1N248C-1N250C -

20-AMPERE SILICON RECTIFIERS

:F(i'le ;40. 6

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- Types for

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 Military Power Supplies

Maximum Ratings:

Absolute-Maximum Values for Supply Frequency of
60 cps, Sing le-Phase Operation, and with °
Resistive or Inductive Load

Industrial and

JEDEC DO-5

available in reverse-polarity versions:
IN248-RC, IN249-RC, [IN250-RC, INII95-RA,

NSRS ES ST ST S INII96-RA, INI197-RA, IN1198-RA
L/ /) S/S/S /S /S : , o .
S/ & i? i; é; é; ® designed to meet stringent military mechani-
~N/ 0N N/ /S ~ ~ cal and environmental specifications
PEAK INVERSE _
VOLTS . . . .| 55| 110 | 220 | 300 | 400 | 500 | 600 ® diffused~junction process — exceptional uni-
RMS SUPPLY H isti
VOLTS . . . .| 39| 77|154 |212 | 284 355 | 424 formity of characteristics
DC BLOCKING ® hermetic seals ® welded construction
VOLTS . . . .| 50 {100 [ 200 | 300 | 400 | 500 | 600
FORWARD ® Jow thermal resistance @ low leakage current
AMPERES: .
~ Average DC: ® low forward voltage drop ® JEDEC DO-5 outline
( At 150° C ® high output current: up to
P case tem-
perature. .| 20 | 20 20 | 20} 20{ 20| 20 84 amperes — 6 rectifiers in 3-phase,
At other - . . .
temperatures See Rating Chart I full-wave bridge circuit
PEﬁﬁPEgggRRENT 501 901 901 9501 900 961 90 60 amperes — 4 rectifiers in single-
e full-wa rid ircuit
PEﬁﬁpnggE‘ phase fu wvve bridge circui
ERES: . FH{ CASE TEMPERATURE: MEASURED WITH A
(One-half P o ey EH THERMOCOUPLE ATE
cycle, sine B - SINGLE PHASE H SENJEQ Pl aneET
wave) . . . 350 [350 1350 13501 3501 3501 350 S:;&REﬁA"s*éASE e LOAD: RESISTIVE OR A
: . HH TIVE H
(For more T H
than one °
cycle). . . See Rating Chart IV % 180]
CASE_TEMPERA- | e
TURE: < ™
Operating 2 160
and Storage . fg———— -65to +175° C —————» §
-3
Characteristics at 150° ¢ Case Temperature F s
Max. Forward o
Voltage Drop® ‘ S
(Volts) . . . 0.6 10.610.6 10.610.610.610.6 2 20 : g
Max. Reverse b
Current® z z HHH
(Ma.) . . .13.8 13.613.413.212.512.211.5 Z 00 - ; N
é Superimposed on device operating within the © s o8 20 23 % 33
maximum specified voltage, current, and temper- MAXIMUM AVERAGE FORWARD AMPERES
:;ture ratings hemd mi\y bedr?peated after suf- 92CS-10746
icient time has elapse or the device to : . ,
return to the presurge thermal equilibrium Fig.1 - Rating Chart 1 for Types 1N248-C,
conditions. 1N249~C, 1N250-C, 1N1195-4, 1N1196-4,
. ® At maximum peak inverse voltage, average for- 1N1197-4, 1N1198-4, and corresponding
N ward amperes = 20, and averaged over one com- ! ' .
plete cycle. ‘ reverse—polarity versions.
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FILE NO. 6 1N248C-1N250C, IN1195A~1N1198A

NATURAL COOLI NG FORCED~-AIR COOLING:AIR VELOCITY=1000 FEET PER|

SINGLE-PHASE OPERATION. MINUTE PARALLEL TO PLANE OF HEAT SINK.

RE%TIF'I.'EER 'lTYSPEK's STUD-MOUNTED DIRECTLY SINGLE~-PHASE OPERATION.

HEAT SINK: Vl “"THICK COPPER WITH A MAT RESEIF_}ED; TYPE 1S STUD-MOUNTED DIRECTLY ON ~ -
BLACK -SURFACE AND THERMAL EMISSIVITY HEAT SINK: |/| ~THICK COPPER WITH A MAT { )
OF 0.9. BLAcg SURFACE AND THERMAL EMISSIVITY U

INCOMING~AIR TEMPERATURE: MEASURED "AT A POINT
IN SPACE '4" AWAY FROM THE CASE AND
l4” BELOW THE HEAT SINK.
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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, 1N250-C, 1N1195-4, 1N1196-4,
1N119%7-4, 1N1198-4, and corresponding 1N11997-4, 1N1198-4, and corresponding
reverse-polarity versions. reverse-polarity versions.
SUPPLY FREQUENCY =60 CPS SINE WAVE JF[?JR“ 101(1: OPERATION USE MULTIPLYING FACTOR=0.8
CASE_TEMPERATURE =150°C P
RESISTIVE OR INDUCTIVE LOAD HHHHH
RMS SUPPLY VOLTAGE =MAXIMUM RATED VALUE 1.5
DC OUTPUT CURRENT=MAXIMUM RATED VALUE
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Fig.q4 - Rating Chart IV for Types 1N248-C, 92C$-10910 ~
1N249-C, 1N250-C, 1N1195-4, 1N1196-4, Fig.5 —Chart V for Types 1N248-C, 1N249-C,
1N1197-4, 1N1198-4, and corresponding 1N250-C, 1N1195-4, 1N1196-4, 1N119%7-4,
reverse—-polarity versions. 1N1198-4, and corresponding reverse-

polarity versions.



IN248C-~1N250C, IN1195A~1N1198A FILE NO. 6
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Fig.6 —Typical Forward Characteristics
for Types 1N248-C, 1N249-C, 1N250-C,
1N1195-4, 1N1196-4, 1N119%7-4, 1N1198-4, and
corresponding reverse-polarity versions.

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.

OPERATING CONSIDERATIONS

Because these rectifiersmayoperate at volt-
ages which are dangerous, care should be taken in
the design of equipment to prevent the operator
from coming in contact with the rectifier.

The recommended installation torque is 26 to
36 inch-pounds applied to a 1/4-28 UNF-2A hex nut
assembled on thread.

The applied torque during installation should
not exceed 75 inch-pounds.

Use of Rating Charts

Chart V 1s used in conjunction with Rating
Charts II and III to determine maximum average
forward amperes per rectifier unit for polyphase
operation and dc operation. The procedure for
the use of Chart V is as follows:

Step I: From Chart V determine the current-
multiplying factor for the applicable conduction
angle. (For dc operation use current multi-
plying factor of 0.8.)

Step 2: Divide the required load current in
amperes by the number of rectifier circuit
branches — as shown in the following Table —
to determine average forward amperes per recti-
fier element.

Type of Operation No. of Circuit Branches

Single-Phase, Full-
ave:
Center-Tapped
Bridge

Three-Phase:
Wye
Double Wye
Bridge

(o) [o)We L] [SO V]

Six-Phase Star

Step 3: Multiply average forward amperes es-
tablished in Step 2 by the current multiplying
factor established in Step 1 to determine ad-

Justed average forward amperes per rectifier
element, for usewith Rating Chart II or Rating
Chart IIT.

Step 4: Using the product obtained in Step 3,
determine from Rating Chart II or Rating Chart
IIT either (a) the maximum allowable incoming-
air temperature or ambient temperature for a
given heat-sink size, or (b) the minimum heat-
sink size for a given incoming-air temperature
or ambient temperature.

Example

Conditions:
(a) Three-phase, half-wave operation; cen-
duction angle = 120°
(b) Desired output current = 45 amperes
(c) Forced-air cooling; incoming-air temper-
ature = 90° C

Problem:
Determine minimum heat-sink size.

Procedure:
Step 1: From Chart V; the current multiplying
factor for a conduction angle of 120° is 1.18.
Step 2: For three-phase hal f-wave operation
the number of rectifier circuit branches is
three. The average forward current through
each rectifier element is, therefore, 45/3,
or 15 amperes.
Step 3: Multiplying average forward amperes
(15) obtained in Step 2 by the current multi-
plying factor (1.18) obtained in Step 1yields
17.7 adjusted average forward amperes.
Step 4: From Rating Chart III, for forced-
air cooling, the minimum heat-sink size for
the conditions shown in Step 3 is 3" x 3",

-3-



FILE NO. 6 TN248C-1N250C, INT195A-~IN1198A

D IMENS IONAL OUTLINE

JEDEC DO-5
SEE NOTE 3 I
+__H .667” MIN.
_J 687" MAX.
.080” MAX.
INSULATION l
140" MIN, -375” MAX.
.|75"|§¢|12x. _-l I‘_
HOLE 4 -V
156" MIN. FLAT
—
667" MAX. DIA. —> *‘ ** — 1.000"MAX.
.IIS”*MIN. .450” MAX.
.200”MAX.

A Polarity symbol for types | | SEE NOTE * polarity symbol for types
1N248-C, 1N2U9-C, 1N250-C, | >4 unF-2a—]i | 2 1N248-RC, 1N249-RC, 1N250-RC,
1N1195-A, 1N1196-A, 1N1197-A, 1 | .422"MIN. IN1195—RA, 1N1196—RA, 1N1197-RA,
and 1N1198-A. SEE NOTE'———*: : -453" MAX. and 1N1198-RA.

| ! |
92CS-10758R3
t:g]P‘EHIZB TM()Uf}uw;guszéng TNORQUE <E>F83Lo INCH?P,OUNDS NOTE 2: ANGULAR ORIENTATION OF THIS TERMINAL UNDEFINED.
UNF-2A NUT ASSEMBLED ON THREAD. NOTE 3: DEVICE CAN BE USED IN ANY POSITION.
MICA
WASHER
_— HEAT
— SINK
TEFLON .
SLEEVE
LOCK WASHER
1/4-28 UNF-2B — TERMINAL
LUG
92LS-1501

Fig.8 - Suggested Mounting Arrangement.




RCA Jiicrion ~INMAIB INMAB
wcrion JILIGON RECTIFIERS I

RCA-1N440B, 1N441B, 1N442B, 1N443B, 1N444B,

and 1N445B are hermetically sealed silicon rectifiers of nIFFUSED 'l“NCTI“N ;

the diffused-junction type, designed for use in power |

supplies of magnetic amplifiers, radio receivers, dc SILIC“N RECTIF'ERS |
blocking circuits, power supplies, and other military |
FLANGED-CASE AXIAL-LEAD TYPES

and industrial applications.

For Power-Supply Applications
In Industrial and Military
Electronic Equipment

These devices have dec 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 1N440B 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—

FEATURES:

® stringent environmental
insure dependable performance in

and mechanical tests to
industrial and
military applications

® hermetically sealed JEDEC DO-1 package

® wide operating-temperature range:

ature-cycling tests to assure stable performance over 1N440B
the entire operating temperature range, (b) special IN441B 1N444B} o
coating to provide protection against the effects of se- IN4428 ( 65 to +165°C 1N445B { -65 to +150°C
vere environmental conditions, 1N443B
RECTIFIER SERVICE
Absolute-Maximum Ratings, for a Supply Frequency of 60 Hz:
IN440B IN441B IN442B IN443B IN444B | 1IN445B UNITS
PEAK REVERSE VOLTAGE . .. ..... 100 200 300 400 500 600 v
RMS SUPPLY VOLTAGE
For resistive or inductive loads . . . .. 70 140 210 280 350 420 Vv
DC REVERSE (BLOCKING) VOLTAGE . 100 200 300 400 500 600 v
FORWARD CURRENT:®
DC:
atTA=50C................ 750 750 750 750 650 650 mA
atTa=1000C . .............. 500 500 500 500 425 400 mA
atTa=1500C ............... 250 250 250 250 0 0 mA
Peak, Repetitive .............. 3.5 3.5 3.5 3.5 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 ¢

@ For maximum dc forward current values at ambient temperatures other than those specified, See Rating Chart Fig.1.

Y

Printed in U.S.A.

IN440B thru IN445B  9-66
Supersedes issue dated 5-59

Trademark(s) ® Registered
Marca(s) Registradal(s)

@ RADIO CORPORATION OF AMERICA
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.
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File No. 5

IN440B, IN441B, IN442B, IN443B, IN444B, 1N445B

Characteristics, at Ambient Temperature (TA) = 25°C:

CHARACTERISTICS

TN440B

1N441B

1N442B

1N443B

1N444B

1N445B

UNITS

Maximum Forward Voltage Drop (DC)
at full load current. ... ...

Maximum Reverse Current (DC)
at maximum peak reverse voltage

Maximum Reverse Current
(averaged over 1 complete cycle
of supply voltage):
at maximum rated PRV, Ta =1500C
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Fig.1 - Rating Chart for RCA-1N440B through 1N445B.

INSTANTANEOUS FORWARD AMPERES
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92CSs 10063

Fig.2 - Typical Forward Voltage and Current Charac-
teristic for RCA-IN440B through 1IN445B.

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patentrights of RCA.




IN440B, IN441B, 1N442B, N

443B, 1N444B, 1N445B

File No. 5
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Fig.3 - Typical Dynamic Reverse Characteristic
for RCA-1N440B through IN445B.

OPERATING CONSIDERATIONS

The maximum ratings in the tabulated data are
established in accordance with the following
definition of the Absolute-Maximum Rating System
for rating electron devices.

Absolute-Maximum ratings are limiting values
of operating and environmental conditions applic-
able to any electron device of a specified type
as defined by its published data, and should not
be exceeded under the worst probable conditions.

The device manufacturer chooses these values
toprovide acceptable serviceability of the device,
taking no responsibility for equipment variations
environment variations, and the effects of changes
in operating conditions due to’ variations in
device characteristics.

The equipment manufacturer should design so
that initially and throughout life no absolute-
maximum value for the intended service is exceeded
with any device under the worst probable operating
conditions with respect to supply-voltage varia-
tion, equlipment component variation, egquipment
control adjustment, load variation, signal varia-
tion, environmental conditions, and variations
in device characteristics.

The flexible leads of these rectifiers are
usually soldered to the circuit elements. It 1is
desirable in all soldering operations to provide
some slack or an expansion elbow in the leads to
prevent excessive tension on the leads. It is
important during the soldering operation to avoid
excessive heat in order to prevent possible damage
to the rectifiers. To absorb some of the heat,
grip the flexible lead of the rectifier between
the case and the soldering point with a pair
of pliers.

When dip soldering is employed in the assembly
of printed circuitry using these rectifiers, the
temperature of the solder should not exceed

59 C for a maximum immersion period of 10 sec-
onds. Furthermore, the leads should not be dip
soldered beyond points A and B indicated on the
Dimensional Outline Drawing.

Because the metal cases of these recti-
fiers may operate at voltages which are danger-
ous, care should be taken in the design of
equipment to prevent the operator from coming
in contact with the rectifier. It is recom-
mended that these rectifiers be mounted on the
underside of the chassis.



Fans
e

IN440B, TN441B, IN442B, 1N443B, 1N444B, 1IN445B

File No. 5

DIMENSIONAL OUTLINE

for Types
1N440B, IN441B, 1N442B, 1N443B, 1N444B, 1N445B
1,500 #9290 >4 1500 #9290 >
055 MAX. 220~
oo | [2°07] TS | pone
E’OINT A)Y)iﬁ)‘(.. ¥ (NoTe 2)
NOTE | 125 MAX. 027-
| 035
| ﬁ / PR 7 ¥ l DIA. |
Y — ¢ [
}o27- il V‘{ E T_ 1" 4
g3 F .060-
DIA. -7 063
7 .245— 280 DIA.
.025 MAX—>{l~ L.3s0—a00 DA
DIA.
725 MAX. >
DIMENSIONS IN INCHES
92CS-9728RI

DO NOT DIP SOLDER BEYOND POINTS A AND B.
ARROW INDICATES DIRECTION OF FORWARD (EASY) CUR-
RENT FLOW AS INDICATED BY DC AMMETER.

NOTE I:
NOTE 2:

TERMINAL DIAGRAM
for Types
1N440B, 1N441B, 1IN442B, 1N443B, 1N444B, 1N445B
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RCA-1N536, 1N537, IN538, IN539, 1N540, 1N547, .
and IN1095 are hermetically sealed silicon rectifiers DIFF“SED'IUNCTluN g
of the diffused-junction type. They are specifically
designed for use in power supplies of industrial and su-lcoN RECTIFIERS i
military equipment capable of operating at dc forward Q

currents up to 750 milliamperes and temperatures rang-
ing from -65° to +165°C.

RCA Juicrion SILICON RECTIFIERS

File No.

These silicon rectifiers have peak reverse voltage

ratings from 50 to 600 volts, and a maximum reverse Fl]l' PﬂWEI’-supply Appllcatlﬂns

current of 5 microamperes at rated peak reverse voltage

and ambient temperature of 25°C. l“ lndust"al and Mllltal' y

Flanged-Case Axial-Lead Types é
|
Electronic Equipment i

These silicon rectifiers are designed to meet the
following stringent environmental, mechanical, and
life requirements of prime importance in military appli-
cations: (1) sturdy and compact mount structure, (2)  FEATURES:
axial leads for flexibility of circuit connections, (3)
welded hermetic seals — every unit pressure tested to

® wide operating-temperature range -65 to +165°C.

assure protection against moisture and contamination, ® stringent environmental, and mechanical tests to in-
» (4) superior junction formation made possible by a sure dependable performance in Industrial and Mili-
( diffusion process with very precise controls, (5) special tary Applications.
temperature cycling tests to assure stable performance ® peak reverse voltages.from 50 to 600 V.

over the entire operating temperature range, and (6)
special coating to provide against effects of severe
environmental conditions.

® max. dc forward current = 250 mA at T, = 150°C.
hermetically sealed JEDEC DO-1 package.
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° 5AMBl[»;N'r TEM;PERATURE—"C 200 INSTANTANEOUS FORWARD VOLTS
92Cs-10082 92C5-10083
Fig.2 - Typical Forward Voltage and Current
Fig.1 - Rating Chart Characteristic.

Trademark(s) ® Registered Printed in U.S.A. -
R AD Io Co R Po R ATIO N OF AM E R lc A Marca(s) Registrada(s) 1N536 through 1N540, 1N547, IN1095 9‘66m
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. Supersedes issue dated 5-59 b




File No.3 IN536 through 1N540, IN547, IN1095

RECTIFIER SERVICE
Absolute-Maximum Ratings, for a Supply Frequency of 60 Hz:

IN536 IN537 IN538 IN539 IN540 IN1095 1IN547 UNITS
PEAK REVERSE VOLTAGE. .. .. 50 100 200 300 400 500 600 \Y

RMS SUPPLY VOLTAGE
For resistive or

inductive loads. ..o ovvvvn.. 35 70 140 210 280 350 420 \Y%
DC REVERSE —(BLOCKING)
VOLTAGE .............. 50 100 200 300 400 500 400 \Y%
FORWARD CURRENT*:
DC:
For resistive or inductive loads:
Ty = 50°C. « v i 750 750 750 750 750 750 750 mA
Ty = 100°C. .o oo v ien .. 500 500 500 500 500 500 500 mA
Ty = 150°C. . .o 250 250 250 250 250 250 250 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 . ........c.ov.. 65 to +165 - oc
Storage. .. .c.vvee i -65 to +175 oc

* For maximum d¢ forward current values at ambient temperatures
other than those specified, see Rating Chart, Fig.1.

CHARACTERISTICS, at Ambient Temperature (TA) = 25°C:

IN536 IN537 IN538 IN539 IN540 1N547 1N1095 UNITS

Maximum Forward Voltage Drop
(DC) at a load current of

500mA. . .ot e e 1.1 1.1 1.1 1.1 1.1 1.2 1.2 \Y
Maximum Reverse Current (DC)
at maximum peak reverse voltage 5 5 5 5 5 5 5 uA

Maximum Reverse Current
(Averaged over 1 complete
cycle of supply voltage):
at maximum rated PRV,
Tp=150°C. .. .ooonnnt 0.4 0.4 0.3 0.3 03 03 03 mA

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

-92-
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Fig.3 - Typical Dynamic Reverse Characteristics.

OPERATING CONSIDERATIONS

The maximum ratings in the tabulated data
are established in accordance with the following
definition of the Absolute-Maximum Rating Systenm
for rating electron devices.

Absolute-Maximum ratings are limiting values
of operating and environmental conditions appli-
cable to any electron device of a specified type
as defined by its published data, and should not
be exceeded under the worst probable conditions.

The device manufacturer chooses these values
to provide acceptable serviceability of the de-
vice, taking no responsibility for equipment
variations, environment variations, and the ef-
fects of changes in operating conditions due to
variations in device characteristics.

The equipment manufacturer should design so
that initially and throughout life no absolute-
maximum value for the intended service is exceeded
with any device under the worst probable opera-
ting conditions with respect to supply-voltage
variation, equipment component variation, equip-
ment control adjustment, load variation, signal
variation, environmental conditions, and varia-
tions in device characteristics.

A surge-limiting impedance should always be
used in series with the rectifier. The impedance
value must be sufficient to limit the surge cur-

rent to the value specified under the maximum
ratings. This impedance may be provided by the
power transformer windings, or by an external
resistor or choke.

The flexible leads of the IN536 to IN540,
1IN1095 and 1IN547 are usually soldered to the
circuit elements. It is desirable in all solder-
ing operations to provide some slack or an expan-
sion elbow in the leads to prevent excessive
tension on the leads. Itis important during the
soldering operation to avoid excessive heat in
order to prevent possible damage to the rectifiers.
To absorb some of the heat, grip the flexible
lead of the rectifier between the case and the
soldering point with a pair of pliers.

When dip soldering is employed in the assembly
of printed circuitry using these rectifiers, the
temperature of the solder should not exceed
255° C for a maximum immersion period of 10
seconds. Furthermore, the leads should not be
dip soldered beyond points A and B indicated on
the Outline Drawing.

Because the cases of these rectifiers may
operate at potentials which are dangerous, care
should be taken in the design of equipment to
prevent the operator from coming in contact with
the rectifier. It is recommended that these
rectifiers be mounted on the underside of
the chassis.

File No.3



IN536 through IN540, IN547, IN1095

File No.3

DIMENSIONAL OUTLINE

+000
e-1.500 #9299 >4 <1500 2507
.220-
055 MAX. —| 12200 > poLARITY
200 SYMBOL POINTE
MAX.| | | (NoTE 2) ( )
POINT A DIA. A
(NoTE) | .125 MAX. 027~
i P 2 R DIA
Lol | ¢ T
Foar- K% X Y - |‘-—"2”
935 .060—
DiA. 5 063
— % .245— 280 DIA.
.025 MAX—>lle~ L360—400 DIA-
DIA.
fe————.725 MAX.——>

DIMENSIONS IN INCHES
92CS-9728RI

NOTE I: DO NOT DIP SOLDER BEYOND POINTS A AND B.

NOTE 2: ARROW INDICATES DIRECTION OF FORWARD (EASY)
CURRENT FLOW AS INDICATED BY DC AMMETER.

TERMINAL DIAGRAM
CATHODE ,CASE

ANODE
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40-AMPERE SILICON RECTIFIERS

INTIE3A INTBA

'IN1186A-1NT190A -

RCA-1IN1183A, IN1184A, 1N1186A, 1IN1187A, 1IN1188A,
1N1189A, and IN1190A 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, transmitters, and rf generators.
They are also extremely useful in power supplies for
dc motors, inwelding and electroplating equipment, 1in
dc-blocking applications, in magnetic amplifiers, and
in a wide variety of other applications in heavy-
duty industrial and military equipment.

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 with-
stand installation torques of up to 50 inch-pounds—
a feature of significant value in applications in-
volving mechanical shock and vibration.

low thermal resistance

low forward voltage drop

welded construction

low leakage current

JEDEC DO-5 OQutline

high output current:

up to 160 amperes — 6 rectifiers in 3-phase, full-
wave bridge circuit :

up to 120 amperes — U4 rectifiers in single-phase,
full-wave bridge circuit

Stud-Mounted

Types for

Industrial

and Military

Power Supplies

JEDEC DO-5

® available in reverse-polarity versions:
INII83RA, INII8Y4RA, INII86RA, INIIS7RA,
INI189RA, INII90RA

® extra-high-strength zirconium-alloy mounting stud—
withstands installation torque of upto 50 inch-pounds

® designed to meet stringent military mechanical and
environmental specifications

® diffused-junction process — exceptional uniformity
and stability of characteristics

® hermetic seals

INI188RA,

HALF-WAVE RECTIFIER SERVICE

Absolute-Maximum Ratings for Supply Frequency of 60 cps, Single-Phase Operation, and with Resistive

or Inductive Load

INI183A INII8YA INT186A INII187A IN1188A INI189A INI 190A
PEAK REVERSE VOLTS . . . . . . . . .. 50 100 200 300 400 500 600
RMS SUPPLY VOLTS. . . . . . . . . . . 35 70 140 212 284 355 424
DC BLOCKING VOLTS. . . . « ¢ « « « . . 50 100 200 300 400 500 600
AVERAGE FORWARD AMPERES:
At 150° C case temperature . . . . . 40 -
At other case temperatures . See Fig.1l
PEAK SURGE AMPERES:?2
One-half cycle, sine wave. 800 -
For more than one cycle. . . . . . . == See Fig.5 >
PEAK RECURRENT AMPERES . . . . . . . . = 195 >
CASE TEMPERATURE RANGE:
Operating and storage. . -65 to +200° C
Characteristics:
Max. Forward Voltage Drop (Volts)b . 0.65
Max. Reverse Current (Ma):
Dynamic® . . . . . o o 0000 . 2.5 2.5 2.5 2.5 2.2 2 1.8
StaticC. e e e 0.015
Max. Thermal Resistance,
Junction-to-Case . 1° C/watt

Superimposed on device operating within the maximum
specified 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.

c

Average value for one complete c¥cle,at maximum peak
reverse voltage, maximum average forward amperes= 40,
and case temperature (°C) = 150.

DC value, at maximum peak reverse voltage and case
temperature (°C) = 25.

I
e s
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FILE NO. 38

TYPE OF OPERATION® CASE TEMPERATURE : MEASURED
A-DIRECT CURRENT WITH A THERMOCOUPLE AT
B-SINGLE PHASE CENTER OF FLAT OF HEX
C—THREE PHASE FLANGE.

D-SIX PHASE LOAD: RESISTIVE OR INDUCTIVE
Seezasis :
S

[+
[e]

»
o

MAXIMUM AVERAGE
FORWARD AMPERES

n
o

}
HH
() HHHT

100 150 200
CASE TEMPERATURE —°C

92CS-11342RI

Fig.1 - Rating Chart for Types 1IN1183A,
IN1184A, IN1186A, IN1187A, IN1188A,
IN1189A, 1IN1190A, and corresponding

reverse-polarity verstions.

NATURAL_COOLING.
SINGLE—-PHASE OPERA
RECTIFIER TYPE IS STUD—MOUNTED

40 DIRECTLY ON, HEAT S
; HEAT SINK: /16 THICK 'CopeeR
N N A MAT BLACK SURFACE AND|
N THERMAL EMSSVITY OF GS.
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92CM-11348

Fig.3 -Operation Guidance Chart
for Types 1IN1183A, IN1184A,
IN1186A, 1IN1187A, IN1188A4,
IN1189A, IN1190A, and corres-

ponding reverse-polarity versions.

INT183A, IN1184A, INT186A-1NT190A

FOR DC OPERATION USE MULTIPLYING FACTOR= 0.8

TR
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T
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= 1.4
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6 40 60 180

80 00 120
CONDUCTION ANGLE—DEGREES
92CS-10910

Fig.2 -Current-Multiplying-Factor Chart
for Polyphase and DC operation for Types
IN1183A, IN1184A, IN1186A, IN1187A,
IN1188A, 1IN1189A, 1IN1190A, and corres-

ponding reverse-polarity versions.

[FORCED-AIR_COOLING: AIR VELOCITY= _ SINGLE-PHASE OPERATION.
1000 FEET PER MINUTE PARALLEL RECTIFIER TYPE IS STUD—
TO PLANE OF HEAT SINK. MOUNTED DIRECTLY ON HEAT SINK.
) HEAT SINK 1/16"~THICK COPPER
N HA MAT BLACK SURFACE
ND HERMAL EMISSIVITY OF 09,
INCOMING-AIR TEMPERATURE :
ASURED AT A POINT IN SPACE
174, AWAY_FROM TUE CASE AND
1/4" BELOW THE HEAT SINK.
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Fig.4 -Operation Guidance Chart
for Types 1IN1183A, 1N11844,
IN1186A, 1IN1187A, 1IN11884,
IN1189A, 1N1190A, and corres-

ponding reverse-polarity versions.



INT183A, IN1184A, IN1186A-1N1190A

FILE NO. 38

SUPPLY FREQUENCY=60 CPS SINE WAVE CASE TEMPERATURE=I50° C
RESISTIVE OR INDUCTIVE LOAD.

RMS SUPPLY VOLTAGE =MAXIMUM-RATED VALUE

AVERAGE FORWARD CURRENT=MAXIMUM-RATED VALUE

\
\\
~

3
]

AMPERES PER CYCLE
3
[e]
/

g
|

MAXIMUM-PEAK-SURGE

| 2 4 6 8 9 2 4 6 800

SURGE—CURRENT DURATION—CYCLES
92CS-11350

Fig.5 - Surge-Current Rating Chart

for Types IN1183A, IN11844,
IN1186A, 1N1187A, IN1188A,
IN1189A, IN1190A, and corres-

ponding reverse-polarity versions.
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INSTANTANEOUS FORWARD AMPERES
[

n

o 0.2 04 06 08 | 1.2 14

INSTANTANEOUS FORWARD VOLTS
92Cs-i1340

Fig.6 - Typical Forward Charactertistics
for Types IN1183A, 1IN1184A, 1N1186A4,
IN1187A, IN1188A, 1IN1189A, 1IN1190A4,
and corresponding reverse-
polarity versions.

OPERATING CONS IDERATIONS

Because these rectifiers may operate at voltages
which are dangerous, care should be taken in the de-
sign of equipment to prevent personnel from coming
in contact with the rectifier.

The recommended torque is 26 to 36 inch-pounds
applied to 1/4-28 UNF-2Bhex nut assembled on thread.

The applied torque during installation should
not exceed 50 inch-pounds.

Use of Rating Charts and Guidance
Charts for Heat-Sink Operation.

The fundamental consideration in the application
of these silicon rectifiers is the current—case-tem-
perature relationship established in Fig.l. Figs.3
and 4 are guidance charts for operation of these
devices with heat sinks in single-phase circuits.

Fig.2 is used in conjunction with Fig.3 and
Fig.4 to determine maximum heat-sink sizes or maxi-
mum average forward amperes per rectifier cell for
polyphase operation and dc operation. The procedure
for the use of Figs.2, 3, and 4 is as follows:

Step I: From Fig.2 determine the current-multi-
plying factor for the applicable conduction angle.
(For dc operation use current-multiplying factor

of 0.8).

Step 2: Divide the required load current in am-

peres by the number of current paths — as shown
in the following Table — to determine average
forward amperes per rectifier cell.
Type of Operation No. of Current Paths

Single-Phase, Full-Wave:

Center-Tapped 2

Bridge 2
Three-Phase:

Wye 3

Double Wye 6

Bridge 3
Six-Phase Star 6

Step 3: Multiply average forward amperes estab-
lished in Step 2 by the current-multiplying factor
established in Step 1 to determine adjusted aver-
age forward amperes per rectifier cell, for use
with Fig.3 or Fig.4.

Step 4: Using the product obtained in Step 3,
determine fromFig. 3 or Fig.4 either (a) the maxi-
mum allowable free-air temperature or incoming-
air temperature for a given heat-sink size, or (b)
the minimum heat-sink size for a given free-air
temperature or incoming-air temperature.

Example

Conditions:

(a) Three-phase, half-wave (wye)operation, con-
duction angle = 120°

(b) Desired output current = 90 amperes

(c) Forced-air cooling; incoming-air temperature

=90° C

Problem:

Determine minimum heat-sink size.

Procedure:

Step 1: From Fig.2, the current multiplying
factor for a conduction angle of 120° is 1.18.
Step 2: For three-phase half-wave operation the
number of current paths is three. The average
forward current through each rectifier cell is,
therefore, 90/3, or 30 amperes.

Step 3: Multiplying average forward amperes
(30) obtained in Step 2 by the current-multi-
plying factor (1.18) obtained in Step 1 yields
35.4 adjusted forward amperes.

Step 4: From Fig.4, for forced-air cooling, the
minimum heat-sink size for the conditions shown
is 5" x 5",



FILE NO. 38 INT183A, IN1184A, INT186A-1N1190A

3T CASE_TEMPERATURE = 200° C
» 1
W
4
&
=
g
]
) L
g 2 : :
8 B (S ! Fig.7 - Typical Reverse Characteristics
> FEo 7 for Types IN1183A, IN1184A, 1N1186A,
€ : - IN1187A, IN1188A, 1IN1189A, 1IN1190A4,
32, 1 ! and corresponding reverse-
w > i . .
E n g polarity versions.
z 1ORAHH
< 7
S /
[2] AT
z ;
0 100 200 300 400 500 600
INSTANTANEOUS REVERSE VOLTS
92CS~11336RI
D IMENS IONAL OUTLINE
JEDEC DO-5
SEE NOTE 3 I
667" MIN.
687" MAX. MICA
080" MAX. WASHER
e
; o HEAT
INSULATION l HEAT ,
" TEFLON
440" MIN. —'l I‘—-375 MAX. SLEEVE N
757 MAX. LOCK WASHER )
HOLE 4 ____L 17/4-28 UNF-28B TERMINAL
156" MIN. FLAT LUG
92LS-1501
- F
667" MAX. DIA, —> *‘ ** e— 1.000“MAX.
g .450” MAX.
IS MIN, ) .
-200"MAX. Fig.8 - Suggested Mounting Arrangement for
' f™—see nore applications requiring that rectifier be
'/4‘28UNF-2A—t: : P electrically insulated from heat sink. For
SEE NOTE | —i ! 4537 MAX. direct mounting omit mica and teflon washers.
{ ! l (Mounting components of the type shown are
92CS-10758R3 furnished with each rectifier. The increase
. n . : < .
A pojarity symbol for types IN1183A, in thermal teszstanct? with the g mounting
IN1184A, 1N1186A, 1N1187A, 1N1188BA, components is approximately 1.5° C/watt.)

1N1189A, and 1N1190A.

*Polarity symbol for types IN1183RA,
IN1184RA, 1IN1186RA, 1IN1187RA, 1IN1188RA,
IN1189RA, and IN1190RA.

NOTE I: MUST WITHSTAND TORQUE OF 30 INCH—POUNDS
APPLIED TO 1/4-28 UNF-2B NUT ASSEMBLED ON STUD THREAD. Information furnished by RCA is believed to be accurate and re-
. . " liable. However, no responsibility is assumed by RCA for its use;
MEM%FA OD I;ZMOE,,T E’?‘I?N IOMFU MU NTHREADED PORTION: 0.249 nor for any in’fringements of patents or other rights of third
v : parties which may result from its use. No license is granted by
NOTE 3: ANGULAR ORIENTATION OF THIS TERMINAL UNDEFINED. implication or otherwise under any patent or patent rights of RCA.
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12-AMPERE SILICON RECTIFIERS

:File No: 20 |

(

Used in generator-type power supplies for
mobile equipment; in dc-to-dc converters,
battery chargers, and machine-tool controls;

in power supplies for aircraft, marine, and Stud-Mounted
missile equipment, for dc motors, trans-
mitters, rf generators, welding equipment, and Types for

electroplating systems; in dc-blocking
service, and ina wide variety of other appli-

cations inmilitary and industrial equipment. Industrial and
HALF-WAVE RECTIFIER SERVICE .
Absolute-Maximum Ratings for Supply Frequency of Military Power

60 cps, Single-Phase Operation, and with
Resistive or Inductive Load

li
< < SUpp es JEDEC DO-4
T/ S8 E LS GG
$/S/S/S/S/F /S
S/S/S/S/S/S /S
~N ~N $ ~N ~ ~ ~
PEAK REVERSE
VOLTS . . . . . 50| 100| 200| 300| 400 500| 600
TRANSIENT RE-
,XSL‘?EEX%}?' e available in reverse-polarity versions:
TIVE ((iS-msgc I N1199-RA, IN1200-RA, INI1202-RA, INI203=RA,
T aarTation INI204-RA, INI205-RA, INI1206-RA
g?rattuorgoroaonéi 1100 | 200! 350! 450| 600| 700| goo| ® designed to meet stringent military mechanical
(\ RMS SUPPLY VOLTS . 35 70| 140| 212 284| 355| 424 and environmental specifications
g Dcvgl]:%gKING 50 | 100! 200! 300! 400| 500 600 ® diffused=-junction process — exceptional uni-
AVERAGE FORWARD formity and stability of characteristics
ﬁfpfgggzccase ® hermetic seals ® welded construction
temperature . . | 12| 12| 12| 12| 12| 12| 12| ¢ Jow thermal resistance ® low leakage current
At other case
temperatures. . f[€—————— See Fig. 1 ——————>1 @ low forward voltage drop @ JEDEC DO-4 outline
PEAK RECURRENT .
AMPERES . . . . | 50| so| so| so| so| so| so| ®high output current:
pEmpggEg?‘ up to 30 amperes — 6 rectifiers in 3-phase,
One-hal‘fcycle full-wave bridge circuit
;ineo wave . . . |240| 240| 240 240| 240| 240| 240 up to 24 amperes — U rectifiers in single-
n m . . .
tg:n ore,eozycolree, e« See Fig.4 —————> phase full-wave bridge circuit

CASE-TEMPERATURE
RANGE: Operating

and Storage . . [€———— -65to1200° C ————>
Superimposed on device operating within the
Characteristics: maximum voltage, current, and temperature ratings
: and may be repeated after sufficient time has
Max. Forward elapsed for the device to return to the presurge
Voltage Drop thermal-equilibrium conditions.
(Volts) . 0.55]0.55| 0.55} 0.55| 0.55[ 0.55] 0.55
Max. Reverse
Current (Ma.): A Average value for one complete cycle at case tem-
Dynamic™. . . . 3| 2.5 2| 1.75| 1.5] 1.25 1 perature of 150° C and at maximum rated voltage
Static® . . . . ]0.004/0.004|0.004]0.004]|0004]0.0040.004 and average forward current.
Max. Thermal
Resistance, .
Junction-to- ® DC value, at maximum peak reverse voltage,
Case. . . . . . fe————— 2°C/Watt ———=| and case temperature (°C) = 25.

OF AM E R IC A Trademark(s) ® Registered Printed in U.S.A.

Marca(s) Registrada(s) TN1 ]99A, N ]200A, IN1202A-1N1208A 5/66 -




FILE NO. 20

TYPE OF OPERATION:  CASE TEMPERATURE: MEASURED WITH A

A-DIRECT CURRENT THERMOCOUPLE AT
B-SINGLE PHASE CENTER OF FLAT
C~THREE PHASE OF HEX FLANGE
D-SIX PHASE LOAD: RESISTIVE OR
INDUCTIVE
20

15

D

MAXIMUM AVERAGE FORWARD
AMPERES
S

150 160 170 180 [
CASE TEMPERATURE—°C

92CS—11065RI

Fig.1 - Rating Chart for all Types.

NATURAL COOLING.,
SINGLE~PHASE OPERATION.
RECTIFIER TYPE IS STUD—MOUNTED DIRECTLY
ON HEAT SINK.
HEAT SINK: 1/16"~THICK COPPER WITH A MAT
BLACK SURFACE AND THERMAL EMISSIVITY
OF 0.9.
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Fig.2 - Operation Guidance Chart for all

Types and corresponding reverse-
polarity versions.

INT199A, IN1200A, IN1202A-1N1206A

FORCED—AIR COOLING: AIR VELOCITY=1000 FEET PER
MINUTE PARALLEL TO PLANE OF HEAT SINK.
SINGLE-PHASE OPERATION.
RECTIFIER TYPE IS STUD-MOUNTED DIRECTLY ON
HEAT SINK.
HEAT SINK : 1/16"=THICK COPPER WITH A MAT BLACK
SURFACE AND THERMAL EMISSIVITY OF 0.9.
INCOMING-AIR TEMPERATURE : MEASURED AT A POINT
IN SPACE 1/4"AWAY FROM THE CASE AND 1/4"
BELOW THE HEAT SINK.
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Fig.3 - Operation Guidance Chart for all
Types and corresponding reverse-
polarity versions.

SUPPLY FREQUENCY=60 CPS SINE WAVE

CASE TEMPERATURE=150° C

RESISTIVE OR INDUCTIVE LOAD.

RMS SUPPLY VOLTAGE = MAXIMUM-RATED VALUE
AVERAGE FORWARD CURRENT=MAXIMUM—-RATED VALUE

250

200

~.

MAXIMUM—-PEAK-SURGE
AMPERES PER CYCLE
)4

4
| - 10 ;
SURGE—CURRENT DURATION—CYCLES

4 !IOO

92CS—1I066RI

Fig.4 - Peak-Surge-Current Rating Chart for
all Types and corresponding reverse-
polarity versions.
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INT199A, IN1200A, IN1202A~1N1206A FILE NO. 20

FOR DC OPERATION USE MULTIPLYING FACTOR = 0.8 HHIH o I
A N feaki 8 I [‘r CASE TEMPERATURE=200° C
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Fig.5 - Current-Multiplying-Factor Chart for Fig.7 - Typical Reverse Characterisiics for

Polyphase and DC operation for all Types and all Types and corresponding reverse-
corresponding reverse-polarity versions. polarity versions.
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92CS—-11072R 2
Fig.8 - Suggested Mounting Arrangement.
(Mounting components of the type shown
are furnished with each rectifier cell.
The increase in thermal resistance with

Fig.6 - Typical Forward Characteristics for
all Types and corresponding reverse-
polarity versions.

these mounting components is approximately

3 °C/watt.)

OPERATING CONSIDERATIONS

Because these rectifiers may operate at volt- per rectifier cell for polyphase operation and
ages which are dangerous, care should be taken in dc operation. The procedure for the use of
the design of equipment to prevent the operator Fig.5 is as follows:
from coming in contact with the rectifier.

] . ) Step 11  From Fig.5 determine th
The recommended installation torque 1is 15 to 1ti i g i Courent-
20 inch-moum e o g s 15t multiplying factor for theapplicable conduction

le. i -
assembled on stud thread. ;il)%i:g fa(thzII" S§ (t))pgr)atlon use current multi-

The applied torque during installation should

(\ not exceed 25 inch-pounds. Step 2: Divide the required load current in
; : : amperes by the number of rectifier circuit
/ Use of Rating Charts and Operation Guidance Chart. branches — as shown in the following Table —
Fig.5 is used in conjunction with Fig.2 and to determine average forward amperes per recti-

Fig.3 to determine maximum average forward amperes fier cell.

-3-
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INT199A, IN1200A, IN1202A-1N1206A

Type of Operation No. of Circuit Branches

Single-Phase, Full-
Wave:

Center-Tapped 2

Bridge

[ 3]

Three-Phase:
Wye
Double Wye
Bridge

W O W

Six-Phase Star

Step 3: Multiply average forward amperes
established in Step 2 by the current-multiplying
factor established in Step 1 to determine
adjusted average forward res per rectifier
cell, for use with Fig.2 or Fig.3.

Step 4: Using the product obtained in Step 3,
determine from Fig.2 or Fig.3 either (a) the
maximum allowable incoming-air temperature or
ambient temperature for a given heat-sink size,
or (b) the minimum heat-sink size for a given
incoming-air temperature or ambient temperature.

Example

Conditions:
(a) Three-phase, half-wave (wye) operation, con-
duction angle = 1200

(b) Desired output current = 30 amperes

(c) Forced-air cooling; incoming-air tempera-
ture = 90°

Problem:
Determine minimum heat-sink size.

Procedure:

Step 1: From Fig.5, the current multlplylng
factor for a conduction angle of 120° is
1.18.

Step 2: For three-phase half-wave operation
the number of rectifier circuit branches is
three. The average forward current through
each rectifier cell is, therefore, 30/3,
or 10 amperes.

Step 3: Multiplying average forward amperes
(10) obtained in Step 2 by the current-
multiplying factor (1.18) obtained in Step 1
yields 11.8 adjusted forward amperes.

Step 4: From Fig.3, for forced-air cooling,
the minimum heat-sink size for the conditions

shown is 2-1/2" x 2-1/2".

DIMENSIONAL OUTLINE
JEDEC DO-4

L1

A ¥,
Ul [
T oeo“mm.

SEE
NOTE 2
Jje—10-32-UNF 2A

>
N
Nl

92CS-1I070RI

, 1N1200- A
’ 1N1203—A,
1N1205-4A, and

Note 1: Normal installation torque is 15 to 20
inch—-pounds applied to a 10/32 UNF-2B hex nut
assembled on stud thread. The applied torque
during installation should not exceed 25 inch-
pounds.

Note 2: Diameter of unthreaded portion: 0.189"
max., 0.163" min.

Note 3: Angular orientation of this terminal is
undefined.

Note 4: The device may be operated in any position.

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

[




IN1341B 1N13428
1N1344B-1N13488

6-AMPERE SILICON RECTIFIERS

File No.

These silicon rectifiers are intended for use in
generator-type power supplies for mobile equipment; in
dc-to-dc converters, power supplies for dc motors, trans-
mitters, rf generators, welding equipment, and elec- Stud-Mounted
troplating systems; in dc-blocking service, magnetic
amplifiers, and in a wide variety of other applications Types for Industrial
in industrial equipment.

HALF-WAVE RECTIFIER SERVICE
Absolute-Maximum Ratings for Supply Frequency of 60 cps,
Single-Phase Operation, and with
Resistive or Inductive Load

Power Supplies

/8 /L S/ /R /&
> * * N x * *
/)L S/ /)0 JEDEC DO-4
/3/ T/ 2/F/ 3/ 2

PEAK REVERSE
VOLTS. . . . . . 50 100 | 200 300 | 400 | 500 | 600
TRANSIENT RE - ® Available in reverse-polarity versions:
NSRS INI34IRB, INI342RB, INI3YURB, INI3UERB, INI3U6RB,
TIVE (5-msec INI347RB, INI348RB
max. duration . .
and case tem- ® Designed to meet stringent mechanical and
perature range . s g .
of 0t0200° C. . | 100 | 200 | 350 |450 | 600 | 700 | 800 environmental specifications
_ RMS SUPPLY VOLTS . 35 70 | 140 | 212 | 284 | 355 | 424 ® Diffused-junction process — exceptional uni-
({ DC SLOCKING formity and stability of characteristics
VOLTS. . . . . . 50 100 | 200 | 300 | 400 | 500 | 600
AVERAGE FORWARD ® Hermetic seals ® Welded construction
Q{“?ggﬁc case ® Low thermal resistance ® Low leakage current
Zimgiiziuzz;e' . 6 6 6 6 6 6 6 ® Low forward voltage drop @ JEDEC DO-4 outline
temperatures , ., |®€—————— See Fig.1 > @ High output current:
PEQMKPE‘EB%‘SJRRENT e | o5 ‘ os | o | 95 I o5 ‘ 05 up to I5 amperes — 6 rectifiers in 3-phase,
full-wave bridae circuit
PEmPEIF{FE%(S;Ea up to 12 amperes — 4 rectifiers in single-
One-half cycle, phase full-wave bridge circuit
sine wave. . . . | 160 | 160 | 160 | 160 | 160 | 160 | 160 RATING CHART
CA%E&EEMPBR[:EEEH TYPE OF OPERATION: CASE TEMPERATURE: MEASURED VI;ITEH A#
and Storage. . . |€——  65t04200° C—— 8- %‘.EECE Bhase CENTER GF FLaT
<. B oSINeLE ST GF HEX PLANGE.
i 5ZEX PuASE LOAD: RESISTIVE OR
Characteristics: INDUCTIVE..
Max. Forward T HHH REREE F ! i 5 1:;
Voltage Drop 8 i
(Volts). . . . . 0.65 [ 0.65(0.65 [0.65]0.65]0.65|0.65 7-:—".“‘ ot 2 f
Max. Reverse g i T
Currentb(Ma ) §§ GEF“:FC N
Dynamlg 0.45 | 0.45 10.45 |0.45 [ 0.45 | 0.45 | 0.45 Y ettt M N
Static®. . . ]0.004]0.004|0.004 |0.004{0.004|0.004 0. 004 23 p i NORONC i
s o 4 m—— R e e e
aSuperimposed on device operating within the maximum volt- %g 3
age, current, and temperature ratings and may be repeated g S T
atter sufficient time has elapsed for the device to return -2 T
to the presurge thermal-equilibrium conditions. | = :
Average value for one complete cycle at case temperature of o i } %v E i;;:,,, T :
150° Cand at maximum rated voltage and average forward current. 150 160 cl;\ge TEINE“%RATUI';'? 200 2100 220
DC value, at max1mum peak reverse voltage, and case tem- . SEcs-l06SRE
L perature (°C) = 25. Fig.1
RADIO CORPORATION OF AMERICA rescros © rsmecs

Morcols) Regisrodels) IN1341B, IN1342B, IN1344B—IN1348B 5/66 —

E AND DEVICES, HARRISON, N.J.
[ELECTRONIC COMPONENTS AND DEVICES, HARRISON, M-J:  Reprinted from IN1341B,IN1341B, IN1344B~IN1348B_5/64




FILE NO. 58

A Polarity symbol for types
IN1341B, 1N1342B,
1N1345B, 1IN13uU68B,

and 1N1348B

Note I: Normal

assembled on stud thread.
during installation should not exceed 25

pounds.

IN1344B,
IN13478B,

DIMENSIONAL OUTLINE
JEDEC DO-4

1N1341B,1N1342B,1N1344B-1N1348B

&
060"
MIN. § V™
— *Polarity symbol for types
\ IN1341RB, 1N1342RB, 1IN1344RB,
178" 800 1N1345RB, 1N1346RB, 1N1347RB,
S [ F T, and 1N1348RB
¥ * 1405
Neune =ik
. 1 I—oswmm.
o | W 2
/: lle—10-32-UNF 2A
7
SEE NOTE |

92CS-11070RI

installation torque is 15 to 20 Note 2: Diameter of unthreaded portion: 0.189"
inch-pounds applied to a 10/32 UNF-2B hex nut max., 0.163" min.

The applied torque Note 3: Angular orientation of this terminal

TEFLON
BUSHING

%

MICA
WASHER

MICA
WASHER

LOCK WASHER

HEAT SINK

TERMINAL
LUG

1!0-32 UNF-2B

A
NICKEL—PLATED

92CS ~11072R 2

inch— undefined.

is

Note 4: Thedevice may be operated in any position.

Fig.2 -Suggested Mounting Arrangement.
(Mounting components of the type shown
are furnished with each rectifier cell.
The increase in thermal resistance with
these mounting components is approximately

3 9C/watt.)

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.



3-AMPERE SILICON RECTIFIERS

File No.

Types IN1612 through 1IN1616 are in-
tended for use in generator-type power
supplies for mobile equipment; in dc-to-
dc converters, battery chargers and
machine-tool controls; in power supplles
for aircraft, marine, 'and missile equip-
ment, for dc motors, transmitters, rf
generators, welding equipment, and
electroplating systems; 1in dc-blocking
service, magnetic amplifiers, and 1in a
wide variety of other applications in
military and industrial equipment.

The IN1612 through IN1616 utilize a
special copper-alloy mounting stud which
can withstand an installation torque of
25-inch pounds — a feature of primary
importance in applications critical as
to shock and vibration. In aeddition,
these rectifiers are conservatively
rated to permit continuous operation at
maximum ratings in applications re-
quiring high reliability under severe
operating conditions.

HALF-WAVE RECTIFIER SERVICE

Absolute-Maximum Ratungsgor~Sup¢LyFrequenqyof
60 cps, Single-Phase Operation, and wi
Resistive or Inductive Load

v N Ra © ©
S/
S/E/SE/ S/
PEAK REVERSE
VOLTS. . . 50 | 100 | 200 [ 400 | 600
RMS SUPPLY
VOLTS. . . . . 35 70 | 140 | 280 | 420
DC BLOCKING
VOLTS. . . . 50 | 100 | 200 | 400 | 600
AVERAGE FORWARD
AMPERES:
At 135°C case
temperature . 5 5 5 5 5
At other case
temperatures. [¢——— See Rating Chart ——»
PEAK RECURRENT
AMPERES. . . 15| 15| 15| 15| 15
CASE TEMPERA-
TURE RANGE:
Operating and
Storage. «——— 65 to *175° C ——>»

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

Stud-Mounted
Types for
Industrial and

Military Power

Supplies

JEDEC DO-4

e available in reverse-polarity versions:
INI612-R, INI6I3-R, INI6I4Y-R, INI6I5-R,
INIBI6-R

® extra-high-strength copper-alloy mounting stud —
withstands installation torque of 25 inch-pounds

® designed to meet stringent miJitary mechanical
and environmental specifications

o diffused-junction process — exceptional uni-
formity and stability of characteristics

® low thermal resistance ® welded construction

® hermetic seals ® low leakage current

® low forward voltage drop ® JEDEC DO-4 outline

® high output current:
upto 14 amperes — 6 rectifiers in 3-phase,
full-wave bridge circuit

up to |0 amperes — 4 rectifiers in single-
phase full-wave bridge circuit

TYPE OF OPERATION: CASE TEMPERATURE: ¥E£’§5S(E:8UVF!L'EHG
A-DIRECT CURRENT
B-SINGLE PHASE CENTER 'QLAZIéIE\T

- OF HE
S_QSFEEK?EASE LOAD‘RFSS14¥§ OR

N

6.25

w

ofto
/

n
o
y.

N
n
A

MAXIMUM AVERAGE FORWARD AMPERES

O
130 135 140 145 150 155 160 165 170 175
CASE TEMPERATURE—"°C

92CS-11295

Fig.1 - Rating Chart for all Types and
corresponding reverse-polarity versions.

Printed in U.S.A.

IN1612-1N1616 5/66

Trademark(s) ® Registered
Marca(s) Registrada(s)

Reprinted from IN1612—1N1616 9/61
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FILE NO. 18 IN1612-1N1616
30 Tof
s NS
ofe QAN
W 2s e L N N x N N
i » Characteristics: > h >
2 N Max. Forward
o 20 & Voltage Drop
5 & (Volts):
3 ; At 25° C case
s £ temperature
2 Gy, and dc for-
2 / ward current
Z 0 =10 amperes. 1.5 1.5 1.5 1.5 1.5
£ Max. Reverse
E Current (Ma):
z2 5 Dynamic® . . . 1 1 1 1 1
Staticb. . . . |0.01 |0.01|0.01 |0.01 [0.01
5 oz o8 o o 3 5 T a Average value for one complete cycle, at
INSTANTANEOUS FOWARD VOLTS ) ’ maximum peak reverse voltage, forward amperes
= 5, and case temperature (°C) = 150.
92Cs-11296 b
DC value, at maximum peak reverse voltage,
and case temperature (°C) = 25.

Fig.2 - Typical Forward Characteristics for

all Types and corresponding reverse-
polarity versions.

3SHJfiNi6I2FINT6I2R CASE_TEMPERATURE (°C)=175

INIeI13{INI6I3R

Lmu 3 I

e ¥ INI&IG

o INI§I14

o INISI4R 1

S INIl

Ses INIBISR s

5 T IN| 6_I_‘1>_

@ 2 I

Y i

w

T 5

£

8 ]

z 1H /

= i

<

-

2 osif A

il 1
0 -l00 -200 -300 -400 -500 -600 -700

INSTANTANEOUS REVERSE VOLTS
92CS-11297

Fig.3 - Typical Reverse Characteristics for
all Types and corresponding reverse-
polarity versions.

©)

TEFLON
BUSHING
MICA
WASHER HEAT SINK
MICA
WASHER
TERMINAL
LUG

Z‘—IO-'."Z UNF-28B
BRASS NUT
NICKEL—PLATED

LOCK WASHER

92CS-11072R2

Fig.4 - Suggested
Mounting Arrangement.

OPERATING CONSIDERATIONS

Because these rectifiers may operate
at voltages which are dangerous, care
should be taken in the design of equipment
to prevent personnel from coming in contact
with the rectifier.

DIMENSIONAL OUTLINE (JEDEC DO-Y4)

.800"
MAX.

060" MIN.
SEE
NOTE 2
tle—10~32-UNF 24

»
N
N—

92CS~1I070RI

A Polarity symbol for types 1N1612 through 1N1616.

* polarity symbol for types IN1612-R through IN1616-R.

Note I: The recommended installation torque is
15 to 20 inch-pounds applied to a 10/32 UNF-2B
hex nut assembled on stud thread. The applied
torque during installation should not exceed 25
inch—-pounds.

Note 2: pDiameter of unthreaded portion:
max., 0.163" min.

0.189"

Note 3: Angular orientation of this terminal
is undefined.

Note 4: This device may be operated in any
position.

™



RCA Sikcrion SILICON RECTIFIERS

IN1763A
IN1764A

File No.

RCA-1N1763A and 1IN1764A 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-1N1763A and 1N1764A supersede and are
unilaterally interchangeable with RCA-1N1763 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 (see OPERATING CONSIDERATIONS).

BCA-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-1IN1764A 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 1N1764A have an operating-
temperature range of -65°C to t135°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

For Power-Supply Applications
In Commercial and Industrial

Electronic Equipment

Features:

e high dc-output-current capability:

a) with natural convection cooling:
| ampere -resistive or

inductive load to 75°C
3/4 ampere - capacitive TEa
load
b) with simple heat sinks:
2 amperes - | to 105°C

capacitive load f Tc

up to 2 amperes - | to 75°C
capacitive load /|  Tfa

low dc reverse (leakage) currents:
5 na max. at 25°C; 100 na max. at 75°C

low forward voltage drop:
1.2 volts max. at a dc forward current
of | ampere

wide operating-temperature range:
-65°C to +135°C

hermetically sealed JEDEC DO-I package

unilaterally interchangeable with Types
INI763 and iNI764

R —— S A

Printed in U.S.A.

CORPORATION OF AMERICA  Toseraris © tsiseres

RADIO

ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

Marca(s) Registrada(s)

1IN1763A, IN1764A  6-66




File No. 89 IN1763A, IN1764A

RECTIFIER SERVICE

Absolute-Maximum Ratings, for a Supply Frequency of 60 cps: -

Type Type
INI763A INI764A
PEAK REVERSE VOLTAGE. . . . . . . ¢« . « « . . 400 500 max. volts
BMS SUPPLY VOLTAGE:
For operation with resistive or
inductive loads . . . . . . . . . .. .. 280 350 max. volts
For operation with capacitive loads . . . . 140 175 max. volts
At Free-4dir At Free-4ir
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 1 See Fig.l 1 See Fig.l max. amp
For operation with capacitive loads:
AVERAGE (DC). + v v v v v v v o v @ v o 0.75 0.75 max. amp
PEAK RECURRENT. . . . . ¢« . v v v v « 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 o o o o o o o o« o o o o -65 to +135 -65 to +135 °c
StOTage o v o o « & & o « o o o o 4 0 e e . -65 to +150 -65 to +150 °c
SUPPLY FREQUENCY (CPS1=60 SUPPLY VOLTAGE: SINUSOIDAL; FREQUENCY (CPS)=60
SURGE="TURN-ON" TRANSIENT OF 49
2 MILLISECONDS DURATION 40
I :(b 3:
o ; \
2 —re §a g 3 N
g SURS FEL & . N
g "830&'8 : \F
e AKIRECURRENT By 33 B 2 Bis
q= SsEaRsassisassazani °55% 8y 3 . \ ~Empg,
Sp A et sER208E z ~ ~RE (L] L
e OREINDUCTIVETLOA 18725 2 ~ T (2C)=2s
<zt‘*m: RSaasaassSidEnans: 3< 15358 3 0 == i
SEOP T AVERAGE =i wo s z — 75
= = CAPACITIVEALOA 2 s Zi0%x"]
Z o 2xiioX 5
; 0.25 | >§<<st f:iE
0 B oS o A ) ) 100
-100 -76-50-25 O 25 50 75 100 125 150 CYCLES OF SUPPLY VOLTAGE
FREE-AIR TEMPERATURE (TFa)—°C 92¢s-1308!
92Cs-13087 . .« . .
Fig.2 - Repetitive Surge Current Rating Chart for
Fig.1 - Rating Chart for RCA-IN1763A and IN1764A RCA-1IN1763A and IN1764A

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.
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IN1763A, IN1764A File No. 89

Characteristics, at a Free-4ir Temperature of 25°C:
} Type Type
( INI763A INI764A
~  Maximum Instantaneous Forward Voltage at an
Instantaneous Forward Current of 1 ampere. . . . 1.2 1.2 volts
Maximum DC Reverse Current;
At a Peak Reverse Voltage of 400 volts . . . . . 5 - pa
At a Peak Reverse Voltage of 500 volts . . . . . - 5 Ha

Characteristics, at a Free-4ir Temperature of 75°C:

Maximum DC Reverse Current:
At a Peak Reverse Voltage of 400 volts . . . . . 0.1 - ma
At a Peak Reverse Voltage of 500 volts . . . . . - 0.1 ma

Typical Performance Characteristics, at a Free-dir Temperature of 25°C:

Type Type
INI763A INI764A
Half-Wave Rectifier Service:
BRMS Supply Voltage. . . . e e e e e e e 117 117 117 150 150 150 volts
Filter-Input Capacitor (C) e e e e e e 100 200 350 100 200 350 rE
Surge-Limiting Re51stance#. e e e e e e 5.6 5.6 5.6 6.8 6.8 6.8 ohms
DC Output Voltage at Input
to Filter (Approx.):
At half-load current of 375 ma. . . . . . 140 145 150 180 185 190 volts
At full-load current of 750 ma. . . . . . 125 130 140 155 160 170 volts
B Voltage Regulation (Approx.):
( Half-load current to full-load current. . 15 15 10 25 25 20 volts
Half-Wave Voltage-Doubler Service:
BMS Supply Voltage. . . . . . . . « . « . . 117 117 117 150 150 150 volts
Filter-Input Capacitor (C). . . . . . . . . 100 200 350 100 200 350 uF
Surge-Limiting Resistance’. . . . . . . . . 5.6 5.6 5.6 6.8 6.8 6.8 ohms
DC Output Voltage at Input
to Filter (Approx.):
At half-load current of 375 ma. . . . . . 255 265 275 325 340 350 volts
At full-load current of 750 ma. . . . . . 225 240 255 285 305 325 volts
Voltage Regulation (Approx.):
Half-load current to full-load current. . 30 25 20 40 35 25 volts
Full-Wave Voltage-Doubler Service:
RMS Supply Voltage. . . . e e e e e e e 117 117 117 150 150 150 volts
Filter Input Capacitor (C) e e e e e e 100 200 350 100 200 350 ' uF
Surge-Limiting Resistance’. . . . . . . . . 5.6 5.6 5.6 6.8 6.8 6.8 ohms
DC Output Voltage at Input
to Filter (Approx.):
At half-load current of 375 ma. . . . . . 275 280 290 350 355 365 volts
At full-load current of 750 ma. . . . . . 250 260 275 320 330 345 volts
Voltage Regulation (Approx.):
Half-load current to full-load current. . 25 20 15 30 25 20 volts

# The transformer series resistance or other resistance in the rectifier supply circuit may be deducted from the

(:\ value shown.



File No. 89

IN1763A, IN1764A

OPERATING CONSIDERATIONS

Absolute-Maximum ratings are limiting values
of operating and environmental conditions appli-
cable to any electron device of a specified type
as defined by its published data, and should not
be exceeded under the worst probable conditions.

The device manufacturer chooses these values
to provide acceptable serviceability of the device,
taking no responsibility for equipment variations,
environment variations, and the effects of changes
in operating conditions due to variations in
device characteristics.

The equipment manufacturer should design so
that initially and throughout life no absolute-
maximum value for the intended service is exceeded
with any device under the worst probable operating
conditions with respect to supply-voltage varia-
tion, equipment-component variation, equipment-
control adjustment, load variation, signal varia-
tion, environmental conditions, and variations in
device characteristics.

Maximum ratings for these devices have been
established with connections made to the extreme
ends of the leads. For conservative equipment
designs, the INI763A and INI764A should be
operated wi th connections made as close as possible
to the device case.

The Maximum Forward Current Ratings for RCA-
IN1763A and IN1764A given on page 1 and in Fig.l
apply specifically for operation of these recti-
fiers in free air (natural convection cooling).
RCA-IN1763A and IN1764A can, however, provide
Average (DC) Forward Currents of up to 2 amperes
with capacitive load if these rectifiers are
attached to simple heat sinks. The Peak Recurrent
Forward Current capabilities of these rectifiers
are also substantially higher than those shown in
the Maximum Ratings when the rectifiers are
attached to heat sinks.

Fig.5 shows the DC and Peak Recurrent Forward
Current capabilities of RCA-IN1763A and IN1764A
for capacitive, resistive, or inductive loads,
when operation is based on case temperature (meas-
ured at the intersection of the cathode lead and
the case flange).

Figs.6a, 6b, 6¢c, 6d, and 6e, show the DC and
Peak Recurrent Forward Current capabilities of
RCA-IN1763A and IN1764A for capacitive, resistive,
or inductive loads when these rectifiers are
mounted on simple, rectangular heat sinks of
various sizes, and operation is based on free-
air temperature.

Fig.7 shows two suggested methods for attach-
ing RCA-IN1763A or IN1764A to a heat sink. The
flange of the rectifier case may also be soldered
directly to a heat sink, provided the flange

-4 -

temperature during soldering does not exceed 235°C
for a maximum period of 10 seconds. Permanent
damage to the rectifier may result if these limits
are exceeded.

A surge-limiting impedance should always be
used in series with either of the rectifiers
described in this bulletin. The value of this
impedance must be sufficient to limit the "turn-
on" surge current to the value specified in the
Maximum Ratings. This impedance may be provided
by the power-transformer windings, or by an ex-
ternal resistor or choke.

The flexible leads of RCA-1IN1763A and IN1764A
are usually soldered to the circuit elements. It
is desirable in all installations to provide some
slack or an expansion elbow in each lead to pre-
vent excessive tension on the leads. Manual
soldering should be done carefully and quickly to
avoid damage to the rectifier by excessive heating.
To minimize heating of the rectifier junction
during manual soldering, grip the flexible lead
being soldered between the case and the soldering
point with a pair of pliers.

When dip soldering used in the assembly of
printed circuits using RCA-IN1763A or IN1764A, the
temperature of the solder should not exceed 255°C
for a maximum immersion period of 10 seconds.
The leads should not be dip soldered beyond points
"A" and "B" indicated on the DIMENSIONAL OUTLINE
drawing.

Because the cases of these rectifiers may
operate at potentials which are dangerous, care
should be taken in the design of equipment to
prevent personnel from coming in contact with the
rectifiers. It is recommended that these recti-
fiers be mounted on the under side of the equip-
ment chassis.

Figs.8, 9, 10, and Il, show typical dc-output
voltage characteristics of RCA-IN1763A and 1N1764A
as functions of dc load current, for conventional
half-wave, half-wave voltage-doubler, and full-
wave voltage-doubler circuits. The solid portions
of these curves extend to the maximum dc forward
current values given in the maximum ratings on
page 1. The dashed portions of the curves show
typical performance at the higher current values
permissible when the rectifiers are attached to
heat sinks.

It is important to note that the amount of ac

ripple present in the output of any of the recti-
fier circuits shown increases rapidly with in-
creasing load currents. If operation is intended
at the maximum current values shown on the dashed
portions of the curves, it will generally be
necessary to include additional filter circuits
to achieve satisfactory hum levels.
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Fig.9-Typical Operation Characteristics for RCA-
IN1764A in Half-Wave Rectifier Service.
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DC OUTPUT VOLTS

Fig.8 - Typical Operation Characteristics for RCA-
IN1763A in Half-Wave Rectifier Service.
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Fig.5 - Forward-Current Capabilities of RCA-1N1763A
and IN1764A for Operation with Heat Sink at
Case Temperatures from -65°C to +135°C.
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Figs.6a and 6b - Forward-Current Capabilities of RCA-1IN1763A and IN1764A for Operation with Heat Sinks.
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RCA-1N2858A, 1N2859A, 1N2860A, 1IN2861A,
1N2862A, 1N2863A, 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-IN2858A through IN2864A supersede and are
unilaterally interchangeable with RCA-1N2858
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  (see OPERATING CON-
SIDERATIONS) .

RCA-1IN2858A 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.

1N2864A

DIFFUSED-JUNCTION
SILICON RECTIFIERS

Flanged-Case
Axial-Lead Types For 1
General-Purpose Applications i

In Industrial And Commercial =
Electronic Equipment ;

Features:

e high dc-output-current capaoility:

| ampere -resistive or ) to 75°C
inductive load with natural
3/4 ampere - capacitive ( convection
load cooling
0
up to 2 amperes -capa- ;?tgogig le
citive load A P
eat sinks

e low dynamic reverse current:
0.1 ma max. at 50°C
0.3 ma max. at 75°C

e low dc forward voltage drop:
.2 volts max. at 25°C with | ampere
dc forward current

e wide operating-temperature range:
-65° to +135°C

e hermetically sealed JEDEC DO-I package

e unilaterally interchangeable with Types
IN2858 through IN286Y4

e specially processed and tested for high
reliability andstability of character-
istics

RAD'O CORPORATloN OF AMER'CA Trademark(s) ® Registered
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

Printed in U.S.A.
1N2858A through 1IN2864A  6-66

Reprinted from Issue dated 3-65

Marcal(s) Registrada(s)




‘ File No. 91 IN2858A through IN2864A

RECTIFIER SERVICE

Absolute-Maximum Ratings, for a Supply Frequency of 60 cps:
| IN2858A | IN2859A [IN2860A [ IN2861 A |IN2862A | IN2863A | IN286UA
1 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. « . « . ¢« « . . . 17 35 70 105 140 175 210 max. volts
DC REVERSE (BLOCKING) VOLTAGE . . . . . . 50 100 200 300 400 500 600 max. volts

FORWARD CURRENT:
For resistive or inductive loads:
At Tpp up to 75°C. . . . 1 1 1 1 1 1 1 max.  amp
AVERAGE (DC){At TFA above 75°C. . . . - See Fig.l >

For capacitive loads:

JAt Tpp up to 75°C. . . . 0.75 | 0.75 | 0.75 | 0.75 |0.75 | 0.75 | 0.75 max.  amp
AVERAGE (DC)lAt TFp above 75°C. . . . —= See Fig.l >
PEAK JAt Tpy up to 75°C. . . . 5 I 5 l 5 l 5 { 5 5 5 max.  amp
RECURRENT  |At Tpp above 75°C. . . . - See Fig.l >
SURGE, for "turn-on' transient of
2 milliseconds duration:
At Tpp up to 75°C. . . . 35 35 35 35 35 35 35 max.  amp
At Tgp above 75°%C. . . . - See Fig.l >
SURGE, repetitive, at Tgp = 25°C:
For one cycle of supply voltage . . 40 40 40 40 40 40 40 max.  amp
For more than one cycle of
supply voltage. . « « ¢« ¢« + . . . - See Fig.2 —>—
TEMPERATURE RANGE (FREE-AIR) l I I l l l
Operating . « « « o o o o o o « o+ & - -65 to +135 —> °c
Storage « ¢« o ¢ o v e e e e o0 . oo . - -65 to +150 > °c

Characteristics:
IN2858A IN2859A IN2860A IN2861A IN2862A IN2863A IN2864A

Maximum Forward Voltage Drop (DC)
at Tp = 1 Ampere, Tpy = 25°C. . . . . . . . .. 1.2 L2 1.2 1.2 1.2 1.2 1.2  volts

Maximum Dynamic Reverse Current
(Averaged over 1 Complete Cycle
of Supply Voltage): at Maximum
Rated PRV:
0.1 0.1 0.1 0.1 ma

_ cnO
Tppa = 50°C . . . .. 0.
0 0.3 0.3 0.3 0.3 ma

= 0O
Tpp = 75°C . . . . .

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.
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Fig.5 - Forward-Current Capabtlities of RCA-IN28584
through IN2864A forOperation with Heat Sink
at Case Temperatures from -65°C to +135°C.
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IN2858A through 1IN2864A

OPERATING CONSIDERATIONS

Absolute-Maximum ratings are limiting values
of operating and environmental conditions appli-
cable to any electron device of a specified type
as defined by its published data, and should not
be exceeded under the worst probable conditions.

The device manufacturer chooses these values
to provide acceptable serviceability of the device,
taking no responsibility for equipment variationms,
environment variations, and the effects of changes
in operating conditions due to variations in
device characteristics.

The equipment manufacturer should design so
that initially and throughout life no absolute-
maximum value for the intended service is ex-
ceeded with any device under the worst probable
operating conditions with respect to supply-volt-
age varlation, equlpment-component variation,
equipment-control adjustment, load variation,
signal variation, environmental conditions, and
variations in device characteristics.

Maximum ratings for these devices have been
established with connections made to the extreme
ends of the leads. For conservative equipment
designs, the IN2858A through IN2864A should be
operated with connections made as close as possible
to the device case.

The Maximum Forward Current Ratings for RCA-
IN2858A through 1N2864A given on page 1 and in
Fig.1l apply specifically for operation of these
rectifiers in free air (natural convection cool-
ing). RCA-IN2858A through IN2864A can, however,
provide Average (DC) Forward Currents of up to 2
amperes with capacitive load if these rectifiers
are attached to simple heat sinks. The Peak Re-
current Forward Current capabilities of these
rectifiers are also substantially higher than
those shown in the Maximum Ratings when the
rectifiers are attached to heat sinks.

Fig.5 shows the DC and Peak Recurrent Forward
Current capabilities of RCA-IN2858A through IN2864A
for capacitive, resistive, or inductive loads,
when operation is based on case temperature
(measured at the intersection of the cathode lead
and the case flange).

Figs.6a, 6b, 6c, 6d, and 6e show the DC and
Peak Recurrent Forward Current capabilities of
RCA-1IN2858A through IN2864A for capacitive, re-
sistive, or inductive loads when these rectifiers
are mounted on simple, rectangular heat sinks of
various sizes, and operation is based on free-
air temperature.

Fig.7 shows twc suggested methods for attach-
ing RCA-1N2858A, 1N2859A, 1N2860A, 1N2861A,
1IN2862A, 1IN2863A, or IN2864A to a heat sink. The
flanges of these rectifiers may also be soldered
directly to heat sinks, provided the flange
temperature during soldering does not exceed 235°C
for a maximum period of 10 seconds.®

A surge-limiting impedance should always be
used in series with any of the rectifiers des-
cribed in this bulletin. The value of this im-
pedance must be sufficient to limit the "turn-on"
surge current to the value specified in the
Maximum Ratings. This impedance may be provided
by the power-transformer windings, or by an ex-
ternal resistor or choke.

The flexible leads of the rectifiers described
in this bulletin are usually soldered to the cir-
cuit elements. It is desirable in all installa-
tions to provide some slack or an expansion elbow
in each lead to prevent excessive tension on the
leads. Manual soldering should be done carefully
and quickly to avoid damage to the rectifier by
excessive heating. To minimize heating of the
rectifier junction during manual soldering, grip
the flexible lead being soldered between the case
and the soldering point with a pair of pliers.

When dip soldering is used in the assembly of
printed circuits using these rectifiers, the tem-
perature of the solder should not exceed 255°C
for amaximum immersion period of 10 seconds. The
leads should not be dip soldered beyond points
"A" and "B" indicated on the DIMENSIONAL OUT-
LINE drawing.

Because the cases of these rectifiers may
operate at potentials which are dangerous, care
should be taken in the design of equipment to
prevent personnel from coming in contact with the
rectifiers. It is recommended that these recti-
fiers be mounted on the under side of the equip-
ment chassis.

® Permanent damage to the rectifier may result if these limits are exceeded.
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IN2858A through IN2864A

/RECTIFIER
ALUMINUM
PLATE _\
— )
[ X7 A
I T L NS =
[ TTIAY =
= L \ = HEAT SINK
SILICONE GREASE
TINNERMAN
RECTIFIER SPE%)RCLIP*
\ EQUIVALENT
j/ —
773
SILICONE GREASE HEAT SINK

92CS-13090
* Registered Trade Mark, Tinnerman Products, Inc., Cleveland 1, Ohio.

Fig.7 - Suggested Methods for Attaching RCA-1IN2858A
through IN2864A to Heat Sink.

DIMENSIONAL OUTLINE (JEDEC-DO-1)
FOR RCA-IN2858A through IN2864A

e 1.500 t:%gg—r <—I.500:'.g%g—>
.220-
055 MAX. —» €75 ¢ 0> POLARITY
200 / SYMBOL Pﬁéﬁz?
MAX. ¥ (NOTE 2) ( )
POINT A DIA.
(NoTED) | .125 MAX. /.027—
] i - 035
\ \}' « |— v DIA. !
3 € 0 % J
Yoar- K- ¥ t 7
035 T 060~
DIA. I 063
-—-——f_ .245—.280 DIA.
025 MAX—>{l L.3s0—a00 DA
DIA.
L——-Jas MAX, ————>

DIMENSIONS IN INCHES

92CS~-9728RI

NOTE I: ARROW INDICATES DIRECTION OF FORWARD (EASY)
CURRENT FLOW AS INDICATED BY DC AMMETER.

NOTE 2: DO NOT DIP SOLDER BEYOND POINTS "A" AND "B".




RCA TUNNEL DIODES & RECTIFIERS

IN3128 —IN3130

- 1N3847—-N3863

RCA tunnel diodes 1N3128, 1N3129, 1N3130, and
1N3847——1N3860 are high-reliability germanium epitaxial
inert-area tunnel diodes designed for a wide range of re-
quirements in high-speed switching and high-frequency,
small signal applications. These devices are capable of
switching speeds ranging from 100 ps to 1,800 ps (typi-
cal), tightly controlled peak-point currents (:5%, +10%),
and dissipation capabilities from 2.5 mW to 100 mW. All
types feature low capacitance, epitaxially grown junc-
tions, and the RCA-developed ceramic-and-metal pack-
age for very low inductance.

Tumel-diode types IN3856——1N3860may be used in
extremely critical switching and small-signal applica-
tions requiring tight (+5%) control of peak-point currents
and switching speeds as fast as 100 ps.

Tumel -diode types 1N3130 and 1N3852—-—1N3855may
be used in switching and small-signal applications re-
quiring tight (:5%) control of peak-point currents and
switching speeds as fast as 160 ps.

Tumel-diode types 1N3128, 1IN3129, and 1N3847——
IN3851 are recommended in switching and small-signal
applications requiring a peak-point-current control of
+10% and switching speeds in the 1,800 to 125 ps range.

Tumel-rectifier types 1IN3861, 1N3862, and 1N3863
may be employed as coupling devices in very-high-speed
switching applications in memory systems and other cri-
tical equipment.

*Sometimes referred to as backward or back diodes.

e Switching speeds as fast as 100 ps

o Peak-point currents of 5, 10, 20, 50, and 100 mA——con-
trolled to :5% and +10%.

o RCA-developed ceramic-and-metal package——induc-
tance only 0.4 nH (typical)

e Diodes have epitaxially grown junctions——assure low
capacitance, mechanical ruggedness

e High peak-to-valley current ratios——minimum values
as highas 8 to 1

HIGH-RELIABILITY
GERMANIUM TUNNEL DIODES
AND TUNNEL RECTIFIERS*

For Switching, Small-Signal, and

Coupling Applications

H-1127

TN3128--1N3130
IN3847--1N3863

TYPICAL SWITCHING TIME VS.
PEAK CURRENT-TO-CAPACITANCE RATIO
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- MAXIMUM RATINGS

IN3128 -~ IN3130

IN3847 -~ IN3863

Tunnel Diodes * Tunnel
Rect. P
IN3128 IN3129 IN3130 b
’ . 1N3847 IN3848 - 1N3849 1N3850 IN3851 1IN3861 g
Absolute-Maximum Values: IN3852  IN3853  IN3854  1N3855  IN3856  IN3862
1IN3857 1N3858 1N3859 1N3860 1N3863
CONTINUOUS CURRENT:
Forward . ......... Ip 10 18 35 85 170 10 mA
Reverse .......... I 15 25 50 125 250 30 mA
DISSIPATION
At Tpp = 25°C (Derate
linearly to 0 mW at
Tga = 100°C) . . .. 5 10 20 50 100 10 mW
FREE-AIR TEMPERATURE RANGE '
Storage and Operating —e -35 to 100 = °C
LEAD TEMPERATURE:
For 3 s max. ¢‘See Soldering
Instructions,”” pg.4. ——f— 175 — OC
ELECTRICAL CHARACTERISTICS, at Free-Air Temperature (Tg4) = 25°C
TUNNEL DIODES
’ a b
I, 1,/C | 1/, A v, Vop c | v t,
Type mA mA/pF mV mY mVY mV | ohms ps
Min. Max. | Typ. Min. Min. Max. | Min. Min. Max. | Max. | Max. | Typ.
IN3128 | 4.75 525 | 0.45 8/1 40 80 280 445 530 15 3 1000 B
IN3129 19 21 | 1.27 8/1 50 100 300 475 575 20 2.5 300 N
IN3130 | 47.5 52.5 | 2.50 8/1 70 120 350 520 620 25 | 1.5 160
1N3847 4.5 55 | 025 6/1 - - - 430 590 | 25 3 1800
1N3848 9 11 | 0.55 6/1 - - - 440 600 | 25 |25 900
1N3849 18 22 | 0.85 6/1 - - - 460 620 30 2 600
1N3850 45 55 | 1.45 6/1 - — — 530 640 40 | 1.5 350
1N3851 90 110 | 3.35 6/1 - - - 540 650 40 1 150
IN3852 | 4.75 525 1 0.45 8/1 50 90 330 490 560 15 3 1200
1N3853 9.5 10.5 | 0.85 8/1 55 95 350 510 580 15 2.5 600
1N3854 19 21 | 1.27 8/1 65 105 365 530 600 20 2 400
IN3855 | 47.5 52.5 | 2.50 8/1 80 130 380 550 620 2 |15 200
1N3856 95 105 5.0 8/1 90 140 390 560 630 25 1 100
IN3857 | 475 | 525 | 0.85 8/1 50 90 330 490 560 8 3 600
1N3858 9.5 10.5 | 1.67 8/1 55 95 350 510 580 8 |25 300
1IN3859 19 21 | 2.50 8/1 65 105 365 530 600 10 2 200 -
IN3860 | 47.5 52.5 5.0 8/1 80 130 380 550 620 12 |15 100 «/

9ncludes typical case capacitance of 0.8 pF

bCalcula’ced from the relationship t, ~ L

= 2p
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IN3128 ——-1N3130 File No. 30
1N3847 — —1N3863
TUNNEL RECTIFIERS
a
Ip C YR VR Ve
Type mA pF mV mVY mV
(at 1 = 10 mA) (at 1 =30 mA) | (atlg = 1 mA)
Min. Max. Max. Max. Max. Min.
1N3861 0.1 1 170 - 400
IN3862 | 0.1 1 4 150 300 420
IN3863 | 0.1 0.5 4 150 300 435
%Includes typical case capacitance of 0.4 pF.
DEFINITIONS OF SYMBOLS
The static characteristic symbols below for tunuel diodes
and tunnel rectifiers are defined with respect to the charac-
teristic curves shown in Fig.2 and Fig.3 respectively. Tp MAX e oo
C,, = The residual capacitance between the diode termi- T —————— |
nals when the p-n junction is open-circuited. - | |
Iz = Static forward current z | 1
I = Static reverse current & I Il
Ip = Peak-point forward current (the value of static for- o | 1
ward current I, flowing at the lowest positive vol- g | [l
tage V at which dIp/dV = 0). = | |
Ip/C = Peak current—to—valley terminal capacitance ratio. 2 | I
Iy = Valley-point current (the value of static forward | I
current I flowing at the second lowest positive 1y = HVPP'
voltage V at which dIp/dV = 0). j — " U
. P v Vep
IP/ 1y, = Peak-to-valley current ratio FORWARD VOLTAGE
92CS—1080IR4

Vg = The positive voltage greater than Vy at a speci-
fied forward current, Ip-

Vp = Peak-point voltage (the lowest value of positive
voltage V at which dIp/dV = 0).

VV = Valley-point voltage (the second lowest value of
positive voltage V at which dIF/ dv = 0).

Vpp = The positive voltage greater than VV at which the
static forward current IF is equal to the peak-
point forward current IP'

Vpp = The positive voltage greater than Vy; at which the
static forward current Iy, is equal to the maximum
specified value of IP.

VR = Reverse voltage

The dynamic characteristic symbols below for tunnel
diodes are defined with respect to the equivalent circuit
shown in Fig.4. Because C; and I are functions of
the operating voltage, a statement of the operating vol-
tage is necessary to define the equivalent circuit.
rg = Total series resistance
L = Total series inductance
C = Terminal valley-point capacitance
C. = Barrier capacitance of the intrinsic diode
r; = Negative resistance of the intrinsic diode

= Calculated rise time (approximate) for a germanium

at a

tunnel diode when switching from Vp to Vpp

constant value of IP. Calculated from the relation-

ship.

&

C (Vpp — Vp)

C

(Ip — Iy)

2 Ip

Fig.2 - Static forward characteristic of tunnel diode.

ENLARGEMENT
SHOWN BELOW

<—VR—-— VF e

1= - 10 MILLIAMPERES

—-30 MILLIAMPERES

(MAX. REVERSE
CURRENT)

I

FORWARD MILLIAMPERES

VF AT I MA

FORWARD VOLTS

92CS-11796

Fig.3 - Static characteristic of tunnel rectifier.
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IN3128- -1N3130
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92CS-10799R3

Fig.4 - Equivalent circuit of a tunnel diode in the
negative-resistance region.

TN3847 —— IN3863

DIMENSIONAL OUTLINE FOR TUNNEL DIODE
AND TUNNEL RECTIFIER TYPES
TN3128 -~1N3130 AND 1N3847--1N3863

115"-.130"
TOTAL WIDTH
U e Y
ALIGNMENT
TOLERANCE
POLAR A

ITY
SYMBOL (NOTE a)

le——————— 230"-.270 0l0"
CERAMIC 020
* CYLINDER

L-.oos"—.oor' F

(NOTE b)

L.ooa"—.oo7“ -»J .085"-.095" omL—

92CS-1180€R!

@ Arrow indicates direction of forward current flow as indica-
ted by DC ammeter.

b Tunnel diode dimension .035—.055". Tunnel rectifier dimen-

sion .055—.075"

SOLDERING INSTRUCTIONS

A low-temperature solder, (such as Alpha #111 alloy,
rosin-filled, or equivalent) should be used. The solder-
ing iron tip temperature should not exceed 175°C and
soldering time should not exceed 3 seconds. A pre-tin-
ned circuit board should be used to minimize soldering
time. To protect the junction against overheating, the
tunnel diode or tunnel rectifier should be held with long-
nose pliers, as shown in Fig.5.

92CS-11799

Fig.5 - Suggested method for holding tunnel diode or tun-
nel rectifier with straight tabs during soldering.

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.
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RCA SEMICONDUCTOR DIODE

;Fgl; No. 55

RCA-1N2326 is a germanium, alloy-junction
diode. It is designed to compensate for the
effects of temperature and supply-voltage changes
in the operation of class B push-pull audio-
frequency power-amplifier stages utilizing transis-
tor types 2N217, 2N270, 2N408, 2N2147, 2N2148,and
similar types.

When used in the type of circuit shownin Fig.1,
the IN2326 will maintain the bias voltage applied
to the output stage within + 0.015 volt of the
desired value for supply-voltage variations up to
t+ 40%, and will simultaneously compensate for

ambient-temperature variations over the range
from -20° C to +71° C.

Because of the compensation provided by the
IN2326, supply batteries may be used to lower end-

point voltages before audio distortion becomes ob-
Jjectionable, thereby extending useful batterylife.

RCA-1IN2326 is hermetically sealed in a metal
case and has two flexible leads which may be
soldered or welded to circuit elements.

TEMPERATURE- AND
VOLTAGE-COMPENSATION SERVICE

Maximum Ratings, Absolute-Maximum Values:

Beverse Voltage . . ... .. -1 max. volt
DC Forward Current . . . 100 max. ma
Peak Forward Current . 200 max. ma
Free-Air Temperature Range:
Storage and Operating. -65 to 185 °c
Characteristics,ataFree-AirTemperatureof25° C:
Min. Typ. Max.

Forward Voltage Drop*
for a dc forward
current of 2

milliamperes . . . 120 135 150 millivolts
Forward Voltage Drop*

for a dc forward

current of 100

milliamperes . . . 240 260 280 millivolts

® The IN2326 isnot intended for operation with reverse
voltages,

* Measured under conditions of thermalequilibrium.

GERMANIUM
SEMICONDUCTOR DIODE

Alloy Type for
Temperature- and Yoltage-
Compensation Applications

AF POWER
AMPLIFIER

c T2
Rs TO

T 8 SPEAKER

I "
(3 -

E Ca==, f
B d-
BI=
'|'+

AF DRIVER

DIODE ©
f$0LAmTv
MARK
ON CASE

IN2326
9 volts

= 5 uf, electrolytic, 3 v.

= 1 uf, electrolytic, 6 v.

= 50 uf, electrolytic, 3 v.

= 100 pf, electrolytic, 10 v.

92CS-i0139

= 27,000 ohms, 0.5 watt
= 10,000 ohms, 0.5 watt
= 10,000 ohms, 0.5 watt
= 2,200 ohms, 0.5 watt
= 10,000 ohms, 0.5 watt

= Switch
T, = T, =

1

AF driver transformer, AF output transformer,
primary impedance (with rimary impedance

a current of 1 milliampere ?co]]ector—to—col]ector)
flowing) = 10,000 ohms, = 500 ohms, secondary im—
secondary impedance pedance matched to speaker.
(base-to-base)

= 400 ohms.

wW VW VW VW VW TV OO OO @
OE W N R E W N PR e

Note I: For AFdriver stage transistor, use 2N407, 2Nu08,
or similar type.

Note 2: For AF power-amplifier stage transistors use a
pair of type 2N109, 2N217, 2N270, 2N407, 2Nu08 or
similar types.

Note 3: Input signal voltage =
resistance = 2,000 ohms, power output =
at 10% total harmonic distortion.

3 millivolts rms, input
250 milliwatts

Fig.1-Typical Push-Pull Class B Audio Amplifier
Circuit Utilizing Type 1N2326.

RADIO CORPORATION OF AMERICA
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

Printed in U.S.A.
1N2326 7-66
Supersedes issue dated 4-64

Trademark(s) ® Registered
Marca(s) Registrada(s)
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IN2326

OPERATING CONSIDERATIONS

The flexible leads of the IN2326 are usually
soldered to the circuit elements. Soldering of
the leads may be done to within 1/32 inch of the glass
stem provided care is taken to conduct excessive heat
away from the Iead seals. Otherwise, the heat of
the soldering operation may crack the glass seals
of the leads and damage the diode.

The 1N2326 should not be connected into or dis-
connected from circuits with the power on because
high transient currents may cause permanent damage
to the diode or the associated circuits.

When dip soldering is employed in the assembly
of printed circuits using the IN2326, the temper-
ature of the solder should not exceed 255° C for
a maximum immersion period of 10 seconds.

PRINCIPLE OF OPERATION

The current through the diode is chosen so that
at the reference ambient temperature the zero-
signal collector current of the output transistors
has the desired value. The diode will then maintain
the zero-signal collector current essentially
constant with variations 1in temperature or
supply voltage.

To avoid premature clipping in all applications
and to insure continued operation of the 1N2326
under forward-bias conditions, the dc forward
current of the diode should always be greater than
the peak base current of each transistor in the
output stage.

DIMENSIONAL OUTLINE

—> 240 MAX. |¢—
DIA.
.410
MAX.
| -COLOR DOT
ADJACENT TO
CATHODE LEAD
(No.1)
SEATING PLANE

v
I

[e—— 2 LEADS

081 MAX.
06l MIN. DA
92CS-11676R2

DIMENSIONS IN INCHES

NOTE |: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE
BETWEEN 0,050" AND 0.250" FROM THE BASE SEAT. BETWEEN
0.250" AND 1.50" A MAXIMUM OF 0.21" DIAMETER 1S HELD.

NOTE 2: FORWARD (EASY) CURRENT FLOW THROUGH THE DEVICE
1S IN THE DIRECTION TOWARD THE LEAD ADJACENT TO THE
POLARITY MARK.

DC FORWARD MILLIAMPERES =2

200

150

o
(=]

DC FORWARD MILLIVOLTS
3

20 30 40 50 70

FREE-AIR TEMPERATURE (Tpa)—"C

o 10 60

92CS-10140R

Fig.2- Typical Characteristic for Type 1N2326.
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Fig. 3- Typical Characteristic for Type 1N2326.

TERMINAL DIAGRAM

ANODE

POLARITY MARK
(COLOR DOT)
ADJACENT TO
CATHODE LEAD

CATHODE

N

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.
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RCACEFUSERSILICON RECTIFIERS

Uninsulated Insulated
Types Types

IN3193 N3263
IN3194 1N3254
IN3195 1N3255

RCA-1IN3193, 1IN3194, 1N3195, 1IN3196, 1IN3253,
1IN3254, 1IN3255, IN3256, and IN3563 are hermetically
sealed silicon rectifiers of the diffused-junction type
utilizing small cylindrical metal cases and axial leads.
Types 1IN3253, 1IN3254, IN3255, and 1N3256 are insu-
lated versions of types IN3193, IN3194, IN3195, and
IN3196, respectively. Type 1N3563 is an insulated
rectifier which does not have an uninsulated equivalent.
The 1N3563 is also provided with a special coating
designed to protect the device against the effects of
severe environmental conditions.

IN3196 1N3256

DIFFUSED-JUNCTION i

SILICON ,
RECTIFIERS |

FOR INDUSTRIAL AND |
CONSUMER-PRODUCT |
APPLICATIONS

IN3193 IN3253 IN3563
to to
IN3196 IN3256

@ cylindrical design with axial leads for simple handling
and installation

® compact, hermetically sealed metal case

(0.405" max. length; 0.240" max. dia.)

@ insulated types 1N3253, 1N3254, 1N3255, 1N3256, and
IN3563 have transparent, high-dielectric-strength
plastic sleeve over metal case

® high maximum forward-current ratings — up to 750 milli-
amperes at 750C

® peak-reverse-voltage ratings — 200 to 1000 volts
® maximum free-air operating temperature — 100° C

® designed to meet stringent temperature-cycling and
humidity requirements of critical industrial and con-
sumer-product applications

RECTIFIER SERVICE (For a supply-line frequency of 60 cps)

Maximum Ratings, Absolute-Maximum Values:

For resistive or inductive load For capacitor-input filter
IN3193 1IN3194 1IN3195 1N3196 IN3563 IN3193 1N3194 1IN3195 1N3196 IN3563
IN3253 1N3254 1N3255 1N3256 IN3253 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 wvolts
FORWARD CURRENT:

For free-air temperatures up to

750C. For free-air temperatures

above 750C, see Rating Chart.

DC. .o it et i e e 750 750 750 500 400 500 500 500 400 300 ma

PEAK RECURRENT . ........ - - - - - 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 v nne.n - -65 to +100 = OC

Storage . .« v v v i e — -65 to +175 — OC
LEAD TEMPERATURE:

For 10 seconds maximum . . . . .. — 255 = OC
Characteristics, At a Free-Air Temperature of 25°C:

IN3193 IN3194 IN3195 IN3196 1N3563
IN3253 IN3254 IN3255 IN3256

Maximum Instantaneous Forward )

Voltage Drop at dc forward current

of 0.5 ampere. . . .. v v v i vttt 1.2 1.2 1.2 1.2 1.2 volts
Maximum Reverse Current:

Dynamic, at Tppa = 759C*. . ... .... 0.2 0.2 0.2 0.2 0.2 ma

Static, at Tpp = 250C**. ... ...... 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.

RADIO CORPORATION OF AMERICA  Tdernoris ® fesisers

Marca(s) Registrada(s)
Printed in U.S.A.

ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

1IN3193-1N3196, IN3253-1N3256,
1N3563
Supersedes 1CE-268 issue dated 5-62
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IN3193, IN3194, IN3195, IN3196
IN3253, IN3254, IN3255, IN3256, IN3563

SUPPLY FREQUENCY=60 CPS

100
=2
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x o 15
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W
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a
i
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£
w

-75 -50 -25 o 25 50 75 100
FREE-AIR TEMPERATURE —°C

92CS-9727R2

Fig.1 - Rating chart for types IN3193 to IN3196,
IN3253 to IN3256, and 1N3563.

A DO NOT EXCEED MAXIMUM PEAK—REVERSE-VOLTAGE RATING.
SOLID~LINE CURVES: DYNAMIC CHARACTERISTICS -
MEASURED AT FREE-AIR TEMPERATURE = 75° C AND AT
MAXIMUM DC FORWARD-CURRENT RATING

DASHED LINE CURVES: STATIC CHARACTERISTICS
MEASURED AT FREE-AIR TEMPERATURE = 25° C
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Fig.3 - Typical reverse characteristics for types

IN3193 to IN3196, IN3253 to IN3256, and IN3563.

FREE-AIR TEMPERATURE =25° C

o
3

0O 25
]
gz

W

e
Y3 15
E(
'<- 10]
0 .
g s

] 0.5 | LS 2 25 3

INSTANTANEOUS FORWARD VOLTS
92CS-9730R2
Fig.2 - Typical forward characteristics for types
IN3193 to IN3196, IN3253 to 1N3256, and IN3563.

FREE-AIR TEMPERATURE =25° C
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RIPPLE FREQUENCY = 120 CPS
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Fig.4- Typical operation characteristics of types IN3194
and IN3254 in full-wave voltage-doubler service.
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Fig.5- Typical operation characteristics of types IN3194
and IN3254 in full-wave voltage-doubler service.

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.
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IN3193, IN3194, IN3195, IN3196
IN3253, IN3254, IN3255, IN3256, 1N3563

OPERATING CONSIDERATIONS

The maximum ratings in the tabulated data are
established in accordance with the following definition
of the Absolute-Maximum Rating System for rating elec-
tron devices.

Absolute-Maximum ratings are limiting values of
operating and environmental conditions applicable to
any electron device of a specified type as defined by
its published data, and should not be exceeded under
the worst probable conditions.

The device manufacturer chooses these values to
provide acceptable serviceability of the device, taking
no responsibility for equipment variations, environment
variations, and the effects of changes in operating con-
ditions due to variations in device characteristics.

The equipment manufacturer should design so that
initially and throughout life no absolute-maximum value
for the intended service is exceeded with any device
under the worst probable operating conditions with
respect to supply-voltage variation, equipment compo-
nent variation, equipment control adjustment, load
variation, signal variation, environmental conditions,
and variations in device characteristics.

A surge-limiting impedance should always be used
in series with the rectifier. The impedance value must

"damage to the rectifiers.

be sufficient to limit the surge current to the value
specified under the maximum ratings. This impedance
may be provided by the power transformer windings, or
by an external resistor or choke.

The flexible leads of these rectifiers are usually
soldered to the circuit elements. It is desirable in all
soldering operations to provide some slack or an expan-
sion elbow in the leads to prevent excessive tension
on the leads. It is important during the soldering opera-
tion to avoid excessive heat in order to prevent possible
To absorb some of the heat,
grip the flexible lead of the rectifier between the case
and the soldering point with a pair of pliers.

When dip soldering is employed in the assembly
of printed circuits using these rectifiers, the tempera-
ture of the solder should not exceed 255° C for a maxi-
mum immersion period of 10 seconds. Furthermore, the
leads should not be dip soldered within 0.25" of the
metal case.

Because the cases of the IN3193 to 1N3196 may
operate at potentials which are dangerous, care should
be taken in the design of equipment to prevent the
operator from coming in contact with the rectifier. It is
recommended that these rectifiers be mounted on the
underside of the chassis.



IN3193, IN3194, IN3195, IN3196
1N3253, IN3254, IN3255, IN3256, IN3563

DIMENSIONAL OUTLINE
for Types IN3193, IN3194, IN3195, IN3196

<)

CATHODE
LEAD

1.4

(NOTE I) MIN.

g m
o 7
M ~
(NOTE2) | ™=
405"
MA
METAL CAS{~

240"
MAX.DIA.
GLASS

INSULATION

135”~139" DIA, 027"-035" DIA.
2 LEADS

x Uy

92CS-10920R3

NOTE 1: CONNECTED TO METAL CASE.

NOTE 2: ARROW INDICATES DIRECTION OF FORWARD (EASY)
CURRENT FLOW AS INDICATED BY DC AMMETER.

TERMINAL DIAGRAM
for Types IN3193 through 1N3196

CATHODE,CASE

ANODE

File No. 41



O

IN3193, IN3194, IN3195, IN3196
IN3253, IN3254, IN3255, IN3256, IN3563
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Fig.6 - Typical operation characteristics of types Fig.7- Typical operation characteristics of types IN3194
IN3194 and IN3254 in half-wave rectifier service. and IN3254 in half-wave voltage-doubler service.
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Fig.8 - Typical operation characteristics of types
IN3196 and IN3256 in half-wave rectifier service.
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Fig.9 - Typical operation characteristics of type Fig.10 - Typical operation characteristics of type
IN3563 in half-wave rectifier service. IN3563 in full-wave rectifier service.



IN3193, IN3194, IN3195, IN3196
File No. 41 1N3253, IN3254, 1N3255, IN3256, TN3563

DIMENSIONAL QUTLINE
for Types IN3253, IN3254, IN3255, IN3256, IN3563

b

CATHODE
LEAD
(NOTE 1)

1

1.4

MIN.
PN
M ~
(NOTE 2) || =
.405"
MAX.
METAL CASE
WITH
INSULATING !
SLEEVE —7]
(NOTE 3)
1.4"
MIN.
ANODE
LEAD ;
E— A
—-’ i 240"
MAX. DIA.
GLASS ]
INSULATION '
135" — 139" DIA.- . .
027"-.035" DIA. NS
2 LEADS
92CS-11229R2

Specifications of Insulating Sleeve

Material: Plastic Moisture Absorption: 0.3%
Wall Thickness: 0.002" Surface resistivity is not

affected by moisture.
Dielectric Strength: 4500 volts/mil at 25° C D fT . Ootically cl
3150 volts/mil at 150° C egree of Transparency: Optically clear
NOTE 1: CONNECTED TO METAL CASE.

NOTE 2: ARROW INDICATES DIRECTION OF FORWARD (EASY)
CURRENT FLOW AS INDICATED BY DC AMMETER.

NOTE 3: INSULATOR SLEEVE MAY EXTEND 1/16" BEYOND
ENDS OF CASE.

TERMINAL DIAGRAM
for Types 1N3253 through 1N3256, and IN3563
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RCA-1N3754, 1N3755, and 1IN3756 are
hermetically sealed diffused-junction sili-
con rectifiers of single-ended design,
utilizing the same small case used in the
standard JEDEC TO-1 transistor package.

These rectifiers are intended for
use in industrial and consumer-product
applications.

RECTIFIER SERVICE
For power-supply frequencyof 60 cps
Maximum Ratings, 4bsolute-Maximum Values:
For capacitor-input filter
1N3754 IN3755 1N3756

PEAK REVERSE VOLTAGE. 100 200 400
RMS SUPPLY VOLTAGE . . 35 70 140
FORWARD CURRENT:
For free-air temper-
atures up to 65° C.
(For free-air
temperatures above
® C, see Rating
Chart, Fig.l1.)
pc . . . . .. .. 125
PEAK RECURRENT . . . 1.3 1.3 1.3
SURGE - for "turn-on"
time of 2 milli-
seconds at free-air

temperature = 25°C. 30 30 30
FREE-AIR-TEMPERATURE
RANGE:
Operating.
Storage. . . . .
LEAD TEMPERATURE:

For 10 seconds
maximum.

volts
volts

amp

amp

-65 to +100 C
-65 to +175 °C

255 255 255 °c

Characteristics, 4t a Free-dir Temperature (Tp,)
of 250 ¢C

183754 1K3755 1N3756

Maximum Instantaneous
Forward Voltage Drop
(at dc forwars
current of 125
milliamperes). . . . 1 1 1

Maximum Reverse

Current:

Dynamic®, at free-

alr temperature

=65°C. .. ... 0.3 0.3 0.3 ma
Staticb, at free-

air temperature

= 25° C.

volt

. 0.005 0.005 0.005 ma

a : .
At maximum peak reverse voltage and maximum dc for-
ward current.

At maximum peak reverse voltage and zero forward

current.

DIFFUSED-JUNCTION
SILICON RECTIFIERS | |

For Industrial and
Consumer-Product |

Applications IN375

IN3755

FEATURES: IN3756
® rated to cover a wide range of low-power rectifier
and diode applications — up to 400 peak reverse

volts at 125 milliamperes

® cylindrical case with flexible leads — features
single-ended design for ease of handling and
installation

® compact, hermetically sealedmetal T0-1 transistor
case (0.410" max. length; 0.240" max. dia.)
completely insulated from rectifier unit

® designed to meet stringent temperature-cycling
and humidity requirements of critical industrial
and comsumer-product applications

® maximum free-air operating temperature — 100° ¢

SUPPLY FREQUENCY=60 CPS

s}
o}

~
2

o
o

n
o

DC FORWARD MILLIAMPERES

o

n
o

30 40 50 60 70 80 90 100
FREE-AIR TEMPERATURE—°C 92CS-11670

Fig. 1-Rating Chart for Types 1N3754,
IN3755, 1N3756

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.
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File No. 39

OPERATING CONSIDERATIONS

The maximum ratings in the tabulated data are
established in accordance with the following
definition of the Absolute-Meximum Rating System
for rating electron devices.

Absolute-Maximum ratings are limiting values
of operating and environmental conditions appli-
cable to any electron device of a specified type
as defined by its published data, and should not
be exceeded under the worst probable conditions.

FREE-AIR TEMPERATURE (TFa)=25°C

AMPERES

INSTANTANEQOUS FORWARD

o 0.2 0.4 0.6 0.8 | 12
INSTANTANEOUS FORWARD VOLTS

92CS-11669

Fig.2- Typical Forward Characteristic for
Types 1N3754, 1N3755, and TN3756.

The device manufacturer chooses these values
to provide acceptable serviceability of the
device, taking no responsibility for equipment
variations, environment variations, and the
effects of changes in operating conditions due
to variations in device characteristics.

The equipment manufacturer should design so
that initially and throughout life no absolute-
maximum value for the intended service is exceeded
with any device under the worst probable operating
conditions with respect to supply-voltage vari-
ation, equipment component variation, equipment
control adjustment, load variation, signal vari-
ation, environmental conditions, and variations
in device characteristics.

A surge-limiting impedance should always be
used in series with the rectifier. The im-
pedance value must be sufficient to limit the
surge current to the value specified under the
maximum ratings. This impedance may be provided
by the power transformer windings, or by an
external resistor or choke.

The flexible leads of these rectifiers are
usually soldered to the circuit elements. It 1is

desirable in all soldering operations to provide
some slack or an expansion elbow in the leads to
prevent excessive tension on the leads. It 1is
important during the soldering operation to avoid

% DO NOT EXCEED MAXIMUM PEAK—REVERSE—VOLTAGE RATING.
SOLID~—LINE CURVES: DYNAMIC CHARACTERISTICS
MEASURED AT FREE —AIR TEMPERATURE = 65° C AND AT
MAXIMUM DC ~FORWARD—CURRENT RATING
BROKEN—LINE CURVES: STATIC CHARACTERISTICS
MEASURED AT FREE-AIR TEMPERATURE =25° C

100

8

6

755
2 - IN3756

REVERSE MICROAMPERES

755 IN3756
| - 5155 N3TS LIN3756

> e e—

Q.

0 50 100 150 200 250 300 350 400
REVERSE VOLTS*

92CM-11671

Fig.3- Typical Reverse Characteristics for
Types 1N3754, 1N3755, and 1N3756.

excessive heat in order to prevent possible damage
to the rectifiers. To absorb some of the heat,
grip the flexible lead of the rectifier between
the case and the soldering point with a pair
of pliers.

When dip soldering is employed in the assembly
of printed circuits using these rectifiers, the
temperature of the solder shouldnot exceed 255° C
for a maximum immersion period of 10 seconds.
Furthermore, the leads should not be dip soldered
within 0.25" of the metal case.

1N3754, IN3755, IN3756



1N3754, IN3755, IN3756

File No. 39

The IN3754, 1IN3755, and 1N3756 are designed
to provide reliable performance when operated
within the maximum ratings shown inthis bulletin.
For measurement of the reverse characteristics of
these devices, peak reverse voltages as high as

30 per cent above the maximum rated values may be
applied for a period not exceeding 10 seconds.
Under no circumstances should peak reverse voltages
greater than 30% above the maximumrated values be
applied to these devices even momentarily.

O

FREE-AIR TEMPERATURE (Tpa)=25° C
SUPPLY FREQUENCY =60 CPS
RIPPLE FREQUENCY=120 CPS
INPUT 5.6 TYPE IN3756
M O +
117 OHMS +_L
VOLTS €T
RMS
o OUTPUT
VOLTAGE
+
C_T
30 K o-
® TYPE IN3756
- T T l‘
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a
o
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Fig. 4- Typical Operation Characteristics for
Types 1N3754, 1N3755, and IN3756 in
Full-Wave Voltage-Doubler Service.
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Fig. 6 - Typical Operation Characteristics for
Types 1N3754, 1N3755, and 1N3756 in

Half-Wave Rectifier Service.
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Fig. 5- Typical Operation Characteristics for
Types 1N3754, 1N3755, and 1N3756 in
Full-Wave Voltage-Doubler Service.
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Fig. 7- Typical Operation Characteristics for
Types 1N3754, 1N3755, and 1N3756 in
Half-Wave Voltage - Doubler Service.
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DIMENSIONAL OUTLINE

— 240 MAX. |e—
DIA.
.410
MAX.
|_-COLOR DOT

ADJACENT TO
CATHODE LEAD
(No.1)

SEATING PLANE

i
08l MAX. o1

.06l MIN.
92Cs-11676R2

NOTE |: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE
BETWEEN 0,050" AND 0.250" FROM THE BASE SEAT. BETWEEN ~
0.250" AND 1.50" A MAXIMUM OF 0.21" DIAMETER IS HELD.

NOTE 2: FORWARD (EASY) CURRENT FLOW THROUGH THE DEVICE
IS IN THE DIRECTION TOWARD THE LEAD ADJACENT TO THE

POLARITY MARK.

TERMINAL DIAGRAM

ANODE

POLARITY MARK
(COLOR DOT)
ADJACENT TO
CATHODE LEAD

CATHODE




RCA Siicrion

SILICON RECTIFIERS

Uninsulated
Types

IN3211  IN215
1N3212  1Na216

Insulated
Types

I;ile No. 245

RCA-1IN5211, 1IN5212, 1NH213, 1IN5H214, 1N5H215,
IN5216, 1IN5217, and 1IN5218* are hermetically sealed
silicon rectifiers of the diffused-junction type utilizing
small cylindrical metal cases and axial leads. Types
IN5215, 1N5216, 1IN5H217, and 1INH218 are insulated
versions of types 1IN5211, IN5212, 1N5213, and 1IN5214,
respectively. These rectifiers feature de forward cur-
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.

* Formerly Dev. Nos. TA2845C, TA2845B, TA2845A, TA2845,
TA7048C, TA7048B, TA7048A, and TA7048, respectively.

INS213  ING21T ——
IN5214  1N5218

SILICON
RECTIFIERS

® cylindrical design with axial leads for simple handling
and installation

® compact, hermetically sealed metal case

(0.405" max. length; 0.240 " max. dia.)

®types IN5215 through 1N5218 have transparent, high-
dielectric-strength plastic sleeve over metal case

oA A

DIFFUSED-JUNCTION TYPES ~ o
For Industrial and |
Consumer-Product

o INs211  IN5215
Applications et et
® high maximum forward-current ratings — up to 1 ampere

DC at 75°C

® peak-reverse-voltage ratings from 200 to 800 volts

®operation 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 1N5212 1N5213 1N5214 IN5211 1N5212 1N5213 1N5214
IN5215 1IN5216 1N5217 1N5218 IN5215 1N5216 1N5217 1N5218

PEAK REVERSE VOLTAGE. . ... 200 400 600 800 200 400 600 800 max. A%
RMS SUPPLY VOLTAGE . ...... 140 280 420 560 70 140 210 280 max. \Y%
FORWARD CURRENT:

For ambient temperatures up to

75°C. For ambient temperatures

above 75°C, see Rating Chart.

DCe vt ittt e i i e e 1 1 0.75 0.75 0.75 0.75 0.6 max. A

PEAK RECURRENT . ... v oo v - - - 6 6 6 5 max. A

SURGE — For “turn-on” time

of 2 milliseconds «+ ¢ v oo ... - - - - 50 50 50 50 max. A

AMBIENT-TEMPERATURE RANGE: o

Operating « v v v v o o v e v v veenn -65 to +175 OC

SLOrAZE « v v v v o e a e e e eeeeenn -65 to +175 C
LEAD TEMPERATURE: o

For 10 seconds maximum . ... .. 255 max. C
Characteristics: 1N5211 IN5212 IN5213 IN5214

1N5215 IN5216 1IN5217 IN5218

Maximum Instantaneous Forward

Voltage Drop at de¢ forwarg current

of 1 ampere and TpA < 756°C . ... 1.2 1.2 1.2 1.2 max. A%
Maximum Reverse Current:

Dynamic, at TA = 750C**, . . ... 0.2 0.2 0.2 0.2 max. mA

Static, at TA = 250C*** .. ... 0.005 0.005 0.005 0.005 max. mA

#*At max. peak reverse voltage and max. dc forward current.

*%% At max. peak reverse voltage and zero forward current.

©®

ELECTRONIC COMPONENTS AND DEVICES, HARRISON

RADIO CORPORAT'ON OF AMER'CA Trademark(s) ® Registered

Printed in U.S.A.

IN5211 through 1N5218
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2-67
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IN5211 through TN5218
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Fig.2 - Typical Forward Characteristics for Types

Fig.1 - Rating Chart for Types IN5211 through IN5218.

IN5211 through 1N5218.

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
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Fig.3 - Typical Reverse Characteristics for Types

IN5211 through IN5218.




IN5211 through IN5218
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OPERATING CONSIDERATIONS

The maximum ratings in the tabulated data are
established in accordance with the following definition
of the Absolute-Maximum Rating System for rating elec-
tron devices.

Absolute-Maximum ratings are limiting values of
operating and environmental conditions applicable to
any electron device of a specified type as defined by
its published data, and should not be exceeded under
the worst probable conditions.

The device manufacturer chooses these values to
provide acceptable serviceability of the device, taking
no responsibility for equipment variations, environment
variations, and the effects of changes in operating con-
ditions due to variations in device characteristics.

The equipment manufacturer should design so that
initially and throughout life no absolute-maximum value
for the intended service is exceeded with any device
under the worst probable operating conditions with re-
spect to supply-voltage variation, equipment component
variation, equipment control adjustment, load variation,
signal variation, environmental conditions, and varia-
tions in device characteristics.

A surge-limiting impedance should always be used
in series with the rectifier. The impedance value must
be sufficient to limit the surge current to the value

specified under the maximum ratings. This impedance
may be provided by the power transformer windings, or
by an external resistor or choke.

The flexible leads of these rectifiers are usually
soldered to the circuit elements. It is desirable in all
soldering operations to provide some slack or an ex-
pansion elbow in the leads to prevent excessive tension
on the leads. It is important during the soldering opera-
tion to avoid excessive heat in order to prevent possible
damage to the rectifiers. To absorb some of the heat,
grip the flexible lead of the rectifier between the case
and the soldering point with a pair of pliers.

When dip soldering is employed in the assembly of
printed circuits using these rectifiers, the temperature
of the solder should not exceed 255°C for a maximum
immersion period of 10 seconds. Furthermore, the
leads should not be dip soldered within 0.25'" of the
metal case. Best thermal performance will be obtained
when connections to the rectifier leads are made at
points not more than 0.75" from the case.

Because the cases of these rectifiers may operate
at potentials which are dangerous, care should be taken
in the design of equipment to prevent the operator from
coming in contact with the devices. It is recommended
that these rectifiers be mounted on the underside of
the chassis.

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.




File No.245 IN5211 through 1N5218

DIMENSIONAL OUTLINE DIMENSIONAL OUTLINE
for Types IN5211, IN5212, 1N5213, 1N5214 for Types IN5215, 1IN5216, 1N5217, 1IN5218

CATHODE
LEAD
CATHODE (NOTE 1)
LEAD 1.4" 028-.034"DiA 1.4”
(NOTE 1) MIN.
028-034"DIA.

—F 7 ¥
POLARITY %eb%FgEY
SYMBOL ~— ~
(NOTE 2) (NOTE 2) || =
405" 405"
MAX. MAX.
METAL CASE
METAL CAS{A WITH ,

C

| INSULATING
SLEEVE —7
l (NOTE 3)

1.4 1.4"
MIN MIN.
ANODE . ANODE
LEAD LEAD
033-039"DIA 033-039"DIA.

i
.240”
MAX.DIA.
’ GLA
GLASS >3
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NOTE 1: CONNECTED TO METAL CASE.

Insulating Sleeve Dielectric Strength: 2000 Volts Minimum
NOTE 2: ARROW INDICATES DIRECTION OF FORWARD NOTE 1: CONNECTED TO METAL CASE
(EASY) CURRENT FLOW AS INDICATED BY )

DC AMMETER. NOTE 2: ARROW INDICATES DIRECTION OF FORWARD
(EASY) CURRENT FLOW AS INDICATED BY
DC AMMETER.

NOTE 3: INSULATING SLEEVE MAY EXTEND 1/16" BE-
YOND ENDS OF CASE.

TERMINAL DIAGRAM
for Types 1N5211 through 1IN5218
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HIGH-VOLTAGE SILICON RECTIFIERS

RCA CR101 through CR110 high-
voltage rectifiers consist of
series-connected, hermetically-  \ith Integral R-C
sealed, RCA diffused-junction
silicon-rectifier cells molded
into a compact, rugged case of Networks
insulating material.

These high-voltage rectifiers, Designed to

which are intended for use 1n Meet Stringent Mi|itary,
industrial and military equipment,

contain integral R-C networks Mechanical, and
designed to equalize the reverse Environmental
voltages across the rectifier Specifications
cells under both steady-state and

transient conditions.

Voltage-Equalizing

FEATURES

® 1265 to 10,130 PRV ® Up to 2.67 amp output for 6 recti- ® -65° C to +125° C operating and
° L. fiers in a 3-phase full-wave storage temperature range

Up to 1000 ma output per rectifier bridge circuit ® A1 identification markings
® Up to 2.0 amp output for 4 recti- ® Low forward voltage drop . permanently molded in case

fiers in single-phase, full-wave ® Withstand transient reverse volt- Case material flammability:

g bridge circuit ages 20% above PRV ratings self-quenching
‘j HALF-WAVE RECTIFIER SERVICE »

Absolute-Maximum Ratings for Supply Frequency of 6o cps,
Single-Phase Operation, and with Resistive or Inductive Load.

CRIOI CRI02 CRIO3 CRIO4 CRIO5 CRIO6 CRIO7 CRIO8 CRIO9  CRIIO

PEAK REVERSE VOLTS:
REPETITIVE . . . . . . . . . . 1265 2530 3165 4430 5065 6330 7595 8230 9495 10,130
NON-REPETITIVE (Transient, for

max. duration of 5 msecS:

At free-air temperatures

from 60° C to 125° C . . . 1520 3035 3800 5315 6080 7595 9115 9875 11,395 12,155 =
At other free-air
temperatures . . . . . . . % See Fig.l >
RMS SUPPLY VOLTS . . . . . . . . 895 1790 2240 3130 3580 4475 5370 5820 6710 7160
DC BLOCKING VOLTS. . . . . . . . 1265 2530 3165 4430 5065 6330 7595 8230 9495 10,130
AVERAGE FORWARD MILLIAMPERES:
At 60° C free-air temperature. 1000 925 825 700 700 650 600 600 600 600
At 100° Cfree-air temperature. 385 355 315 270 270 250 230 230 230 230
At other free-air temperatures. =€ See Fig.2 >
PEAK RECURRENT AMPERES . < 5 >
PEAK SURGE AMPERES:?2
One-half cycle, sine wave . - 20 >
For more than one cycle . - See Fig.3 >

FREE-ATR TEMPERATURE RANGE:

A

\

. Operating and storage. . -65 to +125° C
‘ For Characteristics and Footnotes see next page. — Indicates a change.

Trademark(s) ® Registered Printed in U.S.A.
RADIO CORPORATION OF AMERICA Morcals) Registradals) CR101-CR110  5/66
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. Reprinted from CR101—CR110 9/65 -




FILE NO. 84

CR101-CR110

Characteristics CR10OI CRI0O2 CRIO3 CRIOY4 CRIO5 CRIO6 CRIO7 CRIO8 CRIO9 CRIIO
Max. Forward Vg]tage )
Drop (Volts)b, . . . . . . . . 1.2 2.4 3.0 4.2 4.8 6.0 7.2 7.8 9.0 9.6 -
Instantaneous Forward
Voltage Drop . . . . . . . . . - See Fig.4 >
Max. Reverse Milliamperes:
Dynamicc e s s s e s s e e e s € 0.3 —>
Static . + v 4 4 4 e 4 e e e < 0.6 >
Shunt Capacitance (pf):
Maximum. . . . . . . . . . . . 600 320 250 175 160 125 105 100 90 80
Minimum. . . . . . . . . . . . 350 175 140 100 85 70 60 55 45 40

a Superimposed on device operating within the maxi-
mum specified 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.

Maximum full-cycle average forward voltage drop
maximum rated operating conditions,
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Fig. | - Rating chart for RCA CRIOI

through CRI10.
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MAXIMUM AVERAGE FORWARD MILLIAMPERE:!

1125
CR

000 ;
CRIO:
THT 3

875 + +

HHCRI03
750

FOR DC AND POLYPHASE OPERATION,
MULTIPLY MAXIMUM-AVERAGE-FORWARD
CURRENT RATING FOR EACH RECTIFIER
BY THE FOLLOWING FACTOR:

1111
L

TYPE OF OPERATION FACTOR
DIRECT CURRENT LI0
THREE PHASE 0.89
SIX PHASE 0.68

111 LOAD: RESISTIVE OR INDUCTIVE.

125 p&
+N
0 11
-75 -50 -25 O 25 50 75 100 125
FREE—AIR TEMPERATURE (Tga) —°C
92CM-11i24R3

Maximum reverse current averaged over one com-
plete cycle and for operation at the maxi@um
ratings. For example, for the CR101 at 60° C
free-air temperature: average forward milli-
amperes = 1000; peak reverse volts = 1265.

At maximumrated dc blocking voltage and any tem-
perature within the operating temperature range.

SUPPLY FREQUENCY=60 CPS SINE WAVE
LOAD:RESISTIVE OR INDUCTIVE,
PEAK SURGE CURRENT (SUPERIMPOSED ON STEADY-—STATE
CURRENT FOR DEVICE OPERATING WITHIN MAXIMUM
RATINGS) MAY BE REPEATED AFTER THE DEVICE HAS
COOLED TO PRESURGE THERMAL—EQUILIBRIUM CONDITION.
20
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SURGE —CURRENT DURATION —CYCLES
92CS—11123R2
Fig.3 - Peak surge-current rating chart
for types CRIOI through CRI10.
III!!Ill!llllllll"llIII!II[
FOR DC AND POLYPHASE OPERATION,
MULTIPLY MAXIMUM-AVERAGE-FORWARD-
1125 CURRENT RATING FOR EACH RECTIFIER
BY THE FOLLOWING FACTOR:
TYPE OF OPERATION FACTOR
1000 DIRECT CURRENT 1.10
a8 THREE PHASE 0.89
3 SIX PHASE 0.68
& g75 LOAD: RESISTIVE OR INDUCTIVE.
S
3
2
= 750
o HFCRIO4LCRIO
g FCCRI061
& 625H-CRIO7THROUGHCR Il
w
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o
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= 375
2
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= 250
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Fig.2 - Rating charts for types CRI0I through CRII0 for dc,
and 60-cps single-phase and polyphase operation.
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CR101-CR110

(

OPERATING CONSIDERATIONS

A surge-limiting impedance should always be used
in series with an RCA CR-series rectifier. The

impedance value must be sufficient to limit the

surge current to the value specified under the
maximum ratings. This impedance may be provided
by the power transformer windings, or by an
external resistor or choke.

TO DETERMINE vp FOR EACH RECTIFIER TYPE:MULTIPLY
VALUE GIVEN AT INTERSECTION OF CURVE FOR THE
APPROPRIATE TEMPERATURE WITH THE DESIRED VALUE ig
BY THE FOLLOWING FACTOR:
RCA TYPE | FACTOR RCA TYPE | FACTOR
CRIOI 2 CRIO6 10
CRIO2 4 CRIO7 12
CRIO3 5 CRIO8 13
CRIO4 7 CRIO9 15
CRIOS 8 CRIIO 16
——— MAXIMUM — — — TYPICAL
i
16
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14
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£ o %
=
] &
g N7
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3 s
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2
[
z
2 a
17
E4
2 4
fea,
Eaaan: 5
obrish
0.5 | 1.5 2
INSTANTANEOUS FORWARD VOLTS (vf)
92CM-11122RI

Fig.4 - Typical forward characteristics
for types CRIOI through CRII0.

RCA CR101 through CR110 high-voltage sili-
con rectifiers can be mounted 1in any position.
It is recommended, however, that wherever possi-
ble these rectifiers be mounted on vertical sur-
faces to prevent accumulation of dust on the
surfaces between the rectifier terminals.

RCA CR101 through CR110 are designed to
operate at full ratings at altitudes up to 30,000
feet. For operation at altitudes above 10,000
feet, it is recommended that sufficient spacing
be prov1ded between rectifiers and between recti-
fiers and other components (including the chassis
and enclosure) to prevent corona. If the applied
voltage exceeds 5500 volts peak, the rectifiers

should be mounted on standoff insulators at least
1-1/2 inches high.

When several RCA CR-series rectifiers are to
be operated in series across a supply voltage of
20,000 volts peak or more, the protection afforded
by the integral voltage-equalizing networks may
not be adequate, depending on the circuit arrange-
ment and the physical layout of the components.
Consequently, additional protection against high
transient voltages may be required in the design
of the equipment. For additional information on
this subject, write to RCA, Commercial Engineering,
Harrison, New Jersey.

Because these CR-series rectifiers operate at
voltages which are dangerous, care should be taken
in the design and operation of the equipment to
prevent personnel from coming in contact with
the rectifiers.

Connections to the solder terminals of these
rectifiers should bemade with No.16AWG (or smaller
diameter) wire. Care should be exercised during
the soldering operation to prevent overheating of
the rectifier terminals. Aclean, well-tinned 1ron
is recommended to keep soldering time to aminimum.

During a period of prolonged heating: for
example, during lead unwrapping, a heat sink such
as the jaws of a pair of long-nose pliers should
be used between the tip of the soldering iron and
the rectifier case.

RCA (R101 through(R110 rectifiers are designed
tomeet the following rigorous environmental tests:

Moisture Resistance:

MIL-STD-202B, method 106A
MIL-S-19500B, paragraph 40.6

Salt Spray (Corrosion):
MIL-STD-202B, method 101A, Condition A
(Length of test—96 hours)
MIL-S-19500B, paragraph 40.9

Shock:
MIL-STD-202B, method 202A
MIL-S-19500B, paragraph 40.10

The device is subJected to 5 blows in each
of the orientations and Z] with
an acceleration of 50 & ané a duration of
approximately 11 msec.

Vibration Fatigue:
MIL-S-19500B, paragraph 40.18

The device is subjected to a simple harmonic
motion at any single frequency between 40
and 100 cps with a constant Yeak acceleration
of 20 G. The vibration shall be applied for
32 hours minimum in each of the orientations
X1, Y1, and Zj(atotal of 96 hours minimum).

Vibration, Variable Frequency:
MIL-S-19500B, paragraph 40.20

Temperature Cycling:
MIL-STD-202B, method 102A, Condition C
MIL-S-19500B, paragraph 40.14

Barometric Pressure:

MIL-STD-202B, method 105B, Condition A
(Operation at altitude of 30,000 feet)

MIL-S-19500B, paragraph 40.1

-3 -

FILE NO. 84



FILE NO. 84

DIMENSIONAL OUTLINE
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NOTE: Arrow indicates direction of forward
(easy) current flow as indicated by dc ammeter.

Distance Between

Maximum Nominal Spacin .
RCA Type Overall Length (A) Between Terminalsg(B) Mounfﬁ:;:;fe:I () (zi;gZZ)

(inches) (inches) (inches)
CRI01 2-3/8 1-1/8 2-1/8 2.0
CR102 2-3/8 1-1/8 2-1/8 2.0
CR103 2-3/8 1-1/8 2-1/8 2.1
CR104 3-1/4 1-3/4 3 3.0
CR105 3-1/4 1-3/4 3 3.1
CR106 4-1/2 3-1/4 4-1/4 4.2
CR107 4-1/2 3-1/4 4-1/4 4.4
CR108 4-1/2 3-1/4 4-1/4 4.5
CR109 5-1/2 4 5-1/4 5.4
CR110 5-1/2 4 5-1/4 5.5

*For 1/4-inch bolts.

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.

CR101-CR110




CR20T CR206

CR203 CR208

CR204 CR210
CR212

~ HIGH-VOLTAGE SILICON RECTIFIERS

RCA CR201 through CR212 high- With Precisely Matched

voltage rectifiers consist of series-

connected, hermetically-sealed, RCA

diffused-junction silicon-rectifier Cells for Internal
cells molded into a compact rugged

case of insulating material.

. , Voltage Equalization
These devices are intended for

use in industrial and military ap-
plications requiring small, light-

wei.ght. x:ectifiers with very ‘hi.gh ® Cells rigorously tested for ® Designed to meet stringent
reliability, a dc output capability dissipation capability under  electrical, mechanical, and
of 400 ma per unit over a wide tem- reverse voltage and current environmental specifications

perature range, and repetitive peak- conditions
reverse-voltage-ratings from 1900

® Diffused-junction construc-
to 12,000 volts. ® 1900 to 12,000 PRV ;

tion assures uniformity of

® Withstand transient reverse characteristics

These rectifiers also feature voltages 20% above PRV ratings v N si liaht weight
low forward voltage drop, low leak- ® 400 e ® Very small size, 1ight weight—
. ’ ma output per rectifier . Ly
age, and axial wire leads for sim- operate in any position
plicity of installation. The rec- ® Up to 800 ma output for & ¢ ¢,5e material flammability:

rectifiers in single-phase,

tifier cells comprising each unit
full-wave bridge circuit

are precisely matched to assure
equalization of internal voltages ® Up to 1068 ma output for6
{' under both steady-state and transient rectifiers in 3-phase full- ® Lov forward voltage drop

self-quenching

® No special heat sinks required
conditions. wave bridge circuit ® Low leakage

HALF-WAVE RECTIFIER SERVICE

Absolute-Maximum Ratings for Supply Frequency of €0 cps,
Single-Phase Operation, and with Resistive or Inductive Load.

CR201 CR203 CR204 CR206 CR208 CR210 CR212
PEAK REVERSE VOLTS:
REPETITIVE . . . . . e e e e e e 1900 3165 4800 6330 8000 10,000 12,000

NON-REPETITIVE (Transient, for max.

duration of 5 msec):

e e e e e e e e 2280 3800 5760 7595 9600 12,000 14,400
At other free-air temperatures . . . . . 3 - See Fig.l >
RMS SUPPLY VOLTS . . . « + « ¢ « « v « o o« & 1345 2240 3395 4475 5655 7070 8485
DC BLOCKING VOLTS. . . « v + v & « ¢ v o o & 1900 3165 4800 6330 8000 10,000 12,000
AVERAGE FORWARD MILLIAMPERES:
At Tpp = 60° C . v v v e e e e e e e e e 400 400 400 400 400 400 400
At Tpp = 100°C. . . o & v v v v o 155 155 155 155 155 155 155
At other free-air temperatures . . . . . . - See Fig.2 —-
PEAK RECURRENT AMPERES . . . . . . . . . . . - 3 >
PEAK SURGE AMPERES:?2
One-half cycle, sine wave. . . . . . . . . -- 10 -
For more than one cycle. . . . . . . . . . - See Fig.3 >
FREE-AIR TEMPERATURE RANGE:
Operating and storage. . « « « « « « « & & -< -65 to+125° C >
For footnotes, see next page. — Indicates a change.
Trademark(s) ® Registered Printed in U.S.A.
RADIO CORPORATION OF AMERICA Toeneky @ Reoinered CRI0L, G s CR206,
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. CR208,CR210,CR212 5/66

S S A - - b

'Reprinted from CR201,CR203,CR204,CR206,CR208, CR210,CR212 9/65
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FILE NO. . 86 CR201-CR212
Characteristics: CR201 CR203 CR204 CR206 CR208 CR210 CR212
Max. Forward Voltage Drop (Volts)P . . 1.8 3 3.6 6 6 7.2 9
Instantaneous Forward Voltage Drop . . . . . - See Fig.4 >
Max. Reverse Milliamperes:

Dynamic® at Tpq = 100°C . . . . . . . .. < 0.1 >
.d]at TpA = 25°C. . . . . . . ... - 0.01 —>
Staticy it TpAa = 100°C . . . . . . ... = 0.2 -

TFA = free-air temperature.
a

Superimposed on device operating within the
maximum specified voltage, current, and temper-
ature ratings and may be repeated after suffi-
cient time has elapsed for the device to return
to the presurge thermal-equilibrium conditions.

Maximum full-cycle average forward voltage drop
at maximum rated operating conditions.

Maximum reverse current averaged over one com-
plete cycle and for operation at the maximum
ratings. For example, for the CR201 at 60° C
free-air temperature: average forward milli-
amperes = 400; peak reverse volts = 1900,

At maximum rated dc blocking voltage and any
temperature within the operating temperature
range.

INSTALLATION AND OPERATING CONSIDERATIONS

The maximum ratings in the tabulated data are
established in accordance with the following
definition of the Absolute-Maximum Rating System
for rating electron devices.

Absolute-Maximum ratings are limiting values
of operating and environmental conditions appli-
cable to any electron device of a specified type
as defined by its published data, and should not
be exceeded under the worst probable conditions.

The device manufacturer chooses these values
to provide acceptable serviceability of the de-
vice taking no responsibility for equipment vari-
ations, environment variations, and the effects
of changes in operating conditions due to vari-
ations 1n device characteristics.

The equipment manufacturer should design so
that initially and throughout life no absolute-
maximum value for the intended service is exceeded
with any device under the worst probable oper-
ating conditions with respect to supply-voltage
variation, equipment component variation, equip-
ment control adjustment, load variation, signal
variation, environmental conditions, and vari-
ations in device characteristics.

A surge-limiting impedance should always be
used in series with the rectifier. The impedance

RN

ol
o

120]

110

PEAK REVERSE VOLTAGE—
PER CENT OF MAXIMUM REPETITIVE

PEAK-REVERSE-VOLTAGE. RATING

MAXIMUM NON-REPETITIVE (TRANSIENT)

100

50 -25 O 25 50 75 100 125
FREE—AIR TEMPERATURE (Tga) —°C

-75

92CS—I70IR!

Fig. | - Rating chart for RCA CR20|
through CR212.

value must be sufficient to limit the surge cur-
rent to the value specified under the maximum
ratings. This impedance may be provided by the
power transformer windings, or by an external
resistor or choke.

Because these rectifiers operate at voltages
which are dangerous, care should be taken in the
design and operation of the equipment to prevent
personnel from coming in contact with the recti-
fiers.

Care should be exercised during soldering
of the wire leads of these rectifiers to pre-
vent overheating of the rectifier cells. A
clean, well-tinned iron should be used to keep
soldering time to a minimum.

During a period of prolonged heating-- for
example, during lead unwrapping--a heat sink
such as the jaws of a pair of long-nose pliers
should be used between the tipof the soldering
iron and the rectifier case.

RCA CR201 through CR212 rectifiers should
not be used in series arrangements to obtain dc
output voltages higher than those obtainable from
single units. For information on special preci-
sion-matched units for use in such series arrange-
ments, contact your nearest RCA Field Office.

R DC AND POLYPHASE OP! ;
MULTIPLY MAXIMUM-AVERAGE-FORWARD:
CURRENT RATING FOR EACH RECTIFIER
BY THE FOLLOWING FACTOR:
TYPE OF OPERATION | FACTOR
DIRECT CURRENT 110
THREE PHASE 0.89
SIX PHASE 0.68
LOAD: RESISTIVE OR INDUCTIVE,
o 400
H
L]
§E 300
w
5 \
> ;
<5 200 N
e
2
I 100
=3
5
[re [o]
—75 -50 -25 O 25 50 75 | 125

FREE-AIR TEMPERATURE (TFa)— °C
92CS—HTO04RI

Fig.2 - Rating chart for types CR20| through CR212
for dc, and 60 cps-single-phase
and polyphase operation.



CR201-CR212

C

SUPPLY FREQUENCY =60 CPS SINE WAVE
LOAD:RESISTIVE OR IN

PEAK_SURGE CURRENT (SUPERIMPOSED ON STEADY—STATE

CURRENT'FOR DEVICE_ OPERATING WITHIN MAXIMUM

RATINGS) MAY_BE REPEATED AFTER THE OEVICE HAS

COOLED TO PRESURGE THERMAL —EQUILIBRIUM CONDITION.
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SURGE—CURRENT DURATION —CYCLES
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Fig.3 - Peak surge-current rating chart
for types CR201 through CR212.

TO DETERMINE vp FOR EACH RECTIFIER TYPE:MULTIPLY
VALUE GIVEN AT INTERSECTION OF CURVE FOR THE
APPROPRIATE TEMPERATURE WITH THE DESIRED VALUE OF if
BY THE FOLLOWING FACTOR:
RCA TYPE | FACTOR
cr20! 3
CRaos H MAXIMUM
CR206 10
CR208 10 — —— TYPICAL
CR2I0 i2
¢R212 15
9 o Qi
HMOH
.
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Fig.4 - Typical forward characteristics
for types CR201 through CR212.
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ARROW INDICATES DIRECTION OF FORWARD (EASY)

CURRENT FLOW AS INDICATED BY DC AMMETER.

DIMENSIONS WEIGHT
INCHES OUNCES
TYPE A B c D E
CR201 2 3/8 3/16 3/8 3/16 0.32
CR203 | 3-1/2 3/8 3/16 3/8 3/16 0.55
CR204 | 4-1/2 3/8 3/16 3/8 3/16 0.73
CR206 | 3-1/2 3/8 3/16 3/4 3/8 1.20
CR208 | 3-1/2 3/8 3/16 3/4 3/8 1.20
CR210 | 4-1/2 3/8 3/16 3/4 3/8 1.60
CR212 | 4-1/2 3/8 3/16 3/4 3/8 1.60

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.
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HIGH-VOLTAGE SILICON RECTIFIERS

~ CR301-CR354

File ﬂo; s60 {

RCA-CR301 through CR354 are high-voltage
rectifiers consisting of series-connected, hermeti-
cally-sealed, RCA diffused-junction silicon-rectifier
cells. The cells are specially selected, balanced
dynamically under transient conditions to sustain
reverse energy, processed to provide optimum per-
formance and reliability, and fin-mounted to facili-

tate natural-air or forced-air cooling
These high-voltage rectifiers, which are in-

tended for use in industrial and military equipment,
contain integral R-C networks designed to equalize
the reverse voltages across the rectifier cells under
both steady-state and transient conditions.

Fin-Mounted Types

Having Integral R-C

Voltage-Equalizing

Networks

Designed to Meet
Stringent Military
Mechanical and Environmental Specifications

FEATURES

© 2400 to 9600 PRV

e Up to 35amperes output per rec-
tifier (natural-air cooling)

( eUp to 70 amperes output for 4

‘ rectifiers in single-phase, full-
wave bridge circuit (natural-air
cooling)

eUp to 94 amperes output for 6
rectifiers in a 3-phase full-wave
bridge circuit (natural-air cool-
ing)

eLow forward voltage drop
e Ability to withstand transient

reverse voltages 20% above PRV
ratings

o Operating and storage tempera-
ture range of -55° C to +125° C

¢ Rectifiers may be series con-

nected up to 20 KV *

e Extended current capability (up
to 143%) with forced-air cooling

®Derating of these rectifier stacks from the Absolute-Maximum Rating values is not required.

HALF-WAVE RECTIFIER SERVICE

Absolute-Maximum Ratings for Supply Frequency of 60 cps, Single-Phase Operation, and with Resistive or Inductive Load

TABLE 1
Peak Reverse Volts, Repetitive. . . . . . . 2400 3600 4800 6000 7200 8400 9600
S5 .. CR301 CR302 CR303 CR304 CR305 CR306 CR307
9 .. CR311 CR312 CR313 CR314 CR315 CR316 CR317
Average (DC) F‘oryvard Amperes: 12 . . CR321 CR322 CR323 CR324 CR325 % %
At 50° C free-air temperature 17 . . CR331 CR332 CR333 CR334 CR335 =« *
23 . . CR341 CR342 CR343 CR344  « * *
35 . . CR351 CR352 CR353 CR354 =« % *
Peak Reverse Volts, Non-Repetitive
(Transient, for max. duration of 5 msec):
At free-air temperatures from
H50°Cto H125°C . . . . .. ... 2880 4320 5760 7200 8640 10080 11520
At other free-air temperatures. . . . . . . - See Fig.1 >
RMS Supply Volts . . . . . . . . . . .. 1695 2545 3395 4240 5090 5935 6785
DC Blocking Volts . . . . . . . . . . .. 2400 3600 4800 6000 7200 8400 9600
Number of Cells Per Rectifier Stack . . . . . 4 6 8 10 12 14 16

«

Rectifier stacks having the same average (dc) forward ampere rating may be series connected to obtain these PRV ratings.

e
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FILE NO. 60

HALF-WAVE RECTIFIER SERVICE

Absolute-Maximum Ratings for Supply Frequency of 60 cps,
Single-Phase Operation, and with Resistive or Inductive Load

TABLE II
CR301 CR311 CR321 CR331 CR341 CR351
through  through through through through through
CR307 CR317 CR325 CR335 CR344 CR354
Average (DC) Forward Amperes:
At 50° C free-air temperature . . . . . . . . . 5 9 12 17 23 35
At 100° C free-air temperature . . . . . . . . 2.5 4.5 6 8.5 11.5 17.5
At other free-air temperatures
and for forced-air cooling. . . . . . . . . . - See Figs.2,3, and 4 ————>
RMS Forward Amperes at 50° C free-air temp.4 . . 7.85 14.1 18.85 26.6 36 55
Peak Surge Amperes:?
Single cycle, sine wave, 60 cps. 250 250 400 400 850 850
For more thanonecycle . . . . . . . . . . . - See Fig.5 >
Temperature Range:
Operating and storage . . . . . . . . . .. - -55° C to +125° C
Characteristics
Instantaneous Forward Voltage Drop. . . . . . . - See Fig.6 >
Maximum Reverse Milliamperes:
Dynamic® . . . . . . - 1.5 ma >
Static®. . . . . . . ... .. - 2.0 ma >
Typical Cell Shunt Capacitance. . . . . . . . . - 0.01 uf >

a Superimposed on device operating within the maximum specified 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.
b Maximum reverse current averaged over one complete cycle and for operation at the maximum ratings.
¢ At maximum rated dc blocking voltage and any temperature within the operating temperature range.
A To obtain rms forward amperes at other operating temperatures, multiply the average (dc) forward amperes by 1.57.

OPERATING CONSIDERATIONS

A surge-limiting impedance should always be used
in series with an RCA CR-series rectifier. The im-
pedance value must be sufficient to limit the surge
current to the value specified under the maximum ratings.
This impedance may be provided by the power-trans-
former windings, or by an external resistor or choke.

For capacitive loads and for sub-cycle surge con-
siderations consult RCA Application Notes SMA-4 and
SMA-15.

Each of the rectifier stacks in this CR-series has
been coated with an epoxy phenolic resin to increase the
rectifier’s resistance to moisture and humidity, to in-
crease thermal radiation and to improve voltage iso-
lation.

RCA CR301 through CR354 high-voltage silicon
rectifiers can be mounted in any position. It is recom-
mended, however, that wherever possible these recti-

fiers be mounted on vertical surfaces to prevent accu-
mulation of dust on the surfaces between the rectifier
cells and to provide the maximum flow of cooling air.

When several RCA CR-series rectifiers are to be
operated in series across a supply voltage of 20,000
volts peak or more, the protection afforded by the in-
tegral voltage-equalizing networks may not be adequate,
depending on the circuit arrangement and the physical
layout of the components. Consequently, additional pro-
tection against high transient voltages may be required
in the design of the equipment. For additional infor-
mation on this subject, write RCA, Commercial Engineer-
ing, Harrison, New Jersey.

Because these CR-series rectifiers operate at
voltages which are dangerous, care should be taken in
the design and operation of the equipment to prevent
personnel from coming in contact with the rectifiers.

2.
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PEAK SURGE-CURRENT RATING CHART FORWARD CHARACTERISTICS
SUPPLY FREQUENCY : FREE—AIR TEMPERATURE =25° C
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PEAK SURGE CURRENT (SUPERIMPOSED ON STEADY—STATE CURRENT OF CELLS OF EACH RECTIFIER TYPE.
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Fig.5 Fig.6

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.
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CR301-CR354

ILLUSTRATIONS SHOWING RELATIVE RECTIFIER SIZE

CR301, CR311, CR321, CR331, CR341, CR351 CR307, CR317, CR325, CR335, CR344, CR354

RADIO SoRFORATIGG Gr Avn

MADIO SORRORKTION DR EMERION

CR335 CR351

The modular design of the RCA CR301-series shown in the illus-
trations permits the rapid fabrication of stacked-rectifier units.
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RATING CHART

FORCED-AIR COOLING RATING CHART

AIR VELOCITY —LINEAR FEET PER MINUTE (LFPM)

MAXIMUM AVERAGE FORWARD CURRENT—AMPERES

92Cs-12578

z
>
-
Cc

RAL-AIR COOLING RATING CHART FOR
50-60 CPS SINGLE-PHASE AND POLYPHASE OPERATION
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MULTIPLY MAXIMUM-AVERAGE-FORWARD-

CURRENT RATING FOR EACH RECTIFIER

BY THE FOLLOWING FACTOR:

TYPE OF OPERATION FACTOR
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[e]

DIRECT CURRENT (.10

THREE PHASE 0.89

SIX PHASE 0.68
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LOAD: RESISTIVE OR INDUCTIVE.
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Fig.4
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FORCED-AIR COOLING:
AIR VELOCITY PARALLEL TO PLANE OF HEAT SINK.
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FILE NO. 60

CR301-CR354

DIMENSIONAL OUTLINE
4 MOUNTING
HOLES
2 DIA.
—— C—> \ £
<0 N
| |
T r—®_<€§>_ O d 31[3\_‘@—
A B
l 'l O Of -¢
L ’ .
CATHODE
ANODE TERMINAL
TERMINAL
e THREAD
THREAD 10-32
10—-32
F G
l —>{Ge I
i il
. = . T t
92CS—12352RI
DIMENSIONS IN INCHES
A B C D E F G
CR301 through CR307 2-1/4 1-5/8 2 1-9/32 15/16 2 13/32
CR311 through CR317 2-1/4 1-5/8 2 1-9/32 15/16 2 13/32
CR321 through CR325 3 1-7/8 2-3/4 1-23/32 1-3/8 3-3/8 9/16
CR331 through CR335 3 1-7/8 2-3/4 1-23/32 1-3/8 3-3/8 9/16
CR341 through CR344 5-1/2 4 3 1-29/32 1-1/2 5-3/8 5/8
CR351 through CR354 5-1/2 4 3 1-29/32 1-1/2 5-3/8 5/8
‘““H’’ Dimension
CR301 | CR302 | CR303 | CR304 | CR305 | CR306 | CR307 |
5-1/4 7 83/4 10-1/2 12-1/4 14 15-3/4
CR311 | cr31z | |cras| CR314 | cr31s| | craie| CR317 |
51/4 7 83/4 10-1/2 12-1/4 14 15-3/4
CR321 | CR322 | CR323 | CR324 | CR325 |
7-1/8 91/2 11-7/8 14-1/4 16-5/8
CR331 | CR332 | CR333 r CR334 | CR335 |
7-1/8 91/2 11-7/8 14-1/4 16-5/8
CR341 | CR342 | CR343 | CR344 |
7-11/16 10-1/4 12-13/16 15-3/8
CR351 | CR352 | CR353 | CR354|
7-11/16 10-1/4 12-13/16 15-3/8




HIGH-VOLTAGE RECTIFIER UNIT

File No. 100

Direct Replacement Unit for Type 8008

RCA-CR273/8008 is a high-voltage rectifier unit consisting of series-connect-
ed, hermetically-sealed RCA diffused-junction silicon rectifier cells. It is in-
tended specifically as a direct replacement for the half-wave mercury-vapor
rectifier type 8008.

Because the CR273/8008 does not require filament power, care should be exer-
cised when utilizing this device as a direct replacement for the 8008 to assure
that the filament circuits of any tubes employed are not affected. The filament
transformer primaries for the 8008 should be opened to prevent transformer core
saturation and resultant high current flow through the primaries when separate
filament supplies are used.

For voltage and current ratings of CR273/ 8008, refer to data for RCA type 8008.

DIMENSIONAL OUTLINE

MEDIUM CAP
JEDEC No. cn-s\J:l

e High Reliability

e Long Life
e Rugged, Compact Construction

o No Required Warm-Up Time

LARGE~
METAL-SHELL

A AT BASING DIAGRAM

WITH BAYONET Bottom View

JEDEC No. A4-18 d

2.3 MAX.
DIA.

92CS-12890

DIMENSIONS IN INCHES

Features of the CR273/8008 include—

8008/£2290 VOd

e Operating Temperature
(At full ratings)
-50°C to +60°C

e Storage Temperature
-500C to +1100C

Pin 1:
Pin 2;
Pin 3:
Pin 4:

Cap:

No connection
Cathode

No connection
No connection
Anode

Information furnished by RCA is believed to be accurate and reliable. However, no responsibility is assumed by RCA for its use; nor for any infringements of
patents or other rights of third parties which may result from its use. No license is granted by implication or otherwise under any patent or patent rights of RCA.

RADIO CORPORATION OF AMERICA

Trademark(s) ® Registered
Marca(s) Registrada(s)

Printed in U.S.A.
CR273/8008 5/66

ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

Reprinted from CR273/8008 10/65




HIGH-VOLTAGE RECTIFIER UNIT

CR274/812A

Fiyle &o. 102

Direct Replacement Unit for Types 872 and 872A

RCA-CR274/872A is a high-voltage rectifier unit consisting of series-connect-
ed, hermetically-sealed RCA diffused-junction silicon rectifier cells. It is in-
tended specifically as a direct replacement for the half-wave mercury-vapor
rectifier types 872 and 872A.

Because the CR274/872A does not require filament power, care should be exer-
cised when utilizing this device as a direct replacement for the 872 or 872A to
assure that the filament circuits of any tubes employed are not affected. The
filament transformer primaries for the 872 or 872A should be opened to prevent
transformer core saturation and resultant high current flow through the primaries
when separate filament supplies are used.

For voltage and current ratings of CR274/872A, refer to data for RCA type 872A.

DIMENSIONAL OUTLINE Features of the CR274/872A include —
- e High Reliabilit; o Operating Temperature
ganes— | me (At full raings)
e Long Life -50°C to +60°C
e Rugged, Compact Construction e Storage Temperature
T -500C to +1100C

e No Required Warm-Up Time

BASING DIAGRAM

MEDIUM— .
METAL—SHELL Bottom View

JUMBO 4-PIN

WITH BAYONET
JEDEC No. A4-29

Pin 1: No connection
Pin 2: Cathode

Pin 3: No connection
Pin 4: No connection

1.9 MAX. >
DIA.

92Cs-12891
Cap: Anode
DIMENSIONS IN INCHES
Information furnished by RCA is believed to be accurate and reliable. However, no responsibility is assumed by RCA for its use; nor for any infringements of
C\ patents or other rights of third parties which may result from its use. No license is granted by implication or otherwise under any patent or patent rights of RCA.

" R A D Io Co R Po R ATIO N o F AM E R IC A Trademark(s) ® Registered Prinr/ed in U.S.g/66
Marca(s) Registradal(s) CR274/872A
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. Reprinted from CR274/872A




CR215/
866A /3828
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HIGH-VOLTAGE RECTIFIER UNIT

104

Direct Replacement Unit for Types 866, 866A, and 3B28

RCA-CR275/866A/3B28 is a high-voltage rectifier unit consisting of series-con-
nected, hermetically-sealed RCA diffused-junction silicon rectifier cells. It is in-
tended specifically as a direct replacement for the half-wave mercury-vapor types
866 and 866A, and the half-wave gas rectifier type 3B28.

Because the CR275/866A/3B28 does not require filament power, care should be
exercised when utilizing this device as a direct replacement for the 866, 866A, or
3B28 to assure that the filament circuits of any tubes employed are not affected.
The filament transformer primaries for the 866, 866A, or 3B28 should be opened
to prevent transformer core saturation and resultant high current flow through
the primaries when separate filament supplies are used.

For voltage and current ratings of CR275/866A/3B28, refer to data for RCA types '
866A and 3B28.

DIMENSIONAL OUTLINE Features of the CR275/866A/3B28 include—
JEDEE N &5 j l e High Reliability e Operating Temperature
. (At full ratings)
[ J LOIlg Life _5OOC to +60°C
abs e Rugged, Compact Construction o Storage Temperature
e No Required Warm-Up Time -509C to +110°C
5.35

BASING DIAGRAM

Bottom View

“QE%‘UM"?“E,%‘L
MALL 4-

WITH BAYONET ™
JEDEC No. A4-10 |

Pin 1: Cathode

Pin 2: No connection

Pin 3: No connection

Pin 4: No connection
Cap: Anode

00l

1.38
e MAX:
DIA.

92Cs-12892

DIMENSIONS IN INCHES

Information furnished by RCA is believed to be accurate and reliable. However, no responsibility is assumed by RCA for its use; nor for any infringements of
patents or other rights of third parties which may result from its use. No license is granted by implication or otherwise under any patent or patent rights of RCA.

RADIO CORPORATION OF AMERICA Trademark(s) ® Registered Printed in U.S.A.
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