o 4
g g £ . oL
3 10 ° “‘3
>a < <
£ g E Ay
375 [ JUNCTION TEMPERATURE 3T \)Q&/ I
“150°
E g (Ty)=150°C g v@c ‘A o)\
= z &
w & w iz . ) N A L1
g=1 [ B
17 T I N s
I /7 50° @ /al
< Y/ H “a
W 100° o —
Q.
ol I 0.l
ol 10 100 ol [ 10 100
RATE OF DESCENT OF FORWARD CURRENT (-dip/dt)—A/us RATE OF DESCENT OF FORWARD CURRENT (-dig/dt)—A/us
92CS-17527 92C5-17528
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.
10} RECTANGULAR-PULSE DURATION (1p)=30 us
JUNCTION TEMPERATURE (T )=150 °C
Y RN
[P
g 2 \‘3‘)/]/
3 ! N T
5z & t
g3 oSF 7
&8 S —
3 L < 1
g 4}?*
& — <
y 80 AL
5=
5o
o
@
001
ol [ 10 100
RATE OF DESCENT OF FORWARD CURRENT (-dif/dt) — A/us
92C5-17529

Fig. 13—Typical reverse recovered charge vs. rate of descent of
forward current for D2101S, D2103S, and D2103SF.
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m@ m Thyristors

Solid State
Division 83704, S3714 Series

5-A Silicon Controlled Rectifiers

- Anode
, & | For Inverter Applications
/ Features
Cathod/ “Gate s F i ] .
e ast turn-off time-8 us max. o Center gate construction. . . .provides
$3704A,8,0,M,S a High di/dt and dv/dt capabilities rapid uniform gate-current spreading for
JEDEC TO-66 H-1340 8 Shorted-emitter gate-cathode construction faster turn-on with substantially reduced
P .. ins an internally diffused heating effects
; resistor between gate and cathode
/ Voltage | 100V 200V 400V 600 V 700V
Package Types Types Types Types Types
TO-66 S3704A | S3704B | S3704D | S$3704M | S3704S
JEDEC TO-66 $3714A,B,0,M,S TO-66 with
With Integral Heat Radiator H-1470A Heat Radiator S3714A | S3714B | S3714D | S3714M | S3714S

RCA-S3704 and S3714-series types are all-diffused, silicon con- power supplies, induction heaters, cycloconverters,and fluo-
trolled rectifiers (reverse-blocking triode thyristors) designed for recent lighting. These types may be used at frequencies up to
inverter applications such as ultrasonics, choppers, regulated 25 kHz.

MAXIMUM RATINGS, Absolute-Maximum Values: S3704A S3704B  S3704D S3704M S3704S
a S3714A S3714B S3714D S3714M S3714S
NON-REPETITIVE PEAK REVERSE VOLTAGE:
GatE OPEN ...t eet et e e VRsom 150 300 500 700 800  V
NON-REPETITIVE PEAK OFF-STATE VOLTAGE a
[ (- 0 T - Vpsom 150 300 500 700 800 \"
REPETITIVE PEAK REVERSE VOLTAGE:"
Gate Open  ........iiiiiiiiieinan VRROM 100 200 400 600 700 \
REPETITIVE PEAK OFF- STATE VOLTAG!
Gate Open PPN Vbrom 100 200 400 600 700 \Y
ON-STATE CURRENT:
T = 60 C, conduction angle = 180°:
RMS . . . T (RMS) 5 A
Average e . IT(av) 3.2 A
For other conditions <4——— See Figs. 2, 3,4 ————»
PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT: Irsm
For one full cycle of applied principal voltage » TC = 60°C
B0 Hz (sinusoidal) . ....vviii i i 80 > A
50 Hz (sinusoidal) . ........ e <t 65 o A
For more than one full cycle of applied principal voltage See Fig. 5
RATE OF CHANGE OF ON-STATE CURRENT
Vp = Vprom- 'gT = 50 MA, t, = 0.1 us (See Fig. 1) ...... di/dt 200 Alus
FUSING CURRENT (for SCR protectlon)
Ty=—40t0100°C, t=11t08.3ms ................. v 12t - 25 A
GATE POWER DISSIPATION:®
Peak Forward (for 10 us max., See Fig. 9) .... Pem 13 w
Peak Reverse (for 10 us max., See Fig. 8) . . . PRGM 13 w
Average (averaging time =10 ms max.) .........oevvunnan. PG(AV) 0.5 w
TEMPERATURE RANGE:* o
] T TP Tstg —40 to 150 o [}
Operating (Case) «...vvvuvniennenen.n N Te —40 to 100 &> C
PIN TEMPERATURE (During soldering) :
At distances => 1/32 in. (0.8 mm) from seating plane °
for10smax. ....... ..l Tp 225 —> C

& 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.

4 For temperature measurement reference point, see Dimensional Outline.
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S3704, S3714 Series File No. 690

ELECTRICAL CHARACTERISTICS
At Maximum Ratings Unless Otherwise Specified and at Indicated Case Temp (Te)

LIMITS

CHARACTERISTIC SYMBOL FOR ALL TYPES UNITS
Except as Specified

MIN. TYP. | MAX.

Peak Off-State Current:
(Gate open, T = 100°C)
Forward Current “DOM) atVp=VpROM «++----- lpom - 0.5 3

Reverse Current (Igom) at VR = VRROM «+- -« - - - IROM - 03 |15 mA

Instantaneous On-State Voltage:
iT=30 A (peak), Tc = 25°C e v - 2.2 3 \%
For otherconditions .............covuiununnnn See Fig. 7

Instantaneous Holding Current:
Gate open, Tg = 25°C iHO - 20 50 mA

Critical Rate of Rise of Off-State Voltage (See Fig. 12):
Vp = VpROM: exponential voltage rise,
Gate open, Te=80°C .........ocoveeiiinnnn.. dv/dt 100 250 - Vius

DC Gate Trigger Current:
Vp=12V(dc), R =30Q, Tc=25°C .......... IGT - 15 40 mA
For other conditions .................00vuunn. See Fig. 9

DC Gate Trigger Voltage:
Vp=12V(dec), R =308, Tc=25C........... VGT - 1.8 3.5 \Y
For other conditions . .. .......oevieennnnnnnnn. See Fig. 9

Gate Controlled Turn-On Time:
(Delay Time + Rise Time)
For Vpx = VDROM. IGT = 300 mA, t, = 0.1 us,

I7=2A (peak), Tg = 25°C (See Fig. 10) « v+ vn. .. [ - 0.7 - us

Circuit Commutated Turn-Off Time:
Vpx = VDROM: iT = 2 A, pulse duration = 50 us,
dv/dt =100 V/us, —di/dt = —10 Alus, |gT = 100 mA,

VGT =0V (at turn-off), Tc = 80°C (See Fig. 13) ... tq - 4 8 us
Thermal Resistance: :

JUNCioN-10-Case. . oo v v vt viee i i - RgJC — oc/w

Junction-to-Ambient . ...... ...l . ROJA - - 40 oc/w

ES
o«

V(8010

T T
ITT bino E Vosom

1
v i— e~V i
RSOM RROM i VbROM

v

v

9255 -3896R2

Fig. 1 — Principal voltage-current characteristic.
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File No. 690 S3704, S3714 Series

CURRENT WAVEFORM = SINUSOIDAL (® FORCED — AIR COOLED, 400 TO 1000 FEET/MINUTE
H OR INDUCTIVE THYRISTOR WITH HEAT RADIATOR
-4 THYRI T
% 100 ©m STOR WITHOUT HEAT RADIATOR
€ o T eof 2 i i
W CONDUCTION £ i
> =
= ANGLE Z w0
& %, z R
E3 & o 30 S
& o BNy :
o 70| & f’/ wl 6o ®
2 % oY © Bie s
b 300 N7 V3t £ Rgya®28° C/W! :
pur) NER% 3 T 1 o
2 R 38 . i s B B
3 60| ; H Ia 3 =40° C/W :
3 fofi 5 [ i S
= 1828 jaaa: =
= 558 TN 2 28 : £
2 50 b3
g = ‘
a0 :
[ 2 3 4 5 o 2 3
ON-STATE CURRENT [Iy- ]--A AVERAGE ON—STATE  CURRENT [Ty(ay)]—A
s2Ls—2342R1 92L5-2050R1
Fig. 2 — Maxi 1 case vs. on-state current. Fig. 3 — i I bi P vs. average
on-state current.
CURRENT WAVEFORM = t
LOAD = RESISTIVE OR INDUCTIVE
CONDUCTION ANGLE = 1800
I sszzsasass:
| == T T
= s piassines:
3 g :
s T
°&, 1 t i
z =R :
e 7
g :
@ Pt
a F
5 :
« 7 :
w 7 T
H =
a A .
g2 Z
g : : T
T B ‘e' :
3 it il : :
0 4

AVERAGE ON-STATE CURRENT(by ayy-A
T(Av’ 92L5-2340RI

Fig. 4 — Power dissipation vs. average on-state current.

100 B
CASE TEMPERATURE PRIOR TO SURGE=60°C
w [ LOAD=RESI
2 REPETITIVE PEAK REVERSE VOLTAGE (VRroM)*
5 80 MAXIMUM RATED VALUE
i AVERAGE ON-STATE CURRENT [If(nv)]-MAXIMUM
3 .- RATED VALUE z
S -
g \ H
E< 6 =
£l i
&3 N G. s
©
i N H
Zx N
Sk 4 . I
zw \ w
Zi z 4
wE ™N °
€3 804, ¢
20 N
2 20 50
x 'S
3 N — 2 A
o SSaec”
P : ;
1 +
(o} 1 T i
© 0 5k 10k 15K 20k 25k
10 100 1000
SURGE CURRENT DURATION-CYCLES REPETITION RATE-PPS
92C5-24983
92LS- 1149R2
Fig. 5 — Peak surge on-state current vs. surge current duration. Fig. 6 — Dissipation vs. repetition rate
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S3704, S3714 Series File No. 690

CASE TEWPERATURE (T¢) = 57C) HH R H erae eart] o
11T { I % Ir} INES! } I POWER & I
T LT T s
. ERMITTED PULSE WIDTHS 111 <
FOR INDICATED PEAK A |
REVERSE GATE POWER ¥ 1l &
< o 1 o &
p f et z
E [ MINIMUM GATE, aw NI w
£ ] H resisTanCE 5 300, i, &
£ H Y} H J 3
g - 100; h' 11 g
o . 171
= 20 E
= 30ms 3
@ ~ w
£ i Hos &
S 2 T 1 m wme I
=2 1 v >
2 AXIMUM GATE| &
£, HrHHHHH ™
5 jAEEREEEEEI
s IEEEE
= JTTITTTTT
0.5 0.4 03 0.2 0.1 [o]
[} 05 [k 25
INSTANTANEOUS ON-STATE VOLTAGE (v7)-V REVERSE GATE CURRENT (IgR1—A
92LS~2344R! 92LS—-235IR!
Fig. 7 — Instantaneous on-state current vs. on-state voltage. Fig. 8 — Reverse gate voltage vs. reverse gate current.
100] SHADED AREA INDICATES LOCUS HHH —
8 OF POSSIBLE TRIGGERING POINTS
6  FOR VARIOUS TEMPERATURES. PERMITTED PULSE WIDTHS
FOR INDICATED PEAK 7
FORWARD GATE PONER A
A 7
> / r
1us
T 10| MAXIMUM GATE TRIGGER MAXIMUM GATE
5 VOLTAGE FOR RESISTANCE —]- 1048 -
2 JUNCTION TEMPERATURE (T)) &
woe— Ty -00C T i
] : N1 A
R e AR 20
= s AN N A
g \ —
E . N pe
2 N
I 000 <_| | AVERAGE GATE
g, DISSIPATION LIMIT
0.5 WATT
8
of GATE TRIGGER
” CURRENT FOR INDICATED
ok JUNCTION TEMPERATURE (T))
- —400C
MAXIMUM VOLTAGE AT WHICH
NO UNIT WILL TRIGGER FOR
- o
o|' Tj= +100°C
2 4 6 4 8 4 6 4 4 6 8
0.001 0.0 ol 10 10 100
GATE-TO-CATHODE CURRENT (IgT)—A
92LM-234IR1

Fig. 9 — Gate trigger ch istics and limiti ditions for
determination of permissible gate-trigger pulses.

TERMINAL CONNECTIONS
Pin 1 — Gate

Pin 2 — Cathode
Heat Rad., Case, Mtg. Flange — Anode
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6 TR RAL

e e T N
Vox \*mpomr
t Yo

90 % POINT]|

GATE CONTROLLED TURN-ON TIME (1) — ps

MINIMUM

[ 0.2 04 06 o8 1.0
DC GATE-TRIGGER CURRENT (Igy)—A

92LS - 2350R2

Fig. 10 — Turn-on time vs. gate-trigger current.

i
- N 92C5-13363R4
Fig. 11 — Rate-of-change of on-state current with time
(defining di/dt).
s
fq = e thge .ﬁ.’a.\/

,[ —————————— ~ 90% POINT

R
dt t

92LS~2334RI

Fig. 12 — Rate-of-rise of off-state voltage with time
(defining dv/dt). o ——"}

ty ——f———— , ———

|
g ——= PR

Fig. 13 — Relationship between off-state voltage, reverse voltage,
on-state current, and reverse current showing reference
points defining turn-off time (rq).

FORWARD CURRENT CIRCUIT R R Sy ENT

— AAA——— >
Lt}
SUPPLY SUPPLY
VOLTAGE ) 4 VOLTAGE
o SRR
DEVICE
UNDER
TEST
*
*
x #FOR ADDITIONAL INFORMATION
ON GATE TRIGGER CIRCUITS, ETC.
REFER TO JEDEC STANDARD
+ ?— %%‘g; gl No. 7 SECTION 6.204.2.
PL
Vox u % P 9255-4375
-t} Fig. 14 — Circuit used to measure turn-off time Ilql.
LINEAR dv/dt CIRCUIT rectangular pulse.
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$3704 and $3714 Series.

File No. 690
+150V DC -0C
r 7
N
3 - [ ” "
T = ;Nz
il
le
Ny O
SIX 80-WATT C Na
i Ny
PARALLEL 5 (S CNs P2
. o N,
s
80-W LAMPS —V
92L5-2353
Cj, Cg: 0.01 uF, 1200 V (Ballast Capacitors) Ry, Rg: L2 kQ, 5 watt
Cg: 0.01 yF, 600 V Rg: 200 Q, 10 watt

C4 Cs: 0.02 pF, 600 V T: Core, 8 pieces of Indiana General No.
Dy, Dg: Fast-Recovery Diodes, 6 A, 600V CF-602 Material 05, or equivalent.

Dg, Dg: IN574 Cross Section, 8 cm?2

Ly, Lg: 32 uH Ny, Ng — 30 Turns of No.18 Magnet Wire

L3: 131 Turns of No.15 Magnet Wire on Ng, N5 — 13 Turns of No.18 Magnet Wire,

Amold Engineering Core No.A4-04117, 2 Strands
or equivalent N3. Ng4 - 52 Turns of No.18 Magnet Wire,

2 Strands

Fig. 15 — Typical inverter circuit for 500-W, 8-kHz fluorescent-light
control.
+150 v
oC

TO GATE

OF SCRy OF SCRp 92LM - 2348
Q,: RCA-40438 Ry, Ryo, R15, Ry7, Ryg: 22 kQ, 1/4 watt
Qg, Q3. Q4: RCA-2N3053 4 112 15 I%;. Ri?: 10 kQ potentiometer
Cy+ Cg: 0.003 pF, 100 V Rg: 10 kQ, 174 watt
C3, Cy: 0.02 uF, 100 V Ryp: 1.5 kQ, 1/4 watt
Cg: 25 uF, 25 V, electrolytic . Bg, Rg, Ry3, R4y Ryg: 680 Q, 2 watts
Dy, Dy, Dg: Transitron type T1G, or equivalent Ryg: 5.6 kQ, 174 watt
Dy4: Motorola type. IM20Z10, or . Rgp: 33 kQ, 1/4 watt
equivalent Rgj. Roo: 10 Q, 1/4 watt
Neon Lamp: GE type NE-83, or equivalent ’%1, Tg: § e Pulse T f type

Ry Rg: 1kQ, 1/4 watt

427109, or equivalent
Rg, Ryp: 180 kQ, 1/4 watt

Fig. 16 — Typical trigger-pulse generator for 500-W, 8-kHz fluorescent- N
light control inverter circuit.
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File No. 839

NG

Solid State

Thyristors/Rectifiers
S3705M D2600M

Division 83706E D2601E
, age
woecoozs | SCR’s and Rectifiers for
JEDEC T0-66 ~ | Horizontal-Deflection Circuits
(Lead 2) For Large-Screen Color TV
Anode
(Case)
# Features:
Cathode @ Ability to handle high beam current; average 1.6 mA dc
Cathode f.‘fi:‘e n (Lead 1) a Ability to supply as much as 5 mJ of stored energy to the deflection
(Pin 2) “ (Case) yoke, which is sufficient for'29-mm-neck and 36.5-mm-neck picture
tubes operated at 29 kV (nominal value)
$3705M D2600M a Highly reliable circuit which can also be used as a low-voltage power
S3706E D2601E suppl
D2601M pely
H-1340 L-391
Voltage 600 V 500 V
Package Types Types
TO-66 S$3705M S§3706E
DO-26 D2600M, D2601M| D2601E

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

The S3705M silicon controlled rectifier and the D2601M
silicon rectifier are designed to act as a bipolar switch that
controls horizontal yoke current during the beam trace interval.
The S3706E silicon controlled rectifier and the D2601E silicon

rectifier act as the commutating switch to initiate trace-retrace
switching and control yoke current during retrace.

The D2600Mssilicon rectifier may be used as a clamp to protect
the circuit components from excessively high transient voltages
which may be generated as a result of arcing in the picture tube
or in a high-voltage rectifier tube.

HIGH-VOLTAGE

TRANSFORMER
===

COMMUTATING
SWITCH

J
A
pA
<
F————
+
1

|
| !
A!
{ riro T
v
I N [ o "teoro
IT T -
’ TE e s
[ vo ! Vosom
Vasom ™ ™ Vrrom i VoRoM
9255-3896R2
CLAMP CIRCUIT 92CS-24983
(OPTIONAL) . P P
%)+ Fig. 1 — Simplified schematic diagram of Fig.2 ~ Principal voltage-current characteristic for

horizontal output circuit.

S3705M and S3706E..

974

195



S3705M, S3706E Fi
D2600M, D2601E, D2601M ile No. 839

SILICON CONTROLLED RECTIFIERS

3 $3705M S$3706E
MAXIMUM RATINGS, Absolute-Maximum Values: TRACE SCR COMMUTATING SCR
NON-REPETITIVE PEAK OFF-STATE VOLTAGE:®
Gate OPen ....evvvvenennnnenanns Vpsom 700* 600* v
REPETITIVE PEAK REVERSE VOLTAG
GateOpen ............ . VRROM 25 25 v
REPETITIVE PEAK OFF-STATE VOLTAGE'
Gate Open ......... e O Vbrom 600 500 v
ON-STATE CURRENT
Tg = 60°C, 60 Hz sine wave, conduction angle = 180°:
AMS ... ..oooiveinnnes e e IT(RMS) 5 5 A
AVErage DC . ...oviiinienetiinieononnerananns Ir(Av) 3.2 3.2 A
PEAK SURGE (NON—REPETITIVE) ON-STATE CURRENT: Irsm
For one full cycle of applied principal voltage
60 Hz (sinusoidal), T = 60°C. 80 80 A
50 Hz (sinusoidal), Tc =60°C. .. ... 65 65 A
For one-half sine wave, 3 ms pulse width 150 150

RATE OF CHANGE OF ON-STATE CURRENT:
=Vprom: IGT=50MA, =01 us .......oonne..  difdt 200 200 Alps
FUSING CURRENT (for SCR protection):
Ty=-40t080°C,t=1t010ms .. 12 20 20 AZs
GATE POWER DISSIPATION:® : Pem
Peak (forward or reverse) for 10 us duration, max.

negative gate bias = —35 V (S3705M) .. 25 - w
=-10V (S3706E) - 25 w

TEMPERATURE RANGE:*

Storage ........ Tag —40 10 150 —40 t0 150 %

Operating (Case) .. Tc —40 to 80 —40 to 80 (]
PIN TEMPERATURE (During soldering):

At distances 2> 1/32 in. (0.8 mm) from seating plane

for10smax. ..................... . e T 225 225 °c

*®rotection against transients above these values 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 maximum
reverse gate bias (as specified) is not exceeded.

“For temp i point, see Di ional Outline.
(dv/dtp (dv/dt)3
.V
(uw{/ ¢
Va—o
| ..i"':l._ | }COMMUTATING SWITCH—~
1 | i | | | (sEE NOTEI NOTE: "Commutatmg Switch-Anode Voltage'‘oscilloscope display has
™ | | | been modifi jcally to show the points of
! | : | \ dv/dt more effectnvely.
CURRENT | | | Itpm = 15 A, V, = 100 V max.,Vy, = 250 Vmax., V.= 400.  Gate
i | voltage = 12 V posmve from 15 V supply. Gate current should rise to
100 mA within 0.2 us. Minimum duration of gate current pulse = 3 us.
RECTIFIE;X/ Minimum amplitude of gate current pulse = 200 mA. Negative gate bias
RgNr COMMUTAT'NG SWITCH— at turn-off = —35 V minimum, negative gate bias at 2nd reapplied
l | voltage (dv/dtly = —2.5 V minimum.
l | | [ h ) (dv/dt)y = 400 V/us (measured tangent to waveform at 0.8 of V,)
vl' ] (dv/dt)2 = 1000 V/us (measured tangent to waveform at 0.3 of Vi)
OMMUTATING SWITCH— (dv/dt)3 = 700 V/us (measured tangent to waveform at 0.8 of Vj,)

o il Log

T
|
:GA E VOLTAGE
! 1

92¢5-24044

Fig.3 — Oscilloscope display of commutating switching (S3706E)
showing circuit-commutated turn-off time (tq).
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File No. 839 §3705M, S3706E
D2600M, D2601E, D2601M
SILICON CONTROLLED RECTIFIERS
ELECTRICAL CHARACTERISTICS
At Maximum Ratings Unless Otherwise Specified and at Indi d Case T (Te)
LIMITS
S$3705M S3706E
CHARACTERISTIC SYMBOL TRACE SCR | COMMUTATING SCR | UNITS
TYP. | MAX. | TYP. MAX.
Peak Forward Off-State Current:
Gate open, Vp=Vprom Tc=85°C.. |lpom 05 15 05 15 mA
Instantaneous On-State Voltage:
iT=30A (peak), Tc=25°C ........ vt 2.2 3 2.2 3 v
Critical Rate of Rise of Off-gtate VoItag.;e: . 1000 (min.)
Vp = VpROM:. exponential voltage rise, 175 (min.) (dv/dt)o
Tg=70°C .. ) dv/dt (See Fig.4) (See Fig.3) V/us
DC Gate Trigger Current:
Vp =12V (dc),
RL=308,Tc=25C............ IGT 15 32 15 45 mA
DC Gate Trigger Voltage:
Vp =12V (dc),
R =30Q,Tc=25C............ VeT 1.8 |4 1.8 4 v
Circuit Commutated Turn-Off Time:®
Tc = 70°C, minimum negative gate
bias during turn-off time = =20 V
(S3705M) and —2.5 V (S3706E),
rate of reapplied voltage (dv/dt)
=175 V/us (See Fig.4) ....... tq - 25 - - us
=400 V/us (See Fig.3 ....... - - - 4.5 us
Thermal Resistance, Junction-to-Case ... |Rgjc - 4 - 4 cw

4 This parameter, the sum of reverse recovery time and gate recovery time, is measured from the zero crossing of current to the

start of the ied voltage. Ki
measuring tq. In the worst conditions {high line,

b

of the current, the reapplied voltage, and the case temperature is necessary when

, off-fi

auxiliary load, etc.), turn-off time must

»

not fall below the given values. Turn-off time increases with temperature, therfore, case temperature must not exceed 70°C.

See Figs. 3 and 4.

!

| T

|
i [
Je——25,s —: ;r—_z.a,.:

175V /s
REAPPLIED
dv/dt

CASE TEMPERATURE (T,

‘C“

INSTANTANEOUS ON-STATE CURRENT (iT)-A

1

17M = 8 A, Vp = Vprom. reapplied dv/dt = 175 V/us (measured

1rom 010 0.630f Vypy). negative gate voltage source = —24 V, source

imy =1 .

impedance sa 92C5-24045

Fig.4 — Oscilloscope display of trace switching (S3705M) showing
circuit-commutating turn-off time (tq).

05 1.5 25
INSTANTANEOUS ON-STATE VOLTAGE (v7)-V
82L52344R1

Fig.5 — Instantaneous on-state current vs. on-state voltage for
S3705M and S3706E.
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S3705M, S3706E . .
D2600M, D2601E, D2601M File No. 839

SILICON RECTIFIERS

D2601M D2601E-  D2600M

MAXIMUM RATINGS, Absol/ute-Maximum Values: TRACE COMMUTATING CLAMP
REVERSE VOLTAGE:**

REPOItIVE PEBK .. ..ot eerenereeneenevaenenene e enennnrnnnns 600 500 600 v

Non-Repetitive Peak®® ... ... .......ccuerrrneernneernnneeinnn.s 700 600 700 v
FORWARD CURRENT (opf

BRMS ... ittt . 1.908 1.69= 0.5** A

Peak Surge (Non-Repetitive)®® 7044 7044 3044 A

Peak (Repetitive) ...........ooviiiiiiiinennnnnennneennannn, 6.5 6 0.5 A
TEMPERATURE RANGE

E T Tetg ——————— 3010150 ——— °C

Operating (Case) Tc ———— 301080 °c
LEAD TEMPERATURE (During Soldering):

Meesured 1/8 in. (3.17 mm) from case for 10 s maximum .............. T 225 °c

** Eor ambient temperatures up to 45°C

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

®8 Maximum current rating applies only if the ifier is properly d to j ion temperature below 150°C.
44 see Fig.9 for IEg\ value for 50 and 60 Hz operation,

SILICON RECTIFIERS
ELECTRICAL CHARACTERISTICS

LIMITS
CHARACTERISTIC SYMBOL g;:g:': Zgﬁ;ﬁ” %f_?&':' UNITS
MAXIMUM MAXIMUM
Reverse Current: e
Static
For VRRM = max. rated value, Ig =0, Tc=25°C ..... | 10 10 A
For VR =600V, Tg=100°C ......cevuuuneenn. RM 250 250
Instantaneous Forward Voltage Drop:
AtiE=4ATa=25C ..oiiviinniiniiinnainnns vE 1.9 2 v
Reverse Recovery Time:
For circuit shown in Fig. 8:
At IFM = 20 A, —diF/dt = —20 A/us,
pulse duration =28 us, Tc=25°C .............. ey 0.5 0.7 us
In Tektronix type “S’ plug-in unit (or equivalent):
AtlF=20mA,IR=1mA, Tc=25°C ............ 1.2 1.5
Peak Forward Voltage Drop (at turn-on):
In Tektronic type “S* plug-in unit (or equivalent):
AtlE=20mA, Te=25C ....coirnnnnnnnnnnn. VE(pk) 5 6 v
Thermal Resistance (Junction-to-Lead)# (See Fig.14) ..... RgyL 45 45 | °cw

# Measured on anode lead 1/8 in. (3.18 mm) from case.
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S3705M, S3706E

File No. 839 D2600M, D2601E, D2601M

SUPPLY FREQUENCY *50/60 Hz SINE WAVE

CASE TEMPERATURE PRIOR TO SURGE=60°C

LOAD*RESISTIVE

REPETITIVE PEAK REVERSE VOLTAGE (VRpom)*

8 MAXIMUM RATED VALUE

AVERAGE ON-STATE CURRENT [17(av)]*MAXIMUM
RATED VALUE

L~

N
N

CURRENT (ITsm)—A
-

S0 1,

POWER DISSIPATION—W

:

\M —] 7

PEAK SURGE (NON-REPETITIVE) ON-STATE

i

10k 1Sk 20k 28

REPETITION RATE-PPS

10 100
SURGE CURRENT DURATION-CYCLES

92LS-1149R2 92€5-24983

Fig.6 — Peak surge on-state current vs. surge current duration for Fig.7 — Dissipation vs. repetition rate for S3705M and S3706E.

S3705M and S3706E.
1724 ISOLATION
125V TRANSFORMER < I3 pH*
O N\ 5
n7vac " "ch RCA
NES) IN3194
- C) Neon Rfér: RECTIFIER
)
Acv v o UNDER TEST
L 50-2 OUTPUT
ampLiTUOE § TR 70 osciLLoscope ¥¥
ACO (WITH RISE
aca TIME < 0.01 uS)
>
§IOOK D220IN
<
039uF =<
LAAA- m SE43IM
7’25 K w TRIGGER
w SIGNAL TO
1K
ECAOI%IYAC I_< OSCILLOSCOPE
NOTES

10% Ipm
{REC)

“IRMREC)

ire

ALL RESISTANCE VALUES ARE IN OHMS.
%* — ADJUST FOR CURRENT WAVEFORM SHOWN AT LEFT

*% UNITS INTERCONNECTED WITH RG-58U CABLE WITH

50-0 TERMINATING RESISTOR AT INPUT
TERMINALS OF OSCILLOSCOPE.

92CM- 24985

Fig. 8 — Oscilloscope display and test circuit for measurement

of re

D2601E, and

D2601M.

TERMINAL CONNECTIONS

FOR TYPES'
$3705M AND S3706E
Pin 1 — Gate

Pin 2 — Cathode
Case, Mounting Flange — Anode

y time for L

TERMINAL CONNECTIONS
FOR TYPES
D2600M, D2601E, AND D2601M

Case, Lead 1 — Cathode
Lead 2 — Anode
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S3705M, S3706E

D2600M, D2601E, D2601M

JUNCTION TEMPERATURE (T ) =I150°C

;Jml (60 Hz)
feotes|

N
\ 10 ms (50 Hz)
-~

a
o

>
o

[
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N
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»
o

L0 1y

50 vy \\

PEAK-SURGE (NON- REPETITIVE )
FORWARD CURRENT (Irgy)—A

S

+

100
SURGE -~ CURRENT DURATION --CYCLES
92CS-17519R1

Fig.9 — Peak-surge {non-repetitive) forward current vs. surge-current
duration for D2600M, D2601E, and D2601M;
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92Cs-17527

Fig.11 — Typical peak reverse-recovery current vs. rate of descent of
forward current for D2600M, D2601E, and D2601M.
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Fig.10 — Forward-voltage drop vs. forward current for
D2600M, D2601E, and D2601M.
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Fig.12 — Typical peak reverse-recovery current vs. rate of descent of
forward-current for D2600M, D2601E, and D2601M.

10 RECTANGULAR-PULSE DURATION (tp)=30 ps 0.875] Fg;E':EENCE Eomr T
JUNCTION TEMPERATURE (T, )=150 °C F THERMAL RESISTANCE ¥
‘ | T 0.75)
N
] X a e e _RECT.
] 5 T 0625
5% 3 1 g 2] -t~ weur
a 9 o | T SINK
o § | A i 05
4 R\ -
w & | — T
g 1 480 5
E._',_. &)/ 40373
w @Ol a
G A 2
g W ook
w & =]
A
3
0ol
o1

|
RATE OF DESCENT OF FORWARD CURRENT(-dip/dt)— A/us
92CsS-17529

Fig.13 — Typical reverse-recovered charge vs. réte of descent of
forward current for D2600M, D2601E, and D2601M.
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File No. 639

IR/

Thyristors / Rectifiers

Solid State
Division -
$3800 Series
ITR’s (Integrated Thyristor/Rectifiers)
JEDEC TO-66 Anode
Anoda)
(Cose Power Integrated Circuits for Color and
x - . .
s > Monochrome TV Horizontal Deflection
Cathode' f/, ™13
(Pin 2) e Voltago | 400v | soov | ssov | ecov | esov | 700v | 750V
(GPai:‘e” ot Package Type Type Type Type Type Type Type
athode 1066 S3800D | S3800E | S3B00EF | S3800M | S3800MF |S3800S | S3800SF
41023) | (41019) [ (41022) | (41021) |(41018) |(41020) | (41017)

Numbers in parentheses are former RCA type numbers.

The S3800 series are all-diffused power integrated circuits
that incorporate a silicon controlled rectifier and a silicon
rectifier on a common pellet. S3800SF, S3800MF, and
S3800E are used as bipolar switches to control horizontal
yoke current during the beam trace interval; S3800S, S3800M,
S3800EF, and S3800D are used as commutating switches to

initiate trace-retrace switching.

COMMUTATING
SWITCH

$3800S, S3800M,
S3800EF, or
§3800D

HORIZONTAL
OSCILLATOR

Dz2l0ls

Application Features:

a Operation from supply voltages between 150 and

270 V (nominal)

1.6 mA dc)

Ability to handle high beam current (average

Ability to supply as much as 7 mJ of stored
energy to the deflection yoke, which is sufficient

for 29-mm-neck picture tubes and 35-mm-neck

pi tubes op

d at 25 kV (|

I value)

voltage power supply

HIGH-VOLTAGE
TRANSFORMER
===

=CA

!

TRACE
SWITCH

Fm—————d

~——T1 or S3800E

CLAMP CIRCUIT
(OPTIONAL)

Fig. 1—Simplified

92CS-2I896R|

of h I output circuit.

S3800SF, S3800MF,

Highly reliable circuit that can also be used as a low-

9-74
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$3800 Series File No. 639

RERRE

- MAXIMUM RATINGS, Absolute-Maximum Values:

S3800SF

Non-Repetitive Peak Off-State Voltage.

Gateopen . . . . . . .« .« . . . . . . Vpgom BO00* 700* 550* 750* 650* 600* 500* V
Repetitive Peak Off-State Voltage.
Gateopen . . . e e e e e e e e e e VDROM
Tc-80°c C e e e e e e e e e e e e e e 750 650 500 700 600 550 400 v
Repetitive Peak Reverse Voltage:
Gateopen'.................VRROMooooooov
On-State Current:
T = 60°C, 50 Hz sine wave, conduction angle = 180°:
AverageDC . . . . . . . . . . . . . . . . lpay) 32 32 32 32 32 32 32 A
RMS . . . . . . . . . .. ... ... .0lgw) 5 5 5 5 5 5 5 A
Peak Surge (Non-Repetitive):
For one cycle of applied voitage,50Hz . . . . . . . Iygm 50 50 50 S50 50 50 50 A

Critical Rate of Rise of On-State Current:
For Vp =VpRrom rated value, IgT =50 mA, 0.1 usrise time . . di/dt 200 200 200 200 200 200 200 Alus

Fusing Current {for TR protection):

Ty=—401080°C,t=11083ms . . . . . . . . . . I& 6 AZs
Gate Power Dissipation:
Peak (f dor ) for 10 Us duration; max. reverse gate
bias = —35 V for S3800SF, MF, E; —8 V for S3800S, M, EF,D - - Pgm % 25 25 25 2% 2% 25 W
Temperature Range®™:
Storage . . . . . . . .. .o Tg —40 to 150 °c
Operating(case) . . . . . . . . . . . . . . . . Tg —_ 40t 80 —————— °C
*Protection against transients above this value must be p! . T 0 by arcing may persist for as long as 10 cycles.
'Tomporatun measurement point is shown on the DIMENSIONAL OUTLINE.
ELECTRICAL CHARACTERISTICS, At Maximum Ratings and at Indi | Case Temp (T¢)
LIMITS
S3B00SF, S3800MF| S3800S, S3800M, '
CHARACTERISTIC SYMBOL S3800E S3B00EF. S3800D UNITS

TYP. | MAX. | TYP. | MAX.

Peak Forward Off-State Current:

Gate open, VDO = Rated Vprom 'pom
Tc=8°C . . . . . . . . . .. .. 05 15 05 15 mA
Instantaneous On-State Voltage: Tc= 25°C
SCR, It=30A . . . . ... . . . . . .| Vg 2.2 3 2.2 3 v
Rectifier, 1g=3A . . . . . . . . . . . Vg - 1.6 - 1.6
DC Gate Trigger Current:
Te=25°C . . . . . . . . . ... T 15 | 40 15 45 mA
DC Gate Trigger Voltage:
Te=25°C . . . . . . . . . . . ... Vgr 18 4 18 4 \Y
Critical Rate of Rise of Off-State Voltage:
Te=70°C . . . . . . . . . . . . . ] avdt 850(MIN.)* 850(MIN.J* Vips
Circuit-Commutated Turn-Off Time:
Tc=170°C
Minimum negative bias during turn-off time = -20 V,
rate of reapplied voltage (dv/dt) =175 V/us . . . . . - 24 - -
Minimum negative bias during turn-off time = —-25 V, q Lo
rate of reapplied voltage (dv/dt) =400 V/us . . . . - - - 4.2
Thermal Resistance:
Junction-to-Case. . . . . . . . . . . . .| Ry - 4 - 4 ocw

“ Up to 500 V max. (with negative bias from —2.5 V to —4.0 V).

t This 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 iy In the
worst conditions (high line, b , off-fr i auxiliary load, etc.), turn-off time must not fall below the given values.

Turn-off time increases with temperature; there’ore, case temperature must not exceed 70°C.

202



File No. 639 S$3800 Series

dv
TF850 Vs

300V
MAX.
UPPER TRACE: CURRENT (5 A/CM)
— LOWER TRACE: VOLTAGE (100 V/CM)
92C5-21897 92¢S-21073RI
Fig. 2— Circuit-commutated turn-off time in commutating ITR. Fig. 3— Typical i ircuit f for ing ITR.

UPPER TRACE : CURRENT (2 A/CM)
LOWER TRACE : VOLTAGE (100 V/CM)

92CS-21072RI

92C5-21898

Fig. 4— Circuitcommutated turn-off time in trace ITR. Fig. 5— Typical deflection-circuit waveforms for trace ITR.

TERMINAL CONNECTIONS

Pin 1 — Gate
Pin 2 — Cathode
Case, Mounting Flange — Anode
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File No. 757

NG/

Thyristors

Solid State
vision $§5210 Series
10-A Silicon Controlled Rectifiers
For Inverter Applications
Cethode Features:
Gate

Stud

H-1612

= Fast turn-off time — 8 us max.

= High di/dt and dv/dt capabilities

m Shorted-emitter gate-cathode construction rapid uniform gate-current spreading for
... contains an internally diffused resistor  faster turn-on with substantially reduced

u Low thermal resistance
® Center gate construction . . . provides

RCA-S5210-series types are all-diffused, silicon controlled
rectifiers designed for high-frequency power-switching appli-

between gate and cathode heating effects
Voltage
200V 400 V 600 V
Package
Stud $5210B | S5210D | S5210M

cations such as inverters, switching regulators, and high-
current pulse applications. These types may be used at

frequencies up to 25 kHz.

MAXIMUM RATINGS, Absolute-Maximum Values:

NON-REPETITIVE PEAK REVERSE VOLTAGE:®

Gate Open ..... e e VRsoM
NON-REPETITIVE PEAK OFF-STATE VOLTAGE:®
GateOpen .............. F Vpsom

REPETITIVE PEAK REVERSE VOLTAGE:®

Gate OPeN ..ottt ettt it VRROM
REPETITIVE PEAK OFF-STATE VOLTAGE:®

Gate Open ....... B N VDROM
ON-STATE CURRENT:

T¢ = 85°C, conduction angle = 180°:

RMS........... e T (RMS)

Average .......i.iniinenns P IT(AV)
PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT:

For one full cycle of applied principal voltage

60 Hz (sinusoidal) ............c..oiiiiiiiiiiin ITsm

RATE OF CHANGE OF ON-STATE CURRENT:

Vp = Vprom: !GT = 50 MA. t, = 0.1 us (See Fig. 6) ..... di/dt
FUSING CURRENT (for SCR protection):

Ty =—4010100°C, 1= 1108.3mMs .......ccoonnin.nn 12
GATE POWER DISSIPATION:®

Peak Forward (for 10usmax.) .........covivvnnnn.s Pgm

Average (averaging time = 10 ms max.) PG(AV)
TEMPERATURE RANGE:*

B T T TP Tslg

Operating (Case) .......... e e Tc
TERMINAL TEMPERATURE (During Soldering):

For 10 s max. (terminalsand case) ................... Tr
STUD TORQUE: Tg

Recommended ....................
Maximum (DO NOT EXCEED) . .
*These values do not apply if there is a positive gate signal, Gate must be open or negatively biased.

$52108 $5210D $5210M

200 400 600 v
250 500 700 v
200 400 600 v
200 400 600 v
10 —» A
6.3 A
90 A

200 Alps

35 A%

13 w

05 w

—40 to 150 °c

—40 t0 1C0 °c

225 °c

35 in-lb

50 in-lb

®Any product of gate current and gate voltage which results in a gate power less than the maximum is permitted.
“For temperature measurement reference point, see Dimensional Outline.
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File No. 757

S5210 Series

ELECTRICAL CHARACTERISTICS

At Maximum Ratings Unless Otherwise Specified and at Indi d Case Temp e (Tg)
LIMITS
CHARACTERISTIC SYMBOL FOR ALL TY?.ES UNITS
Except as Specified
Min. Typ. Max.
Peak Off-State Current:
(Gate open, T = 100°C)
Forward Current (Ipgp) at Vp = VDROM + -+ - - - Ipom - - 3 mA
Reverse Current (Igom) at VR = VRROM + -+ + v+ - IROM - - 3
Instantaneous On-State Voltage:
iT=30A (peak), Tc=25°C .......oovuinnnnnnn vt - 2.2 3 \
For other conditions ...................c0..u.. See Fig. 4
Instantaneous Holding Current:
Gate open, Tc=250C .......coovvenininnnnnnn iHO - 20 50 mA
Critical Rate of Rise of Off-State Voltage (See Fig. 7):
Vp = VpRoM: exponential voltage rise,
Gate open, Tc=809C ............covnininnnn, dv/dt 100 250 - Vius
DC Gat? Trigger Current:
Vp=12V(de), R =308, Te=25°C .......... IeT - 15 40 mA
DC Gate Trigger Voltage:
Vp=12V (de), R =308, Tc=25°C ......... . VGT - 1.8 35 v
Gate Controlled Turn-On Time:
(Delay Time + Rise Time)
For Vpx = Vprom: !GgT =300 mA, t. = 0.1 us,
IT=2A (peak), Tc=25°C (See Fig. 5) ........... tat - 0.7 - us
Circuit Commutated Turn-Off Time:
Vpx = VpRrowM: iT = 10 A, pulse duration = 50 s,
dv/dt = 100 V/us, ~di/dt = =10 A/us, IgT = 100 mA,
VGT =0V (at turn-off), Tc = 80°C (See Figs. 8 & 9). . tq - - us
Thermal Resistance, Junction-to-Case ................ Rguc - - 1.5 oc/w
CURRENT HAVEFORM =
LOAD = RESISTIVE OR INDUCTIVE
CONDUCTION ANGLE = 1800
ET
‘ L
z
£
& :
i vT = T
['Ro o (8010 2
‘‘‘‘‘‘ - 3
v T z — v & 4
i |
“:_r—/l 0 | Vpsom &
VasoN ™1 = —Vrrom i Vhrom w
5
9255-3896R2 é
o
o
AVERAGE ON-STATE CURRENT Iy py J-A S
Fig. 1— Principal voltage-current characteristic. Fig. 2— Power dissi} vs. average current.
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CASE TEMPERATURE (Tp) = 259 C
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Fig. 3— Dissipation vs. repetition rate. Fig. 4— I tate current vs. or te voltage.
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DC GATE-TRIGGER CURRENT (IgT)—A
92LS - 2350R1

Fig. 5— Turn-on time vs. gate-trigger current.

CRITICAL dv/dt \

t=RC 92CS-13365R3

Fig. 7— Rate-of-rise of off-state voltage with time
(defining dv/dt).

9205-3363R 4

Fig. 6— Rate-of-change of on-state current with time

(defining di/dt).

1= e *tge 4./4»-.,/

/

L

|
- 1y, ———]
I
g —= 254

Fig. 8— Relationship between off-state voltage, reverse voltage,
on-state current, and reverse current showing reference
points defining turn-off time (t,).



File No. 757 85210 Series

REVERSE CURRENT
FORWARD CURRENT CIRCUIT CIRCUIT
al AA i
”
SUPPLY SUPPLY
VOLTAGE ! A VOLTAGE
-t —~ —
V] II Lt L || n
- +] VR
DEVICE
Y UNDER
TEST
*
*
'y %FOR ADDITIONAL INFORMATION
ON GATE TRIGGER CIRCUITS, ETC.
CONSTANT REFER TO JEDEC STANDARD
+ ?.. CURRENT No. 7 SECTION 6.204.2.
PL ¢

LINEAR dv/dt CIRCUIT
9255-4375

Fig. 9~ Circuit used to measure turn-off time (rq),
rectangular pulse.

TERMINAL CONNECTIONS

No. 1 — Gate
No. 2 — Cathode
No. 3 — Anode
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NG

Thyristors

Solid State $6200 S6210 S6220
Division Series
GATHODE oo | 20-Ampere Silicon
— b o " - -
GATE Controlled Rectifiers
_ANODE Press-Fit, Stud, and Isolated-Stud Packages
PRESS-FIT Voltage | 100v | 200v | 400v | eoov
29672.250 Package Types Types Types Types
CATHODE Press fit S6200A | S6200B | $6200D | S6200M
\gy—GATE ! (40749) | (40750) | (40751) | (40752)
i : S6210A | S6210B | $6210D | $6210M
—ANODE
°° Stud {40753) | (40754) | (40755) | (40756)
O TED-STUD Isolated- S6220A | S6220B | S6220D | $6220M
" Series Stud (40757) | (40758) | (40759) | (40760)

Numbers in parentheses are former RCA type numbers.

These RCA types are all-diffused, silicon controlled rectifiers
(reverse-blocking triode thyristors) designed for power
switching and voltage regulator applications and for heating,
lighting and motor speed-control circuits.

These SCRs have an RMS on-state current rating (IT [RMS] )
of 20 A and have voltage ratings (VpROM) of 100, 200, 400,

Features:

® Low switching losses
High di/dt and dv/dt
Shorted-emitter gate-cathode

construction

ratings

Symmetnﬂl gate-cathode

Forward and reverse gate dissipation

All-diffused construction—assures

exceptional uniformity and stability

ides uniform
current donsuv. rapid electrical
conduction, and efficient heat
dissipation
® Low leakage currents, both forward
and reverse
® Low forward voltage drop at high

of characteristics current levels
and 600 volts. ® Low thermal resistance
S6200A S6200B  S6200D S6200M.
S6210A  S6210B  S6210D  S6210M
MAXIMUM RATINGS, Absolute-Maximum Values: S6220A S6220B  S6220D  S6220M
NON-REPETITIVE PEAK REVERSE VOLTAGE
GateOpen . o oo ovveveenennens e <.+« Vrsom 150 250 500 700 v
NON-REPETITIVE PEAK FORWARD VOLTAGE
Gole Open . s v ovve vt veeroesronensanns ceevees « Vpsom 150 250 500 700 v
REPETITIVE PEAK REVERSE VOLTAGE
GuteOpen .o oo vvievenrnrenenas ceeaan teeeseees « VRROM 100 200 400 600 v
REPETITIVE PEAK OFF-STATE VOLTAGE :
Gate OPen « o v v vt v tennnennsnenecennnanns <+« Vprom 100 200 400 600 v
PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT:
For one cycle of upplied principal voltage Tc = 75°C Ipsm
50-Hz, (sinusoidal)....... 170 A
60-Hz, (sinusoidal). « « v e v veeveevenenennnn PRI 200 A
For more than one full cy(.le of applied principal voltngc e See Fig. 10
ON-STATE CURRENT:
For case temperature (TC) =75° C, conduction angle of 180 ¢
Avernge DCvalue + o v vvvuw B I & 7Y 12,5 A
RMSvalue .....ovvieinennnn. ceeeeeaas L ) 20 A
RATE-OF-CHANGE OF ON-STATE CURRENT:
VDM = "(m)O.lGT = 200 mA, tp = 0.5 us (See Fig. 2.)¢ oo . o dizdt 200. A/us
FUSING CURRENT (for SCR protection): 2
Ty=—65101000C, t=1108.3M5 «eveuennenennenenaanane 12 170 A
GATF. POWER DISSIPATION:
PEAK FORWARD (for 10 s max.) « + « v oo e teseeeee o Poy 40 w
AVERAGE (averaging time = 10 ms, max.) «voeveveeeves « Poiay) 0.5 w
PEAK REVERSE « s+ v vvevnvennseanessannannnss« Ppay Sec Fig. 5
9-74
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File No. 418 $6200, 6210, 6220 Series

S6200A S6200B  S6200D  S6200M.
S6210A S6210B  S6210D  S6210M

MAXIMUM RATINGS, Absolute-Maximum Values: (Cont’d) S$6220A S6220B  S6220D  S6220M
TEMPERATURE RANGE: .
SLOTHEE « o o oo vt s v vsonesnncsnnsnsns e e . -65 to 150 °oc
Opernting (CHse)e v o v v ot v e vnesecsencsnsoaaaoass . -65 to 100 oc
Soldering (10 s max. for teminals) «..vvveviveerannnn . 225 — oc

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

CHARACTERISTIC SYmBOL _LIMITS - ALL TYPES UNITS
Min. Typ. Max.

Instantaneous Forward Breakover Voltage:
(Gate open, T =100 °C)

S6200A, SE210A, SB220A -+ + - -« - s 100 - -
S62008, S6210B, S6220B - - . -+« oo ai o 200 - -
$6200D, S6210D,56220D . . ... .................. .. MBOO | 40 - - v
S6200M, S6210M,S6220M . . ... .................. 600 - -

Peak 0Off-State Current:
(Gate open, T¢ =1000C»
Forward, Voo = VDROM -+« ++ v v v veeiee et e Ipom - 0.2 3 nA
Reverse, VR = VRROM « « -+ - vvvevrneeieieieeen IRROM - 0.1 2
Instantaneous On-State Voltage:
FOr i =100A, TC=250C «uvnenii e eenns VT - 1.9 2.4 v
DC Gate Trigger Current:
VD= 12V (DC), Ry =300, Tg =25 L - 8 15 nA
At other case temperatures. .. ... .coov i e 67T See Fig. 11
DC Gate Trigger Voltage:
Vp=12V(DCL R =306/, Te=250C «oovenee et v 11 2 v
At other case temperatures. . ... vir it ie i e GT See Fig. lg
Instantaneous Holding Current: I
Gate open, Te= 2500 oo et it et eeeeenens 'HO 9 | 20 mA
At other case temperatures . .. ....... .. . il See Fig. 15
Critical Rate-of-Rise of Off-State Voltage:
(Vpo = v(Bo)o Min. value, Exponential rise, Tg - 1000C, See Fig 5)

S6200A, S6200D, S6210A, S6210D, S6220A, S6220D. . . . ... dv dt 10 100 - Vs

$6200B, S6210B,S62208 . ... ... ... ................
S6200M, S6210M, $6220M 10 75 -

Gate Controlled Turn-On Time:
Vp=v(Bo)o Min.value,iT =304, IgT =200mA, 0.1 s rise time, Tg =25°C
See Fig. 9
Circuit Commutated Turn-Off Time:
Vp =VE(B0)o Min. value, iT = 18A, Pulse Duration =50 s,
dv/dt = 20 V/us, di/dt = —30 Alus, Tg = 75°C q - 20| 40 | ops
See Fig. 4
Thermal Resistance:
Junction-to-Case (press-fit, stud packages) .................. Rgjc - - 1.2 oW
Junction-to-Isolated Stud (Isolated-stud package) ............... Rosis - - 1.4
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i
riro
P == l; |
[ l 0| Npsom
Vasow ™ v,
RSO == VRroM o Vorom
925S5-3696RI
. RCI-OWWE
Fig. 1—Principal voltage-current characteristic. Fig. 2—Rate of change of on-state current with time (defining di/dt).

7 ' ITn

CRITICAL dv/dt ———y' ” di/de

|

1/ s0% rms ——\ [
9 ol / . ™ | ox
« ! 50% I —="N/f} IRx |

t*RC | I
P
__: i " —ey Vox
63% OF vp !\ vr |/ dvar
' \-——‘__'H\
N AR, = a2ss381
92CS-13365R3 Fig. 4 it ip b te current, reverse current, on-
state voltage, and off-state voltage showing reference points

Fig. 3—Rate of rise of off-state voltage with time (defining dv/dt). for definition of turn-off time (rg).
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LOAD: RESISTIVE OR INDUCTIVE /
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Fig. 5—Reverse gate voltage vs. reverse gate current. !

0 S X
AVERAGE ON-STATE CURRENT Iyav) - A

. 24T
Fig. 6—Power dissipation vs. on-state current.

210



File No. 418 $6200, 6210, 6220 Series
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PERATURE = 75°C
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Fig. 11—Peak surge on-state current vs. surge current duration. Fig. 12—DC gate-trigger current (forward) vs. case temperature.
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File No. 247

IRG71

Solid State
Division

Thyristors

S6431M

Cathode

Features:

= 30 Watts M:

Silicon Controlied Rectifier
for High-Current Pulse Applications

= Up to 900 Amperes Peak Forward Current Pulses

Average Dissi

JEDEC TO48 H-1601

Fatigue

The S6431M (formerly RCA type 40216) is an all-diffused,
three-junction silicon controlled rectifier (SCR) designed
especially for use in radar pulse modulators, inverters,
switching regulators, and other applications requiring a large
ratio of peak to average current.

Forward Current of 35 Amperes (rms value)
Shorted-Emitter Design
All-Diffused Construction — Assures Exceptional Uniformity and Stability

Direct Soldered Internal Construction — Assures Exceptional Resistance to

It is especially constructed for rapid spread of forward cur-
rent over the full junction area to achieve a high rate of
change of forward current (di/dt) capability and low switch-
ing dissipation.

Absolute-Maximum Ratings

RATINGS CONTROLLED-RECTIFIER TYPE UNITS
$6431mM
Transient Peak Reverse Voltage (Non-Repetitive), VRM

(non-rep) " ..... cesestecsesesireeeanso e o 720 volts
Peak Reverse Voltage (Repetitive), VRM Tep) ...l 600 volts
Peak Forward Blocking Voltage (Repetitive), VFBOM

(T€P) ¢ttt teeeesecasscssnssssnanannsas “ee 600 volts
Forward Current:

For case temperature of +65°C, RMS value, IRRMS  + v+ 35 amperes
Peak Pulse Current (See Fige7) <o ivoeveeeencososencs 900 amperes
Rate of Change of Forward Current, di/dt .+ oo v eeevoeaen See Fig.7
Dynamic Dissipation:

For case temperature of +652 C v v v v v vw oo v ceeen 30 watts

For o&hei case temperatures « oo o oo oo oo oo csssosase See Fig.4
Gate Power :

Peak, Forward or Reverse, for 10 ps duration, PGM

(See Figs.10and 11) v v o v v v PO .. 40 watts

Average, PGAY setettiitiiiiitiieniiniaaes 0.5 watt
Temperature:

Storage, Tgge e oo e v —65 to +150 °c

Operating (Case), Tg. -+ . - - - - —65 to +125 °c

‘Any values of peak gate current or peak gate voltage to give the

maximum gate power is permissible.
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$6431M

Characteristics at Maximum Ratings (unless otherwise specified),
and at Indicated Case T

P!

ture (Tc)

CHARACTERISTICS

CONTROLLED-RECTIFIER TYPE

UNITS

Forward Breakover Voltage, VBOO
AtTE=4125°C vt vnnnnnnenennnnenannons
Instantaneous Blocking Current,
At Tg = +125° C
Forward.iFBo seetessccssassscnaa
Reverse.iRBo cressssennensanes
ForwardVoItageDrop,vF' creesseerenns
DC Gate-Trigger Current, Igr :
At T = +25°C (See Figd0) « v e veevnvnnnnnanns
DC Gate-Trigger Voltage, VGT"‘ :
At To=+25°C (See Figd0) vovvvnvenennnennns
Holding Current, igoq
ALTE=4250C . et iienenrnnnnesrnnnnannns
Critical Rate of Applied Forward Voltage, Critical

AV/QE . e i e i e et e e

Vep = v (min. value), exponential rise, and
PR g0
(See waveshape of Fig.1)

Turn-On Time, ‘on" s (Delay Time + Rise Time). « ¢« v a0 o v s

VEB = vBog (min. value), ip = 30 A, I = 200 mA,
0.1 ps min, rise time, and T = +25° C
(See waveshapes of Fig.2)

Turn-Off Time, tof{' (Reverse Recovery Time + Gate
Recovery Time) v v e co v e vnevensosncnsnnsnsns
ip = 18 A, 50 ps pulse width, dvpg/dt = 20 V/ps,

di./dt = 30 A/us, Iy = 200 mA, and Tg = +80° C
(See waveshapes of Fig.3)
Thermal Resistance, Junction-to-Case ... .eovveuesss

$6431M

Min,

Typ.

Max.

600

0.5

20

15

See ;ig.s
25
L1
20

50

1.25

20

10
10

80

70

40

volts

mA
mA

mA(dc)
volts(de)
mA

volts/
microsecond

microsecond

microseconds

oc/w

TYPICAL E.I CHARACTERISTIC OF SILICON
CONTROLLED-RECTIFIER

CATHODE
GATE
ir
Ie
ANODE (CASE)
i YF
['Reo [ 800
________ L S ==
L ) Vg
R T T F
i1 B
e 1=Vgainon=rep) 80 )
1 trep) ip
VRmirep) 92C5-13490
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Fig. 1—Waveshape of critical dv/dt rating test.
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Fig. 2—Wa§eshape of t,, rating test.
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Fig. 3—Waveshape ot 1qf rating test. Fig. 4—Maximum average total power dissipation as a function of
case temperature.
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'°° [F"SHADED AREA INDICATES LOCUS
[- = OF POSSIBLE TRIGGERING POINTS
FOR VARIOUS TEMPERATURES.
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TERMINAL CONNECTIONS

No. 1 — Gate
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File No. 6

IR Rectifiers
: 1N248C 1N249C  1N1196A
Dol State IN250C  IN1197A
IN1T195A IN1198A
Applications: _
In power supplies formobile equipment, Stud-Mounted

dc-to-dc converters, battery chargers,
dynamic braking systems, aircraft and
missile power supplies, high-power trans-
mitter and rf-generator power supplies,
machine-tool controls, dc-motor power
supplies, and in other heavy-duty in-
dustrial and military equipment.

HALF-WAVE RECTIFIER SERVICE

Maximum Ratings:
Absolute-Maximum Values for Supply Fre
60 cps, Sing le-Phase Operation, and
Resistive or Inductive Load

uency o
qwithy 4

Types for
Industrial and

Military Power
Supplies

Forward-polarity  Reverse-polarity

JEDEC DO-5

SV EYEIENANA
S /o /L
TR ISTAVAYA
NNISISIAEVAVS
PEAK INVERSE
VOLTS . . . 55 | 110 | 220 | 300 | 400 | 500 | 600
RMS SUPPLY
VOLTS . . . .| 39| 77]154 (212 284 | 355 | 424
DC BLOCKING
VOLTS . . . .| 50-}100 | 200 300 | 400 | 500 | 600
FORWARD
AMPERES:
Average DC:
At 150° C
case tem-
perature. .| 20 [ 20| 20| 20| 20| 20| 20
At other
temperatures See Rating Chart I
PEAK RECURRENT
AMPERES . . .| 901 90t 901 901 90l 901 90
PEAK SURGE
AMPERES : &
(One-half
cycle, sine
wave) . . . [350 13501350 13501 3501 3501 350
(For more
than one
cycle). . . See Rating Chart IV
CASE TEMPERA-
TURE:
Operating
and Storage . lg——— -65t0 +175° C ————»
STUD TORQUE: )
R ded . . 30 in-b
Maximum (DO
NOT EXCEED). . 50 in-lb -

é Superimposed on device operating within the
maximum specified voltage, current, and temper-
ature ratings and may be repeated after suf-
ficient time has elapsed for the device to
return to the presurge thermal equilibrium
conditions.

HA113R1

® available in reverse-polarity versions:
IN2u8-RC, IN249-RC, IN250-RC, INII95-RA,
INI196-RA, INII97-RA, INII98-RA

® designed to meet stringent military mechani-
cal and environmental specifications

® diffused-junction process — exceptional uni-
formity of characteristics

® hermetic seals ® welded construction

® low thermal resistance @ low leakage current

® low forward voltage drop ® JEDEC D0-5 outline

up to

84 amperes — 6 rectifiers in 3-phase,
full-wave bridge circuit

® high output current:

60 amperes — 4 rectifiers in singie-
phase full-wave bridge circuit

Characteristics at 150° ¢ Case Temperature

Max. Forward

Voltage Drop®

(Volts) . . .[0.6 10.610.6 10.610.610.610.6
Max. Reverse

Current®

(Ma.) « « « +[3.813.613.413.212.512.211.5

® At maximum peak inverse voltage, average for-
ward amperes = 20, and averaged over one com-
plete cycle.

220
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File No. 6 1N248C—1N250C, TN1195A—1N1198A

TYPE OF OPERATION: [ CASE TEMPERATURE: MEASURED WITH A

A-DIRECT CURRENT { THERMOCOUPLE AT

B-SINGLE PHASE | OF HEX FLANGE

C-THREE PHASE [ .

[ty v i LOAD: RESISTIVE OR

o

&

L

4

2 S

g 3

u

g

H

Fo f

)

]

<

v

je

2 109 N H
o 0 20 26 30 5

MAXIMUM AVERAGE FORWARD AMPERES
92CS-10746
Fig.1 - Rating Chart 1 for Types 1N248-C,
1N249-C, 1N250-C, 1N1195-4, 1N1196-4,
1N1197-4, 1N1198-4, and corresponding
reverse-polarity versions.

NATURAL COOLI! FORCED-AIR COOLING:AIR VELOCITY={000 FEET PE!
SINGLE-PHASE OPER \TION. MINUTE P, ANE .
RE%LI'I TVPEKIS STUD-~MOUNTED DIRECTLY SINGLEUPEi ARALL 0 PL OF HEAT SINK
HEAT SINK: ylb ~THICK COPPER WITH A MAT RE%f{Egﬂ"I’;PE IS STUD-MDUNTED DIRECTLY ON
g’LACK “SURFACE AND THERMAL EMISSIVITY HEAT SINK: I/j6"~THICK COPPER WITH A MAT

BLACK SURFACE AND THERMAL EMISSIVITY
OMING-AIR TEMPERATURE: MEASURED ‘AT A POINT
IN SPACE l* AWAY FROM THE CASE A

14" BELOW THE HEAT SINK.

IRERY
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11T
11T
11T
3 30
man A ¥
EEEA EEEEEEALE
a A
28 ¥ 28
N
g N g
8 e g
Z 2 TN b3
TH : a, <
[ gL NG g L
F 2 S
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g S 2 :
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310 nY 3
Z H
3 DAY :
3 11 A §
A |
11X 1T
] 50 100 150 200 o 50 100 I
AMBIENT TEMPERATURE—°C INCOMING~-AIR TEMPERATURE—®° C
. . 92CM-10741 ) 92CM-10745
Fig.2 -Rating Chart II for Types iN248-C, Fig.3 - Rating Chart III for Types 1N248-C,
1N249-C,  1N250-C, 1N1195-4, 1N1196-4, 1N249-C, 1Nz50-C, 1N1195-4, 1N1196-4,
1N1197-4, 1N1198-4, and corresponding 1N1197-4, 1N1198-4, and corresponding
reverse-polarity versions. reverse—-polarity versions.

221



A

1N248C—-1N250C, 1N1195A—1N1198A Fite-No: 6
SUPPLY FREQUENCY=60 CPS SINE WAVE FOR_DC OPERATION USE MULTIPLYING FACTOR® 0.
CASE_TEMPERATURE =150°C
RESISTIVE OR INDUC
RMS SUPPLY VOLTAGE SMAXIMUM RATED VALUE
0C OUTPUT NT=MAXBMUM RATED VALUE

[-4
g.
&
G g,
5
\\ g
2
— | Z 1.2
- — 5
'3
EN
! & 100 80 “T1200 140 160 - 180
SURGE-CURRENT DURATION—CYCLES 92C3-10900 CONDUCTION ANGLE —DEGREES
Fig.4 - Rating Chart IV for Types 1N248-C, 92€S~-10910

1N249-C, 1N250-C, 1N1195-4, 1N1196-4,
1N1197-4, 1N1198-4, and corresponding
reverse-polarity versions.

Fig.5 ~Chart V for Types 1N248-C, 1N249-C,
1N¥a50-C, 1N1195-4, 1N1196-4, 1N1197-4,
1N1198-4,

and corresponding reverse-—
polarity versions.

i

INSTANTANEOUS FORWARD AMPERES

INSTANTANEGUS REVERSE MILLIAMPERES

) ‘ X 0. 12 .4
INSTANTANEOUS FORWARD VOLTS

92CS~10768
Fig.6 -Typical Forward Characteristics
for Types 1N248-C, 1N249-C, 1N250-C,
1N1195-4, 1N1196-4, 1N1197-4, 1N1198-4, and
corresponding reverse-polarity versions.
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Fig.7 - Typical Reverse Characteristics
for Types 1N248-C, 1N249-C, 1N250-C,
1N1195-4, 1N1196<4, 1N1197-4, 1N1198-4, and
corresponding reverse-polarity versions.
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IR0

Solid State
Division

Rectifiers
1N440B 1N443B
1N441B 1N444B
1N442B 1N445B

RCA-1N440B, 1N441B, 1N442B, 1N443B, 1N444B,
and 1N445B are hermetically sealed silicon rectifiers of
the diffused-junction type, designed for use in power
supplies of magnetic amplifiers, radio receivers, dc
blocking circuits, power supplies, and other military
wnd industrial applications.

These devices have dc forward-current ratings
to 0.75 ampere at an ambient temperature of 25°C,
and peak reverse voltage ratings of 100, 200, 300, 400,
500 and 600 volts, respectively.

The 1IN440B through 1N445B feature (1) sturdy
and compact mount structure, (2) axial leads for flexi-
bility of circuit connections, (3) welded hermetic seals—
every unit is pressure-tested to assure protection
against moisture and contamination, (4) superior junc-
tion formation made possible by a diffusion process
with very precise controls. In addition, these devices
are designed to meet the following stringent environ-
mental, mechanical and life requirements of prime
importance in military applications: (a) special temper—
ature-cycling tests to assure stable performance over
the entire operating temperature range, (b) special
coating to provide protection against the effects of se-
vere environmental conditions,

DIFFUSED-JUNCTION
SILICON RECTIFIERS ~1—

FLANGED-CASE AXIAL-LEAD TYPES *jL
i g

For Power-Supply Applications
In Industrial and Military

Cathode _|_—

Electronic Equipment (Case)
FEATURES: JEDECH;:Z
© stringent envi tal and h I' tests to

insure dependable performance in industrial and
military applications

© hermetically sealed JEDEC DO-1 package

® wide operating-temperature range:

1N440B

IN441B 1N444B8

1N442B -65 to +165°C ]Nusa} -65 to +150°C
1N443B

RECTIFIER SERVICE
Absolute-Maximum Ratings, for a Supply Frequency of 60 Hz:

IN440B IN441B IN442B IN443B IN444B IN445B UNITS
PEAK REVERSE VOLTAGE . ....... 100 200 300 400 500 600 \
RMS SUPPLY VOLTAGE
For resistive or inductive loads . . . .. 70 140 210 280 350 420 v
DC REVERSE (BLOCKING) VOLTAGE . 100 200 300 400 500 600 v
FORWARD CURRENT:®
pC:
atTA=50°C................ 750 750 750 750 650 650 mA
atTA=1000C ............... 500 500 500 500 425 400 mA
atTA=150C............... 250 250 250 250 0 0 mA
Peak, Repetitive .............. 3.5 3.5 3.5 35 3.5 3.5 A
Surge, One-Cycle .............. 15 15 15 15 15 15 A
TEMPERATURE RANGE (Ambient):
Operating. . . ................. 165 165 165 165 150 150 oc
Storage . .. ... -65 to +175 oc

e For maximum dc forward current values at ambient temperatures other than those specified, See Rating Chart Fig.1.

11-73
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1N440B—1N445B

File No. 5

Charucteristics, at Ambient Temperature (Tp) = 25°C

CHARACTERISTICS IN440B | IN441B | IN442B | IN443B | IN444B | IN445B | uNITS
Maximum Forward Voltage Drop (DC)
at full load current. ... ....... 15 15 1.5 15 15 15 v
Maximum Reverse Current (DC)
at maximum peak reverse voltage 0.3 0.75 1 15 175 2 A
Maximum Reverse Current
(averaged over 1 complete cycle
of supply voltage):
at maximum rated PRV, Tp=1500C 100 100 200 200 200 200 LA
73 } I AMBIENT MP| nnm:gzs'
o T
W { oo
L 2, g
;’ 625 Pv %0 /4/ a
ks o & g o
g,gm\ %:gs\’ §
3 NI 3
837 g
a <
S 5 5 Z g ’
o 2
g e
x
; ) e |50:N L INSTANTANEOUS FORWARD VOLTS '~ 20
AMBIENT TEMPERATURE (Tp)—"°C 92CS -10063
92CS-14118

Fig.1 - Rating Chart for RCA-1N440B through IN445B.

Fig.2 - Typical Forward Voltage and Current Charac-
teristic for RCA-IN440B through 1N445B.

Fig.3 - Typical Dynamic Reverse Characteristic
for RCA-IN440B through IN445B.
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IR

Solid State
Division

Rectifiers

1N536 1N538 1N540

1N537 1IN539 1N547 1N1095

Diffused-Junction Silicon Rectifiers

Flanged-Case, Axial-Lead Types
For Power-Supply Applications

m Wide operating-temperature range : -65 to +65°C.

| and | tests to insure

Features:
®| Stringent
Cathode 967 o
applications.
JEDEC DO-1

RCA-1N536, 1N537, 1N538, 1N539, 1N540, 1N547, and
1N1095 are hermetically sealed silicon rectifiers of the
diffused-junction type. They are specifically designed for
use in power supplies of industrial and military equipment
capable of operating at dc forward currents up to 750
milliamperes and temperatures ranging from -65° to +1650C.

These silicon rectifiers have peak reverse voltage ratings from
50 to 600 volts, and a maximum reverse current of 5

dependable performance in industrial and military

o Peak reverse voltages from 50 to 600 V.
® Max. dc forward current = 250 mA at T4 = 150°C.
Hermetically sealed JEDEC DO-1 package.

microamperes at rated peak reverse voltage and ambient
temperature of 250C,

These silicon rectifiers are designed to meet such stringent
environmental, mechanical, and life requirements of prime
importance in military applications as: (1) sturdy and
compact mount structure, (2) axial leads for flexibility of
circuit connections, (3) welded hermetic seals, and (4) special
temperature cycling tests to assure stable performance over
the entire operating temperature range.

RECTIFIER SERVICE, ABSOLUTE-MAXIMUM RATINGS, for a Supply Frequency of 60 Hz:

1NS536 1N537 1N538 1N539 1N540 1N1095 1N547
PEAK REVERSE VOLTAGE. ......... 50 100 200 300 400 500 600 v
RMS SUPPLY VOLTAGE

For resistive or

inductiveloads ........ciueiinn 35 70 140 210 280 350 420 A\
DC REVERSE — (BLOCKING)

VOLTAGE........ 50 100 200 300 400 500 400 \
FORWARD CURRENT*:

DC, for resistive or inductive loads:

Ta=50°C... . 750 750 750 750 750 750 750 mA
SURGE,onecycle ........ . 15 15 15 15 15 15 15 A
OPERATING FREQUENCY .......... 100 100 100 100 100 100 100 kHz
TEMPERATURE RANGE (Ambient):

Operating ............. Cheeaene -65 to +165 °c

Storage . ... -65 10 +175 °c

*For maximum dc forward current values at ambient temperatures other than those specified, see Rating Chart, Fig. 1.
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1N536-1N540, IN547, 1IN1095 File No. 3

CHARACTERISTICS, at Ambient Temperature (T ) = 25°C:
1N536 1N537 1N538 1N539 1N540 1N547 1N1095

Maximum Forward Voltage Drop
(DC) at a load current of

BOOMA .. e 1.1 1.1 1.1 1.1 1.1 1.2 1.2 \
Maximum Reverse Current (DC)
at maximum peak reverse voltage. ........ 5 5 5 5 5 5 5 HA

Maximum Reverse Current
(Averaged over 1 complete
cycle of supply voltage):
at maximum rated PRV,
TA=1500C. ... ..., 0.4 0.4 0.3 0.3 0.3 0.35 0.3 mA

— - s I AMBIENT TEMPERATURE (°C)=25 [, | T
[ = . .- G
g - FTTT ; L
& —= T : T . == e
% — - ++ S It a T
H T 1 w T
< s & T
3 . HH— - 3
i N . <
T T 11 — o
g na £
— -
F - i
@ HD o
o ¥ T "
3 EA OF - 9
I B | PERMISSIBLE [TTTT = o
=) OPERATION N b
H T = T "t <
3 i X Z
H X P
£ — 1 2 t T
2 L = T T
\ T T T T
L XT 1T 1 t T
° 50 100 150 200 ° 0.5 1.5
AMBIENT TEMPERATURE—°C INSTANTANEOUS FORWARD VOLTS
92Cs-10082 92Cs-10083

Fig.2— Typical forward voltage and current

Fig.1~ Rating chart. characteristic.

“DO NOT EXCEED PEAK REVERSE-|
VOLTAGE RATING.

ETioN TEMPERATURE (CO)=150
—

REVERSE MICROAMPERES
o

25
I I
= ===
/
7/
) 100 200 300 400 500 600
INSTANTANEOUS REVERSE VOLTS*
92CS-10I137RI

Fig.3— Typical dynamic reverse character-
istics.
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File No. 38

RG]

Solid State
Division

Rectifiers

1N1183A 1N1184A
1N1186A-1N1190A

;, Cathode
Features:

Cathode

Forward-polarity  Reverse-polarity

TN1190RA

JEDEC DO-5

specifications.

RCA-1N1183A, TN1184A, INT186A, 1IN1187A, 1N1188A,
1N1189A, and 1N1190A are 40-ampere, diffused-junction
silicon rectifiers 'suitable for use in generator-type power
supplies for mobile electrical and electronic equipment, in
dc-to-dc converters and battery chargers, "and in power
supplies for aircraft, marine, and missile equipment, trans-
mitters, and rf generators. They are also extremely useful in
power supplies for dc motors, in welding and electroplating
equipment, in dc-blocking applications, in magnetic ampli-
fiers, and in a wide variety of other applications in
heavy-duty industrial and military equipment.

@ Low thermal resistance
a Low forward voltage drop
@ High output current:
up to 160 amperes — 6 rectifiers in 3-phase, full-wave bridge circuit
up to 120 amperes — 4 rectifiers in single-phase, full-wave bridge circuit
o Available in reverse-polarity versions:
1N1183RA, 1N1184RA, IN1186RA, IN1187RA, 1IN1188RA, IN1189RA,

40-Ampere Silicon Rectifiers
Stud-Mounted Types for Industrial and Military Power Supplies

a Welded construction
o Low leakage current
u JEDEC DO-5 Outline

o Extra-high-strength zirconium-alloy mounting stud — withstands installation
torque of up to 50 inch-pounds
Wan138) o Designed to meet stringent military

| and envir

a Diffused-junction process — exceptional uniformity and
stability of characteristics

0 Hermetic seals

These rectifiers are conservatively rated to permit continuous
operation at maximum ratings in applications requiring high
reliability under severe operating conditions. In addition,
they utilize a special zirconium-alloy mounting stud which
can withstand installation torques of up to 50 inch-pounds —
a feature of significant value in applications involving
mechanical shock and vibration.

HALF-WAVE RECTIFIER SERVICE, ABSOLUTE-MAXIMUM -RATINGS, for Supply Frequency of 60 cps, Single-phase Operation,
and with Resistive or Inductive Load

1N1183A  1N1184A  1IN1186A  1N1187A 1N1188A  1IN1189A  1IN11S0A
50 100 200 300 400 500 600
35 70 140 212 284 355 424
50 100 200 300 400 500 600
AVERAGE FORWARD AMPERES:
At 1500C case temperature. . v o« voveenennnn 40
At other case temperatures. .. .. .ooveann.s See Fig. 1
PEAK SURGE AMPERES:?2
One-half cycle, sinewave ................. 800
For more than one cycle .. See Fig. 5
PEAK RECURRENT AMPERES 195
CASE TEMPERATURE RANGE:
Operatingand storage ... .....coveevuennnans -65 to +200°C
Characteristics:
Max. Forward Voltage Drop (Volts)b. .......... 0.65
Max, Reverse Current (mA):
DynamicP. .. ... i 2.5 2.5 25 25 2.2 2 1.8
StaticC ... 0.015
Max. Thermal Resistance,
Junction-to-Case.........ovuueiiinnn., 13N 1°c/w
STUD TORQUE:
Recommended. ..............ccoivnunnnnn 30 in-lb
Maximum (DO NOT EXCEED) .............. 50 in-lb
@ Superimposed on device within the specified b Average value for one complete cycle, at maximum peak reverse

voltage, current, and temperature ratings and may be repeated after
sufficient time has elapsed for the device to return to the presurge
thermal-equilibrium conditions.

voltage, maximum average forward amperes = 40, and case
temperature (°C) = 150.

€ DC value, at maximum peak reverse voltage and case temperature
(oc) =25,

11-73
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1N1183A—1N1190A File No. 38

-
TYPE OF OPERATION:  'CASE_TEMPERATURE : MEASURED FOR DC OPERATION LSE WULTIPLYING FACTOR - 0.8
A~DIRECT CURRENT WITH A THERMOCOUPLE AT
B~SINGLE PHASE CENTER OF FLAT OF HEX HHHHHHH HHTHH
C~THREE PHASE FLANGE. [z gaied
D-SIX PHASE LOAD: RESISTIVE OR INDUCTIVE s
ik ERa: T z \
T THTHT : [N
: : o
T : &
» 6 : z,
Buw ) =
4 &
wug = 5
33, = NS 2.2
z0 T :
z2 HHH :
E+ He H
3 g
22 20 .3 t
: : : e
ol HHH e R R s
100 150 200 100 120 14 16 180
CASE TEMPERATURE —°C CONDUCTION ANGLE —DEGREES
92cs-11342R! 92CS-10910
Fig.1— Rating chart for all types and co dii P ity Fig.2— Cu iplying-f. chart for oh and dc opera-
‘versions. . tion for all types and dir -polarity it
HH H Foacen—mn COOLING: AIR_VELOCIT' LE-PHASE OPERATION.
i H T e G e RATION, T PER MUTE PARALLEL RECHFER TYPE 1S STUD
inuu T . RECTITIER TVPE 1S STUDHOUNTED e S HEAT SNCLAE O OO AT, S
401 DIRECTLY ON HEAT SINK. 4 T 7 BLACK SORFACE
RS ST S e
THERMAL EMISSIVITY OF 09, H" MEASURED AT A POINT IN SPACE
H VaAway FroM THE
174" BELOW THE HEAT SINK.
s N +
11
‘H
o . » N &
& * Y BER
§ " \ & ‘g‘ O
- q - W <
g : g 2
H e £ k%
e 2 e
<] FH 8 H
& - g H
g - 2
g 3
\ g-
E ]
3 m
i [ \
\ \
IRWIY
\ N
\J 1
i N
o 50 100 150 200 o 50 100 150 200
FREE-AR TEMPERATURE — *C INCOMING~
92CM-11348 92CM-11346
Fig.3— Operation guidance chart for all types and corresponding Fig.4— Operation guidance chart for all types and corresponding
reverse-polarity versions. reverse-polarity versions.
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File No. 38 1N1183A—1N1190A

SUPPLY FREQUENCY:60 CPS SINE WAVE CASE TEMPERATURE=IS0° C|
RESISTIVE OR INDUCTIVE LOAD.

RMS _SUPPLY VOLTAGE :MAXIMUM-RATED VALUE
AVERAGE FORWARD CURRENT *MAXIMUM-RATED VALUE

\

@
@
&
&
g
=z
<
g 600 \ g
34 g
0 H
E &
W 40 9
- =
I a
3% 1| £
< 2 .‘;’

z 2

2 i
2 4 6 8 2 4 6 8 I
I GE - CURRENT oua.xlﬁou 3 w0 ° 02 04 06 08 [ 12 14
SURGE-CURREN TTOYES  acs-naso INSTANTANEOUS FORWARD VOLTS

92CS-1340

Fig.5— Surge-current rating chart for all types and corresponding Fig.6— Typical forward characteristics for all types and corres-
e .

reverse-polarity versions. -polarity

3 CASE_TEMPERATURE = 200° C : HE

N

INSTANTANEOUS REVERSE  MILLIAMPERES

92CS-11336RI

Fig.7— Typical reverse characteristics for all types and corresponding
reverse-polarity versions.
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~File No. 20

p - -
NGV Rectifiers
Solid Stat 1N1199A 1N1200A 1N1204A
DgI;Si ona e 1N1202A 1N1205A
1N1203A 1IN1206A
Used in generator-type power supplies for Styd-Mounted P
mobile equipment; in dc-to-de converters, Q(hmoﬁ
battery chargers, and machine-tool controls;
in power supplies for aircraft, marine, and Types for Anode |
missile equipment, for dc motors, trans- P
mitters, rf generators, welding equipment, and |ndustrial and -
electroplating systems; in dc-blocking j
service, and ina wide variety of other appli- .
cations inmilitary and industrial equipment. Military Power Cathodo I
HALF-WAVE RECTIFIER SERVICE
Absolute-Maximum Ratings for Supply Frequency of Supplies For polarity serse-polarity
60 Hz, Single-Phase Operation, and with .
Resistive or Inductive Load
JEDEC DO-4
EIAYETATAYA
s/S/ &/ /&
NATATAVEIAYA HA167
F//F/E/EF/T /S
PEAK REVERSE )
VOLTS . . . . . 50| 100( 200| 300| 400| 500{ 600
TRANSIENT RE-
VERSE VOLTS,
NON-REPETI -
TIVE (5-msec
max. duration . . . .
and case tem- e available in reverse-polarity versions:
erature range .
58 0to 20006) . | 100 | 200| 350] 450| 600| 700| soo|  !NI199-RA, INI200-RA, 1N1202-RA, IN1203-RA,
RMS SUPPLY VOLTS . | 35| 70| 140| 212| 284| 355| 424 INI204=-RA, INI205-RA, IN1206-RA
DC BLOCKING ° i ili
voLTS . o . . 50| 100 200 300| a00| s00| €00 desugnef to me:tlstrlngfpt;ﬂllltary mechanical
AVERAGE FORWARD and environmental specifications
ifpfgggz ® diffused-junction process — exceptional uni=
temperatui:s? 12| 12| 12| 12| 12| 12| 12 formity and stability of characteristics

At other case

temperatures., .
PEAK RECURRENT

AMPERES . . .

|€¢—————— See Fig. 1 ——————>

so| so| so| so| so|l so| so
PEAK SURGE
AMPERES: &
One-half cycle,
sline wave . . .
For one or more
than one cycle .
CASE~TEMPERATURE
RANGE: Operating
and Storage . .
SIUDTOR(EUF:
Maximum (DO
NOT EXCEED). . . .

240 | 240| 240] 240] 240| 240] 240

l¢——————— See Fig.4 ————— >

[e————— -65 to +200° C —————>|

15 inlb

25 indb

Characteristics:

Max. Forward .
Voltage Drop
(Volts) .

Max. Reverse
Current ,(Ma.):
Dynamic®.
Static

Max. Thermal
Resistance,

0.55]10.55{ 0.55| 0.55| 0.55/ 0.55| 0.55

3] 2.5 2{ 1.75| 1.5{ 1.25 1
0.0040.004(0.004{0.004}0.004(0.004|0.004

Junction-to-

Case. Fe—————— 2°C/Watt ———————f

® hermetic seals ® welded construction

® low thermal resistance ® low leakage current

® low forward voltage drop @ JEDEC DO-4 outline

® high output current:
up to 30 amperes — 6 rectifiers in 3-phase,
full-wave bridge circuit

up to 24 amperes — 4 rectifiers in single-
phase full-wave bridge circuit

Superimposed on device operating within the
maximum voltage, current,and temperature ratings
and may be repeated after sufficient time has
elapsed for the device to return to the presurge
thermal-equilibrium conditions.

A Average value for one complete cycle at case tem-
perature of 150° C and at maximum rated voltage
and average forward current.

® DC value, at maximum peak reverse voltage,
and case temperature l("’C) = 25.
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File No. 20 1N1199A—1N1206A
TYPE OF OPERATION:  CASE TEMPERATURE: MEASURED WITH A FORCED-AIR COOLING: AIR VELOCITY=1000 FEET PER
MINUTE PARALLEL TO PLANE OF HEAT SINK.
s-gn:gc; gu!;l;EENT ggﬁ!;gg%g“:t;ﬂ SINGLE~PHASE OPERATION.
= SINGL! 'H, -
B-SINGLE PHASE e O e RECTIFIER J:PE IS STUD-MOUNTED DIRECTLY ON
0-SIX PHASE LOAD: RESISTIVE OR HEAT SINK : 1/16"~THICK COPPER WITH A MAT BLACK
INDUCTIVE SURFACE AND THERMAL EMISSIVITY OF 0.9.
2 INCOMING-AIR TEMPERATURE : MEASURED AT A POINT
IN SPACE 174" AWAY FROM THE CASE AND 1/4"
2 BELOW THE HEAT SINK.
S
£ s
o
2
wo
2
&g 12 HH
B H
2 FEREN
= e T
3 A
= t | TN
o i
[ 160 170 1 90 200 5? N
CASE TEMPERATURE—"C - 1 MY
92CS~11065R! @ ENAH A
@x % L NCT T I
2 2 Py
- . =z 8 T
Fig.1 - Rating Chart for all Types. < $JF',$§
£ AN
z S
w 1 I W
w 6 &
NATURAL COOLIN 2
SINGLEPHASE ORERATION. =
RECTIFIER TYPE IS STH DIRECTLY ES
ON HEAT SINK. E
HEAT SINK: 1/16"—THICK COPPER WITH A MAT H
BLACK SURFACE AND THERMAL EMISSIVITY g
OF 03, ER
3 A
ol Awii
1Y
A1
2
12 i
X HN o ) 00 150
! N INCOMING-AIR TEMPERATURE—°C
P 1 92CM-11067RI
3 WINT
)
Lo WS v . . .
Vi ) Fig.3 - Operation Guidance Chart for all
g B Z! Types and corresponding reverse-
[ H Nk us polarity versions.
< N T
g & A :
E MR SUPPLY FREQUENCY =60 CPS SINE WAVE
H o SE TEMPERATURE:120TC
2 ) RESISTIVE. OR INDUCTIVE, L
- o] RS SUPPLY VOLTAGE « MAXIMOM-RATED vawe
4 X RAGE ENT.
& ! 250
H
=
3
= Wy
R £3
3 4
P20 s,
gﬁ
o
o N
Er
2| =5
&
gz
<
1
T
HANHH 9
° 50 [ 150 200 o 100
FREE-AIR TEMPERATURE —°C T DURATI LES
92CM~11068RI 92CS~11066R

Fig.2 - Operation Guidance Chart for all

Types and corresponding
polarity version

reverse-
S.

Fig.4 - Peak-Surge-Current Rating Chart for
all Types and corresponding reverse-
polarity versions.
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FOR DC OPERATION USE MULTIPLYING FACTOR=0.8 : Ht HT

R £ 50
]
1 w
« ¢ &
o o
E e H
& 2 2
53
& 2
= ] &,
] .2 g 20 t
e Z Y
3 ™ I
2
iicssiceiictii i H Hit !
| 120 160 180 ) 02 04 06 08 1 12 14
CONDUCTION ANGLE—DEGREES INSTANTANEOUS FORWARD VOLTS
92C5-10910 92¢5-11063

Fig.5 - Current-Multiplying-Factor Chart for Fig.6 - Typical Forward Characteristics for

Polyphase and DC operation for all Types and all Types and corresponding reverse-
corresponding reverse-polarity versions. polarity versions.
CASE T -200° ¢ s

[

o

o
o

INSTANTANEOUS REVERSE MILLIAMPERES :j
&

=

-]

200 Q0
INSTANTANEOUS INVERSE VOLTS

92CS~-11064R2

Fig.7 - Typical Reverse Characteristics for
all Types and corresponding reverse-
polarity versions.
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File No. 58

IR0

Solid State
Division

iNi341iB

Rectifiers

iNi342B 1N1346B
1N1344B 1N1347B
1N1345B 1N1348B

These silicon rectifiers are intended for use in

generator-type power supplies for mobile equipment;

troplating systems;

in industrial equipment.

HALF-WAVE RECTIFIER SERVICE

Absolute-Maximum Ratmgs for Supply Frequency of 60 Hz,
Single-Phase O, Load

in
dc-to-dc converters, power supplies for dc motors, trans-
mitters, rf generators, welding equipment, and elec-
in dc-blocking service, magnetic
amplifiers, and in a wide variety of other applications

'. Cathode
Anode
Stud-Mounted ‘J
Types for
Industrial Cathode Ea A node

Power Supplies

Forward-polarity Reverse-polarity

/8/F
> > >
o o 5
£/8/3
~ S ~

50 (100 [ 200 [ 300

NON-REPETI-
TIVE (5-msec
max. duration
and case tem-
perature range
of 0to200°C. .

RMS SUPPLY VOLTS .
DC gwcxmc

100
35

200
70

350
140

450
212

600
284

700
355

800
424

50 | 100 | 200 | 300 | 400 | 500 | 600
AVERAGE FORWARD
AMPERES:
At 150° C case
temperature. . . 6 6 6 6 6 6 6
At other case

temperatures . .

PEAK RECURRENT
AMPERES. . . . .

35 |25 |25 |25 | 25 | 25 | 25

One- half cycle,
sine wave. . . .
CASE - TEMPERATURE
RANGE: Operating
and Storage. . .

160 | 160 | 160 | 160 | 160 | 160 | 160

<«—————-65t0+200° C

<¢———— See Fig.] —mm

)

o

JEDEC DO-4
H-1167

Available in reverse-polarity versions:
INI34IRB, INI342RB, INI3UURB, INI3U5RB, INI3U6RB,

INI347RB, INI348RB

Designed to meet stringent mechanical and
environmental specifications

Diffused-junction process — exceptional uni-
formity and stability of characteristics

Hermetic seals o Welded construction

Low thermal resistance o Low leakage current

Low forward voltage drop © JEDEC DO-4 outline

High output current:
up to 15 amperes — 6 rectifiers in 3-phase,
full-wave bridae circuit
up to |12 amperes — 4 rectifiers in single-
phase full-wave bridge circuit
RATING CHART

STUD TORQUE:
R ded

Maximum (DO e
NOT EXCEED) . .

15 inb >

Characteristics:

Max. Forward
Vol tnge Drop

(Volts) 0.65 [ 0.65 | 0.65 {0.65 | 0.65 | 0.65

0.65

Max. Reverse
Currenr.b(Ma )
Dynamle

0.45(0.45[0.45 (0.45]0.45 | 0.45 ] 0.45
Static

0.004 {0.004|0.004 |0.004|0.0040.004{0.004

Supenmposed on device operating within the maximum volt-

e, current, and temperature ratings and may be repeated
?ter sufficient time has elapsed for the device to return
to the presurge thermal-equilibrium conditions.

Avera“ge value for one complete cycle at case temperature of
150° Cand at maximum rated voltage and average forward current.

Cpc value, at. maxxmum peak reverse voltage, and case tem-
perature (°C) = 25.

25 in-lb >

TYPE_OF OPERATION: CASE TEMPERATURE:
A-DIRECT CURRENT

MEASURED WITH A

B- SINGLE ASE
g = SIX X P :SNEAS LOAD:
INDUCTIVE
TATEE :%:
7
1B
86
g8
5
23 i
a
8 i
£33 ™
ig, S
' e
o [ il e i HHHY
150 160 170 180 19 200 210 220
CASE TEMPERATURE o2cs-1065R2
Fig.1

11-73

233



File No. 89

NG

Solid State
Division

Rectifiers

1N1763A
1N1764A

RCA-1N1763A and IN1764A are hermetically
sealed silicon rectifiers of the diffused-junc-
tion type, designed for use in power supplies of
color and black-and-white television receivers,
radio receivers, phonographs, high-fidelity
amplifier systems, and other electronic equipment
for commercial and industrial applications.

RCA-IN1763A and 1N1764A supersede and are
unilaterally interchangeable with RCA-IN1763 and
IN1764, respectively. The new rectifiers in-
corporate all of the superior performance and
reliability features which have gained industry
acceptance for their RCA prototypes, and, in
addition, offer substantially higher dc-output-
current capabilities, lower reverse (leakage)
currents, lower forward voltage drop, and a wider
operating-temperature range.

Both devices have dc forward-current ratings
of 1 ampere — resistive or inductive load, and
0.75 ampere — capacitive load at free-air tem-
peratures up to 75°C (natural convection cooling).
They can provide dc output currents of up to 2
amperes to capacitive loads when attached to simple
heat sinks.

RCA-IN1763A has a peak-reverse-voltage, rating
of 400 volts, and is intended for applications in
which the rectifier operates directly from an ac
power line supplying up to 140 volts rms for
capacitive loads, or up to 280 volts rms for
resistive or inductive loads.

RCA-IN1764A has a peak-reverse-voltage rating
of 500 volts, and is.intended for applications in
which the rectifier operates from an ac line
through a step-up transformer supplying up to 175
volts rms for capacitive loads, orup to 350 volts
rms for resistive or inductive loads.

RCA-IN1763A and IN1764A have an operating-
temperature range of -65°C to +135°C. They utilize
the JEDEC DO-1 flanged-case, axial-lead package
which provides flexibility of installation in
both hand-wired and printed-circuit equipment
designs. These new rectifiers, like their RCA
prototypes, are conservatively rated and incor-
porate the following design features: (1) welded,
hermetically sealed case for protection against
moisture and contamination; (2) superior junction
characteristics made possible by a precisely con-
trolled diffusion process; (3) extensive and
rigorous quality-control procedures.

DIFFUSED-JUNCTION .....]
SILICON RECTIFIERS

Flanged-Case Axial-Lead Types Iﬁ
R

For Power-Supply Applications '
In Commercial and Industrial = -

Electronic Equipment

H-967
JEDEC DO-1
Features:

e high dc-output-current capability:

a) with natural convection cooling:
| ampere -resistive or

inductive load to 75°C
3/4 ampere - capacitive Tra
load
b) with simple heat sinks:
2 amperes - to 105°¢C
capacitive load Te
to 75°C

up to 2 amperes - }
capacitive load | Tra

e low dc reverse (leakage) currents:
5 na max. at 25°C; 100 pna max. at 75°C

e low forward voltage drop:
1.2 volts max. at a dc forward current
of | ampere

e wide operating-temperature range:
-65°C to +135°¢C

® hermetically sealed JEDEC DO-l package

e unilaterally interchangeable with Types
INI763 and INI764 ’

234
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File No. 89 1N1763A, IN1764A

RECTIFIER SERVICE

Absolute-Maximum Ratings, for a Supply Frequency of 60 cps:

Type Type
INI763A INI764A
PEAK REVERSE VOLTAGE. . . . . . ¢ ¢« v v ¢ & & 400 500 max. volts
RMS SUPPLY VOLTAGE:
For operation with resistive or
inductive loads . . . . . . . . . . . .. 280 350 max. volts
For operation with capacitive loads . . . . 140 175 max. volts
At Free-Air At Free-Air
Temperatures Temperatures
Up to Above Up to Above
75°¢ 75°C 75% 75%
FORWARD CURRENT:
For operation with resistive or
inductive loads:
AVERAGE (DC). v v v v v v v v v v o o v s 1 See Fig.l 1 See Fig.l max. amp
For operation with capacitive loads:
AVERAGE (DC). . « v v v v v v v v v v v 0.75 0.75 max. amp
PEAK RECURRENT. . . « . v ¢ ¢ v v ¢ o o & 5 5 max. amp
See Fig.l See Fig.l
SURGE, for "turn-on" transient of
2 milliseconds duration . . . . . . . . 35 35 max. amp
TEMPERATURE RANGE (FREE-AIR):
Operating . « v v v ¢ ¢ v ¢ v o o o o o o -65 to +135 -65 to +135 °c
SLOFagBe « « v v v 4 v v e e e e e e e e . -65 to +150 -65 to +150 °c
[SUPPLY FREGUENCY (CFE1"60 SUPPLY VOLTAGE: SINUSOIDAL; FREQUENCY (CPS)260
SURGE*"TURN-ON" TRANSIENT OF
2 MILLISECONDS DURATION a0
isssisss: D 3
g AN
o £~ @ 3 N
Z HHESUR (3] @
EY Hrrer 2 <35 __ s 2
13 LR S48 2 Lo
e HHH w < & 2 3
g [HEPEAKRECURRENT, Easgo £ T e,
cn =] E | 92,,52] s 15 ATUR,
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1N1763A, 1IN1764A

Characteristics, at a Free-4ir Temperature of 25°C:

Maximum Instantaneous Forward Voltage at an
Instantaneous Forward Current of 1 ampere. . . .
Maximum DC Reverse Current;
At a Peak Reverse Voltage of 400 volts . . . . .
At a Peak Reverse Voltage of 500 volts , . . . .

Characteristics, at a Free-Air Temperature of 75°C:

Maximum DC Reverse Current:
At a Peak Reverse Voltage of 400 volts . . . . .
At a Peak Reverse Voltage of 500 volts . . . . .

Typical Performance Characteristics, at a Free-4ir

Hal f-Wave Rectifier Service:

BMS Supply Voltage. . . « « v ¢ ¢« v & « o &
Filter-Input Capacitor (C). . . . . . . . .
Surge-Limiting Resistance”, ., . . . . . . .
DC Output Voltage at Input

to Filter (Approx.):

At half-load current of 375 ma. . . . . .

At full-load current of 750 ma. . . .
Voltage Regulation (Approx.):

Half-load current to full-load current. .

Hal f-Wave Voltage-Doubler Service:

BMS Supply Voltage. . « « « v & v ¢« ¢ & o« .
Filter-Input Capacitor (C). . . . . . . . .
Surge-Limiting Resistance”. . . . . . . .
DC Output Voltage at Input

to Filter (Approx.):

At half-load current of 375 ma. . . . . .

At full-load current of 750 ma. . . . .
Voltage Regulation (Approx.):

Half-load current to full-load current.

Full-Wave Voltage-Doubler Service:
RMS Supply Voltage. . « « « ¢ « ¢« v ¢ & o &
Filter -Input Capacitor (C). . . . . . . .
Surge-Limiting Resistance”. . . . . . . . .
DC Output Voltage at Input
to Filter (Approx.):

At half-load current of 375 ma. . . . . .

At full-load current of 750 ma. . . . . .
Voltage Regulation (Approx.):

Half-load current to full-load current. .

Temperature
Type

INI763A
117 117
100 200
5.6 5.6
140 145
125 130
15 15
117 117
100 200
5.6 5.6
255 265
225 240
30 25
117 117
100 200
5.6 5.6
275 280
250 260
25 20

Type
INI763A

1.2

of 25°%:

117
350
5.6

150
140

117
350
5.6

275
255

20
117

350
5.6

290
275

15

150
100
6.8

180

155

25

150
100
6.8

325
285

40
150

100
6.8

350
320

30

Type
INI76UA

1.2

5
0.1
Type
INI764A

150 150
200 350
6.8 6.8
185 190
160 170

25 20
150 150
200 350
6.8 6.8
340 350
305 325
35 25
150 150
200 350
6.8 6.8
355 365
330 345

25 20

File No. 89

volts
rE
ohms

volts
volts

volts

volts
rF
ohms

volts
volts

volts

volts

kF
ohms

volts
volts

volts

# The transformer series resistance or other resistance in the rectifier supply circuit may be deducted from the

value shown.

236



File No. 89 1N1763A, 1N1764A
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and Current Char-

acteristics for RCA-IN1763A and IN1764A.
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and IN1764A for Operation with Heat Sink at
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b) 2-1/2" x 2-1/2" Heat Sink.

¢) 2" x 2" Heat Sink.

Figs.6a,6b,and 6¢c — Forward-Current Capabilities of RCA-1N1763A and 1N1764A for Operation with Heat Sinks.
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File No. 89

1N1763A, IN1764A
LOADT € CA;AE%nEVEc, RES!ST‘IVE, OR INDUCTIVE
LOAD: CAPACITIVE, RESISTIVE, OR INDUCTIVE LN X"
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Figs.6d and6e - Forward-Current Capabilities of RCA-1N1763A and IN1764A for Operation withHeat Sinks.
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Fig.7 - Typical Operation Characteristics for RCA- Fig.8 - Typical Operation Characteristics for RCA-
IN1763A in Half-Wave Rectifier Service. IN1764A in. Half-Wave Rectifier Service.
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File No. 89 IN1763A, 1IN1764A

FREE-AIR TEMPERATURE (Tfa)s25° C, FREE-AIR TEMPERATURE (TFp)*25° C
SUPPLY FREQUENCY (CPS)s60 T SUPPLY FREQUENCY (CPS)260
TYPE YPE
INPUT 86 - + INITO3A o 6.8 OHMs INITodA & :
i 1 v a2
OHMS ¢ | oc INPUT gc\fvous Vet
- b 117 VOLTS: cEe
TYPE 3= OUTPUT z
17 VOLTS wresa ST WlTReE AG Ac T ouSur
o_ o [ VOLTAGE
T T
: 14 O_
: TYPE
: i INIT64A
TR T 3
PSS B A,
t Siisiiyad 150ES
b : @Q
<
N :m
& &
] ]
H s
H j 2
o [=]
=4 =4
Sl S
o 0 Q|
s© GO
5 s
<
o o
o
/ i
£ E:
i R
(‘)‘ Tt S > > re) ° o o o o o
B 2 & Q 2 e © ? e E 23 Q 2
DC OUTPUT VOLTS 52CM-9720R1 DC OUTPUT VOLTS s2cM-8717RI
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File No. 91

NG

Solid State
Division

Rectifiers

1N2858A 1N2859A 1N2862A
1N2860A 1N2863A

1N2861A 1N2864A

RCA-1N2858A, 1N2859A, IN2860A, 1N2861A,
1N2862A, IN2863A, and 1N2864A are hermetically
sealed silicon rectifiers of the diffused-junction
type, designed for use in a variety of applica-
tions in industrial and commercial electronic
equipment.

RCA-1N2858A through IN2864A supersede and are
unilaterally interchangeable with RCA-IN2858
through IN2864, respectively. The new rectifiers
incorporate all of the superior performance and
reliability features which have gained industry
acceptance for their RCA prototypes, and, in ad-
dition, offer substantially higher dc output-cur-
rent capabilities, lower reverse (leakage)
currents, and awider operating-temperature range.

All seven of these new rectifier types have
maximum dc-forward-current ratings of 1 ampere
for resistive or inductive loads and 0.75 ampere
for capacitive loads at free-air temperatures up
to 75°C (natural convection cooling). They are
also capable of providing dc output currents of
up to 2 amperes with capacitive loads when attach-
ed to simple heat sinks.

RCA-1N2858A through 1IN2864A differ only in
peak-reverse-voltage ratings (see Maximum Ratings
chart). They are rated for operation at free-air
temperatures from -65° to +135°C, and utilize
the JEDEC DO-1 flange-type, axial-lead rectifier
package which provides flexibility of installation
in both hand-wired and printed-circuit equipment
designs.

These new rectifiers, like their RCA proto-
types, are conservatively rated, and incorporate
the following design features and special tests
which contribute to their outstanding performance
and reliability: (1) junctions of extremely high
uniformity produced by a special, precisely con-
trolled diffusion process, (2) rugged internal
mount structure, (3) hermetically sealed cases,
(4) prolonged treatment at high temperatures to
stabilize characteristics, (5) pressure tests of
seals for protection against moisture and con-
tamination, (6) tests for forward and reverse
characteristics at 25°C, and (7) high-temperature
dynamic tests under full-load conditions.

DIFFUSED-JUNCTION

SILICON RECTIFIERS

Flanged-Case
Axial-Lead Types For y
General-Purpose Applications :Eli.
In Industrial And Commercial
Electronic Equipment

e
Features: JEDEJg%ﬂ

e high dc-output-current capability:
| ampere -resistive or ) to 75°C
inductive load with natural
3/4 ampere -capacitive ( convectién

load cooling
o
up to 2 amperes -capa- :?t;OZigple
citive load heat sinks

e low dynamic reverse current:
0.! ma max. at 50°C
0.3 ma max. at 75°C

e low dc forward voltage drop:
1.2 volts max. at 25°C with | ampere
dc forward current

e wide operating-temperature range:
-659 to +1359C

e hermetically sealed JEDEC DO-| package

e unilaterally interchangeable with Types
IN2858 through 1N286Y4

e specially processed and tested for high
reliability and stability of character-
istics
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File No. 91 “IN2858A—TN2864A
RECTIFIER SERVICE
Absolute-Maximum Ratings, for a Supply Frequency of 60 cps:
IN2858A | IN2859A |IN2860A | IN2861 A |IN2862A | IN2863A | IN286UA
PEAK REVERSE VOLTAGE. . . . . . . . . .. 50 100 200 300 400 500 600 max. volts
RMS SUPPLY VOLTAGE:
For resistive or inductive loads. . . 35 70 140 210 280 350 420 max. volts
For capacitive loads. . . . . PN 17 35 70 105 140 175 210 max. volts
DC REVERSE (BLOCKING) VOLTAGE . . . . . . 50 100 200 300 400 500 600 max. volts
FORWARD CUURRENT:
For resistive or inductive loads:
(At Tpp up to 75°C. . . . 1 1 1 1 1 1 1 max.  amp
AVERAGE (DC)\A¢ Tpy above 75°C. . . . .~ SeeFigl————
For capacitive loads:
At Tpp up to 75°C. . . . 0.75 0.75 0.75 0.75 0.75 0.75 0.75 max.  amp
AVERAGE (DC)\A¢ Tpy above 75°C. . . . .- See Fipl ———————————>
PEAK At Tpp up to 75°%C. . . . 5 I 5 I 5 5 l 5 I 5 | 5 max.  amp
RECURRENT At Tpp above 75°C. . . . ~——————— See Fig.] —mm———>

SURGE, for "turn-on' transient of
2 milliseconds duration:

At Tpp up to 75°C. . . .

At Tpp above 75°C. . . .

SURGE, repetitive, at Tpp = 25°C:

For one cycle of supply voltage

For more than one cycle of
supply voltage. .

TEMPERATURE RANGE (FREE-AIR)
Operating

Storage + . . . . .

Characteristics:

Maximum Forward Voltage Drop (DC)
at Ip = 1 Ampere, Tpp = 25°C. ... ..

Maximum Dynamic Reverse Current
(Averaged over 1 Complete Cycle

of Supply Voltage): at Maximum
Rated PRV:
- 509
Trp = 50°C .
Tpp = 75°C .

- See Fig.2 —m

I

————————— -65 to 135 ——m8 >

- 65 to +150 ——mMm8M———>—

max.

max.

IN2858A 1N2859A IN2860A IN2861A IN2862A IN2863A IN286UA

“ e 1.2 1.2 1.2 1.2 1.2 1.2
e e 0.1 0.1 0.1 0.1 0.1 0.1
e e 0.3 0.3 0.3 0.3 0.3 0.3

1.2

amp

amp

oc-
°c

volts

ma

ma
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TN2858A—1N2864A File No. 91
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File No. 91. TN2858A—1N2864A
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Figs.6a, 6b, 6c, 6d, and 6e - Forward-Current Capabilities of RCA-IN2858A through IN2864A
for Operation with Heat Sinks.
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Solid State
Division

Rectifiers

1N3255

1N3193 1N3195 1N3253 1N3256
1N3194 1N3196 1N3254 1N3563

File No. 41

RCA-1N3193, 1N3194, 1N3195, 1N3196, 1N3253, 1N3254,
1N3255, 1IN3256, and 1N3563 are hermetically sealed silicon
rectifiers of the diffused-junction type utilizing small cylin-
drical metal cases and axial leads. Types 1N3253, 1N3254,
1N3255, and 1N3256 are insulated versions of types IN3193,
1N3194, and 1N3196, respectively. Type 1N3563 is an
insulated rectifier which does not have an uninsulated

equivalent.

- -
Diffused-Junction
agm ngw
Anode / Silicon Rectifiers
/" For Industrial and Consumer-Product Applications
Cathode // Features:
// a Cylindrical design with axial leads for simple handling and installation
o Compact, hermetically sealed metal case (0.405" max. length;
0.240" max. dia.)
Lo o Insulated types TN3253, 1N3254, 1N3255, 1N3256, and TN3563
JEDEC DO-26 :::: transparent, high-dielectric-strength plastic sleeve over metal

amperes at 75 °C
o Peak-reverse-voltage ratings — 200 to 1000 volts

sumer-product applications

RECTIFIER SERVICE (For a supply-line frequency of Hz)

MAXIMUM RATINGS, Absolute-Maximum Values:

M free-air ¢ P! i g temp —100 °C
o Designed to meet stringent temperature-cycling and
humidity requi of critical industrial and con-

High maximum forward-current ratings — up to 750 milli-

For resistive or inductive load ror capacitor-input filter
1N3193 1N3194 1N3195 1N3196 1N3563 1N3193 1N3194 1N3195 1N3196 1N3563
1N3253 1N3254 1N3255 1N3256 1N3253 1N3254 1N3255 1N3256
PEAK REVERSE VOLTAGE ....... 200 400 600 800 1000 200 400 600 800 1000 volts
RMS SUPPLY VOLTAGE .......... 140 280 420 560 700 70 140 210 280 350 volts
FORWARD CURRENT:
For free-air temperatures up to
75°C. For free-air temperatures
above 75°C, see Rating Chart.
750 750 750 500 400 600 500 500 400 300 ma
- - - - - 6 6 6 5 4 amp
SURGE — For “turn-on” time
of 2 milliseconds . ........... - - - - - 35 35 35 35 35 amp
FREE-AIR-TEMPERATURE RANGE:
Operating . o.voveeeennnnnnnnen -65 to +100 oc
StOrage .. ....ieiiiiiiienanens -65 to +175 oC
LEAD TEMPERATURE:
For 10 seconds maximum ....... 255 oc
Characteristics, At a Free-Air Temperature of 25°C:
1N3193 1N3194 1N3195 1N3196 1N3563
1N3253 1N3254 1N3255 1N3256
Maximum Instantaneous Forward
Voltage Drop at dc forward current
Of 0.5ampPere .. .vvvvvneenrennennnnnns 1.2 1.2 1.2 1.2 1.2 volts
Maximum Reverse Current:
Dynamic, at Tgp = 750C* .. 0.2 0.2 0.2 0.2 0.2 ma
Static,at TEq =259C** ............... 0.005 0.005 0.005 0.005 0.005 ma

*At max. peak reverse voltage and max. dc forward current.

**At max. peak reverse voltage and zero forward current.
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File No. 41 TN3193-1N3196, 1N3253-1N3256, 1N3563

SUPPLY Y*60 CPS FREE-AIR TEMPERATURE = 25° C

AMPERES

(DC,PEAK,SURGE)

INSTANTANLOUS

PER CENT OF MAXIMUM
FORWARD—CURRENT RATING

o e 0. 1.5 2 25 3
—75 -50 -25 0 25 50 75 100 INSTANTANEOUS FORWARD VOLTS
FREE=-AIR TEMPERATURE — °C

92Cs-9730R2
92CS~-9727R2

Fig.1— Rating chart for types 1N3193 to 1N3196, 1N3253 to Fig.2— Typical forward characteristics for types 1N3193 to 1N31396,
1N3256, and 1N3563. 1MN3253 to 1N3256, and 1N3563.
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IN3193-1N3196, 1N3253-1N3256, 1N3563 File No. 41

FREE-AIR TEMPERATURE = 25° C . FREE -AIR TEMPERATURE = 25° C 3
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Fig.6~ Typical operation characteristics of types 1N3194 and Fig.7— Typical operation characteristics of types 1N3194 and
1N3254 in half-wave rectifier service, 1N3254 in half-wave voltage-doubler service.
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Fig.8— Typical operation characteristics of types 1N3196 and
1N3256 in half-wave rectifier service.
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File No. 726

DQ(E Z;T_l Rectifiers

Solid State 1N3879—-1N3883

Division
1N3879R—-1N3883R
6-A, 50-to-400-V,
 eanods Fast-Recovery Silicon Rectifiers
p General-Purpose Types for High-Current Applications
ne.
Anode g Features:
!"1 ]"= Tf o Available in reverse-polarity versions: o Low reverse-recovery current
1N3879R, 1N3880R, 1N3881R, B Low forward-voltage drop
4 1N3882R, 1N3883R ® Low-thermal-resistance hermetic
Cathode Anode a Fast reverse-recovery time (t) — package
Forward-polarity  Revarse-polarity 200 ns max. (Ig =1 A, Igpy = 2 A max., see test circuit Fig. 2)
(1N3879-1N3883) (1N3879R-1N3883R)| | For data on other RCA fast recovery rectifiers, refer to the following RCA
data bulletins: . :
6-A File No. 663 (D2406 Series)
JEDEC DO-4
Ha167 12-A File No. 664 (D2412 Series)
i 20-A File No. 665 (D2520 Series)

40-A File No. 580 (D2540 Series)

RCA types 1N3879 — 1N3883 and 1N3879R — 1N3883R are Al types feature fast reverse-recovery time of 200 ns max.

diffused-junction silicon rectifiers in a stud-type hermetic These devices are intended for use in high-speed inverters,

package. These devices differ only in their voltage ratings. choppers, high-frequency rectifiers, “free-wheeling” diode
circuits, and other high-frequency applications

1N3879 1N3880 1N3881 1N3882 1N3883
1N3879R 1N3880R 1N3881R 1N3882R 1N3883R
MAXIMUM RATINGS, Absolute-Maximum Values:

REVERSE VOLTAGE:

FREPRLILIVE PEK . . ... ...t VRRM 50 100 200 300 400 v
Non-repetitive peak . .. VRsm 75 200 300 400 500 \%
*¥DC(Blocking) ..t Vg 50 100 200 300 400 \%
FORWARD CURRENT (Conduction angle = 180°,
half sine wave):
RMS (Tg=100°C)% ... 1E(RMS) 9 A
* Average (T = 100°C)% Iy 6 A
*  Peak-surge (non-repetitive): o lesm
At junction temperature (T ) = 150 C:
For one cycle of applied voltage, 60 Hz 75 A
For ten cycles of applied voltage, 60 Hz 35 A
Peak (repetitive) ....................... P . leRM 25 A
*STORAGE-TEMPERATURE RANGE ...... . Ts(g —651t0 175 QC
*OPERATING (JUNCTION) TEMPERATURE T, ~———————— —65 to 150 C
STUD TORQUE: . T
*¥Recommended .. ... ...l 15 in-lb
Maximum (DO NOT EXCEED) .................ovuunn.. 25 in-lb

*In accordance with JEDEC registration data.
“Case temperature is measured at center of any flat surface on the hexagonal head of the mounting stud.
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1N3879, 1N3879R, 1N3883, 1N3883R

File No. 726

ELECTRICAL CHARACTERISTICS

50-81 TERMINATING RESISTOR AT INPUT
TERMINALS OF OSCILLOSCOP!

SELECTED TO GIVE MAXIMUM

IRM NO GREATER THAN 2 A

H
h)
2

(APPROXIMATELY 1.4 2)

LIMITS
CHARACTERISTIC SYMBOL | ALL TYPES UNITS
MIN. MAX.
* | Reverse Current:
Static
For VRRM = max. rated value, I =0, Tc=25°C ................ IRM - 15 kA
Tc=100°C ............... - 1 mA
Dynamic
For single phase full cycle average, o= 6 A, Tc= 100°C .......... IRav)| — 3 mA
* | Instantaneous Forward Voltage Drop:
Atig= 6 A, VRRM = rated value, Ty=100°C ............. e vEpPK)| — 1.5 \Y
Atip=6A, Ty=25°C .....c.ooiniennnn. F vE - 1.4 \
* | Reverse Recovery Time:
For circuit shown in Fig. 2, at
IEM=TA IRM=2Amax., TC=25C ......ovivniunninnns tr | — 200 ns
Thermal Resistance (Junction-to-Case) ........ e RgJC - 25 °c/w
*In with JEDEC data.
s a By
T 10% B30 (NT) 1)
g F ¢ asciioscorer
~ i; 4 (WITH RISE
[ H TIME< 0.0l 4 S)
w ti HHTH C.P. CLARE 508 .
3 .t HPG 1002 SLOW R2 (N CONST!
3 - ov T
E 30 v DC Liar |uF L THROUGH RECTIFIER
g Sppiv)T VOLTAGE Thaco v s06v Y::E:glzsow
§ * ## UNITS INTERCONNECTED WITH RG-58U CABLE WITH
]
&
Ed

.
A SRR
.

1 9,10W NON-INDUCTIVE OR TE

L
ST
of :

50 50 100 150
CASE TEMPERATURE (Tc)—°C
92¢s-22787

Fig.1 — Average forward current vs. case temperature.
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Fig. 2 — Test circuit (pulsed dc) for measurement of
reverse-recovery time.



File No. 727.

NG

Solid State
Division

Rectifiers

1N3889—1N3893
1IN3889R—1N3893R

12-A, 50-to-400-V, .
i Cathode Fast-Recovery Silicon Rectifiers
General-Purpose Types for High-Current Applications

 Fast reverse-recovery time (t ) —

Anoda
* 1—{ Features:
é a Available in reverse-polarity versions: B Low reverse-recovery current
1N3889R, 1N3890R, 1N3891R, a Low forward-voltage drop
Cathode Anode - 1N3892R, TN3893R a | ow-thermal-resistance hermetic

package

Forward-polarity Reverse-polarity

(1N3889-1N3893) (1N3889R-1N3893R) 200 ns max. {Ig =1 A, Igp = 2 A max., see test circuit Fig. 2)

For data on other RCA fast recovery rectifiers, refer to the following RCA
data bulletins: 6-A File No. 663 (D2406 Series)
12-A File No. 664 (D2412 Series)

20-A File No. 665 (D2520 Series)
40-A File No. 580 (D2540 Series)

JEDEC DO-4
H-1167

RCA types 1N3889 — 1N3893 and 1N3889R — 1N3893R are
diffused-junction silicon rectifiers in a stud-type hermetic
package. These devices differ only in their voltage ratings.

All types feature fast reverse-recovery time of 200 ns max.
These devices are intended for use in high-speed inverters
choppers, high-frequency rectifiers, ‘‘free-wheeling’” diode
circuits, and other high-frequency applications

1N3889 1N3890 1N3891 1N3892 1N3893
“ TN3889R 1N3890R 1N3891R 1N3892R 1N3893R
MAXIMUM RATINGS, Absolute-Maximum Values:

REVERSE VOLTAGE:

HREPEUITIVE PEBK .+ .+ et eet et Vaam 50 100 200 300 400 v
Non-repetitive peak Vasm 75 200 300 400 500 \Y
*DC (Blocking) ...t G Vg 50 100 200 300 400 v
FORWARD CURRENT (Conduction angle = 180,
half sine wave):
RMS (T = 100° C) ................................. 'E(RMS) 18 A
* Average (T = 100 o o 12 A
*  Peak-surge (non-repetitive): o lesm
At junction temperature (TJ) =150 C:
For one cycle of applied voltage, 60 Hz ................ 150 A
For ten cycles of applied voltage, 60 Hz 70 A
Peak (repetitive) ...................... leRM 50 oA
*STORAGE-TEMPERATURE RANGE . Tslg —— 65t 175 — oC
*OPERATING (JUNCTION) TEMPERATURE ............... Ty —65 to 150 ———8M8 C
STUD TORQUE: T
*RecommENded . ... 15 in-lb
Maximum (DO NOT EXCEED) ............... ..., 25 in-lb

*In accordance with JEDEC registration data.
“Case temperature is measured at center of any flat surface on the hexagonal head of the mounting stud.
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1N3889, TN3889R, 1N3893, 1N3893R File No. 727

ELECTRICAL CHARACTERISTICS

LIMITS
CHARACTERISTIC SYMBOL | ALL TYPES UNITS
MIN. MAX.
* | Reverse Current:
Static
For VRRM = max. rated value, Ig =0, Tc=25°C ... . IRM - 25 uA
Tc=100°C ....... e - 3 mA
Dynamic
For single phase full cycle average, I, = 12 A, T¢ = 100°C ......... . IrR(av)| - 5 mA
* | Instantaneous Forward Voltage Drop:
Atig=12 A, VRgw = rated value, Ty=100°C .................. veeeky| - 1.5 \
AtiE=12A, Ty=25°C ..ot e VE - 1.4 \Y
* | Reverse Recovery Time:
For circuit shown in Fig. 2, at
IEM=TA IRM=2Amax., Tc=25°C .......oovnvinnennn.. try | - 200 ns
Thermal Resistance (Junction-to-Case) ..............ccevviiinnnnnn RgJc - 1.5 °c/w
* 1 accordance with JEDEC registration data.
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i w86
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§ [Ty g &
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5 L H TRM NO GREATER THAN 2 A
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Fig. 1 — Average forward current vs. case temperature. Fig.2 — Test circuit (pulsed dc) for measurement of

reverse-recovery time.
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File No. 728

[RGB Rectifiers

Solid State 1N3899—1N3903
1N3899R—1N3903R

20-A, 50-t0-400-V,
D cathode Fast-Recovery Silicon Rectifiers

Anode General-Purpose Types for High-Current Applications

Features:
® Available in reverse-polarity versions: = Low reverse-recovery current
1N3899R, 1N3900R, 1N3901R, ® Low forward-voltage drop

TN3902R, 1N3903R = Low-thermal-resistance hermetic
u Fast reverse-recovery time (t ) — package

200 ns max. (Igpg = 1 A, gy = 2 A max., see test circuit Fig. 2)

(Fluégggg .'17\':3'63'3 ) (Rle':llgrsssgp;'lmtgvg 03R) «E:trad;:?l ;r_:n:ther RCA fas't recovery rectifiers, ref.er to the following RCA
JEDEC DO5 ’ 6-A File No. 663 (D2406 Series)
H1113R1 12-A File No. 664 (D2412 Series)
20-A File No. 665 (D2520 Series)
40-A File No. 580 (D2540 Series) -

Cathode

RCA types 1N3899—1N3903 and 1N3899R—1N3903R are All types feature fast reverse-recovery time of 200 ns max.

diffused-junction silicon rectifiers in a stud-type hermetic ~ These devices are intended for use in high-speed inverters,

package. These devices differ only in their voltage ratings. choppers, high-frequency rectifiers, ‘‘free-wheeling” diode
circuits, and other high-frequency applications

1N3899 1N3900 1N3901 1N3902 1N3303
1N3899R 1N3900R 1N3901R 1N3302R 1N3903R
MAXIMUM RATINGS, Absolute-Maximum Values:

REVERSE VOLTAGE:

*Repetitive peak .,..... VRrM 50 100 200 300 400 v
Non-repetitive peak VRSM 75 200 300 400 500 v
*DC (Blocking) Vg 50 100 200 300 400 v
FORWARD CURRENT (Conduction angle = 1800,
half sine wave):
RMS (Te=100°C)* . ... ... .. 1E(RMS) 30 A
* Average (Tc=100°C)% ... ... ...l I 20 A
* Peak-surge (non-repetitive): o lesm
At junction temperature (T ;) = 150 C:
For one cycle of applied voltage, 60 Hz .. .............. 225 A
For ten cycles of applied voltage, 60 Hz e 120 A
Peak (repetitive) ................. e legm 100 oA
*STORAGE-TEMPERATURE RANGE ....... R Tstg - —65t0.175 L
*OPERATING (JUNCTION) TEMPERATURE ............... Ty ~—————— —65 10 150 Cc
STUD TORQUE: Tg
*¥Recommended ... ...l 30 in-lb
Maximum (DONOT EXCEED) . ... ...t 50 in-lb

*In accordance with JEDEC registration data.
“Case temperature is measured at center of any flat surface on the hexagonal head of the mounting stud.
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TN3899, TN3899R, 1N3903, 1TN3903R File No. 728

ELECTRICAL CHARACTERISTICS

LIMITS
CHARACTERISTIC SYMBOL ALL TYPES UNITS
MIN. MAX.
* | Reverse Current:
Static
For VRRm = max. rated value, Ig = 0, Tg = 25°C ... e IrM - 50 nA
Tc=100°C ............ .. - 6 mA
Dynamic
. o
For single phase full cycle average, | =20 A, Tc=100C .......... ‘R(AV) - 10 mA
* | Instantaneous Forward Voltage Drop:
Atig =20 A, VRRMm = rated value, TJ= 100°C ..o e VE(PK) - 1.5 \
Atig=20A,Ty=25°C ........... P 73 - 1.4 \Y
* | Reverse Recovery Time:
For circuit shown in Fig. 2, at
IEM=1A IRM=2Amax, Tc=25C ........ooviiunnnnn. . te | — 200 ns
. . o
Thermal Resistance (Junction-to-Case) .......... F RgJc - 1.5 Cc/wW
*n accordance with JEDEC registration data.
ﬁ l 304
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@ e HPG 1002 sLow Rz (NU CONSTANT.
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z H ) 30 v DC voLTAGE _L, uF oF \; rn;zoucn RECTIFIER
T R T
« HHHH HiTHH SUPPLY) 300V 306V T Uamenox 30 v1
= 2 H + =
% #% UNITS INTERCONNECTED WITH RG-58U CABLE WITH
w HH 50-2 TERMINATING RESISTOR AT INPUT
w H1 } TERMINALS OF OSCILLOSCOPE
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= H H IRM NO GREATER THAN 2 A
] H iy (APPROXIMATELY 1.4 2)
= HHHH i b trr R2 | 0,10 W NON-INDUCTIVE OR TEN
1 1 0 10 0,1 W,1% CARBON COMPOSITION RESISTORS
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A : 92CM-22179R1
-100  -50 o 50 100 150 Irm
CASE TEMPERATURE (T¢)—°C TR SCILLOSCOPE. DISPLAY OF REVERSE- "
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Fig. 1 — Average forward current vs. case temperature. Fig. 2 Test circuit (pulsed dc) for measurement of

reverse-recovery time.
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File No. 729

m@ m Rectifiers

Solid State 1N3909—-1N3913
Division
1N3909R—-1N3913R

30-A, 50-t0-4G0-Y, g
Cathode Fast-Recovery Silicon Rectifiers
General-Purpose Types for High-Current Applications

. Features:
=D

i o Available in reverse-polarity versions: o Low reverse-recovery current

TN3909R, 1N3910R, 1N3911R, o Low forward-voltage drop
Cathode 1N3912R, TN3913R o Low-thermal-resistance hermetic
Anode o Fast reverse-recovery time (t ) — package
Forward-polarity ~ Reverse-polarity 200 ns max. {Igpg =1 A, Igy = 2 A max., see test circuit Fig. 2)

5 1N - e N
(1N3909-1N3913) (IN3S0IR-INIDT3R) For data on other RCA fast recovery rectifiers, refer to the following RCA

JEDEC DO'5 data bulletins: 6-A File No. 663 {D2406 Series)
H-1113R1 12-A File No. 664 (D2412 Series)

20-A File No. 665 (D2520 Series)
40-A File No. 580 (D2540 Series)

RCA types TN3909 — 1N3913 and TN3909R — 1N3913R are  All types feature fast reverse-recovery time of 200 ns max.

diffused-junction silicon rectifiers in a stud-type hermetic ~ These devices are intended for use in high-speed inverters,

package. These devices differ only in their voltage ratings. choppers, high-frequency rectifiers, “’free-wheeling” diode
circuits, and other high-frequency applications

1N3909 1N3910 1N3911 1N3912 1N3913
1N3909R 1N3910R TN3911R 1N3912R 1N3913R
MAXIMUM RATINGS, Absolute-Maximum Values:

REVERSE VOLTAGE:

*REPELItVE PEAK . . ... VRRM 50 100 200 300 400 v
Non-repetitive peak . .. VRsm 75 200 300 400 500 \Y
*DC (Blocking) ........ .. e VR 50 100 200 300 400 \
FORWARD CURRENT (Conduction angle = 800,
half sine wave):
RMS (T¢ = 100°0% 'E(RMS) 45 A
* Average (T = 100°C)* lo 30 A
* Peak-surge (non-repetitive): |
At junction temperature (T ;) = 150°C: Fsm
For one cycle of applied voltage, 60 Hz .. .............. 300 A
For ten cycles of applied voltage, 60 Hz . .............. 160 A
Peak (repetitive) ........ e .. lERM 125 oA
*STORAGE-TEMPERATURE RANGE .. ng —— —65t0 175 —88 OC
*OPERATING (JUNCTION) TEMPERATURE ............... Ty ———— -65t0 150 ——@8 C
STUD TORQUE: g
*Recommended ... ... 30 in-tb
Maximum (DO NOT EXCEED) ... .................... 50 in-lb

*In accordance with JEDEC registration data.
“Case temperature is measured at center of any flat surface on the hexagonal head of the mounting stud.
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1N3909, 1N3909R, 1N3913, 1N3913R File No. 729

ELECTRICAL CHARACTERISTICS

LIMITS
CHARACTERISTIC SYMBOL | ALL TYPES UNITS
MIN. MAX.
* | Reverse Current:
Static
For VRRM = max. rated value, Ig =0, Tg = 25°C L Irm - 80 HA
Tc=100°C ............... - 10 mA
Dynamic
. o
For single phase full cycle average, I,=30A, Tc=100C ......... . 'R(AV) - 15 mA
* | Instantaneous Forward Voltage Drop:
Atig= 30 A,VRRM=rated value, Ty = 100°C VE(PK) - 1.5 \"
Atig=30A,T)=25°C VE - 14 \Y
* | Reverse Recovery Time:
For circuit shown in Fig. 2, at
IEM=1TA IRM=2Amax., TC=25°C .....ovvinininnnnnnns ter - 200 ns
Thermal Resistance (Junction-to-Case) .................. e RgJc - 1 °c/W
*n accordance with JEDEC registration data.
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Fig. 1 — Average forward current vs. case temperature. . P
o o P Fig. 2 — Test circuit (pulsed dc) for measurement of

reverse-recovery time.
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File No. 245

REI Rectifiers

Solid State 1N5211 1N5213 1N5216
Division 1N5212 1N5214 1N5217
1N5215 1N5218

RCA-IN5211, 1N5212, 1N5213, 1N5214, 1IN5215,
IN5216, 1N5217, and 1N5218* are hermetically sealed SIlﬂcoN
silicon rectifiers of the diffused-junction type utilizing

small cylindrical metal cases and axial leads. Types RECTIFIERS
1IN5215, 1N5216, 1N5217, and 1N5218 are insulated

versions of types IN5211, IN5212, 1N5213, and 1N5214,

respectively. These rectifiers feature de forward cur- mFFUSEn_mNchN TYPES

rent ratings of up to 1 A, a surge-current rating of 504,
low forward voltage drop, low leakage currents, and an

operating-temperature range of -65°C to +175°C. Fm‘ Ind"stnal a"d Cathode—]

* Formerly Dev. Nos. TA2845C, TA2845B, TA2845A, TA2845, conSlImB[-Pfﬂdll(}t

Anode |

TAT048C, TA7048B, TAT048A, and TAT048, Tespectively. o T3o1
Applications JEDEC D026

Ocylindrical design with axial leads for simple handling ohigh maximum forward-current ratings — up to 1 ampere

and installation DC ot 75°C
o compact, hermetically sealed metal case

(0.405 " max. length; 0.240 " max. dia.) opeak-reverse-voltage ratings from 200 to 800 volts

otypes IN5215 through IN5218 have transparent, high-

dielectric-strength plastic sleeve over metal case Ooperation at ambient temperatures to +175°C

RECTIFIER SERVICE (For a supply-line frequency of 60 Hz)

Maximum Ratings, Absolute-Maximum Values:

For resistive or inductive load For capacitor-input filter
IN5211 IN5212 1IN5213 IN5214 IN5211 1N5212 1IN5213 1IN5214
IN5215 1IN5216 1N5217 1N5218 1N5215 1N5216 1N5217 1N5218

PEAK REVERSE VOLTAGE..... 200 400 600 800 200 400 600 800 max. V
RMS SUPPLY VOLTAGE . . ..... 140 280 420 560 70 140 210 280 max. v
FORWARD CURRENT:

For ambient temperatures up to

75°C. For ambient temperatures

above 75°C, see Rating Chart.

DCuv i iittiiineninnneenn 1 1 1 0.75 0.75 0.75 0.75 0.6 max. A

PEAK RECURRENT ..... e - - - - 6 6 6 5 max. A

SURGE - For “turn-on™ time

of 2 milliseconds « ... .v.... - - - - 50 50 50 50 max. A

AMBIENT-TEMPERATURE RANGE: o

Operating « o v e oo v vnnsuenns —_— -65 to +175 oC

Storage. . . DRI e ——— -65 to +175 C
LEAD TEMPERATURE: o

For 10 seconds maximum . ..... 255 max. C
Characteristics: IN5211 IN5212 IN5213 IN5214

IN5215 1N5216 IN5217 1N5218

Maximum Instantaneous Forward

Voltage Drop at dc forwurg current

of 1 ampere and Tp < 756°C.... 1.2 1.2 1.2 1.2 max. v
Maximum Reverse Current:

Dynamic, at TA = 750C**. . .. .. 0.2 0.2 0.2 0.2 max. mA

Static, at Tp = 250C*** .. .... 0.005 0.005 0.005 0.005 max. mA
**At max. peak reverse voltage and max. dc forward current. **kAt max. peak reverse voltage and zero forward current.
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Fig.2 - Typical Forward Characteristics for Types
Fig.1 - Rating Chart for Types IN5211 through IN5218. IN5211 through IN5218.

A DO NOT EXCEED MAXIMUM PEAK—REVERSE-VOLTAGE RATING.

SOLID=LINE CURVES: DYNAMIC CHARACTERISTICS
MEASURED AT AMBIENT TEMPERATURE =75° C AND AT
MAXIMUM DC FORWARD-CURRENT RATING

DASHED~LINE CURVES: STATIC CHARACTERISTICS
MEASURED AT AMBIENT TEMPERATURE = 25° C

100|

L an
\“‘-’5@6 522
VeS| wely | o
\ \7 _LINS!
T wedl CieSw

sss==anillN

\ 1\

REVERSE MICROAMPERES

ol
0 100 200 300 400 500 600 700 800 900 (000
REVERSE voLTSA

92CM-14458

Fig.3 - Typical Reverse Characteristics for Types
IN5211 through IN5218.
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File No. 478

m@ m Rectifiers

Solid State
Division

1N5391--IN5399

JEDEC DO-15 1:5"A, 50 - 1000'V
. Silicon Rectifiers
Cathode
Plastic-Packaged, General-Purpose
* Types for Low-Power Applications
Anode
Features:
@ High surge-current capability
9 Low junction-to-lead thermal impedances
1N5391—-1N5399 1695 o .
o —65 to +170° operating temperature range

RCA-1N5391--1N5399, inclusive, are diffused-junction type Their small size and plastic package of high insulation resis-
silicon rectifiers in an axial-lead plastic package. These de- tance make these rectifiers especially suitable for those appli-
vices differ only in their voltage ratings. cations in which high packaging densities are employed.

MAXIMUM RATINGS, Absolute-Maximum Values:

| 5| o ~ o
REVERSE VOLTAGE: = - z|l2|2 -4 -4 Z
REPETITIVE PEAK® VRRM 60 | 100 ( 200 | 300 (400 | 500 { 600 {800 [1000| V
NON-REPETITIVE PEAKY VRSM 100 | 200 | 300 | 400 | 525 | 650 | 800 | 1000|1200 V
*  WORKING PEAKA VRWM 50 [ 100 ( 200 | 300 | 400 | 500 | 600 |800 |1000| V
*  DC BLOCKING (At Tp = 150°C) VR 50 [100 | 200 | 300 | 400 | 500 | 600 {800 |1000| V
RMS VR(RMS) 35 (70 | 140 | 210 (280 | 350 | 420 {560 {700 | V
FORWARD CURRENT: All Types
* AVERAGE RECTIFIED 15 A
Single-phase, half-wave operation with 60-Hz sinusoidal voltage
and resistive load, and 1/2-inch leads; for other lead lengths,
see Fig. 1. TA =70°C
¥ PEAKSURGE ......... L IEsm
For one-half cycle of applied voltage,. 50Hz (10 ms) 45 A
*60Hz (8.3 ms) 50 A
. 400Hz (1.25ms), T, =70°C 100 A
Forother durations ...............iiiiiiiiiiiiiiiee i See Fig. 4.
TEMPERATURE RANGE: ‘
F] 02 —65to +175 °c
[0 0T = T T T —65 to +170 °c
*LEAD TEMPERATURE (During Soldering):
Measured 1/8 inch fromcase for 10SMAaX. .. ...uuteteiiiuinneneeiiunrerernnnnns 240 °c

B For single-phase, half-wave sinusoidal pulse of 100-us duration with a repetition rate of 60 pulses per second.
¥ For one single-phase, half-wave, 60-Hz sinusoidal pulse with this peak value.
A Maximum input-voltage rating that can be continuously applied (with the maximum current rating) over the normal operating
. temperature rangel. For single-phase, half-wave operation with a 60-Hz sinusoidal supply and a resistive load.
In accordance with JEDEC registration format JS-1 RDF-3.
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1N5391—1N5399

ELECTRICAL CHARACTERISTICS

File No. 478

CHARACTERISTIC

LIMITS

SYMBOL

All Types

Min.

Typ.

Max.

UNITS

Reverse Current:

*Static
For VR = rated value & Ty = 25°C
For VR= rated value & Tj = 150°C

0.001
0.100

0.01*

0.3%*

mA

*Dynamic
Full-cycle average, for VRwm = rated
value, I = 1.5A, Tp =70°C

IR(AV)

0.080

0.3

mA

*|nstantaneous Forward-Voltage Drop:
At if = 1.6A, Ta =700°C, see Fig. 3.

VF

1.1

1.4

Reverse-Recovery Time: )
At lgM =30A, pulse duration = 3.1 us, Ta =25°C
(See Fig.7; for other conditions, see Fig. 8.)

tr

15

*Thermal Impedance:
Steady-State
Junction-to-anode-lead
Junction-to-cathode-lead
Anode-Lead

Cathode-Lead}Free convection cooling

100
100
148
148

oc/w

ocC/MW/in

Transient

Heat-sink mounting with O-to-1%" leads, and
with a pulse duration of 0.6s.

For other pulse durations, see Fig. 6.

64.Hs(t)

10

ocw

%* In accordance with JEDEC registration data format JS-1 RDF-3

[H- LOAD:RESISTIVE TTIT
[T- CIRCUIT: SINGLE-PHASE

T T
H —’1 1] 2
4 VRWM = MAX. RATING
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TN T ’

A T
N

o

INNE RN

3
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o
n

AVERAGE FORWARD CURRENT (I,)—A
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/
=
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o 25 5
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AMBIENT TEMPERATURE (Ta)—*

o

92CS-17312
Fig. 1 - Average-forward-current derating curves for types
1N5391-1N5399 for several lead lengths.
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Fig. 4 - Peak-surge (non-repetitive) forward current vs. surge-
current duration for types 1N5391—1N5399.
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File No.495

NG

Solid State
Division

Rectifiers

D1201 Series

1-A, 50-t0-1000-V

/ Silicon Rectifiers

CATHODE

Pa

/" AnopE

Features:

Y

Plastic-Packaged, General-Purpose
Types for Low-Power Applications

® Electrically identical to JEDEC types TN4001-1N4007
= High surge-current capability

q.

® Lowj ion-t
H-1695

RCA D1201 seriest devices are diffused-junction type silicon

rectifiers in an axial-lead plastic package. These devices differ

only in their voltage ratings.

Their small size and plastic package of high insulation resis-
MAXIMUM RATINGS, Absolute-Maximum Values:

tead thermal i

= —65 to +175°C operating temperature range

tance make these rectifiers especially suited for those appli-
cations in which high packing densities are desirable.

1 Types D1201A,B,C, D, M, anq N were formerly RCA Dev. Nos.
TA7996 and TA7802-TA7806, respectively.

| D1207F 1 D1201A 1D1201B 'p1201D , D1201mM , D1201IN D1201P
REVERSE VOLTAGE: I (44001)* '(44002)' (44003)* }(44004)* I (44005)" (44006)* ) (44007)* I
REPETITIVE PEAKS VRRM 50 100 200 400 600 800 1000 | V
NON-REPETITIVE
PEAK® VRSM 100 150 300 525 800 1000 1200 \Y
WORKING PEAKA VRwm 50 100 200 400 600 800 1000 \
DC BLOCKING VR 50 100 200 400 600 800 1000 \
RMS VR(RMS) 35 70 140 280 420 560 700 \Z
FORWARD CURRENT: All Types
AVERAGE-RECTIFIED: Io A
Single-phase, half-wave operation with 60-Hz sinusoidal
voltage and resistive load; with 1" leads. Ta = 75°C 1
Forotherfead lengths . ... ... ... ... . i i See Fig. 1
PEAK-SURGE (NON-REPETITIVE): IFSMm
For one-half cycle of applied voltage, 50 Hz (10 ms) .. 28 A
60 Hz (8.3 ms) 30 A
400HZ (1.25ms) ..o 60 A
FOF Other dUrations . . ...ttt ettt et et e e et e it See Fig. 3
TEMPERATURE RANGE:
With 1-inch leads & infinite-heat-sink mounting (both leads):
Storage & OPerating . ... ... ... ... . ..ttt s —-65t0 175 ©°C
LEAD TEMPERATURE (During Soldering) : TL
350 oc

Measured 3/8 in. (9.52 mm) from case for 10smax.™. . ...

e ——————————
* Number in parentheses is a former RCA type number.

& For single-phase, half-wave sinusoidal pulse of 100—us duration and
a repetition rate of 60 pulses per second.

o For one single-phase, half-wave, 60-Hz sinusoidal pulse with this
peak value,

A Maximum input voltage that can be continuously applied (with the
maximum current rating) "over -the normal operating-temperature
range. For single-phase, half-wave operation with a 60-Hz 'sinusoidal
supply and a resistive load.

® Measured on anode or cathode lead.
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File No.495

D1

ELECTRICAL CHARACTERISTICS

201 Series

LIMITS
CHARACTERISTIC SYMBOL All Types UNITS
Min. | Typ. | Max.
Reverse Current:
Static
For VR =ratedvalue & Ty=259C .......covveiininnnnnnnnnnnnnns | - - 0.01 mA
For VR=ratedvalue & TJ=100°C ..............cccuuuinunnnnnn. R — — 0.05
Dynamic
Full-cycle average, for VRwM = rated value, lg= 1A, TA=75°C ....... IR(AV) - - 0.03 mA
Forward-Volitage Drop:
AtiE=1A,Ty=25%C,seeFig. 2......oovuiiurrennnnnnnnnannnnns VE - 095 | 1.1 \
Reverse-Recovery Time:
At lpgy =30A, pulse duration =3.1 us, TA = 250C, see Fig. 6 ......... trr - 1.5 - us
Forother conditions .. .......iiiiiniiennniinnienrinnenennnns See Fig. 7
[Thermal Imped: J ion-to-Heat Sink):
Steady-State 0
Heat-sink mounting with 1-inch leads. For other mounting methods J-HS(t) _ 50 55 oc/w
and other lead lengths,see Fig. 4 ............ .. ... .. .. iou...
Transient
Heat-sink mounting with 0 to 1" leads, and with a pulse duration of 6 J-Hs(t) _ 75 _ oc/w
0.3s. For other pulse durations,see Fig. 5 ................coiiueann .
< SER:{wi:giﬁngs:E;wznmue VOLTAGE -.i ! I- ! >
l (Vaww) * MAX_RATING % RECT ?
3 oo % % :
e INFIRITE 2 g
a
g g
3 w ¢ BIENT TEMPERATURE
2 2 “’A’ =25°C (MAXIMUM)-|
o0 a 3 25°C (TYPICAL) /
= 3 150°C (TYPICAL) 4
g 2 /|
0 < 2|
] H
< o 4
@ w —
W o x |
3 T < -
1 w
11 a
_0 |EEE] 0
20 40 60 80 100 120 140 160 180 o e, o 00
AMBIENT TEMPERATURE (T)— °C PEAK FORWARD CURRENT (Iq)— A
92CS-17334RI 92C5-17335
Fig. 1—Average-forward-current derating -curves for several lezd
lengths. Fig. 2—Peak forward-voitage drop vs. peak forward current.
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File No. 784

RBA Rectifiers
gpljd_ State
vision .
D1300 Series
0.25-A, 100-to-400-V
| Silicon Rectifiers
. ! General-Purpose Types for Low-Power Applications
| Features:
" Hermetically sealed metal case, leads insulated from case —
0|, ANODE modified TO-1
| | {Lead No.2) . . 0,
catooe | | a Operation at ambient temperatures to 1259C
(Lead No.1) | '\ o Single-ended for ease of handling and installation
Voltage 100 Vv 200V 400 v
“Modified TO-1" Package
H-1026 “*Modified TO-1"" D1300A D13008B D1300D

RCA D1300-series devices are diffused-junction silicon rec-
tifiers in a hermetically sealed (“modified TO-1") 2-lead
case. These devices differ from each other in their volt-
age ratings.

MAXIMUM RATINGS, Absolute-Maximum Values:

The D1300-series types are intended for use in amplifiers as
compensating diodes (temperature and voltage), low-current
bridge circuits, and other low-power service in industrial,
consumer-product, and military applications.

D1300A D1300B D1300D
REVERSE VOLTAGE:
RepetitivePeak® . . . . . . . . . . . . . . . . . VRRM 100 200 400 v
Non-RepetitivePeak® . . . . . . . . . . . . . . . VRsm 150 300 525 \
WorkingPeak® . . . . . . . . . . . . . . . . . VRwMm 100 200 400 v
DCBlocking . . .« .+ .+ .« .« . . . e . . VR 100 200 400 \
RMS . . . . . . . . 000 e e e . VR(RMS) 70 140 280 v
FORWARD CURRENT:
Average Rectified (T 5 = 65°C): Io
Single-phase, half-wave operation with 60-Hz sinusoidal
voltage and resistiveload . . . . . . . . . . . . . . . . 0.25 D e A
For other temperatures. . . . . . . .« « + .« . . . .« . . SeeFig.1 . . . .
Peak Surge (Non-Repetitive) (Tp = 125°C): IESM
For one-half cycle of applied voltage, 50 Hz(10ms) . . . . . . 28 e e . A
60Hz(83ms). . . . . . 30 e A
400 Hz (1.25ms) . . . . N 60 N A
Forother durations. . . . . . . . . . . . . . . PN See Fig. 2 SN
TEMPERATURE RANGE:
Storage . . . . . . 4 . e e e e e e e e e Ty . . . -—65t0175 . . oc
Operating . . . . . +« « « « « « & « « + « « .« « Toper —65t0125 . °c
LEAD TEMPERATURE (During Soldering):
Measured 3/8 in. (9.52 mm) from case for 10 s max. .. ... T .. 255 .. oc
& For single-phase, half-wave sinusoidal pulse of 100-us and A M input voltage that can be continuously applied (with the

a repetition rate of 60 pulses per second.
¢ For one single-phase, half wave, 60-Hz sinusoidal pulse with this
peak value.

maximum current rating) over the normal operating temperature
range. For single-phase half-wave operation with a 60-Hz sinusoidal
supply and a resistive load.

5-74
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D1300 Series File No. 784

ELECTRICAL CHARACTERISTICS

LIMITS
CHARACTERISTIC SYMBOL All Types UNITS
Min. | Typ. Max.
Reverse Current:
Static
For VR =ratedvalue& Ty=25°C . . . . . . . . . . . | - - 0.01 A
m,
For VR =ratedvalue& Ty=125°C . . . . . . . . . . . R - - 0.1
Dynamic
Full-cycle average, for VRWM = rated value, 1o = 0.25 A, TA = 65°C IR(AV) - - 0.06 mA
Instantaneous Forward-Voltage Drop:
AtiF=0.25A,TA=250C (SeeFig4) . . . . . . . . . . VF - 0.88 1 \
Reverse-Recovery Time:
AtIESM =20 mA, IRM =2 mA, TA 250C . . ... L L. trr - 30 - us
For other conditions . . . . e e e e e See Fig. 3
Thermal Impedance (Junction- to-Alr)
Steady-State . . . . . . . . . . . . . ... .. 05 - - 250 oc/w
LOAD: RESISTIVE 100] AMBIENT TEMPERATURE (Tp)=125°C I I
< CIRCUIT : SINGLE - PHASE CURRENT WAVEFORM -
§  300| PEAK-REVERSE WORKING VOLTAGE 1
[ (VRWM) * MAX. RATING _ m m Fsm |
o Eb 0 2
H =1
= 250 E3 p
z It — 1 CYCLE
f
3 =
o
e é'ﬁ \
§ 10 3
3 So I~
o nax
v N g
w 100 N <g
@ w10
& N o
3 50 S
) N 3| I
40" 50 60 70 80 90 100 110 (20 130 0 2 4 Se0
AMBIENT TEMPERATURE (Ta)— °C SURGE-CURRENT DURATION—HALF CYCLES
92CS-23968 92Cs-23969
Fig.1 — Averag ward- derating curve. Fig.2 — Peak-surge (non-repetitive) forward current vs. surge-current
duration.
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Fig.3 — Typical reverse-recovery time vs. ratio of reverse-to-forward
current. Fig.4 — Peak forward voltage drop vs. peak forward current.
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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.
HIGH-VOLTAGE

¢ TRANSFORMER
" FOMER,
LA} T
I 1
I |
COMMUTATING [N |
swIe :1 cn TRACE !
ES SWITCH
: H 021015 ===l Ly |
537023 $37035F i L
' 'Y A
HORIZONTAL]! — i
OSCILLATOR i e
02103sF =%y
L=

CLAMP CIRCUIT
(OPTIONAL)

B+ horizontal output circuit.

92CS-17419R3

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.

v

T
o L‘oo
[
VasoM ™ ™~ VRrrom i %
9255-3896R2

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.
(dvzanp  [(9v/403
—Ve
(aw&/
+ v ]
COMMUTATING swn’cu—
! ":""" | | ANODE VOLTAGE " . . P "
| | | | (SEE NOTE) NOTE: “Commutating Switch-Anode Voltage" oscilloscope display has
Irm—T7 : | | i been modified graphically to enhance the measurement points
| : i | of dv/dt.
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.
h : | [ h ' (dv/dt)y = 400 V/ps( d tangent to from 0 to 0.8 of V)
7‘, v U J (dv/dt)p = 1000 V/pus ( d tangent to waveform from 0 to 0.3 of V)
‘—r‘— ‘, -2.5V :COMMUTA-NNG swiTcH— (dv/dti3 =700 V/us ( d tangent to f from 0 to 0.8 of Vp,)
i MIN. i VOLTAGE
| | i ,
92Cs~-24044
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,

CASE TEMPERATURE (T) « 250 CLLliiy ! 1
S

= B
< s 25
T EEHEEEmpEEE
= b
z t
z
g G : ~
3 38%: i<
§ : <
53 oo
z i
o
2 i 7
2 1
2 ;
2
2 : i
2
t EHEH :
5
H I

it
) 05 15 25

'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

POWER DISSIPATION—W

10k 15k 20
REPETITION RATE-PPS

25

92CS-24983

Fig. 7—Dissipation vs. repetition rate for S3702S and S3703SF

RCA
IN3194
OR

RCA
DI20IM

1L5uH"

2005
uF

RCA
D220IN

RECTIFIER
UNDER TEST

50-2 OUTPUT
TO OSCILLOSCOPE
(WITH RISE
TIME < 0.01 /u.S)

$3702S and S3703SF.
1/4A%  |SOLATION
250V TRANSFORMER <
a i wry
220 VAC " A
nrv
Ac
>
ZIOOK
p:
039,F =
LA —d
RCA DIAC
D3202Y

-dig /d1:SLOPE AT Igy/2

10% Ipy
(REC)

~IRM(REC)

TRIGGER
SIGNAL TO
0SCILLOSCOPE

“

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 .
JUNCTION TEMPERATURE (T ) 150°C AN R JUNCTION TEMPERATURE (14)+25°C
6 =3
m< ‘——-1—-1 g
z! loms w
E3s0 E]
w i 5
ar o 15 A4
we— >
x, 40 =
'z o > Y
g, ™ il
Ea ~ § ¥ D2I0IS 4
xo 7]
@ D2103s
ag 2° 3 D2103SF
xx W ]
<5 z
we 10 2 4
o z
<
o) [\\ b
[ 10 100 B
SURGE - CURRENT DURATION - —CYCLES 0.5
- 6
9zcs-24048 0.0l 0.1 | 10
. e INSTANTANEOUS FORWARD CURRENT (ip)—A
Fig. 9 — Peak surge fnon-repetitive) forward current vs. surge-current STANT! cu (iF) s2cs_24048
duration for D2101S, D2103S, and D2103SF.
Fig. 10 — Forward-voltage drop vs. forward current for D2101S,
D2103S, and D2103SF.
100[ PEAK FORWARD CURRENT (Irp)=10 A T00]  RECTANGULAR ~PULSE DURATION (tp)= 30 us
RECTANGULAR ~PULSE DURATION (tp)=30 5 JUNCTION TEMPERATURE (T) =150 °C
[
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g £ .
r
3 0 4 2 0 5 °
>a <
>a u
il g1 & A
275 [T JUNCTION TEMPERATURE 3T QQS/
23 (Ty)e150°C g A A
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RATE OF DESCENT OF FORWARD CURRENT (-dip/dt)—A/us RATE OF DESCENT OF FORWARD CURRENT (-dif/dt)—A/us
92Cs-17527 92CS-17528
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.
10[ RECTANGULAR-PULSE DURATION (tp) =30 us
JUNCTION TEMPERATURE (T )=150 °C
w ] | 0 bbr
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| &
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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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File No. 629

m@ M__I Rectifiers
g_ol_id_ State
Ivision .
D2201 Series
1-A, 50-to-800-VY
Fast-Recovery Silicon Rectifiers
General-Purpose Types for Medium-Current Applications
CATHODE Features:

74

o Fast turn-off: 0.5 us max. from 3.14-A peak
/ o Low overshoot current

8 Low forward voltage drop

&

Voltage 50V 100 vV 200V 400 vV 600 V 800 V

Package Type Type Type Type Type Type
ANODE DO-15 D2201F | D2201A | D2201B | D2201D | D2201M | D2201N
JEDEC DO-15 acos (44933) | (44934) | (44935) | (44936) | (44937) | (44938)

RCA D2201 Series devices are diffused-junction silicon
rectifiers in an axial-lead package. These devices, which differ
only in their voltage ratings, feature fast recovery times {0.5
us max. from 3.14 A peak) without the ““snap” type of

MAXIMUM RATINGS, Absolute-Maximum Values:

REVERSE VOLTAGE:
REPETITIVE PEAK .
NON-REPETITIVE PEAK
FORWARD CURRENT:*
RMS
AVERAGE:
For 180° conduction angle, half sine wave .
PEAK SURGE (NON-REPETITIVE):
At junction temperature (Tj) = 150°C

For one-half cycle of applied voltage, 60 Hz (8.3 ms) .

For other durations .

PEAK (REPETITIVE).
STORAGE-TEMPERATURE RANGE
OPERATING (JUNCTION) TEMPERATURE .
LEAD TEMPERATURE (During Soldering):

Measured 1/8 in. (3.17 mm) from case for 10 s max.

Numbers in parentheses are former RCA type numbers.

turn-off which could result in the generation of transients.

The D2201 series are intended for use in high-speed inverters,
choppers, high-frequency rectifiers, “‘free-wheeling’” diode

circuits, and other high-frequency applications.

D2201F D2201A D22018 D2201D D2201M D2201N

VRRM 50 100 200 400 600 800 \
VRSM 100 150 300 500 700 1000 V
IF(RMS) 15 A
lo 1 A
IFsm 50 A
See Fig. 3

IFRM 6 A
—40to + 165 °c

150 oc

255 oc

OAt lead temporature of 100°C (measured at point on anode lead 1/32 in. (0.8 mm) from the casa).

11-73
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D2201 Series File No. 629

ELECTRICAL CHARACTERISTICS

LIMITS
CHARACTERISTIC SYMBOL All Types UNITS
Min. Max.
Reverse Current:
Static:
For VRRM = max. rated value, I = 0, IRM
Ty=25°C - 15 MA
Ty =100°C - 250 uA

Instantaneous Forward Voltage Drop: B 19 v
AtiF=4A,  Ty=25°C  SeeFig.4. vE - :

Reverse Recovery Time:
For circuit shown in Fig. 1:
At 1M =3.14 A, —dig/dt = 10 A/us,

- 0.5 us
pulse duration =0.94 us,  Tc = 25°C trr
In Tektronix type ‘S’ plug-in unit:
AtlF=20mA, IR =1.0mA
(DC values) Tc = 25°C - 1.5 s
Thermal Resistance (Junction-to-Lead)*
See Fig. 14 RoL - 2 oc/w

* Measured on anode lead 1/8" (3.18 mm) from case.

172A ISOLATION
125 v TRANSFORMER
No.

° § nrv
117 VAC " AC

1L.5uH™

NE 51
RECTIFIER
nrv C)"EON UNDER TEST
LAMP

AC

50-2 OUTPUT %
AMPLITUDE TO OSCILLOSCOPE

(WITH RISE

TIME < 0.01 uS)

L
glODK

039uF ==
. RCA
“ANA—4 S6431M
75K ! TRIGGER
2w RCA DIAC 'K SIGNAL TO
) D3202Y OSCILLOSCOPE
iF| =
NOTES:
00% ™ ALL RESISTANCE VALUES ARE IN OHMS.
"diF /d1=SLOPE AT Ipy/2 % — ADJUST FOR CURRENT WAVEFORM SHOWN AT LEFT
50% 10% Igm %% UNITS INTERCONNECTED WITH RG-58U CABLE WITH
(REC) 50-Q2 TERMINATING RESISTOR AT INPUT
o TERMINALS OF OSCILLOSCOPE.
100% "IRMREC) 92CM-21657R2
0.94 us —t=try

Fig.1 — Oscilloscope display and test circuit for measurement
of reverse-recovery time for all types.
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File No. 629 D2201 Series
REFERENCE POINT
FOR MEASUREMENT JUNCTION TEMPERATURE (T ) *I50°C NN
z OF LEAD TEMPERATURE 60 .
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ALLOWABLE LEAD TEMPERATURE(T ) —°C
92C5-21660 Fig.3 — Peak surge (non-repetitive) forward current vs. surge-current
. P duration for all types.
Fig.2 — Average forward power ip vs. lead Je] for
all types.
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Fig.4 — Forward voltage drop vs. forward current for all types.
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Fig.6 — Average forward power di

asa

of duty factor for all types.

92Cs-17521

Fig.5 — Average forward power dissipation (typical) as a function of

duty factor for all types.
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Fig.7 — Average forward power dissipation (typical) as a function of

duty factor for all types.
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File No. 629

T e e o S P T e
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Fig.8 — Average forward power dissipation (i i ) as a fi Fig.9 — Typical variation of reverse recovery time with lead temperature

of duty factor for all types.

for all types.

EFERENCE_POINT FOR ME T OF LEAD T

’ TEMPERATURE 1/8" FROM CASE
PULSE ' REPETITION RATE=60 PULSES/s

11314 A

|ZrM (REC)—A —

PEAK REVERSE RECOVERY CURRENT

[ 25 50 7% 100
LEAD TEMPERATURE (T )—°C

92C5-21662

Fig.10 — Peak reverse recovery current vs. lead temperature for all
types.
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Fig.12 — Peak reverse recovery current vs. rate of descent of forward
current for all types.
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Fig.11 — Peak reverse recovery current vs. rate of descent of forward

current for all types.
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Fig.13 — Reverse recovered charge vs. rate of descent of forward

current for all types.



File No. 663

D‘Q@ Zm Rectifiers

Solid State D2406 Series
Division D2406-R Series

" e 6-A, 50-t0-600-V,
Anode r‘ Fast-Recovery Silicon Rectifiers
* : * General-Purpose Types for Medium-Current Applications
Available in reverse-polarity versions:

Anode

Cathodo D2406A-R, D2406B-R, D2406C-R, D2406D-R, D2406F-R, D2406M-R

(;2 406 sorios) (Dz 406-R sorics) Voltage 50V 100V 200V 300V 400 v 600 V
Package Types Types Types Types Types Types
JEDEC DO-4
D04 D2406F | D2406A | D2406B | D2406C | D2406D | D2406M
H-1167 (43879) | (43880) | (43881) | (43882) | (43883) | (43884)
N s in parentheses are former RCA type numbers,
RCA D2406 series and D2406-R series are diffused- Features:

junction silicon rectifiers in a stud-type hermetic package.

> . > . ) o Fast reverse-recovery time (t, ) —
These devices differ only in their voltage ratings.

0.35 us max. (Ipgp = 19 A peak, see
test circuit Fig. 1)
0.2 us max. (Ig=1A, Igpm = 2 A max.,
see test circuit Fig. 2)
® Low reverse-recovery current
8 Low forward-voltage drop

All types feature fast reverse-recovery time, with “’soft’ re-
covery characteristics that reduce the generation of RFI and
voltage transients.

These devices are intended for use in high-speed inverters,
choppers, high-frequency rectifiers, ‘‘free-wheeling” diode
circuits, and other high-frequency applications.

= Low-thermal-resi hermetic

MAXIMUM RATINGS, Absolute-Maximum Values:

D2406F D2406A D2406B D2406C D2406D D2406M
D2406F-R D2406A-R D2406B-R D2406C-R D2406D-R D2406M-R
REVERSE VOLTAGE:
Repetitivepeak . . . . . . . . . . . . VRRM 50 100 200 300 400 600 \"
Non-repetitive peak . . . . VRsM 100 200 300 400 600 800 v
FORWARD CURRENT (Conductlon angle = 180°
half sine wave):

RMS (Tg)=100°C)®* . . . . . . . . . . IF(RMS) 9 A
Average (Tc=100°C)® . . . . . . . . . . |o 6 A
Peak-surge (non-repetitive): IEsM
At junction temperature (T)) = 150°C:
For one-half cycle of applied voltage, 60 Hz (8.3 ms) . 125 A
For other durations . . . . . . . . . . See Fig.3
Peak (repetitive) . . .« « .« . . IFRM 25 A
STORAGE: TEMPERATURE F(ANGE Coe e e e -—————————— 40 t0 1656 —m °c
OPERATING (JUNCTION) TEMPERATURE . . . . 150 oc
STUD TORQUE:
Recommended . . I 15 in-lb
Maximum (DO NOT EXCEED) e e e e e 25 in-b

® Case temperature Is measured at center of any flat surface on the hoxagonal head of the mounting stud.
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ISOLATION
TRANSFORMER
VEon RECTIFIER
LAMP UNDER TEST
Mo WOE 50-0 OUTPUT o
AC TO OSCILLOSCOPE
23V (WITH RISE
TIME < 0.01 ,LS)
éloo 3
<
"nrv
60H:
\_/H TRIGGER
RCA DIAC " SIGNAL TO
D3202V OSCILLOSCOPE
NOTES:

U
100 % — Ippm
dig
50 %[ — —\a— - - = SLOPE AT Igpy/2

{19% Irm (REC)

=g '
—_ — IRM(REC)
2.25u8 ter

100 %

OSCILLOSCOPE DISPLAY OF REVERSE - RECOVERY TIME

ALL RESISTANCE VALUES ARE IN OHMS.
Ry : MONITORING RESISTOR

3% — ADJUST FOR CURRENT WAVEFORM SHOWN AT LEFT

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

92CM-20469R2

Fig.1 — Test circuit (pulsed sine wave) for measurement of
reverse-recovery time,

RCA
DI2018

C.P. CLARE

HPG 1002 9 1A
SLOW
B BLOW
o—
30 v OC
(CONSTANT VOLTAGE Ty
SUPPLY)
O

300
50w

v
(ND)

RECTIFIER
UNDER TEST

50 2
(ND)

50-0 OUTPUT

TO OSCILLOSCOPE™
(WITH RISE
TIMEZ0.01 4S)

CONSTANT
VOLTAGE SUPPLY

n

| uF
306V 7

+

Ir

IrM

Ir

OSCILLOSCOPE DISPLAY OF REVERSE-RECOVERY TIME

Fig.2 — Test circuit (pulsed dc) for
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*

UNITS INTERCONNECTED WITH RG-58U CABLE WITH
50-2 TERMINATING RESISTOR AT INPUT
TERMINALS OF OSCILLOSCOPE

SELECTED TO GIVE MAXIMUM

IRM NO GREATER THAN 2 A

(APPROXIMATELY 1.4 )

R2: 1 2,10 W NON-INDUCTIVE OR TEN

10 2,1 W,1% CARBON COMPOSITION RESISTORS
CONNECTED IN PARALLEL

RI:

(ADJUST FOR | A DC
THROUGH RECTIFIER
UNDER TEST—-APPROX.30 V)

92CM-22I79RI

of y time.
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D2406/R Series

ELECTRICAL CHARACTERISTICS

LIMITS
CHARACTERISTIC SYMBOL ALL TYPES UNITS
MIN. MAX.
Reverse Current:
Static
For VRRM = max. rated value, Ig = 0, T¢ = 25°C IRM - 15 A
Tc =100°C . - 3 mA
Instantaneous Forward Voltage Drop:
Atig 6 A, Ty=25°C VE - 14 v
Reverse Recovery Time:
For circuit shown in Fig. 1, at
1gMm = 19 A, —dig/dt = 25 Alus,
pulsed duration = 2.25 us, Tg = 25°C . tr - 0.35 us
For circuit shown in Fig. 2, at
IEM=1A, Igm =2 A max., T¢ = 25°C. - 0.2
Thermal Resistance (Junction-to-Case) Royc - 3 oc/w

JUNCTION TEMPERATURE (T, )=150°C

t

>
]

8
/

o
/

PEAK SURGE (NON- REPETITIVE )
FORWARD CURRENT (Igy)—A
~

3
n

1000 |- JUNCTION TEMPERATURE (Ty)=25°C

<)
o

5

TYPICAL // MAXIMUM

N

INSTANTANEOUS FORWARD CURRENT (ig)—A

Il
. //
V/i

| 10 100
SURGE-CURRENT DURATION—CYCLES
92Cs-22232

Fig.3 — Peak surge (non-repetitive) forward
current vs. surge-current duration.

INSTANTANEOUS FORWARD VOLTAGE DROP (vg)—V
92Cs-22233

Fig.4 — Forward current vs. forward
voltage drop.

FOR UNIT WITH TYPICAL FORWARD [
VOLTAGE DROP i
SWITCHING LOSSES NEGLECTED [T

CURRENT WAVEFORM
—IF

)

7
EAQS
3

o
(¥

T

[AVERAGE FORWARD POWER DISSIPATION [Pe(ay)]—W

|
1T
11

o 10 20 30 40 50 60
PEAK FORWARD CURRENT (Lpy) — A
Fig.5 — Average forward power dissipation

as a function of peak current and

duty factor for units with typical

forward voltage drop.

92¢s-22234

FOR UNIT WITH MAXIMUM FORWARD
VOLTAGE DROP
SWITCHING LOSSES NEGLECTED

CURRENT WAVEFORM
—IF

Lk

=0 10 20 30 40 50 i
PEAK FORWARD CURRENT (Ipy) — A
Fig.6 — Average forward power dissipation
as a function of peak current and
duty factor for units with maximum
forward voltage drop.

92€s-22235
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FOR UNIT WITH TYPICAL FORWARD T WAVEFORM
VOLTAGE DROP

H —Irm
15| SWITCHING LoSSES NEGLECTED [ I | |
N
H —L,—, [
1 1 —=d

S

04;@

_’&‘0 A

[AVERAGE FORWARD POWER DISSIPATION[Pe oy ] W

g\)«fl 1

0 20 30 0 0 0
PEAK FORWARD CURRENT (Igy) —A
Fig.7 — Average forward power dissipation
as a function of peak current and
duty factor for units with typical
forward voltage drop.

92¢s-22236

FOR UNIT WITH TYPICAL FORWARD H CURRENT WAVEFORM

ERAGE FORWARD POWER DISSIPATION[Pe ay)] ¥

FOR UNIT WITH
VOLTAGE DROP
SWITCHING LOSSES NEGLECTED

FORWARD

TIIT

<}

H s
55 D4
Z
I
0%
ﬁ‘)u 1
0 10 20 30 40 50 &0

PEAK FORWARD CURRENT (Ipy) — A 92cs 22237

Fig.8 — Average forward power dissipation
as a function of peak current and
duty factor for units with maximum
forward vollage drop.

FOR UNIT WITH MAXIMUM FORWARD [] CURRENT WAVEFORM
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PEAK FORWARD CURRENT (Ipy) —A PEAK FORWARD CURRENT (Ipy) —A
92Cs-22238 92Cs-22239
Fig.9 — M. case Fig.10 — Maxir Il ble case

as a function of peak current and- -
duty factor for units with typical
forward voltage drop.

as a function of peak current and duty
factor for units with maximum forward
voltage drop.

CURRENT 'WAVEFORM
—IFm

FOR UNIT WITH TYPICAL FORWARD
VOLTAGE DROP

SWITCHING LOSSES NEGLECTED
150) T

0y ri};néijo{;% }

INIOHING,

MAXIMUM ALLOWABLE CASE TEMPERATURE

100JHHH

MAXIMUM ALLOWABLE CASE TEMPERATURE

&
<
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(Tg)—eC
=
o

X
O

FOR UNIT WITH MAXIMUM FORWARD
VOLTAGE o
SWITCHING LOSSES NEGLECTED

CURRENT WAVEFORM
—Irm

10 15 20 25 30 35 40 4

PEAK FORWARD CURRENT (Ifpm) — A
92Cs-22240

Fig.11 — M. case P
as a function of peak current and
duty factor for units with typical
forward voltage drop.
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Fig.12 — i /e ble case ]
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duty factor for units with maximum
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RGN

Solid State
Division

Rectifiers

D2412 Series
D2412-R Series

Cathode

s

f:
Anode L
/} :
* n w
Cathode
Anode

12-A, 50-to-600-V,
Fast-Recovery Silicon Rectifiers
General-Purpose Types for Medium-Current Applications

Available in reverse-polarity versions:
D2412A-R, D2412B-R, D2412C-R, D2412D-R, D2412F-R, D2412M-R

. . Voltage 50V 100V 200V 300V 400 V 600 V
Forward-polarity Reverse-polarity
(D2412 Series) (D2412-R Series) Package Type Type Type Type Type Type
JEDEC DO-4 D04 D2412F | D2412A | D24128B | D2412C | D2412D | D2412Mm:
) (43889) | (43890) | (43891) | (43892) | (43893) | (43894)
H-116
7 Numbers in p h are former RCA type numbers.
RCA D2412 series and D2412-R series are diffused-junction Features:
silicon rectifiers in a stud-type hermetic package. These 8 Fast reverse-recovery time (t,) —
devices differ only in their voltage ratlngs.~ R 0.35 us max. (Iggp = 38 A peak, see
All types feature fast reverse-recovery time, with ‘“‘soft” re- R
covery characteristics that reduce the generation of RFI and test circuit Fig. 1)
voltage transients. 0.2 us max. (IF =1A,Igm =2 A max,,
These devices are intended for use in high-speed inverters, see test circuit Fig. 2)
choppers, high-frequency rectifiers, ‘‘free-wheeling’” diode O Low reverse-recovery current
circuits, and other high-frequency applications. a Low forward-voltage drop
MAXIMUM RATINGS, Absolute-Maximum Values: LR hermal hermetic pacl
D2412F D2412A D2412B D2412C D2412D0 D2412Mm

D2412F-R D2412A-R D2412B-R D2412C-R D2412D-R D2412M-R

REVERSE VOLTAGE:

Repetitive peak VRRM 100 200 300 400 600 v
Non-repetitive peak . VRSM 200 300 400 600 800 v
FORWARD CURRENT (Conducuon angle = 180°
half sine wave):
RMS (T = 100°C)® . RN IF(RMS) 18 A
Average (Tc=100°C)® . . . . . . . . . . I 12 A
Peak-surge (non-repetitive): 1IESM
At junction temperature (T ) = 150°C:
For one-half cycle of applied voltage, 60 Hz (8.3 ms) . 250 A
For other durations . A See Fig.3
Peak (repetitive) IFRM 50 A
STORAGE TEMPERATURE RANGE —40 to 165 °c
OPERATING (JUNCTION) TEMPERATURE . 150 °c
STUD TORQUE:
Recommended 15 in-lb
Maximum (DO NOT EXCEED) 25 inb

® Case temperature is measured at center of any flat surface on the hexagonal head of the mounting stud.

11-73
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ISOLATION
TRANSFORMER
S 2.25 uH*
_.___mmj
RCA
IN3i94
oR RECTIFIER
D12018 UNDER TEST
AMPLITUDE
M i 50-0 OUTPUT
0-130v u 70 osciLLoscoPE ¥
938 (WITH RISE
TIME < 0.01 puS)
D2601N
§|0° K
nrv
60z
Lo3s L
WoF m
A =H= S6431M
o \/ SIGNAL To
1
b3202v « OSCILLOSCOPE
i NOTES:
100 % — Ippu ALL ‘RESISTANCE VALUES ARE IN OHMS.
dip Ry : MONITORING RESISTOR
50 %A — N\a— - ¥ = SLOPE AT Ippyr2

{7'0% IrM (REC)
' * — ADJUST FOR CURRENT WAVEFORM SHOWN AT LEFT
100 % [— — — ~— Ipm(REC) %% UNITS INTERCONNECTED WITH RG=-58U CABLE WITH
50-0 TERMINATING RESISTOR AT INPUT
TERMINALS OF OSCILLOSCOPE.

4.5 us trr
OSCILLOSCOPE DISPLAY OF REVERSE - RECOVERY TIME 92CM-20470RI
Fig.1 — Test circuit (pulsed sine wave) for measurement of
reverse-recovery time.
308
RI 5 w
. A
RCA
19K D30I (ND) (NT)
W
RECTIFIER
UNDER TEST
C.P. CLARE
HPG 1002 q1a 50-Q OUTPUT
SLOW TO OSCILLOSCOPE™
BLOW (WITH RISE .
oc— s TIME<0.01,S) | S
CONSTANT
30 v DC LiuF | uF | VOLTAGE SUPPLY
(CONSTANT VOLTAGE T 3bo v 300 v 7= (ADJUST FOR | A OC
SUPPLY) THROUGH RECTIFIER
UNDER TEST—-APPROX. 30 V)
o . . -0

+

% UNITS INTERCONNECTED WITH RG-58U CABLE WITH
50-0 TERMINATING RESISTOR AT INPUT
TERMINALS OF OSCILLOSCOPE

RI: SELECTED TO GIVE MAXIMUM

, Trm NO GREATER THAN 2 A
Tr o (APPROXIMATELY 1.4 Q)
. t R2: 1 0,10W NON-INDUCTIVE OR TEN

10 2,1 W,1% CARBON COMPOSITION RESISTORS
CONNECTED IN PARALLEL

Ir

IRM
92CM-22179R1

Ir
0OSCILLOSCOPE DISPLAY OF REVERSE-RECOVERY TIME

Fig.2 — Test circuit (pulsed dc) for measurement of reverse-recovery time.
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File No. 664 D2412/R Series
ELECTRICAL CHARACTERISTICS
LIMITS
CHARACTERISTIC SYMBOL ALL TYPES UNITS
MIN. MAX.
Reverse Current:
Static
For V, = max. rated value, lg =0, Tgc=25°C . . . . . IRM - 100 HA
RRM F [
Tc=100°C . . . - 4 mA
Instantaneous Forward Voltage Drop:
Atig=12A,Ty=28°C. . . . . . vE - 14 \
Reverse Recovery Time:
For circuit shown in Fig. 1, at
Ipm = 38 A, —dig/dt = 25 Afus,
pulse duration =4.5 us, T = 25°C ter - 0.35 us
For circuit shown in Fig. 2, at
Igm =1 A, Igm =2 A max., Tg = 25°C. - 0.2
Thermal Resistance (Junction-to-Case) ROJC - 15 oc/w
300[JUNCTION TEMPERATURE (T)=i50 °C 1000 6]JUNCTION TEMPERATURE (T,)= 25°C]
NAWAW T i I
~ 250 Lyl-—l 03 2 Ny
= 3
"3']‘ 83 :'m [ S Wit
3 i 100 49,
I ©
2 820 g ¢
W= o
3
1= g 2 7/
oW <
ZE 150| ™ Z 10 /£
> 17
43 \ [ 7
S& I~ g 4 /
2 100 S 2
Sz 2 /
22 I S g f
50 - K 11
[ 4
e 1]
0 oa| ]
| ® 10 € 800 ' 5 : . s
SURGE CURRENT DURATION-CYCLES
o2cs- 22266 INSTANTANEOUS FORWARD VOLTAGE DROP (\rZ)z:-sv22267
Fig.3 — Peak surge (non-repetitive) forward Fig.4 — Forward current vs. forward
‘current vs. surge-current duration. voltage drop.
T | For_umIT wiTh TYPIcAL FORWARD [ CURRENT WAVEFORM ¥ | For uniT with maxiMuM FoRWARD [T CURRENT WAVEFORM
— | VOLTAGE DROP H FM l— | VOLTAGE DROP Irm
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o, =t o 27"
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z z Q‘f/:‘f H oL T
e 2 N ai I 0.0' i
W w EH— >
< 1 4 = T
=z [ ! = =
i EAT L E T e
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PEAK FORWARD CURRENT (Ipy) —A PEAK FORWARD CURRENT (Igy) —A
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Fig.5 — Average forward power dissipation
as a function of peak current and
duty factor for units with typical
forward voltage drop.

Fig.6 — Average forward power dissipation
as a function of peak current and
duty factor for units with maximum
forward voltage drop.
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