




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































SELENIUM TRANSIENT VOLTAGE SUPPRESSORS 

HOW TO SELECT THE PROPER RECTIFIER 
Determination of Current Rating 
Although the peak value and dura­
tion of a transient current cannot 
always be determined, certain 
valid assumptions can be made to 
determine the ITT suppressor rec­
tifier current rating for the appli­
cation. 

For circuits in which a transformer 
is the power source, usually the 
greatest transient currents have 
been observed when the circuit is 
interrupted with no load on the 
transformer. The transient current 
is the magnetizing current of the 
transformer. If the actual transient 
current is not known, a valid as­
sumption can be made by the use 
of the magnetizing current versus 
voltage on page 4. If the transient 
results from opening a circuit con­
taining an inductance, the tran­
sient current will be the current 
through the inductance at the in­
stant of interruption. To select the 
proper ITT suppressor series, as­
sume a single pulse width of 4 
milliseconds and refer to the pulse 
current versus time curve on page 
4: The same curve can be used to 
select the appropriate ITT series 
when a single pulse width other 
than 4 milliseconds is known or 
assumed. 

Voltage Rating 
After the required current rating 
has been established, determine 
the maximum steady-state voltage 
which will appear across the sup­
press?r rectifier and select the ap­
propriate type number from the 
tables on pages 2 and 3. Note that 
both RMS and peak voltage ratings 
are tabulated for AC types and DC 
ratings for DC types. Use the RMS 
value for. sinusoidal voltages' 
otherwise, use the peak value of 
the input voltage to select the 
proper rectifier. 

Zener Voltage 
The Zener voltages shown in the 
characteristics tables are the max­
�i�~�u�m� instantaneous voltages that 
will appear across the rectifier if 
the 4 millisecond current rating 
is not �e�~�c�.�e�e�d�e�d�.� Any ITT suppres­
s<?r rectifier can safely discharge 
higher currents than this rating, 

where the pUls'e wid'th is less than 
4 milliseconds. 
For other values of peak current, 
however, the indicated Zener volt­
age will be as shown in the curves 
on page 4. To obtain the expected 
protection, rectifiers should be 
used within their rated currents. 
For optimum protection, the max­
imum Zener voltage should be be­
low the PIV rating of tfie semicon­
ductor devices being protected. 
The maximum Zener voltages 
shown in the characteristics 
tables have been derived from the 
curves on page 4 which represent 
the conservative ratings placed on 
suppressor rectifiers. These volt­
ampere curves apply to a single 
cell. To determine the Zener volt­
age for a particular rectifier, 
multiply the peak voltage values 
that are shown by the number of 
cells per arm for AC rectifiers, or 
by the total number of cells for 
DC rectifiers. The final step is to 
be sure that the silicon or 
germanium rectifier or silicon 
controlled rectifier to be protected 
has a PIV rating higher than the 
Zener voltage of the ITT protector 
rectifier. The volt-ampere curves 
�~�r�e� also �v�~�l�i�~� for DC applications 
�I�~� determining the proper recti­
fier for a given peak transient 
voltage. 
Similar protection is also provided 
to transformers, capacitors re­

�s�i�s�t�o�r�~�,� switches, relays, or' any 
electrical component subject to 
damage from transient over-volt­
age. 

Example 
As.sume a single phase fullcwave 
bridge rectifier application with 
a transformer rated at 8.SKVA 
�~�I�S�V�.� The rectifier to be protected 
IS across the transformer sec­
ondary. 

1. Assume a 4 millisecond pulse 
width. 

2. From. the curve on page 4, de­
terf!1l.ne the per cent of mag­
netizing current. Using the 
"maximum" plot line, 8.SKVA 
ZS.2% of full load current. 

Full load current VAz 8S00 Z 74A 
V 11S 

74A X �S�.�2�%�~�3�.�8�S�A� peak. 
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3. From the RATINGS table on 
page 1, select a rectifier series 
whicH will withstand 3.8SA peak 
@ 4 millisecondplilse width. 
The 102 series, either stud 
mounting or eyelet mounting 
may be used. Assume a stud 
type is preferred for this ap­
plication. 

4. Select the appropriate ITT part 
number from the stud mount­
ing table on page 2 by finding a 
type with a RMS input voltage 
rating equal to or above 115V. 
102GSBXS meets this require­
ment. 

S. �D�e�~�e�r�m�i�n�e� the PIV rating re­
qUired for the rectifier to be 
protected. Use the 102 series 
curve on page 4 to determine 
the voltage corresponding to 
3.8SA. The maximum voltage is 
73 volts per cell. The number 
of cells in each rectifier is in­
dicated by the first number 
after the first letter in the part 
number. In this case the 
102GSBXS has five cells. The 
maximum voltage is 73 X S = 
36SV. The PIV rating required 
for the protected rectifier is 
36SV. 

CODING SYSTEM FOR EYELET AND 
STUD TYPE ITT SELENIUM VOLTAGE 
SUPPRESSOR RECTIFIERS 

102 G 5 E X 5 I �~�l�N�u�m�b�e�r� Indicates Number of ce.llS 0= Always Indicates DC Oevice 
letter Indicates Finish 

X= Industrial 
y= Humidity Resistant 

YF= Humidity and Fungus Resistant 
letter I ndicates Construction 

A=Stud 
B=Screw 
E- Eyelet 

Number Indicates Number of Cells 

�l �~�=�=�=�G� Indicates ITT Suppressor Rectifier 
Numbers Indicate Cell Size 

and Voltage 
102-1" SQ. 25 VAC 20 VDC 

CODING SYSTEM FOR TUBULAR TYPE 
In SELENIUM VOLTAGE SUPPRESSOR 
RECTIFIERS 

8 A 5 P G 1 I �~�L� Number Indicates Number of Cells L Q=Always Indicates DC Device 

. 

G I ndicates ITT Suppressor Rectifier 
letter Indicates Construction 

P= Paper Tube 
H= Hermetically Sealed Can 

�~�~�:� �~�~�~�n�n�~�:�f�/�~�~�~�:�A�'�~�r�~�r� �l�:�!�~�i�n�a�I�S� 
Terminals 

Number Indicates Number of Cells 

�'�-�-�-�-�-�L�e�l�t�!�r�3�~�~�~�j�:�:�e�U�e�l�l� Voltage 

A- 20 Volts DC 
�~�-�-�-�-�N�u�m�b�e�r� Indicates Cell Size 

8-9/32" Dia. 
25-15/32" Dia. 



SELENIUM TRANSIENT VOLTAGE SUPP\:tESSORS 

CHARACTERISTIC CURVES 
SA1 SERIES PEAK VOLTAGE VS CURRENT 25A1 SERIES PEAK VOLTAGE VS CURRENT 
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SELENIUM TRANSIENT VOLTAGE SUPPRESSORS 

TYPICAL APPLICATIONS 

~ 
n. 
n. 
::> 
en 

~ 

SWITCH 

Single-Phase Half-Wave Silicon Rectifier' DC CONTACT 
PROTECTOR 

Single-Phase Full-Wave Center Tap Silicon Rectifier 

+ 
RESISTIVE OR CAPACITIVE LOAD 

~ 
n. 
~ 110---..... ---. en 
o 
~ 

DC CONTACT 
PROTECTOR 

Single-Phase Full-Wave Bridge Silicon Rectifier 

RESISTIVE 
OR 

CAPACITIVE 
LOAD 

DC CONTACT PROTECTOR 
Three-Phase Full-Wave Bridge Silicon Rectifier 

+ 
RESISTIVE OR 
CAPACITIVE LOAD 

Single-Phase Half-Wave Silicon-Controlled Rectifier 

12-12 

DC CONTACT 

PROTECTOR 

INDUCTIVE LOAD-

Single-Phase Full-Wave Silicon Rectifier 



1 N645 THRU 1 N649 

I mm DIFFUSED SILICON 
_ -L-L ______ G_E_N_ER_A_L_-_PU_R_P_O_S_E_D_I_O_D_E_S 

SEMICONDUCTORS 

DIFFUSED SILICON GENERAL-PURPOSE DIODES 
• Hermetically sealed • 00-7 package 
• Rugged construction • High reliability 

ABSOLUTE MAXIMUM RATINGS at 25 D C Free-Air Temperature (unless otherwise noted) 

Symbol Characteristics IN64S 1N646 1N647 1N648 1N649 Unit 

VRl\Itwlig) Working Peak Reverse Voltage over 225 300 400 500 600 V 
Operating Free-Air Temperature 
Range 

10 Average Rectified Forward Current at 400 mA 
(or below) 25 D C Free-Air 
Temperature Range 
(See Note 1) 

10 Average Rectified Forward Current 150 mA 
at 150 D C Free-Air Temperature 
(See Note 1) 

I Fl'.I(surge) Peak Surge Current, One Second, 3 A 
at 25 D C to 150 D C Free-Air 
Temperature (See Note 2) 

P Continuous Power Dissipation at (or 600 mW 
below) 25 D C Free-Air Temperature 
(See Note 3) 

TA(oprJ Operating Free-Air Temperature -65 to 150 °C 
Range 

*IN645, IN647 and IN649 are available in JAN and JAN TX versions. 

ELECTRICAL CHARACTERISTICS @ 25 D C Free Air Temperature (unless otherwise noted) 

IN64S· 1N646 1N647 1N648 1N649 
Symbol Parameter Min Max Min Max Min Max Min Max Min Max [unit Conditions 

V(BR) Reverse 275 360 480 600 720 V h,=100p.A, 
Breakdown TA =100 D C 
Voltage 

IR Static 0.2 0.2 0.2 0.2 0.2 p.A VR=Rated VRM(wkg) 

VF 

CT 

Reverse 
Current 15 15 

Static 1 1 
Foward 
Voltage 

Total 6 typ 6 typ 
Capacitance 

NOTES: 

1. These values may be applied continuously 
under single-phase SO-Hz half-sine-wave opera­
tion with resistive load. Above 25°C see Ther­
mal Characteristics Chart. 

VR = Rated VRM(wkg)l 
20 20 25 p.A TA =100 D C 

1 1 1 V IF =400mA 

6 typ 6 typ 6 typ pF VR=12V, 
f=1 MHz 

2. These values apply for a one-second square­
wave pulse with the device at nonoperating 
thermal equilibrium immediatelly prior to the 
surge. 

3. Derate linearly to 200 mW at 150°C free-air 
temperature at the rate of 3.2 mW/deg. 
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ITT 1 N4000 SERIES, EM500 SERIES 
. PLASTIC SILICON RECTIFIER - -----

SEMICONDUCTORS 

1-AMP PLASTIC SILICON RECTIFIERS 

• Moisture resistant 

• Voltages to 1000 volts 

The ITT Plastic Silicon Rectifier is molded us­
ing a new plastic formulation' with the following 
advantages over silicone and epoxy com­
pounds: 

ELECTRICAL CHARACTERISTICS @ 25°C Unless Otherwise Noted 

Peak Reverse Voltage (PRV) ............ 50 
100 
200 
400 
600 
800 

1000 
Average Rectified Current @ 25°C Ambient .. 
Average Rectified Current @ 75°C Ambient .'. 
Foward Voltage Drop @ 1 Amp ........... . 
Reverse, Current @ Rated DC Voltage ..... ~ . 
Full Cycle Average Reverse Current @ Rated 
PRV @ 85°C Ambient @ Rated Average 
Rectified Current ......................•... 
100°C Ambient @ Rated Average Rectified 
Current .......................... _. __ .... __ __ 
Half Cycle Surge Current, 60 Hz ........... . 
Temperature Range (operating) ............ . 
Temperature Range - Storage ............ . 

*1N4000 EM500 
Series Series 

1N4001 50 (EM500) 
1N4002 100 (EM501) 
1N4003 200 (EM502) 
1N4004 400 (EM504) 
1N4005 600 (EM506) 
1N4006 800 (EM508) 

1N40071000 (EM510) 
1.0 1.0 
1.0 0.5 
1.1 1.1 
10 1.0 

200 200 

50 50 
30 50 

-65 to +175 -65 to +175 
-65 to +200 -65 to +200 

• Electrical Equivalent 
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Units 

Volts 

Amps 
Amps 
Volts 
Volts 

Volts 

Volts 
Amps 

o,C 

°C 



1 N4000 SERIES, EM500 SERIES 
PLASTIC SILICON RECTIFIER 

ITT SILICON RECTIFIER CROSS-REFERENCE 

Now you can replace older types of rectifiers 
with dependable, inexpensive ITT Plastic 
types. In most cases, the ITT types will have 
higher output current and PRV ratings than the 
types to be replaced. Case dimensions are not 
always physically identical, in many cases the 
ITT types are smaller. 

Type ITT Type ITT 
To Be Replace- To Be Replace-
Replaced ment Replaced ment 

, 
iN253 iN4002 iN359A iN4002 
iN254 iN4003 iN360A iN4002 
iN255 iN4004 iN36iA iN4003 
iN256 iN4005 iN362A iN4004 
iN3i6 iN400i iN363A iN4005 
iN3i6A iN400i iN364A iN4007 
iN3i7 iN4002 iN365A iN4007 
iN3i7A iN4002 iN440 iN4002 
iN3i8 iN4003 iN440B iN4002 
iN3i8A iN4003 iN44i iN4003 
iN3i9 iN4004 iN44iB iN4003 
iN3i9A iN4004 iN442 iN4004 
iN320 iN4005 iN442B iN4004 
iN320A iN4005 iN443 iN4004 
iN32iA iN4007 iN43B iN4004 
iN322A iN4007 iN444 iN4005 
iN323A iN400i iN44B iN4005 
iN324A iN4002 iN445 iN4005 
iN325A iN4003 iN445B iN4005 
iN326A iN4004 iN530 iN4002 
iN327A iN4005 1 N53i iN4003 
iN328A 1N4007 iN532 iN4004 
iN329A iN4007 iN533 iN4004 
iN332 iN4004 iN534 iN4005 
iN333 iN4004 iN535 iN4005 
iN334 iN4004 iN536 iN400i 
iN335 iN4004 iN537 iN4002 
iN336 iN4003 iN538 iN4003 
iN337 iN4003 iN539 iN4004 
iN338 iN4002 iN540 iN4004 
iN339 iN4002 iN547 iN4005 
iN340 iN4002 iN550 iN4002 
iN34i iN4004 iN55i iN4003 
iN342 iN4004 iN552 iN4004 
iN343 iN4004 iN553 iN4004 
iN344 iN4004 iN554 iN4005 
iN345 iN4003 iN555 iN4005 
iN346 iN4003 iN560 IN4006 
iN347 iN4002 iN561 iN4007 
iN348 iN4002 iN562 iN4006 
iN349 iN4002 iN563 iN4007 

Type 
To Be 
Replaced 

1N596 
iN597 
iN598 
iN599 
iN599A 
iN600 
iN600A 
iN60i 
iN60iA 
iN602 
iN602A 
iN603 
iN603A 
iN604 
iN604A 
iN605 
iN605A 
iN606 
iN606A 
iN607 
iN607A 
iN608 
iN608A 
iN609 
iN609A 
iN6i0 
iN6i0A 
iN6ii 
1 N6iiA 
iN6i2 
iN6i2A 
iN6i3 
iN6i3A 
iN6i4 
iN6i4A 
iN645 
iN645A 
iN646 
iN647 
iN648 
iN649 
iN676 
iN677 
iN678 
iN679 
iN68i 
iN682 
iN683 
iN684 
iN685 
iN686 

12-15 

ITT Type ITT 
Replace- To Be Replace-

ment Replaced ment 
, 

iN4005 iN687 iN4005 
iN4006 iN689 iN4005 
iN4007 iN846 iN400i 
iN400i iN847 iN4002 
iN400i iN848 iN4003 
iN4002 iN849 iN4004 
iN4002 iN850 iN4004 
iN4003 iNB5i iN4005 
iN4003 iN852 iN4005 
iN4003 iN853 iN4006 
iN4003 iN854 iN4006 
iN4004 iN855 iN4007 
iN4004 iN856 iN4007 
1N4004 iN857 iN4001 
IN4004 iN858 iN4002 
iN4005 iN859 iN4003 
iN4005 iN860 iN4004 
iN4005 iN86i iN4004 
iN4005 iN862 iN4005 
iN400i iN863 iN4005 
iN400i iN864 iN4006 
iN4002 iN865 iN4006 
iN4002 iN866 iN4007 
iN4003 iN867 iN4007 
iN4003 iN868 iN400i 
1N4003 iN869 iN4002 
iN4003 iN870 iN4003 
iN4004 iN87i iN4004 
iN4004 iN872 iN4004 
iN4004 iN873 iN4005 
iN4004 iN874 iN4005 
iN4005 iN875 iN4006 
iN4005 iN876 iN4006 
iN4005 iN877 iN4007 
iN4005 iN878 iN4007 • iN4004 iN879 1 N400i 
iN4004 iN880 iN4002 
iN4004 iN88i iN4003 
iN4004 iN882 iN4004 
iN4005 iN883 iN4004 
IN4005 iN884 iN4005 

iN4002 iN885 iN4005 
iN4002 iN886 1N4006 
iN4003 iN887 iN4006 
iN4003 iN888 iN4007 
iN4004 iN889 iN4007 
iN4004 1 Ni08i iN4002 
iN4004 1 Ni082 iN4003 
1N4004 iNi083 iN4004 
iN4005 iNi084 iN4004 
iN4005 __ I- 1 Ni095 iN4005 



Type ITT Type 
To Be Replace- To Be 
Replaced ment Replaced 

1N1096 1N4005 1 N1692 
1N1100 1N4002 1N1693 
1 N1101 1N4003 1N1694 
1 N1102 1N4004 1N1695 
1 N1103 1N4004 1N1696 
1 N1104 1N4005 1N1697 
1N1·105 1N4005 1N1701 
1 N1122A 1N4004 1N1702 
1N1169 1N4004 1N1703 
1N1217 1N4001 1N1704 
1N1217A 1N4001 1N1705 
1N1218 1N4002 1N1706 
1N1218A 1N4002 1N1707 
1N1219 1N4003 1N1708 
1N1219A 1N4003 1N1709 
1N1220 1N4003 1N1710 
1N1220A 1N4003 1 N1711 
1N1221 1N4004 1 N1712 
1N1221A 1N4004 1 N1730 
-fr-;J1222 1N4004 1N1763 
1 N1223 1N4005 1N1764 
1N1224 1N4005 1N1907 
1N1224A 1N4005 1N1908 
1N1225 1N4006 1N1909 
1N1225A 1N4006 1 N1911 
1N1226 1N4006 1 N1912 
1N1226A 1N4006 1N1913 
1N1251 1N4002 1N1914 
1N1252 1N4002 1N1915 
1 N125'3 1N4003 1N1916 
1N1254 1N4004 1N2069 
1N1255 1N4004 1N2069A 
1N1443 1N4007 1N2070 
1N1486 IN4005 1N2070A 
JN1487 1N4002 1N2071 
1N1488 1N4003 1N2071A 
1N1489 1N4004 1N2072 
1N1490 1N4004 1N2073 
1N1491 1N4005 1N2074 
1N1492 1N4005 1N2075 
1N1538 1N4002 1N2076 
1N1539 1N4003 1N2077 
1 N1540 1N4003 1N2078 
1 N1541 1N4004 1N2079 
1N1542 1N4004 1N2103 
1N1543 1N4005 1N2104 
1N1544 1N4005 1N2105 
1N1617 1N4002 1N2106 
1N1618 1N4003 1N2107 
1N1619 1N4004 1N2108 
1N1620 1N4004 1N2482 

1 N4000 SERIES, EM500 SERIES 
PLASTIC SILICON RECTIFIER 

ITT Type ITT Type ITT 
Replace- To Be Replace- To Be Replace-

ment Replaced ment Replaced ment 

1N4002 1N2483 1N4004 1N3640 1N4004 
1N4003 1N2484 1N4005 1N3641 1N4005 
1N4004 1N2485 1N4003 1N3642 1N4006 
1N4004 1N2486 1N4004 1N4245 1N4003 
1N4005 1N2487 1N4004 1N4246 1N4004 
1N4005 1N2488 1N4005 1N4247 1N4005 
1N4001 1N2489 1N4005- 1N4248 1N4006 
1N4002 1N2609 1N4001 1N4249 1N4007 
1N4003 1N2610 1N4002 1N4250 1N4006 
1N4004 1 N2611 1N4003 1N4251 1N4007 
1N4004 1N2612 1N4004 1N4361 1N4007 
1N4005 1N2613 1N4004 IN4364 1N4002 
1N4001 1N2614 1N4005 1N4365 1N4003 
1N4002 1 N2615 1N4005 1N4366 1N4004 
1N4003 1N2616 1N4006 1N4367 1N4004 
1N4004 1N2617 1N4007 1N4368 1N4005 
1N4004 1N2858 1N4001 1N4369 1N4005 
1N4005 1N2859 1N4002 1N4383 1N4003 
1N4007 1N2860 1N4003 1N4384 1N4004 
1N4004 1 N2861 1N4004 1N4385 1N4005 
1N4005 1N2862 1N4004 2E4 1N4004 
1N4001 1N2863 1N4005 3MS5 1N4001 
1N4002 1N2864 1N4005 3MS10 1N4002 
1N4003 1N2878 1N4006 3MS20 1N4003 
1N4004 1N2879 1N4006 3MS30 1N4004 
1N4005 1N2880 1N4007 3MS40 1N4004 
1N4005 1 N2881 1N4007 3MS50 1N4005 
1N4006 1N2882 1N4007 5A2 1N4003 
1N4006 1N2883 1N4007 5A4 1N4004 
1N4007 1N3189 1N4003 5A5 1N4005 
1N4003 1 N3190 1N4004 5A6 1N4005 
1N4003 1 N3191 1N4005 5A8 1N4006 

-1N4004 1N3193 1N4003 5A10 1N4007 
1N4004 1N3194 1N4004 5E4 1N4004 
1N4005 1N3195 1N4005 5E5 1N4005 
1N4005 1N3196 1N4006 5E6 1N4006 
1N4001 1N3253 1N4003 5MA2 1N4003 
1N4002 1N3254 1N4004 5MA4 1N4004 
1N4003 1N3255 1N4005 5MA5 1N4005 
1N4003 1N3256 1N4006 5MA6 1N4005 
1N4004 1N3544 1N4002 5MA8 1N4006 
1N4004 1N3545 1N4003 5MA10 1N4007 
1N4004 1N3546 1N4004 5MS5 1 N4001 
1N4005 1N3547 1N4004 5MS10 1N4002 
1N4001 1N3548 1N4005 5MS20 1N4003 
1N4002 1N3549 1N4005 5MS30 1N4004 
1N4003 1 N3611 1N4003 5MS40 1N4004 
1N4004 1N3612 1N4004 5MS50 1N4005 
1N4004 1N3613 1N4005 1081 1N4002 
1N4005 1N3614 1N4006 1082 1N4003 
1N4003 1N3639 1N4003 1083 1N4004 
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1 N4000 SERIES, EM500 SERIES 
-----.-

PLASTIC SILICON RECTIFIER 

Type ITT Type ITT Type ITT Type ITT 
To Be Replace- To Be Replace- To Be Replace- To Be Replace-
Replaced ment Replaced ment Replaced ment Replaced ment 

1084 
, 

1N4006 1N4005 359B 1N4002 AH805 PA330 IN4004 
10B5 1N4005 3590 1N4003 AH810 1N4006 PA340 1N4004 
1086 1N4005 359F 1N4404 AH815-- --'fN4006 PA350 1N4005 
1088 1N4006 359H 1N4004 AH1005 1N4007 PA360 1N4005 
10810 1N4007 359K 1N4005 AH1010 1N4007 PA380 1N4006 
1002 1N4003 359M 1N4005 • AH1015 1N4007 PT3 1N4004 
1003 1N4004 359P 1N4006 AM3 1 N4001 PT5 1N4004 
1004 1N4004 359S 1N4006 AM13 1N4002 PT5B 1N4005 
1005 1N4005 359Z 1N4007 AM23 1N4003 PT505 1N4001 
1006 1N4005 A10A 1N4002 AM33 1N4004 PT510 1N4002 
1007 1N4006 A108 1N4003 AM43 1N4004 PT515 1N4003 
1008 1N4006 A10C 1N4004 AM 53 1N4005 PT520 1N4003 
10010 1N4007 A100 1N4004 AM63 1N4005 PT525 1N4004 
320A 1N4001 A10E 1N4005 G100K 1N4006 PT530 1N4004 
3208 1N4002 A10M 1N4005 G100M 1N4007 PT540 1N4004 
320C 1N4003 A10N 1N4006 PA3 1N4004 PT550 1N4005 
3200 1N4003 A10P 1N4007 PA069 1N4003 PT560 IN4005 
320F 1N4004 A13A2 1N4002 PA070 IN4004 S91 1N4002 
320H 1N4004 A1382 1N4003 PA071 IN4005 S91H 1N4002 
320M 1N4005 A13C2 1N4004 PA305 1 N4001 S92 1N4003 
320K 1N4005 A1302 1N4004 PA310 1N4002 S92H 1N4003 
320P 1N4006 A13E2 1N4005 PA315 1N4003 S93 1N4004 
320S 1N4006 A13F2 1 N4001 PA320 1N4003 S93H 1N4004 
320Z 1N4007 A13M2 1N4005 PA325 1N4004 S94 1N4004 
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ITT 1 N4001 THROUGH 1 N4007 
GLASS RECTIFIERS - --------SEMICONDUCTORS 

1 AMP, 50 TO 1 ,000 VOL T8 

GLASS RECTIFIERS MAXIMUM RATINGS AT 50°C AMBIENT 

• Hermetic seal 

• Glassivatedepitaxial grown state of 
the art chip 

• Peak inverse voltage to 1000V 

• Average forward current, 1 Amp 

• Surge current, 30 Amp max, 

• .Withstands iead pull, 18 Ibs. for 15 sec. 

This series designed for power rectification in 
military and industrial. These devices are ideal 
for ·Appliance & Entertainment circuits, Test 
Equipment, Control circuits, Computer and 
Peripheral and many more. Ideal lead material 
for welding. 

ABSOLUTE MAXIMUM RATINGS UNITS 
Max peak forward voltage 

drop @ 1A peak @ 25°C ............ 1.1V 
Max peak reverse current 

at rated PIV @ 25°C .............. 10p.A 
Max average reverse current 

at rated full load .................. 30p.A 
Max peak reverse current 

at rated PIV D.C. ................. 50p.A 
Operating temperature 

range ................. -65°C to +175°C 
Storage temperature range .. -65°C to 200°C 

FORWARD CHARACTERISTICS 
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Max 
V. cycle 

Peak Average surge 
inverse forward @ 60 cps 
voltage current rated load 

Type (volts) amps in amps 

1N4001 50 1.0 30 
1N4002 100 1.0 30 
1N4003 200 1.0 30 
1N4004 400 1.0 30 
1N4005 600 1.0 30 
1N4006 800 1.0 30 
1N4007 1,000 1.0 30 . . 
For additional ratings see figures 1, 2 and 3 . 
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ITT 1 N4383/5, 1 N4585/6, RG1122/3 
i-AMP GLASS RECTIFIERS 

- -----
SEMICOND.UCTORS 

1-AMP SILICON 
GLASS RECTIFIERS 

• VR Ratings 50 to 1000 Volts 

• Surge Current Rating 50 Amperes 

• Series JAN approved 

ABSOLUTE MAXIMUM RATINGS· 

Characteristics RGl122 

Maximum recurrent peak reverse voltage .. 50 
Maximum RMS voltage ................ 35 
Maximum DC blocking voltage .......... 50 
Maximum average forward rectified 

current '/a" lead length .. 50°C Ambient 1.0 
100°C Ambient 1.0 
150°C Ambient 0.3 

Maximum peak surge 1 Cycle 50 
overload current 10 Cycles 16 

100 Cycles 6 
Maximum forward voltage drop 

at 1 amp DC, 25°C ................. 1.0 
Maximum full cycle average reverse 

current, @ rated average forward 
current and 100°C ambient .......... 275 

Maximum DC leakage at rated DC 
blocking voltage and 25°C ambient ... 10 

Typical recovery time at 2SoC ambient ... 10 
Temperature Range, op & stg ........... 

NOTE: 

60 cps, inductive or resistive load, single phase 
half wave. 

The ITT1N4383-5, 1 N4585-6, offer up to one­
amp rectified current at 100°C in a small, her­
metically sealed 00-29 glass package. All units 
are passivated, 100 percent tested, and have 
a 50-amp surge current rating to insure a sta­
ble, highly reliable rectifier. Rectifiers are sup­
plied with solderable leads and may be de­
livered reel-packed for automatic insertion 
equipment. 

RGl123 lN4383 lN4384 lN4385 lN4585 lN4586' Units 

100 200 400 600 800 1000 Volts 

70 140 280 420 560 700 Volts 

100 200 400 600 800 100 Volts 

1.0 1.0 1.0 1.0 1.0 1.0 Amps 
1.0 1.0 1.0 1.0 0.6 0.6 Amps 
0.3 0.3 0.3 0.3 0.2 0.2 Amps 
50 50 50 50 50 50 Amps 
16 16 16 16 16 16 Amps 

6 6 6 6 6 6 Amps 

1.0 1.0 1.0 1.0 1.0 1.0 Volts 

250 275 250 225 200 200 "amps 

10 10 10 10 10 10 ramps 
10 10 10 10 10 10 ",secs 

-65 to +175 °C 
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1 N4383/5, 1 N4585/6, RG1122/3 
1-AMP GLASS RECTIFIERS 

TYPICAL CHARACTERISTICS @ 25°C unless otherwise noted 

Maximum Average FWD Current Rating-%" 
Lead Length (Capacitive Load, Single Phase, 
60cps) 

~ 
OJ 1.0 !I r'<: IO.ufd TO 10 .fd 
5 ..... ~ 10)'fd TO 10C ~fd 
~ 0.8 

P.fd..t ~" ~ ~~ 100)'fd TO 50 

" ~§ 0.6 .,u ..... ~ ~ ~~ 0.4 .... TYPES IN43IP. IN438 ,IN438 

~ ~ 0 TYPES IN45~ IN4!l& 
~ 0.2 

~ ;:: ~ ~ 
'" 00 20 40 60 80 100 120 140 160 

AMBIENT TEMPERATURE ('C) 

Non-Recurrent Surge Rating 
(-65° to 17S0C) 

Vi ., 
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SURGE DURATION CYCLES AT 60CPS 

Maximum Average FWD Current Rating-l/." 
Lead Length (Capacitive L.oad, Single Phase, 
60cps) 

~ 1.0 OJ 
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~ 08 
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Maximum Average Forward Current Rating 
(Resistive or Inductive Load, Single Phase, 
60cps) 
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AMBIENT TEMPERATURE ('C) 

Maximum Average FWD Current Rating-%" 
Lead Length (Capacitive Load, Single 
Phase, 60cps) 

in - YPES IN438 ::~~ :,IN615 
0. TYPES 1N458 

'" OJ 1.0 
mNG Q. NORM. L MOU ::. 

'" ;: O.B 
z 

~O"fd TO 101 fd 0. 

lU ~ 0.6 

",,: .. ~ TOiO ",:0 ..--'0. ",d ""U 
~~ 0.4 

....... ..........; 
c( .... 

loojdd rei SOC ~f~ ~ ~ ~ ffi 0.2 u: .;;:::: , 
;:: 

'" ~ 
'" 

00 20 40 60 80 100 120 140 160 

AMBIENT TEMPERATURE ('C) 
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1 N4383/5, 1 N4585/6, RG1122/3 
1-AMP GLASS RECTIFIERS 

TYPICAL CHARACTERISTICS, continued 

FORWARD VOLTAGE DROP 

IA 

"-
lOTH PERCENTILE -, r 90TH PERCENTILE 

~ IOOMA ... 
a: 
a: 

" u 
Q I it IOMA ... ., 
" ~ 
z 

I i IMA 

~ 
:!! PULSE z 300,UStc 

IOOjJA I 
DUTY CYCLE< 2% 
AMBIENT TEMP- 25°C 

10.uAO 
I 

0.25 0.50 0.75 100 125 

INSTANTANEOUS FWD VOLTAGE DROP.VFIVOL.TS) 

DC REVERSE LEAKAGE TEST 
The circuit at right provides a simple and in­
expensive means for checking the instantan­
eous leakage characteristics of the 1 N4383 
series and other low current rectifiers. The 
pushbutton switch should not be omitted as it 
minimizes junction heating when testing is 
being done at high voltage, and prevents the 
possibility of thermal runaway. Tests may be 
conducted at high temperature by placing the 
test rectifier(s) in an oven. Junction tempera­
ture rise above ambient due to internal heating 
is generally low enough to be neglected. 
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REVERSE CURRENT 

RATED VOLTAGE 1%) 

REYERSE CURRENT TEST CIRCUIT 

I • aoo pA MICROAMMETEII "4 -tOO K" 
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EM500G SERIES, 

ITT 1 N3611 SERIES, 1 N4245 SERIES 
_ __ ________________ G_L_A_ss __ R_E_C~T_IF_IE_R_S 

SEMICONDUCTORS 

1 AMP, 50 THROUGH 1 ,000 VOLTS 
GLASS RECTIFIERS 
• Hermetic seal 
• Glassivated epitaxial grown state of the 

art chip 
• Peak inverse voltage to 1000V 
• Average forward current ••• 1 Amp 
• Surge current . • . 50 Amp max 
• Withstands lead pull - 18 Ibs. for 15 sec. 

This series is designed 'for power rectification 
in military and industrial applications at low 
cost. These devices are ideal for telephone 
switching applications, appliance & entertain­
ment circuits, test equipment, control circuits, 
computer and peripherals and many more. 
Ideal lead material for welding. . 

ABSOLUTE MAXIMUM RATING UNITS 

Max peak forward voltage 
drop @ 1.0 Amp @ 25°C ............ 1.0V 

Max peak reverse current 
at rated PIV, 25°C ................ 5MA 

Max peak reverse current 
at rated PIV & 150°C ............. 300MA 

Operating temperature 
range ................ -65°C to +175°C 

Storage temperature range .. -65°C to 200°C 

FORWARD CHARACTERISTICS 
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MAX RATINGS AT 100°C 

Max ';' 
Peak Average Cycle 

Inverse Forward Surge 
Type Voltage Current @60Hz 

EM050G, 50 1A 50A 

EM501G, 100 1A 50A 

EM502G, 1N3611, 
1N4245 200 1A 50A 

EM504G, 1 N3612, 
1N4246 400 1A 50A 

EM506G, 1 N361.3, 
1N4247 600 1A 50A 

EM508G, 1 N3614, 
1N4248 800 1A 50A 

EM510G, 1N3957, 
1N4249 1000 1A 50A .. 

For additional ratings see Figures 1, 2, & 3 

SURGE RATINGS CYCLES AT 60 Hz. 
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ITT 1 N5400 THROUGH 1 N5408 
SILICON RECTIFIERS - -----

SEMICONDUCTORS 

3 AMPS, 50 VOLTS TO 1 000· VOLTS 
SILICON RECTIFIERS 

.. Diffused silicon construction 

• PIV to 1000 volts 

• Surge current ••• 300 amps max. 

• Average forward current· ••• 3A 

(J Molded epoxy construction 

Rectifier is designed for motor controls, ap­
pliance and entertainment industry, power sup­
plies and test equipment. Design features rug­
ged construction, 3 Amp forward current and 
300 Amp surge. 

MAXIMUM RATINGS AT 50°C 

ABSOLUTE MAXIMUM RATINGS UNITS 

Max peak forward voltage 
drop @ 3A ...................... 1.0Volt 

Max peak reverse current at rated 
PIV @ 25°C ...................... 25p.A 

Max peak reverse current at rated 
PIV @ 50°C ..................... 250p.A 

Operating temperature 
range ............... , -65°C to +150°C 

Storage temperature 
range ................ -65°C to +150°C 

Average Max 112 I't 
Forward Cycle ::;;;S.3ms 

Type PIV Current Surge amp'sec 

IN5400 50 3A 300A 190 
IN5401 100 3A 300A 190 
IN5402 200 3A 30DA 190 
IN5403 300 3A 300A 190 
IN5404 400 3A 300A 190 
IN5405 500 3A 30DA 190 
IN5406 600 3A 300A 190 
IN5407 800 3A 300A 190 
IN540B 1000 3A 300A 190 

For additional ratings see Figures 1, 2, 3, 4 
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1 N5400 THROUGH 1 N5408 
SILICON RECTIFIERS 
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I mm ENTERTAINMENT TYPE SELENIUM RECTIFIERS _ -1--1-____ _ 
SEMICONDUCTORS 

ENTERTAINMENT TYPE 
SELENIUM RECTIFIERS 

-'"'''II1II\, 
~,,,,<;, .. ,,.,,;.'.,,,,, 

CARTRIDGE TYPE 676H100BCIT 
(half size) 

• Low Cost 

• Small Size 

• Easy Mounting 

• Long Life 

• High Voltage 

The ITT selenium rectifiers in this catalog cover a wide range of applica­
tions. High voltage types lend themselves to compact power supply 
designs for mobile equipment. The "off-the-line" types are ideal for low­
cost half wave and voltage doubler applications in a variety of equipment. 
Low power applications are especially appropriate for the clip-in types and 
miniature diodes. 
ITT selenium rectifiers are available in several mounting and terminal 
styles. Miniature diodes and tubular type rectifiers are provided with 
tinned wire leads and are self-supporting. Open type rectifiers are avail­
able in stud and eyelet mounting styles, many can be supplied with clip-in, 
mountings. These rectifiers can be supplied with conventional solder 
terminals, printed wiring board terminals or plug-in terminals. 
ITT's vacuum disposition technique produces selenium rectifiers with 
extremely long life and minimum change in initial characteristics. 

APPLICATIONS 
• Horizontal phase discriminator 
• Diode matrix assemblies 
• Oscilloscopes 
• Gate circuits 
• Wave shaping networks 
• Modulators and demodulators 
• Power supplies 
• Hi-fi equipment 
• DC motor control 
• Electric appliances 
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MINIATURE TYPE 1215 
(actual size) 

CUP TYPE 6H65F 
(actual size) 

OPEN PLATE TYPE 1263B 
(actual size) 

MINIATURE TYPE K1615C 
(actual size) 



ENTERTAINMENT TYPE SELENIUM RECTIFIERS 

HIGH VOLTAGE CARTRIDGE TYPE SELENIUM RECTIFIERS 

CHARACTERISTICS 

DIMENSIONS (inches) 

Rating Rectifier Dim. Cell Lllad Dim.(1) 

PIV (rnA) Dia. ~ength Dia. Dia. Length ITT Part No. 

4650 2 7/32 3-9/32 1/8 
4650 2 7/32 2-1/8 1/8 
4650 4 9/32 3-9/32 3/16 
4650 4 9/32 2-1/8 3/16 
4650 6.5 13/32 3-9/32 9/32 
4650 6.5 13/32 2-1/8 9/32 
4650 2 15/64 3-1/2 1/8 
4650 2 15/64 2-11/32 1/8 
4650 4 19/64 3-1/2 3/16 
4650 4 19/64 2-11/32 3/16 
4650 6.5 3/8 3-1/2 9/32 
4650 6.5 3/8 2-11/32 9/32 
4650 15 39/64 3-23/32 1/2 
4650 15 39/64 2-9/16 1/2 
4650 25 15/16 3-23/32 3/4 
4650 25 15/16 2-9/16 3/4 

NOTES: 1. Solder type terminals or radial leads also available. 
2. Silver plated metal end ferrules. 

HOW TO ORDER HIGHER VOLTAGE TYPES 

.031 (2) 

.031 (2) 

.031 (2) 

.031 (2) 

.040(2) 

.040(2) 

.031 

.031 

.031 

.031 

.031 

.031 

.031 

.031 

.031 

.031 

Voltage ratings are available in 46.5 volt increments up to many thousands 
of volts. Contact ITT Semiconductors for applications assistance. 

HOW TO CALCULATE CURRENT RATINGS 
Current rating depends upon cell area and the number of cells in series. 
The curves at the right give the necessary information. The AS series ')f 
rectifiers in the characteristics table above have a maximum current 
rating of 10 mA in a half wave circuit. The BC series has a maximum 
current rating of 45 mA in a half wave circuit. 
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ENTERTAINMENT TYPE SELENIUM RECTIFIERS 

OFF-THE-LINE HALF WAVE SELENIUM RECTIFIERS 

SPECIFICATIONS 

Rated Input Voltage ................... 117 Volts RMS 

Maximum Input Voltage ............... 130 Volts RMS 

Maximum Inverse Voltage ............. 380 Volts Peak 

Maximum Output Current .............. As Listed 

Maximum RMS Current ............... 2.7 Times DC Rating 
Maximum Peak Current. ............... 10 Times DC Rating 

Minimum Series Resistance ........... As Listed 

Maximum Cell Operating Temperature .. 85°C 

CHARACTERISTICS 
Dimensions (inches) 

Max. Series In 
Output Fig. Cell Mtg Dim . . Term. Hgt Resist. Part 

(mA) DC No. Size (A) (B) Max. (C) Max. (Min.) No. 

10 3/8 Dia. x 11/16 long. with axial 47 1158 
wire leads 1 ·5/16 long 

15 318 Dia. x 11/16 long. with axial 47 5152 
wire leads 1-5/16 long 

20 1/2 Dia. x 11/16 long, with axial 47 1159 
wire leads 1-5/16 long 

30 1/2 Dia. x 11/1 6 long, with axial 47 5153 
wire leads 1-5/16 long 

65 1 1 9/16 21/64 22 1002A 
1 1 9/16 13/32 22 1444(lj 
1 11/16 23/32 31/64 22 1263A 
1 11/16 21/32 9116 22 1526(1) 
- 11/16 BKT MTD 31/64 22 1263B 

75 1 1 3/4 21/64 22 1003A 
1 1 3/4 13/32 22 1445(1) 
1 11/16 21/32 31/64 22 6H75AE 

100 1 1-1/4 3/4 25/64 22 1004A 
1 1 1-1/8 21164 22 1101A 
1 1 1-1/8 13132 22 1504(1) 
1 1 3/4 21/64 7.5 6Hl00AE 

150 1 1-1/4 1 25164 15 1005A 
1 1 1-1/8 21164 7.5 6H150AE 

200 1 1-1/2 1 31/64 4.7 1006A 
2 1 2 21/64 4.7 6H200A 

250 1 1-1/2 1-1/8 31164 4.7 1028A 
1 1-1/4 1-1/4 25164 4.7 6H250AE 

300 2 1-1/2 2-7/32 19/32 4.7 1090A 
1 1-1/4 1-13/32 25/64 4.7 6H300AE 

350 2 1-3/4 2-7/32 19/32 4.7 1023A 
2 1-5/8 2-7/32 17/32 4.7 1356A 
2 1-1/4 2 25164 4.7 6H350A 

400 2 1-3/4 2-1/4 19132 4.7 1277A 
1 1-1/2 1-1/2 31164 4.7 6H400AE 

450 2 2 2-7/32 15/32 4.7 1021A 
2 1-1/2 2-7/32 31/64 3.3 6H450A 

500 2 2 2-7/32 16/32 4.7 1179A 
2 1-3/4 1-13/16 19/32 3.3 6H500A 

600 2 2 2-1/2 15/32 4.7 1289A 
2 1-3/4 2 19132 3.3 6H600A 

750 2 2 2 15/32 3.3 6H750A 

NOTE: Rectifier terminals designed for mounting in a printed circuit board. The "B" 
dimension listed here is the overall length; see page 4 for mounting information. 
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ENTERTAINMENT TYPE SELENIUM RECTIFIERS 

OFF-THE-LiNE HALF WAVE SELENIUM RECTIFIERS, continued 

MOUNTING DETAILS MOUNTING HOLES 

Taper Tip Design ... for maximum ease of insertion in heavy-gauge 
printed circuit boards up to Va" thick. The tapered terminal may be 
inserted into round, diamond-shaped, or rectangular holes. Taper design 
keeps the rectifier plates off the board. As a result, the flow of cooling air 
through the cells is improved, and extra board area is freed beneath the 
rectifier for additional printing. 

.169DIA-. 
,:./ r - 15/64 

LOCKING ~-. 

TAB HOLE~~ _____ t23/64 

!, i 
11/64·-i ~ 

Mounting hole layout for stud and eyelet 
rectifiers. 

Mounting Detail Terminal Detail Rectifier 
Coda No. 

1"tl t fl'"""'" 1444 

DIA DRILL 

".±~ 1445 

1504 .031 D 
3/16 1526 

Dimension 
"0" 

5116 

15/32 

7/8 

13/32 

11/64'-1 I--
3/32-,. 1'1 r'-169DIA 

-'---'B~--9/32 -: _.; ,-, E-~.I .-- - ~. It. 33/64 . 

9132 ~ , 1 __ .1 

""J Ltj~ O~ 
Mounting hole layout for clip mounted 
rectifiers; will also permit mounting of 
stud type rectifiers. 

CIRCUIT DIAGRAMS and TYPICAL VOLTAGE REGULATION CURVES 

170r-""--' 

R 

(I) 

117VAC 

. 160~~~----~-----r--~ 
.OUTPUT 
VOL~ DC. 150r--.." ...... :----+------1---___l 

~Or---_+------+~~~--___l 

~Or-~~~=--+--~~--~ 
'OT r r T :f 

25 50 75 100% 
DC OUTPUT CURRENT AS 

PERCENT OF MAXIMUM RATING 

R 

117V~AC .. m"-1 ............ ,.,.------.VOLTS 
(2) DC 

340,-----, c I 
320 MA DC 

OT~ ___ ~ ___ ~1 __ ~T __ ~7 
25 50 75 100% 

DC OUTPUT CURRENT AS 
PERCENT OF MAXIMUM .RATING 

~)t .ycrnVOLTS 
117VAC (2) DC 

340.----~ I 
320 MADC 

OUTPUT 300~-~~-~--~ __ ~ 

VOLTS DC 280r-----i1--~ ..... ___ ~'---_I 

NOTES: 

0"= Til r 
25 50 75 100% 

DC OUTPUT CURRENT AS 
PERCENT OF MAXIMUM RATING 

1. Minimum series resistance specified incharacteristicstable. 
2. Minimum filter capacitance in MFDto be % rectifier 

rating in milliamperes. 
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ENTERTAINMENT TYPE SELENIUM RECTIFIERS 

CLIP TYPE SELENIUM RECTIFIERS 
CHARACTERISTICS FOR CAPACITIVE LOAD 
Nominal RMS Input Voltage .•.....................•. 117 
Maximum RMS Input Voltage ........................ 130 

DIMENSIONS 

Maximum Peak Reverse Voltage ......•.....•......•. 380 
Maximum Peak Current (mA) ................•....... 650 
Maximum RMS Current (mA) ......•................. 175 

'.'--~I 
a fiiiRl.J ........ ~ 
~ ....... .... 

Maximum DC Output Current (mA) ....... , ..........• 65 
Minimum Recommended Series Resistance (Ohms) ... 22 
Maximum Cell Operating Temperature (OC) ........... 85 

. Maximum Forward Voltage Drop (dc) .•.....•....... .• 10 
Dielectric Strength (Volts for 1 Min.) ................. 900 
Output Voltage with 117 Volts Input and 100,l.lf 

Capacitor and 65 mA dc (Volts) ............••.... 130 

ENVIRONMENTAL CHARACTERISTICS 
Humidity-Withstands 120 hours in 95% + RH at 65°C. 
Vibration-Withstands 10 to 55 cps., .060" displacement for 2 hours 

in each plane. 

212!l. 
I I I 

180 

~~f f t,,= 170 ~ ........ 

"'-'0 160 

I~ 
........... C·IOOUfd -

~ 

---- I . 11/ :--:Ii 150 :3 ~ -1--I1I0jiN g 
~ ........... ~ 140 ... ........ 

'" -- t--
111 tAC IN ~ 

0 
u ·1110 -

1I0!AC IN 

Q r-- .... 
120 

110 

100 
0 10 20 30 40 50 60 70 80 90 

DC OUTPUT CURRENT (mA) 
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l:NTERTAINMENT TYPE SELENIUM RECTIFIERS 

MINIATURE SELENIUM DIODES 
CHARACTERISTICS 

AC APPLICATIONS 

Max. DC forward current (mA) .......... 

Max. peak forward current (mA) ......... 

Max. RMS input volts. resistive load .....• 

Max. peak reverse volts. resistive load ..... 

Max. peak reverse volts. capacitive load ... 

'Max. shunt capacitance in J.1.J.1.f at 1 kc 
and -10 volts bias ............... 

Max. shunt capacitance unbalance (J.1.J.1.f) • •• 

Max. shunt capacitance in J.1.J.1.f at 200 kc ... 

Max. ambient temperature .............. 

DC APPLICATIONS 

Max pure DC forward current (mA) .....•. 

Max. continuous reverse volts ........... 

Max. reverse current at 40 volts (J.1.A) ...... 

Max. reverse current at 20 volts (J.1.A) ...... 

ITT Part No. 

K1615AC 
K1616AC 

1215 K1617AC 

.25 -
2.5 -

40 -
56 -

68 -

- 50 

- 5 

22 -
55°C 85°C 

.37 .15 

30 20 

6 -
- 4 

DIMENSIONS 

ftf CJ 
~20 

r= -uTiNN."DrlTINNED COPPER] 
APPROX 

APPROX 

9/32 . 1~3/4 tIe 1-3/4 

ITT Part Nos. 
K1615AC. K1616AC. K1617AC 

g5.7 r1 
! }37 

+l/a[ '032 TJNNE~ 
1·5/8 - 0 0 0 0 COPPER WIRE 0 

.200±..Oro -i-r1;oo± .010 

.'61tf3" r·062 
0-0-0 ---L 

062'--I"P-

ITT Part No. 1215 

ELECTRICAL CONNECTIONS 

• r ~ K1615 
COMMON 
CATHODE 

... 
r 
~ K1616 

DOUBLER 

~r~ K1617 

I COMMON 
ANODE I 



ITT 1N746 THROUGH 1N759 
ZENER DIODES 

- -----
SEMICONDUCTORS 

400mW, 3.3 VOLTS TO 12 VOLTS 
SILICON GLASS ZENER DIODES 

FEATURES 

• Hermetically sealed 

• Rugged construction 

• Planar, nitride passivated 

• Low dynamic impedance 

• Weldable leads 

ITT's glass zeners are inherently reliable and 
are ideally suited for use under stringent en­
vironmental conditions. The applications in­
clude: Computers, Instruments, Automotive, 
Industrial and Entertainment markets. 

DYNAMIC IMPEDANCE 
The Zener Impedance is derived from the 60Hz 
AC voltage which results when an AC current 
having an RMS value equal to 10% of the DC 
Zener current (I zt or Izk) is superimposed on 
Izt or Izk. Zener Impedance is measured at two 
points to insure a sharp knee on the break 
down curve and eliminates unstable units. 

ELECTRICAL SPECIFICATIONS @ 25°C 

Maximum 
Regulat~~ . Test Dynamic 

Type Voltage ~urrent Impedance 
Number (Vz) (b) (ZZT) 

.. . 

v rna ohms 

1N746 3.3 20 28 
1N747 3.6 20 24 
1N748 3.9 20 23 

1N749 4.3 20 22 
1N7~0 4.7 20 19 
1N751 5.1 20 17 
1N752 5.6 20 11 
1N753 6.2 20 7 
1N754 6.8 20 5 

1N755 7.5 20 6 
1N756 3.2 20 8 
1N757 9.1- 20 10 
1N758 10.0 20 17 
1N759 12.0 20 30 
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IDENTIFICATION OF SYMBOLS 

Iz Zener Current 
Zz Zener impedance 
Izt Zener test current 
Vz Nominal Zener voltage 
Zzt Zener impedance at test 

current (Izt) 
Izk Zener current near breakdown knee 
Zzk Zener impedance near breakdown 

knee (lzk) 
Izm Maximum DC Zener current 

(limited by power dissipation) 
If Forward current 
Vf Forward voltage 

ABSOLUTE MAXIMUM RATINGS 
Characteristics Units 
Max power dissipation @ 50°C ...... 400mW 
Derating factor ................. 3.2mWrC 
Max forward voltage @ 200 ma. . . . .. 1.2volts 

Operating and storage temperature 
range .................. -65°C to 175°C 

Maximum 
Maximum~1 Reverse 

Current @ Vr=1.0V 
Regulator (In) Typical 
Current Temperature 

(Izm) TA =25°C TA=150°C Coefficient 

rna I'a !La ·/.rc 

110 10 30 - .062 
100 10 30 - .055 

95 10 30 - .049 

85 2 , 30 - .036 
75 2 30 - .018 
70 1 20 - .008 
65 1 20 + .006 
60 0.1 20 + .022 
55 0.1 20 + .035 

50 0.1 20 + .045 
45 0.1 20 + .052 
40 0.1 20 + .056 
35 0.1 20 + .060 
30 0.1 20 + .060 



1 N746 THROUGH 1 N759 
ZENER DIODES 

TEMPERATURE RATING 

. 
400 . 

.~ 
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z 300 
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1\ 
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V> 
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ITT IN957 THRU IN973 
ZENER DIODES - -----SEMICONDUCTORS 

400 mW, 6.8 VOLTS TO 33 VOLTS 
SILICON GLASS ZENER DIODES 

• Hermetically sealed 

• Rugged construction 

• Planar, nitride passivated 

• Low dynamic impedance 

• Weldable leads 

ITT's glass zeners are inherently reliable and 
are ideally suited for use under stringent en­
vironmental conditions. The applications in­
clude: Computers, Instruments, Automotive, 
Industrial and Entertainment markets. 

ELECTRICAL SPECIFICATIONS @ 25°C 

Maxi- Maxi-

ABSOLUTE MAXIMUM RATINGS 

Characteristics Units 
Max power dissipation @ 50°C ...... 400mW 
Derating factor ................. 3.2mW;oC 
Max forward voltage @ 200 ma...... 1.2volts 
Operating and storage 

temperature range ....... -65°C to 175°C 

Maxi-
mum mum h, Test IR Test mum Maximum Dynamic Typical 

Test Dynamic R~verse Voltage Voltage Regu- Knee Impedance Temper-
Regulator Cur- Imped- Current (VR ) (VR) lator (ZZk) ature 

Type Voltage rent ance (IR) (For A (For B Current Coeffi-
Number (Vz) (Iz,) (Zzt) 25°C Suffix) Suffix) (lzM) Zzk @ Izk cient 

v made ohms }J.a v v ma ohms rna 'Yo;oC 

1N957 6.8 18.5 4.5 150 4.9 5.2 47 700 1.0 +.050 
1N958 7.5 16.5 5.5 75 5.4 5.7 42 700 0.5 +.058 
1N959 8.2 15 6.5 50 5.9 6.2 38 700 0.5 +.062 
1N960 9.1 14 7.5 25 6.6 6.9 35 700 0.5 +.068 
1N961 10 12.5 8.5 10 7.2 7.6 32 700 0.25 +.075 
1N962 11 11.5 9.5 5 8.0 8.4 28 700 0.25 +.076 

1N963 12 10.5 11.5 5 8.6 9.1 26 700 0.25 +.077 
1N964 13 9.5 13 5 9.4 9.9 24 700 0.25 +.079 
1 N965 15 8.5 16 5 10.8 11.4 21 700 0.25 +.082 
1N966 16 7.8 17 5 11.5 12.2 19 700 0.25 +.083 
1N967 18 7.0 21 5 13.0 13.7 17 750 0.25 +.085 
1N968 20 6.2 25 5 14.4 15.2 15 750 0.25 +.086 

1N969 22 5.6 29 5 15.8 16.7 14 750 0.25 +.087 
1N970 24 5.2 33 5 17.3 18.2 13 750 0.25 +.088 
1N971 27 4.6 41 5 19.4 20.6 11 750 0.25 +.090 
1N972 30 4.2 49 5 21.6 22.8 10 1000 0.25 +.091 
1N973 33 3.8 58 5 23.8 25.1 9.2 1000 0.25 +.092 
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IN957 THRU IN973 
ZENER DIODES 
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IDENTIFICATION OF SYMBOLS 

Iz Zener current Zzk Zenar impedance 
Zz Zaner impedance near breakdown knee 
Izt Zener tast current (lzk) 
Vz Nominal Zener voltage Izm Maximum DC Zenar 
Zzt Zener impedance at current (limited by 

test current (lzt) power dissipation) 
Izk Zener current n88r If Forward C,urrent 

breakdown knee Vf Forward voltage 

DYNAMIC IMPEDANCE 

The Zener Impedance is derived from the 60Hz 

AC voltage which results when an AC current 

having an RMS ·value equal to 10% of the DC 

Zener current (lzt Dr Izk) is superimposed on 

Izt or 12k. Zener Impedance is measured at two 

points to insure a sharp knee on the breakdown 

curve and eliminates unstable units. 



I mm 1 N4729 THROUGH 1 N4752 
_ JLJL ____________________ Z_E_N_ER __ D_IO_D_E_S 

SEMICONDUCTORS 

1 WATT, 3.6 VOLTS TO 33 VOLTS 
SILICON GLASS ZENER DIODES 

• Hermetically sealed 

• Rugged construction 

• Planar, nitride passivated 

• Low dynamic impedance 

• Weldable leads 

ITT's glass zeners are inherently reliable and 
are ideally suited for use under stringent en­
vironmental conditions. The applications in­
clude: Computers, Instruments, Automotive, In­
dustrial and Entertainment markets. 

ELECTRICAL SPECIFICATIONS @ 25°C 

Nominal 

ABSOLUTE MAXIMUM RATINGS 

Characteristics Units 
Max power dissipation @50°C ..... 1.0 watt 
Derating factor ................ 6.67 mw;oC 
Max forward voltage @ 200 rna .. . .. 1.2 volts 
Operating and storage temperature 

range ................... -65°C to 200°C 

Reverse Surge Max DC 
Zener Test Max Zener Impedance Leakage Current Current Zener 

Jedec Voltage Current @ Current 
Type Vz @ IzT IzT ZZT @ IzT ZZK@ IZK IzK IR VR TA=25°C IzM 

Number Volts mA Ohms Ohms mA uA Max Volts IR mA 

1N4729 3.6 69 10 400 1.0 10 1 1,260 252 
1N4730 3.9 64 9 400 1.0 10 1 1,190 234 
1 N4731 4.3 58 9 400 1.0 10 1 1,070 217 
1N4732 4.7 53 8 500 1.0 10 1 970 193 
1N4733 5.1 49 7 550 1.0 10 1 890 178 
1N4734 5.6 45 5 600 1.0 10 2 810 162 
1N4735 6.2 41 2 700 1.0 10 3 730 146 

1N4736 6.8 37 3.5 700 1.0 10 ·4 660 133 
1N4737 7.5 34 4.0 700 0.5 10 5 605 121 
1N4738 8.2 31 4.5 700 0.5 10 6 550 110 
1N4739 9.1 28 5.0 700 0.5 10 7 500 100 
iN4740 10 25 7 700 0.25 10 7.6 454 91 

1N4741 11 23 8 700 0.25 5 8.4 414 83 
1N4742 12 21 9 700 0.25 5 9.1 380 76 
1N4743 13 19 10 700 0.25 5 9.9 344 69 
1N4744 15 17 14 700 0.25 5 11.4 304 61 
1N4745 16 15.5 16 700 0.25 5 12.2 285 57 

1N4746 18 14 20 750 0.25 5 13.7 250 50 
1N4747 20 12.5 22 750 0.25 5 15.2 225 45 
1N4748 22 11.5 23 750 0.25 5 16.7 205 41 
1N4749 24 10.5 25 750 0.25 5 18.2 190 38 
1N4750 27 9.5 35 750 0.25 5 20.6 170 34 
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1 N4729 THROUGH 1 N4752 
ZENER DIODES 

ELECTRICAL SPECIFICATIONS @ 25°C 

Nominal 
Zener Test Max Zener Impedance 

Jedec Voltage Current 
Type Vz @ IZT IZT ZZT @ IzT ZZK@ IZK 

Number Volts mA Ohms Ohms 

1N4751 30 8.5 40 1,000 
1N4752 33 7.5 45 1,000 

Standard Tolerance is ± 10 %. Add Suffix "A" 
for ± 5 % Tolerance. 

Other Tolerances Available Upon Request -
Consult the Factory for Non-Standard Voltages. 
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IDENTIFICATION OF SYMBOLS 

Iz Zener Current 

Zo Zener impedance 

lot Zener test current 

Vz Nominal Zener voltage 

Zzt Zener impedance at test 
current (lot) 

10k Zener current near breakdown knee 

ZOk Zener impedance near breakdown 
knee (10k) 
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1 N4729 THROUGH 1 N4752 
ZENER DIODES 

10m Maximum DC Zener .current 
(limited by power dissipation) 

If Forward current 

Vf Forward voltage 

DYNAMIC IMPEDANCE 
The Zener Impedance is derived from the 60Hz 
AC voltage which results when an AC current 
having an RMS value equal to 10% of the DC 
Zener current (lot or Izk) is superimposed on 
Izt or Izk. Zener Impedance is measured at two 
points to insure a sharp knee on the break 
down curve and eliminates unstable units. 



ITT 1N5226 THROUGH 1N5257 
ZEN ER DIODES - -----

SEMICONDUCTORS 

500mW, 3.3 VOLTS TO 33 VOLTS 
SILICON GLASS ZENER DIODES 

FEATURES 

• Hermetically sealed 

• Rugged construction 

• Planar, nitride passivated 

• Low dynamic impedance 

• Weldable leads 

ITT's glass zeners are inherently reliable and 
are ideally suited for use under stringent en­
vironmental conditions. The applications in­
clude: Computers, Instruments, Automotive, In­
dustrial and Entertainment markets. 

ELECTRICAL SPECIFICATIONS @ 25 C 

Maxi- Maxi-
mum mum 
Oy- Re- IR Test 

Regu- namic verse ~oltage 
lator Test Imped- Current (VR) 

Type Voltage Current ance (IR) (For A 
Number (Vz) (Iz.,,) (Z~T) 25°C Suffix) 

v made ohms p, v 

1N5226 3.3 20 28 25 0.95 
1N5227 3.6 20 24 15 0.95 
1N5228 3.9 20 23 10 0.95 
1N5229 4.3 20 22 5 0.95 
1N5230 4.7 20 19 5 1.9 

1 N5231 5.1 20 17 5 1.9 
1N5232 5.6 20 11 5 2.9 
1N5233 6.0 20 7 5 3.3 
1N5234 6.2 20 7 5 3.8 
1N5235 6.8 20 5 3 4.8 

1N5236 7.5 20 6 3 5.7 
1N5237 8.2 20 8 3 6.2 
1N5238 8.7 20 8 3 6.2 
1N5239 9.1 20 10 3 6.7 
1N5240 10 20 17 3 7.6 
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ABSOLUTE MAXIMUM RATINGS 
Max power dissipation @Tl.=75°C .... 500mW 
Derating factor above 75°C ...... 4.0mW;oC 
Max forward voltage @ 200 ma .... 1.1 volts 
Operating and storage temperature 

range .................. -65°C to 200°C 

Maxi-mum 
Maxi- Oy-

IR Test mum namic Typical 
Voltage Regu- Knee Temper-

(VR) lator Imped- ature 
(For B Current ance Coeffi-
Suffix) (b,) Zzk cient 

v ma ohms %/oC 

1.0 138 1600 -.070 
1.0 126 1700 -.065 
1.0 115 1900 -.060 
1.0 106 2000 -.055 
2.0 97 1900 ±.030 

2.0 89 1600 ±.030 
3.0 81 1600 +.038 
3.5 76 1600 +.038 
4.0 73 1000 +.045 
5.0 67 750 +.050 

6.0 61 500 +.058 
6.5 55 500 +.062 
6.5 52 600 +.065 
7.0 50 600 +.068 
8.0 45 600 +.075 



1 N5226 THROUGH 1 N5257 
ZENER DIODES 

ELECTRICAL SPECIFICATIONS @ 25 C 

Maxi- Maxi-
mum mum 
Dy- Re- III Test 

Regu- namic verse \voltage 
lator Test Imped- Current (VII) 

Type Voltage Current ance (11/) (For A 
Number (Vz) (1zT) (Z"T) 25°C Suffix) 

v made ohms I)' v 

1 N5241 11 20 22 2 8.0 
1 N5242 12 . 20 30 1 8.7 
1N5243 13 9.5 13 0.5 9.4 
1 N5244 14 9.0 15 0.1 9.5 
1N5245 15 8.5 16 0.1 10.5 

1N5246 16 7.8 17 0.1 11.4 
1 N5247 17 7.4 19 0.1 12.4 
1N5248 18 7.0 21 0.1 13.3 
1N5249 19 6.6 23 0.1 13.3 
1 N5250 20 6.2 25 0.1 14.3 

1 N5251 22 5.6 29 0.1 16.2 
1N5252 24 5.2 33 0.1 17.1 
1 N5253 25 5.0 35 0.1 18.1 
1N5254 27 4.6 41 0.1 20 
1 N5255 28 4.5 44 0.1 20 

1 N5256 30 4.2 49 0.1 22 
1N5257 33 3.8 58 0.1 24 

1ZK=6.25ma 
Standard tolerance is ±20 %. Add suffix "A" 
for ±10% tal., suffix "8" for ±5% tal. 
Consult factory for other tolerances and non­
standard voltages. 
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Maxi-
mum 

Maxi- Dy-
III Test mum namic Typical 
Voltage Regu- Knee Temper-

(VII) lator Imped- ature 
(For B Current ance Coeffi-
Suffix) (br) Zzk cient 

v ma ohms %;oC 

8.4 41 600 +.076 
9.1 38 600 +077 
9.9 35 600 +.079 

10 32 600 +082 
11 30 600 +.082 

12 28 600 +083 
13 27 600 +084 
14 25 600 +.085 
14 24 600 +086 
15 23 600 +.086 

17 21 600 +087 
18 19.1 600 +.088 
19 18.2 600 +089 
21 16.8 600 +.090 
21 16.2 600 +091 

23 15.1 600 +.091 
25 13.8 700 +092 
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IDENTIFICATION OF SYMBOLS 

Zener current Zzk Zensr impedance 
Zen"er impedance near breakdown knee 
Zenar test current (lzk) 
Nominal Zener voltage I_m Maximum DC.Zen.r 
Zener impedance at current !limited by 
test current (I zt) power dissipation) 
Zener current near If Forward current 
breakdown knee Vf Forwerd voltage 

DYNAMIC IMPEDANCE 

The Zener Impedance is derived from the 60Hz 

AC voltage which results when an AC current 

having an RMS value equal to 10% of the DC 

Zener current (lzt or Izk) is superimposed on 

Izt or Izk. Zener Impedance is measured at two 

points to insure a sharp knee on the breakdown 

curve and eliminates unstable units. 



ITT ITT-lOgE) 
TUNER DIODE 

- -----
SEMICONDUCTORS 

DIMENSIONS 

SILICON PLANAR 
EPITAXIAL 
TUNER DIODE 020 •. 062 ++ E=r..L MAX. 

l2-~----J::160 .I:-r .1 

The ITT silicon planar epitaxial tuner diode is intended for television 
receiver tuner applications where three or four units will provide 

complete coverage of the VHF broadcast bands respectively. The 
high guaranteed capacitance ratio of these diodes allows design of 

electronically tuned FM tuners for 12V operation. 

ABSOLUTE MAXIMUM RATINGS 

Power dissipation @ 50°C 
Operating temperature range 
Storage temperature range 

Peak reverse voltage 

150 

o to 90 

o to 100 
30 

14-1 

UNITS 

mW 
°C 

°C 
Volts 

MIN. MAX. 

DOUBLE PLUG DIODE 



ITT-lOg 

ELECTRICAL CHARACTERISTICS (Tj=25°C unless otherwise specified) 

ITT 109 
SYMBOL UNITS CONDITIONS 

MIN. TYP. MAX. 

CJ 30.0 pF VR=3V 

4.2 6.5 pF VR=25V 

C(V 3V) 
5 C(V 25V) 

Rs 0.5 Ohms VR=3V, f=100MHz 

Q 200 280 VR=3V, f=47MHz 
90 VR=3V, f=100MHz 

55 VR=3V, f=170MHz 

Ls 2.5 nH 

IR 0.5 IlA VR=.28V 

NOTES: 

The error of matching in capacitance within a matched set in the voltage range V = 3 ... 25 Volts is± 1.5%. 

These diodes are available on request in matched sets of any desired capacitance tolerance between 0 and 
25 Volts for special applications. 
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ITT ITT-141 ITT-142® 
TUNER DIODES 

- -----
SEMICONDUCTORS 

DIMENSIONS 

020 r062 

SILICON PLANAR 
EPITAXIAL 
TUNER DIODES 

t- EJ~MAX 
1!-,00--!:=160 .I-:t .1 

MIN. MAX. 

(lOW INDUCTANCE) 

ITT silicon planar epitaxial tuner diodes are intended for television 
receiver tuner applications where three or four units will provide com­
plete coverage of the VHF and UHF broadcast bands respectively. 
The high guaranteed capacitance ratio of these diodes allows design of 
electronically tuned FM tuners for 12V operation. 

ABSOLUTE MAXIMUM RATINGS 

CHARACTERISTICS 

Power dissipation 0' 50 n e 
Operating temperature range 

Storage temperature range 

Peak reverse voltage 

Soldering temperature 

(5 secs. at body of diode package) 

150 

o to 90 

o to 100 

30 
260 

14-3 

UNITS 

mW 

°e 
°e 
Volts 

°e 

DOUBLE PLUG DIODE 



ITT-141 I1T-142 

ELECTRICAL CHARACTERISTICS (T; = 25°C unless otherwise specified) 

ITT 141 ITT 142 
SYMBOL UNITS CONDITIONS 

MIN. TYP. MAX. MIN. TYP. MAX. 

CJ 11 12 pF VR=3V 

2.2 2.5 2.0 2.5 3.0 pF VR=25V 

C 3.OV 4.5 4.S 5.5 4.0 4.S 6.0 
C25V 5.2 

Rs 0.5 1.0 Ohms VR=3V,f",330 MHz 

Q 300 160 VR=3V, f=47MHz 
80 V R=3V, f=100MHz 

SO 50 VR=3V, f=170MHz 
30 VR=3V, t=470MHz 

t, 20 10 GHz VR=3V, Q =1.0 

fo 2.5 2.2 GHz VR=25V 

Ls 2.5 2.5 nH At body of 
diode package 

V.R 30 30 Volts 

IR 5.0 5.0 p.A VR=28V 

NOTES: 

The error of matching in capacitance within a matched set in the voltage range V = 3 ... 25 Volts is ± 1.5%. 

These diodes are available on request in matched sets of any desired capacitance tolerance between 0 and 
25 Volts for special applications. 

14-4 



TYPICAL CHARACTERISTICS 
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ITT -141 ITT -142 

RATE OF CHANGE OF CAPACITANCE VS VOLTAGE 
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ITT-141 ITT-142 

TYPICAL CHARACTERISTICS. continued 

·a 

JUNCTION CAPACiTANCE (CI AS A FUNCTION 
OF VOLTAGE, RelATIVE VALUES 
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_ITT ________ ITT_2_10 AFC TUNER DIODES 

SEMICONDUCTORS 

SILICON 
PLANAR 
EPITAXIAL 
CAPACITANCE DIODE 

DIMENSIONS 

.020 . ,.062 v{- E]-J- MAX. 

l..!-LOO---!.=160 wl~ wi 
MIN. MAX. 

DOUBLE PLUG DIODE 

The ITT - 210 is an improved variable capacitance diode intended 
for television receiver Automatic Frequency Control and other tuning 
applications between 1 and 1,000 MHz. 

ABSOLUTE MAXIMUM RATINGS 

CHARACTERISTICS UNITS 

20 Volts 
150 MW 

Oto 100°C 

Reverse Voltage Breakdown @ 5JLa 
Power Dissipation @ 50°C 
Operating Temperature Range 
Storage Temperature Range -50 to + 150 °C 

ELECTRICAL CHARACTERISTICS @ 25°C unless otherwise noted. 

SYMBOL MIN. TYP. MAX. UNIT 

20 pF 
C 8 10 12 pF 

8.3 pF 
5 pF 

Rs 1.0 ohms 
Q 540 

VF . 85 1.5 V . 

14-7 

CONDITIONS 

V,= 1.0V 
V,=4V 
V,=6V 
V,=10V 

F=30 MHz V,=2V 

F=30 MHz V,=5V 

IF =60mA 



TYPICAL CHARACTERISTICS 
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ITT 210 

RATE OF CHANGE OF CAPACITANCE VS.VOLTAGE. 
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m ITT243,ITT244 

~ liLT =====-= .... UH ........ F ' ... V ... H.,.F ... W ........ A .... V"""'E"""B."A".N ... D .... S .... W""""""IT .... C..."H 
SEMICONDUCTORS 

UHF/VHIF WAVE 
BAND SWrrCH 

Silicon planar epitaxial diode 

Glass package 00-35 

Low and consistant inductance 

Silicon nitride passivated 

MAXIMUM RATINGS 

Operating and storage 
temperature range ... - 65·C to + 150·C 

Maximum forward voltage 
drop at 100mA ...................... 1.2V 

The ITT243/244 is a diode switch with low 
dynamic impedance in the ON-stage over a 
wide frequency range of 1 M Hz to 1000 MHz 
and low capacitance in the OFF-stage. The 
application for this device is switching of 
channels or bands in high frequency circuitry, 
especially in television tuners. 

SPECIFICATIONS 25· C ITT244 ITT243 

Maximum dynamic forward 
impedance at 10mA and 
50 to 100MHz 

Maximum capacitance 
at 15 volts 

Typical capacitance at 1 volt 

Maximum series 
inductance (case) 

PIVat 10uA 

Maximum leakage at 15 volts 

.5 

2pf 

3pf 

2.5nH 

20V 

100nA 
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ITT TUNER DIODES 
V - SERIES - -----

SEMICONDUCTORS 

VARIABLE BETWEEN 5pF and 60 pF 
TUNER DIODES 
V - SERIES 

Silicon Planar Epitaxial Diode 

Ion Implanted 

Glass Package 00-35 

Low and Consistent Inductance 

High Soldering Temperature 

A Tuning Diode is a voltage variable capacitor 
whose junction capacitance can be varied with 
bias voltage. The applications for this device 
are tuning and AFC of resonance circuits and 
transmission lines, especially in television and 
radio receivers. 

SPECIFICATIONS 25·C 

IR Max. Capacitance 

Type PIV Capacitance VR 

(volts) (ua) (volts) (pf.) 

'V150 30 .5 28V 30 
V151 28 .1 27V 26-32 
V160 20 .1 15V 26-32 
V161 20 .1 15V 20-30 
V162 20 .1 15V 40 MIN. 
V170 15 .1 12V 26-32 
V171 15 .1 12V 20-'-30 
V172 15 .1 9V 17-26 
V180 12 .1 10V 40 MIN. 
V181 12 .1 9V 30-40 

• This device is simi lar to the ITI109 Tuner Diode. 
Capacitance is measured at 1 MHz. 

(volts) 

3V 
3V 
3V 
4V 
1V 
3V 
4V 
5V 
1V 
2V 

MAXIMUM RATINGS 

Operating and storage 
temperature range ..... - 65·C to + 150·C 

Soldering temperature for 
t = 10 seconds maximum .............. 350· C 

Max forward voltage at 100mA ............ 1V 

MATCHING INFORMATION: 

The capacitance matching is availble 

to within 1.5% over the entire voltage 

range. Different matching specifica­

tions available on request. 

. 
Minimum 

Capacitance Capacitance Min. 

VR Ratio Q-Factor 

(pf) (volts) ratio CV1/CV2 
100 MHz 

4.2-6.5 25V 5 C3V/C25V 90; 3V 
4.0-6.0 25V 5 C3V/C25V I 90; 3V 
6.0-9.0 15V I 90; 4V 
7.5 15V 2.5 C4V/C15V' 90; 4V 

7-11 12V 90; 4V 
9-18 9V 1.7 C4V/C9V 90; 4V 

I 
8-14 10V 3 C1V/C10V I 

j 
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TUNER DIODES 
V - SERIES 
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ITT TUNER DIODES 
_ __ ______________ U ___ SE_RI_ES 

SEMICONDUCTORS 

VARIABLE BETWEEN 2pF and 18pF 
TUNER DIODES 
U-SERIES 

Silicon Planar Epitaxial Diode 

Ion Implanted 

Glass Package 00-35 

Low and Consistent Inductance 

High Soldering Temperature 

A Tuning Diode is a voltage variable capacitor 
whose junction capacitance can be varied with 
bias voltage. The applications for this device 
are tuning and AFC of resonance circuits and 
transmission lines, especially in television and 
rad io receivers. 

SPECIFICATIONS 25°C 

IR MAX. Capacitance 
Type PIV VR VR 

(volts) (ua) (volts) (pt) (volts) 

U150 30 .1 30V 9-14.04 3V 
U151 30 .05 28V 10 3V 
U152 30 .1 28V 12.5 MIN. 2V 

(1 )U153 30 5 28V 10 3V 
U154 30 .1 28V 12.5 MIN. 2V 

(2)U155 30 5 28V 10 3V 
U160 20 .1 15V 7.0-11 4V 

(3)U161 20 8-12 4V 
U162 20 1 10V 7.5-11 4V 
U170 15 1 10V 7-11 4V 
U180 12 .1 10V 10 3V 

(1) Similar to ITI141 
(2) Similar to ITT142 Capacitance is measured at 1MHz. 
(3) Similar to ITI21 0 

MAXIMUM RATINGS 

Operating and storage 
temperature range ..... - 65°C to + 150°C 

Soldering temperature for 
t= 10 seconds maximum .............. 350°C 

Max forward voltage at 100mA ............ 1 V 

MATCHING INFORMATION: 

The capacitance matching is available 

to within 1.5% over the entire volt­

age range. Different matching specifi­

cations available on request. 

Minimum 
Capacitance Capacitance Min. 

VR Ratio Q-Factor 

(volts) ratio 
100 MHz 

(pt.) CV1/CV2 

12.0-2.34 25V 4.5 3V /25V 230; 9pf 
2.0-2.3 25V 4.5 3V /25V 240; 9pf 

12.25-2.55 25V ! 220; 9pf I 

2.5 MAX. 25V I 4.5 3V/25V 140; 3V 
12.25-2.75 25V 170; 9pf 
2.0-3.0 

~~[ 
3V/25V -80; 3V 

12.5- 4.0 15V 100; 9pf 

1.551 
160; 5V 

I 
.5V/4V 

- I 
100; 4V 
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TUNER DIODES 
U - SERIES 
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_ ITT _______ 1_N_3_8_3_1 _T H_R_O_U _G H~1~N~3_8_4_~ 
SEMICONDUCTORS Package: 00-7 

4-LAYER DIODE THYRISTORS 
• Firing Voltages 20 to 100 volts 

• Switching current <125 /lA @ 25°C 

• ON resistance <20 @ 70mA 

The ITT diode thyristor is a reliable negative resistance device 
designed for use in switching circuits. Typical applications include 
ring counters, matrixes, pulse generators, relay drivers, multi­
vibrators, pulse modulators, and timing circuits. 

ELECTRICAL SPECIFICATIONS 

Type ~witching Voltage (Vs) Reverse Breakdown 
Number 

25°C _40° to 85°C 
Voltage (Min.) 

1 N3831 20±4 14-25 12 
1 N3832 25±4 19-30 15 
1 N3833 30±4 23-36 18 Ca 

MECHANICAL DATA 

se: 
Hermetically sealed glass 1 N3834 35±4 28-41 21 

Fi 1 N3835 40±4 32-46 24 nish: 

1 N3836 45±4 37-51 
1 N3837 50±4 41-57 
1 N3838 100±10 80-115 
1 N3839 20±4 14-25 
1 N3840 25±4 19-30 
1 N3841 30±4 23-36 
1 N3842 35±4 28-41 
1 N3843 40±4 32-46 
1 N3844 45±4 37-51 
1 N3845 50±4 41-57 
1 N3846 100±10 80-115 

ABSOLUTE MAXIMUM RATINGS 
CHARACTERISTICS 

27 
30 
60 
12 
15 
18 
21 
24 
27 
30 
60 

All external surfaces corrosion 
resistant and leads readily 
solderable 

Le ads: 

w 

M 

M 

Dumet, tin plated 
eight: 

0.135 grams (approx.) 
ounting Position: 

Any 
arking: 

The symbol for the 4-layer 
diode is a modified "4". The 
slant line of the "4" indicates 
the forward direction of current 
passing through the device 
when in the ON state. 

UNITS 

Average Forward Current, 50°C.' ............................ . 150 
150 
1.5 

mA 
mW 
mwtC 

Power Dissipation, 50°C ................................... . 
Power-Temperature Derating ............................... . 

Reverse Breakdown Voltage 
from TA = -60 to +125°C ................................ . 
Operating and Storage Temperature .......................... . 

15-1 

nominal Vsl2 
-60 to +125 

min. 
°c 

• 
I 
I 

I 
I 

I 
I 



1N3831 THR-QUGH1N3846 

ELECTRICAL CHARACTERISTICS @ 25·C unless otherwise noted 

SYMBOL 

Is 
(forward switching current) 

IH 
(holding current) 

I'k (OFF state) 
(forward leakage current) 

VON 
(forward voltage drop) 

ron 
(dynamic forward impedance) 

ton 

toll 

HOW THE 4-lAYER DIODE OPERATES 

The voltage-current characteristic for the 
4-layer diode shows three essential oper­
ating regions: 

I-"off" or high resistance state 

II-transition or negative resistance 
state 

III-"on" or low resistance state 

This curve' is shown on a very expanded 
scale (non-linear) for illustration pur­
poses only. Note that as the voltage 
rises and reaches the switching voltage 
(VsL the device begins to switch "on." 
The current at this point (Is) is typically 
several microamperes. The device switche.s 
because of an internal feedback mecha­
nism allowing the diode to pass a steadily 
increasing current as the voltage decreases 
(negative resistance Slnte. Region II). 
When "on" (Region" III). the 4-layer 
diode passes a current which is limited 
principally by the external circuit. 

In the "on" state. the device has a 
dynamic resistance of less thim a few 
ohms and a voltage drop of about one 
volt. As long as sufficient current is passed 
by the circuit. the device will remain in the 
"on" condition. At the point on the·curve 
marked Ih. the circuit is passing just 
enough current to keep the device in the 
"on" condition. If the current'drops below 
Ih the diode switches back to the high 
resistance or "off" condition. 

Rate Effect 
In its "off" condition the device will pass 
a capacitive current in response to a 
sharply rising voltage wave. If the rise 
rate of this voltage wave is large enough 
(usually 10 to 100 volts I ,uS). switching 
occurs below the DC switching voltage. 

MIN. TYP. MAX. UNIT 

125 p,A 
250 p,A 

0.5 15 rnA 
14 50 rnA 

40 rnA 
5 rnA 

5 p.A 

1.2 V 
2.7 V 

2.0 n 

0.1 p,sec 

5 p,sec 

+1 
NEGATIVE 
RESISTANCE 
REGION -

- - } EXPANDED 

... ~-==':::::~t=t.:.D4SCALE -v V - +v 
S 

1 

V-I CHARACTERISTICS 

TERMS AND SYMBOLS 
V, Switching Voltage-Closest point to peak 

voltage in Region' II where slope of V-I 
curve is -3301!. This definition is adopted 
because of instrumentation requirements 

I, Switching Current-Current which flows 
through the diode at Vs 

I, Holding Current-The closest point to the 
minimum voltage in Region II where the 
slope of the V-I Curve is -loon 

Vh Holding Voltage-Voltage across the diode at Ih 
Ip Peak Current-Current which the diode can 

pass when in Region III; duration limited 
to 50 #s 

Ron ON Resistance-Slope of V-I curve measured 
at currents> Ih 

I'k Leakage Current-Measured in Region I at 
60%Vs 

V,b Reverse Breaker Voltage 

15-2 

CONDITIONS 

-60 to +125·C 

IN3831-38 
IN3839-46 
IN3831-38 @ -40·C 
IN3839-46 @ +85·C 

60% of nom. Vs 

If = 70 rnA 
If = 5A (pulsed) 

If = 70 rnA 

Tm'OFF WHEN SAWTOOTH 

."" TRAIN APP(ARS AT TP-I 6K 

+200V 

fo,~nr~ +300V of2~$OllT tTP•1 

50npULSE GE~~, 39n 2jj' pon ~~ 
\IAR PULSEWDfH Ion " 

'ON TEST CIRCUIT 'OFF TEST CIRCUIT 
--., 

DERATING CURVES 
PULSE DERATING CURVE 

""" 5.0 iii 

"" '" 50·C MAX a: 

'" 2.0 

"" i7 Q. 

'" 1.0 
~ .......... 
.... 0.5 

"'" 
z 
'" a: 0.2 a: 
::> 

0.1 " l< 
~ 0.05 
Q. 

~ 0.02 

'" 0.01 
0001 0.01 0.1 

DUTY FACTOR 
(, PULSE WIDTH x REPETITION FREQUENCY) 

POWER DERATING CURVE 

125 1\ -

i \ 
.§ 100 

\ z 
0 

~ 75 

1\ iii 
'" 50 a 

'\ a: 
"' ~ 25 0 
Q. \ 

50 100 

AMBIENT TEMPERATURE IOC) 



ITT TYPE E 4E20 - 4E200 
COMMERCIAL SERIES DIODE THYRISTORS - ----------SEMICONDUCTORS Package: 00-7 

4-LAYER DIODE THYRISTORS 
• Firing Voltages 20 to 200 volts 
• Switching current <125 p,A @ 25°C 

• ON resistance <2Q @ 70mA 

The ITT diode thyristor is a reliable negative resistance device 
designed for use in switching circuits_ Typical applications include 
ring counters, matrixes, pulse generators, relay drivers, multi­
vibrators, pulse modulators, and timing circuits_ 

ELECTRICAL SPECIFICATIONS 

Switching Holding 
Reverse Breakdown TYPE Voltage (Vs) Current (I,) Voltage (Min.) (Volts) (rnA) 

4E20-8 20±4 1-15 12 
4E20-28 20±4 14-45 12 
4E30-8 30±4 1-15 18 
4E30-28 30±4 14-45 18 
4E40-8 40±4 1-15 24 
4E40-28 40±4 14-45 24 MECHANICAL DATA 

4E50-8 50±4 1-15 30 Case: 
4E50-28 50±4 14-45 30 Hermetically sealed glass 

4E80-8 80±8V 1-15 48 Finish: 
4E80-28 80±8V 
4E100-8 100±10 
4E100-28 100±10 

14-45 
1-15 

14-45 

48 
60 
60 

All external surfaces corrosion 
resistant and leads readily 
solderable 

4E200 ·8 200±20V 1-15 
4E200-28 200±20 V 14-45 

Series A (Broad Spec) 

4E20A 20±6 0.5-60 
4E30A 30±6 0.5-60 
4E40A 40±6 0.5-60 
4E50A 50±6 0.5-60 
4E80A 80",,8 0.5-60 
4E100A 100±10 0.5·60 
4E200A 200±20 0.5-60_ 

ABSOLUTE MAXIMUM RATINGS 

CHARACTERISTICS 

120 
120 

12 
18 
24 
30 
48 
60 

120 

Leads: 
Dumet, tin plated 

Weight: 
0.135 grams (approx.) 

Mounting Position: 
Any 

Marking: 

Cathode band 
Type number 
Manufacturer's Symbol 

Average Forward Current, 50·C ........................ . 150 
Power Dissipation, 50·C .............................. . 150 
Power-Temperature Derating .......................... . 1.5 

Reverse Breakdown Voltage 
from TA = -40 to +70·C ............................ . nominal Vs/2 
Operating and Storage Temperature ..................... . -40 to +70 

15-3 

UNITS 

mA 
mIJY 
mWrC 

min. 
·C 



TYPEE 4E20-4E200 
ELECTRICAL CHARACTERISTICS ~ 25'C unless otherwise noted 

SYMBOL 

Is 
(forward switching current) 

I'k (OFF state) 
(forward leakage current) 

VON 
(forward voltage drop) 

roo 
(dynamic forward impedance) 

too 

toff 

HOW THE 4-LAYER DIODE OPERATES 

The voltage-current characteristic for the 
4-layer diode shows three essential oper­
ating regions: 

I-"off" or high resistance state 

II-transition or negative resistance 
state 

1I1-"on" or low resistance state 

This curve is shown on a very expanded 
scale (non-linear). for illustration pur­
poses only. Note that as the voltage 
rises and reaches the switching voltage 
(Vs), the device begins to switch "on." 
The current at this point (Is) is typically 
several microamperes. The device switches 
because of an internal feedback mecha­
nism allowing the diode to pass a steadily 
increasing current as the voltage decreases 
(negative resistance state, Region II). 
When "on" (Region III), the 4-layer 
diode passes a current which is limited 
principally by the external circuit. 

In the "on" state, the device has a 
dynamic resistance of less than a few 
ohms and a voltage drop of about one 
volt. As long as sufficient current is passed 
by the cirCUit, the device will remain in the 
"on" condition. At the point on the curve 
marked Ih, the clfcuit is passing just 
enough current to keep the device in the 
"on" condition. If the current drops below. 
Ih the diode ·switches back .to the high 
resistance or "off" condition. 

Rate Effect 
In its "off" condition the device will pass 
a capacitive current in response to a 

.sharply rising voltage wave. If the rise 
rate of this voltage wave is large enough 
(usually 10 .to 100 volts / /lS), switching 
occurs below the DC switching voltage. 

MIN. TYP. 

"-

0.1 

5 

+1 

MAX. UNIT 

125 /lA 
250 /lA 

15 /lA 

1.4 V 
1.2 V 

2.0 II 

/lsec 

/lsec 

m NEGATIVE 
RESISTANCE 
REGION-

_ - } EXPANDED 
I IT SCALE 

-V~~~~~-~-~ +v 
Vs 

V-I CHARACTERISTICS 

TERMS AND SYMBOLS 
V, Switching Voltage-Closest point to peak 

voltage in Region·1I where slope of V-I 
curve is -330!!. This definition is adopted 
because of instrumentation requirements 

I, Switching Current-Current which flows 
through the diode at Vs 

Ih Holding Current-The closest point to the 
minimum voltage in Region II where the 
slope of the V-I curve is -100!! 

Vh Holding Voltage-Voltage across the diode at Ih 
Ip Peak Current-Current which the diode can 

pass when in Region III; duration limited 
to 50 M 

Roo ON Resistance-Slope of V-I curve measured 
at currents> Ih 

I'k Leakage Current-Measured in Region I at 
75% Vs 

V,b Reverse Breaker Voltage 

15-4 

CONDITIONS 

-60 to +125'C 

75% of nom. Vs 

If = 70 mA~lJVs 80, 100, 200 
If = 70 mA@Vs 20,30,40,50 

If = 70 mA 

.,," +200V 

t f""' :zvoTn .v 
'0,." TEST CI~CUIT 

'" +300V 

~ 2V.rn..~ OVT j ~:~ 
~onpulSE G(~~ 390 2~~lon ., I 
VAR PULSEWIDT>t Ion U 

~~~~~FA:~i:R~A:TT~~~~ 'OFF TEST CI~CUIT .. 

DERATING CURVES 
PULSE DERATING CURVE 

~ 

El 50 "I..... 
a: I~ 50°C MAX 
w 20 a. I "-V '" 10 
~ I "'" .... 05 , 
~ ~ a: 0.2 a: 
=> u 01 

'" 5 0.05 
a. 
~ 002 
:> 0.01 

0.001 0.01 01 
DUTY FACTOR 

(, PULSE WIDTH X REPETITION FREOUENCY) 

POWER DERATING CURVE 

125 1\ 
'i \ .5 100 

-~ z 
0 
;:: 75 
it 1\ :;j 

50 0 

~ a: 
~ 25 0 

\ a. 

50 100 

AMBIENT TEMPERATURE (OC) 



ITT TYPE E 4E20M - 4E200M 
MILITARY SERIES DIODE THYRISTORS - -----

SEMICONDUCTORS 

4-LAYER DIODE THYRISTORS 
• Firing Voltages 20 to 200 volts 

• Switching current <125 J1.A @ 25°C 
• ON resistance <2Q @ 70mA 

The ITT diode thyristor is a reliable negative resistance device 
designed for use in switching circuits. Typical applications include 
rin.g counters, matrices, pulse generators, relay drivers, multi­
vibrators, pulse modulators, and timing circuits. 

ELECTRICAL SPECIFICATIONS 
Mil-Line Series for extended temperature ranges 

Switching Voltage (Vs) Holding Reverse Breakdown 
TYPE Current (In) Voltage (Min.) 

25"C -60 to 125"C (mA) 25"C -60to 125"C 

4E20M-S 20±4 14-25 1-15 10 
4E20M-2S 20±4 14-25 14-45 10 
4E30M-S 30±4 23-36 1-15 15 

Package: 00-7 

MECHANICAL DATA 
4E30M-2S 30±4 23-36 14-45 15 Case: 
4E40M-S 40±4 32-46 1-15 
4E40M-28 40±4 32-46 14-45 
4E501¥11-8 50±4 41-57 1-15 
4E50M-28 50±4 41-57 14-45 
4E30M-8 SO±g 68-92 1 -15 
4E30M-28 80±8 618-92 14-45 
4E100M-8 100±10 SO-115 1-15 
4E100M-28 1 00±1 0 SO-115 14-45 
4E200M-8 200±20 160-230 1-15 
4E200M-28 200±20 160-230 14-45 

ABSOLUTE MAXIMUM RATINGS 

CHARACTERISTICS 

20 Hermetically sealed glass 

20 Finish: 
All external surfaces corrosion 

25 resistant and leads readily 

25 solderable 
Leads: 

40 Dumet, tin plated 
40 Weight: 

50 
0.135 grams (approx.) 

Mounting Position: 
50 Any 

100 Marking: 

100 Cathode band 
Type number 
Manufacturer's Symbol 

UNITS 

Average Forward Current, 50"C ...... , ..................... . 150 mA 
Power Dissipation, 50"C. , ................................ . 150 mW 
Power-Temperature Derating ....... , ........ , .... , ........ . 1.5 mW/"C 

Reverse Breakdown Voltage 
from TA = -60 to +125°C ............................... , nominal Vs/2 . min. 
Operating and Storage Temperature ... , ............ , ... , .... . -60 to +125 "C 
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TYPE E4E20M· 4E200M 

ELECTRICAL CHARACTERISTICS @ 25°C unless otherwise noted 

SYMBOL 

Is 
(forward switching current) 

i;k (OFF state) 
(forward leakage current) 

VON 

(forward voltage drop) 

ren 
(dynamic forward impedance) 

ton 

toll 

HOW THE 4-LAYER DIODE OPERATES 

The voltage-current characteristic for the 
4-layer diode shows three essential oper­
ating regions: 

I-"off" or high resistance state 
II-transition or negative resistance 

state 
III-"on" or low resistance state 

This curve is shown on a very expanded 
scale (non-linear) for illustration pur­
poses only.' Note that as the voltage 
rises and reaches the switching voltage 
(Vs), the device begins to switch "on." 
The current at this point (Is) is typically 
several microamperes. The device switches 
because of an internal feedback mecha­
nism allowing the diode to pass a steadily 
increasing current as the voltage decreases 
(negative resistance state, Region II). 
When "on" (Region III), the 4-layer 
diode passes a current which is limited 
principally by the external circuit. 

In the "on" state, the device has a 
dynamic resistance of less than a few 
ohms and a voltage drop of about one 
volt. As long as sufficient current is passed 
by the circuit, the device will remain in the 
"on" condition. At the point on the curve 
marked Ih, the Circuit is passing just 
enough current to keep the device in the 
"on" ·condition. If the current drops below 
Ih the diode switches back to the high 
resistance or "off" condition. 

Rate Effect 
In its "off" condition the device will pass 
a capacitive current in response to a 
sharply rising voltage wave. If the rise 
rate of this voltage wave is large enough 
(usually 10 to 100 volts / ",S), switching 
occurs below the DC switching voltage. 

MIN. TYP. MAX. UNIT 

125 ",A 
250 ",A 

15 ",A 

1.4 V 
1.2 V 

2.0 n 

0.1 ",sec 

5 ",sec 

+I 
m NEGATIVE 

RESISTANCE 
REGION­

__ } EXPANDED 
n SCALE 

-V ..=-;'i;;::= .... p==-~~ +V 
Vs 

V·I CHARACTERISTICS 

TERMS AND SYMBdLS 
V, Switching Voltage-Closest point to Pl 

voltage in Region II where slope of \ 
curve is -330P.. This definition is adopt& 
because of instrumentation requirements 

I, Switching'Current-Current which flows 
through the diode at Vs 

Ih Holding Current-The closest point to the 
minimum voltage in Region II where the 
slope of the V·I curve is -1000 

Vh HoldingVoltage-Voltage across the diode at Ih 
Ip Peak Current-Current which the diode can 

pass when in Region III; duration limited 
to 50 #s 

Ron ON Resistance-Slope of V-I curve measured 
at currents> Ih 

';k Leakage Current-Measured in Region I at 
75% Vs 

Vrb Reverse Breaker Voltage 
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CONDITIONS 

-60 to +125°C 

75% of nom. Vs 

if = 70 mA@Vs 80.100,200 
Ii = 70 mA@Vs 20,30,40,50 

If = 70 mA 

+zoov 
.",. 

OUT CAO t f"'" __ --'-"'20"'. V 
tON TEST CIRCUIT ... ~ 

DERATING CURVES 
PULSE DERATING CURVE 

........... 
5.0 

iii ~ "'" 50°C MAX "' II: 2.0 
"' ......... "' ./ 0- 1.0 ,. 
~ 0.5 A. "' I-

105°CMAX 

"" 
z I'--. "' II: 0.2 
II: 

" ::> 
0.1 u 

'" .. 0.05 " "' 0-

x 0.02 .. 
,. 0.01 

0.001 0.01 0.1 
DUTY FACTOR 

(= PULSE WIDTH X REPETITION FREQUENCY) 

POWER DERATING CURVE 

125 \ 
i \ .§ 100 

\ z 
0 
1= 75 
~ 1\ iii 
'" 50 0 

\ II: 

"' ~ 25 0 

\ 0-

50 10.0 

AMBIENT TEMPERATURE (OC) 



ITT FOUR-LAVER DIODE 

__ . _____________________ **_A_PP_L_IC_A_T_IO __ N_N_O_T_E_S 

SEMICONDUCTORS 

TWENTY-FOUR CIRCUIT APPLICATIONS FOR ITT 4-LAYER DIODES 

THEORY OF OPERATION 
The ITT Semiconductor Four-Layer Diode is a 
two-terminal semiconductor switch, sometimes 
referred to as a negative-resistance diode. 
These PNPN silicon devices are useful in many 
applications including pulse generators, oscil­
lators, telephone switching, sweep generators, 
and multivibrators. 

The diode has two stable states; the ON or 
low impedance state, and the OFF or high im­
pedance state. To turn the device ON, voltage 
across the terminals must exceed the switching 
voltage (V,). The device can be turned OFF by 
reducing the current through the device below 
the holding current ((h). 

Figure 1 

:m 

Ih 

I ----I II 

Is I I 

I I 
Vh Vs 

Figure 1 is the V-I characteristic of a typical 
device. V, is the point at which the device 
breaks down and switches to the ON state 
where current is limited only by the external 
circuit impedance. 

Ih is the minimum current that must be passed 
through the diode to keep it in the ON state. 
If the current drops below this value the diode 
will switch to the 0 FF state. 

ANODE Figure 2A 

p p 

N N N 

p p p 

N N 

CATHODE 

Figure 2B 

~I 
IC2t TI. 

t ICI 

I L, 
~ 

I/32 

The PNPN diode can be thought of as a 
complimentary pair of transistors, one a PNP 
and the other an NPN as shown in Figure 2A. 
Figure 2B shows the two transistors as they 
would appear schematically. The collector of 
T2 drives the bose of T1 giving rise to a positive 
feedback loop with a gain of B1 B2. As long as 
B1 B2 is less than 1 the equivalent circuit is 
stable with the upper and lower PN junctions 
biased forward' and the middle junction re­
versed biased. In this condition only a small 
leakage current flows. 

The diode will remain in this condition until 
either the temperature or the anode voltage is 
increased to a point where B1 B2 = 1. At this 
point, the middle junction breaks down and 
the circuit becomes regenerative. This occurs 
because the collector of each transistor sup­
plies current to the base of the complimentary 
transistor in the equivalent circuit and their 
Betas are current dependent. As sOOn as they 
reach unity the device effectively "runs away" 
or "fires" and the current through the circuit is 
limited only by external impedance. 

Vac 
Figure 3 

**Application notes will be found in the last pages of this section. 
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APPLICATION NOTES FOUR-LAYER DIODE 

CIRCUITS 
Relaxation Oscillator 

Figure 3 illustrates a circuit used far oscilla­
tor, sweep generator, and timing applications. 
The output is a saw-tooth voltage the amplitude 
of which is dependent On the diode Ys• Fre­
quency is dependent upon the RlC time con­
stant and the supply voltage. The supply voltage 
should be chosen so that the charging of C is 
done in the linear portion of the curve. When C 
reaches Ys the diode breaks down and con­
ducts. C rapidly discharges through the diode. 
Rl should be large enough so that it will not 
pass Ih or the diode will remain in the ON can· 
dition after C has discharged. With C dis­
charged the diode turns OFF and C commences 
to charge again. Rl must be able to pass the 
switching current (Is) when C reaches Y, and 
the diode flres again. 

Jl o--j~, 0:1,0 C . .. '_ 

'~lf 
Voc 

J\ 
c 

R'I 

c 

v 0---1 R2 

1J 0---1 H----1'---o 
c v 

15-8 

Triggered Pulse Generators 
These circuits are used mainly for generating 

ar amplifying pulses and for triggering pur­
poses. They are similar to Figure 3 except that 
the switching voltage of the diode is greater 
than the supply voltage. Four variations, with 
their input and output pulses, are shown in 
Figure 4. A pulse, large enough to break dawn 
the diode, is capacitively coupled either posi­
tive to the anod e or negative to the cathod e. 
The conventional diode is used to present a 
high impedance to the input pulse. 

Voc 

Figure 5 

L·C Pulse Generators 
As with the circuits in foregoing section, 

those in this section also require a pulse to flre 
the diode. Y, of the diode is greater than the 
supply voltage. In Figure 5, a negative pulse 
is applied to the cathode which breaks down 
the diode. C, which was charged to YoC 
through R, discharges through the diode, L, 
and Rl. This is a resonant circuit and the wave 
shape across Rl is a half sinusoid. When the 
current goes through zero, the voltage across 
the diad e becomes negative, turning it 0 FF. 
A smail positive output will occur due to the 
pulse recovery current through the diad e. 

Figure 6 

L2 

1[0---1 



APPLICATION NOTES FOUR-LAVER DIODE 

JL 

Figure 7 

This type of generator does not depend On 
R being large enough not to pass Ih but rather 
On the fact that ringing of the L-C loop turns 
OFF the diode. Ouring the OFF half cycle C 
charges to Voe but in the opposite polarity. 
With the completion of the output pulse and 
the cessation of ringing, C begins to recharge 
toward the power supply voltage and polarity. 
Figures 6 and 7 illustrate the same principle 
but with a resonant charging circuit. C moy 
charge to approximately twice the supply 
voltage if the circuit Q is high. The resistance 
of L must be. large enough to keep the current 
through the four-layer diode below its rated 
maximum. The anode af the diode must be kept 
negative long enough to turn completely OFF, 
otherwise the diode will turn back ON when 
the anode goes positive. This requirement 
limits the maximum operating repetition rate. 

Voe 

1f 

e 

Figure 8 

Magnetic Memory Driver Circuits 

The purpose of a magnetic memory driving 
circuit is to provide a current wave form which 
reads the memory and then restores (writes) 
the initial flux condition. In Figure 8, the V, of 
the four-layer diode is greater than Voe. C 
charges to Voe through RL When a negative 
pulse of the proper magnitude is coupled to 

15-9 

the cathode, the four-layer diode (Ol) conducts. 
RL is made large enough so that it will not 
deliver the minimum Ih. C discharges through 
the four-layer diode (Ol) the conventional 
diode (02), and the inductive load_ C must be 
large enough to supply the "read" peak cur­
rent. The shape of the curve is dependent on 
the inductances and R,_ The RLC product must 
be selected so that C charges in less time than 
the time from the end of the "read" pulse to 
the beginning of the next complete cycle. 

Voe 

lJ OFF 0---1 
02 

Figure 9 

Relay Drivers 

In Figure 9, V, is greater than Voe. A nega­
tive pulse on the cathode turns 0, ON_ It re­
mains in this state until it is pulsed OFF by a 
negative pulse on the anod e. This'is a typical 
relay driver application. 02 prevents excessive 
spiking caused by the relay inductance. 

Figure 10 

Stroboscope 

In Figure 10, the four-layer diodes replace 
thyratrons as triggers to activate a stroboscope 
flash tube. The diodes form a relaxation oscil-

lator delivering pulses up to 150V at a few 
hundred per second depending on the circuit 
constants. Because of the pulse magnitude two 
diodes are used in series with equalizing re­
sistors across them. 
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RI R2 
~----If----+B 

01 02 

Figure 11 

A-Stable Circuit 

YOC is greater than Y. of both diodes in 
Figure 11. When power is applied, one of the 
diodes will conduct. Let it be assumed that DI 
flres flnt. Point A will go approximately to 
ground potential and the current through RI 
will be greater than Ih. The capacitor C will 
begin to charge through R2 and DI to ground. 
When the voltage at B exceeds the breakdown 
potential of D2, it will conduct and point B will 
go to ground. Since the capacitor can not 
charge instantly, point A will drop approxi­
mately Y. volts. This puts a negative voltage 
at A, which if kept there until the turn OFF 
potential of DI is reached, will prevent it from 
sWitching back until the voltage at A reaches 
Y._ C therefore charges through RI. The circuit 
oscillates back and forth from DI to D2 with the 
frequency dependent On RI C and R2C and on 
YOC and the switching voltage of the diodes. 

RI 

Figure 12 

voc 

(-0 
1f 

Monostable Multivibrator 
If diode Dl in Figure 12 is selected so that 

it. switching voltage is less than Yoc, and diode 
D2's is greater than YOC, diode Dl will normally 
be in the ON condition and D2 will be OFF. 
Capacitor Cwill charge through R2_ When D2 is 
pulsed ON, DI will turn OFF due to the com­
mutating action of C. The voltage at point A 
will then start rising as C charges through Rl 
and D2_ When the voltage at point A reaches 
the switchover voltage of Dl it will turn ON ond 
D2will turn OFF until another p.ulse is received. 
Frequency is determined by Rl C, YoC, and Y.·of 
diode Dl. 
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Voc 
Figure 13 

C2 

o-jf-+-...... -+!...j!-------. 

1J 

B 

A modiflcotion of the gate circuit where both' 
diodes are in the OFF state until a pulse is 
opplied is shown in Figure 13. The Y. of DI is 

slightly higher than YoC. A pulse of currenl is 
opplied through RL which turns Dl ON. C2 
charges through Dl ond R2 to Yoc- Cl charges 
through Rl and Dl toward YoC olso_ When the 
voltage at point A reaches Y. of D2, it will com­
mence to conduct. The voltage rise. at' B is 
commutated back to DI, turning it OFF, which in 
turn, turns OFF D2. 

01 02 

1f 
Figur'e 14 

BI-Stable Multivlbrator Flip-Flop 
The Y. of both diodes are chosen 50 that 

they are greater than YOC in Figure 14. Which­
ever diode is ON, it remains in that condition 
until a trigger pulse arrives turning OFF the 
diode which was ON and turning ON the previ­
ously OFF diode by the commutating action 
of C. 

By interchanging one 4-layer diode with 
its series cathode diode,-the circuit will become 
sensitive to the polarity of the pulses. The 
circuit will then switchover only when·. the 
polarity of the trigger pulse reverses. This is 
shown in Figure 15. Diode 1 triggers On nega­
tive·pulses only and diode 2 on positive pulses. 
Th.erefore, a positive pulse keeps branch B ON 
and a negative pulse keeps branch A ON. 
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Figure 15 

Figure 16 VI 

T T 

A different steering circuit is shown in Figure 
16. Assume thot Dl is ON. Point A will be ap· 
proximately at ground potential and paint B 
at VI. When a negative pulse is applied it is 
blocked by CRI but passes through CR2, causing 
swilchaver to take place. Current from V2 
passes through Rand D2 to ground. The principal 
source of current for the conducting branch 
is V2. The RL'S are need"ed to maintain a voltage 
of less than V. across the OFF diode. 

Jl 
o-j 

1J 

Voc 
Figure 17 
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Ring Counters 

The basic requirement of a ring counter is 
to turn one stag e at a time ON in a simple 
progression. Each time a trigger pulse is ap­
plied, the ON stage will advance one stage. 
The circuit forms a closed loop, or ring, so that 
when the final stage has been activated the 
next pulse will move the ON condition back to 
the first stage where the cycle begins over 
again. In Figure 17, one stage will turn ON as 
soon as power is applied. The commutating 
capacitor C between the ON stage and the 
next successive stage charges through RL and 
the ON 4-layer diode to VA, which is less than 
the Vs of the diodes and keeps them from turn­
ing ON. A trigger pulse, either positive or 
negative, causes VB to drop almost to ground 
potential, which in turn, causes VA to drop at 
the same time due to the coupling action of Cl. 
Since Rl is large enough so that a current of 
less than Ih flows through the trigger diodes, the 
pulse is only momentary. The drop in voltage 
at A turns OFF the ON diode. At the same 
time Cl begins to charge and the voltage at A 
rises again. 

The voltage at the high end of the charged 
commutating capacitor C adds to VA causing 
the next stage to fire. The repetition rate of the 
output pulses equals the rate of the trigger 
pulses divided by the number of stages. 

Figure 18 

Telephone Switching 

When trigger signals of the polarity shown 
in Figure 18 are simultaneously applied to the 
lines, one of positive polarity to lines I, 2, or 3, 
and the other of negative polarity to lines 
4, 5, or 6, two of the lines will be connected. 
If triggers are applied to lines 2 and 5 as 
shown, the 4-layer diode A will conduct con­
necting them together. The series resistors 
allow a current greater than Ih to flow, thus 
keeping the diode in the ON state. To open the 
circuit, a contact is opened to interrupt the 
flow of current through the diode which will 
then revert to its 0 FF condition. 
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REGULAR 
POWER 

SUPPLY 

A 

Figure 19 

EMERGENCY 
POWER 

SUPPLY 

Emergency Power Transfer 
In the normal state, the 4-loyer diode in 

Figure 19 is OFF and the regular power supply 
is the source of power for the load RL. If the 
supply voltage should fall off for any reason, 
the voltage at point A will drop. If this change 
in voltage is sufficient to cause the potential 
from 8 to A to exceed the diad .. V" it will turn 
ON and the emergency power supply will 
provide power to the load until the condition 
is corrected. 

1J 

Figure 20 

Rectifier Control Circuits 
Figure 20 illustrates a method for controlling 

the power output of a rectifier by varying the 
point at which a 4-layer diode is triggered. 
Pulses may be applied at any phase angle 
from the start of the input waveform (100% 
power! to 180° (zero power!. 

Figure 21 

In Figure 21, succeeding half cycles can 
have different firing angles since there are two 
control diodes, One for each leg of the rectifier 
circuit. 

A.C. 

C' 

AC Control Circuits 
The circuit in Figure 22 is useful for the con­

trol of AC power in such applications as light 
dimmers and motor controls. The trigger por­
tion is composed of two back-to-back relaxa­
tion oscillators with an adjustable resistor COn­
trolling the time at which they fore the control 
diodes and thus the amount of current through 
the load. 

The load resistor of the oscillator and C set 
up the time constant to fore the trigger diodes 
at approximately 90° in each half cycle. When 
a positive input cycle occurs the diode A will 
break down at approximately 90°. The charged 
capacitor C will discharg e through diad e A 
with the result that a negative pulse will appear 
at point CI. 

This pulse will turn ON control diad e AI which 
will allow current to flow until the half cycle is 
completed. 80th diodes will then turn OFF 
since the current through them will drop below 
their holding current. This cycle is repeated 
during the negative portion of the input wave­
form. 

15-12 
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+v 

Figure 23 

SCR Phasing Circuit 
Diode t and 2 are both designed into relaxa­

tion oscillator circuits in Figure 23. The diode t 
circuit has a frequency of just under 60 cycles 
per second. The half-wave supply circuit ot its 
anode causes the frequency of the oscillator 
to be synchronized with the line frequency. The 
output at VA is a sawtooth which is coupled to 
the cathode of 02. It is sup erimposed on a DC 
value set by the potentiometer in the cathod e 
of 02. As the voltage across 02 is increased by 
decreasing the cathode potential, the negative 
peak of the waveform from 01-will exceed V, 
of 02 putting it into oscillation at a frequency 
much greater than that of 01. This signal is fed 
to the gate of the SCR which is flred by the 
steep wave front at the start of oscillations. 
The timing of the conduction of the SCR is 
controlled by the setting of the potentiometer. 

15-13 

Figure 24 

Invarter Circuits 
The circuit in Figure 24 is a typical power 

inverter used to convert DC power to AC power 
over a range of frequency from 60 to a few 
thousand cycles. When power is applied, one 
of the 4-layer diodes begins to conduct. As­
sume this to be 01. The battery supplies current 
through the coil L, primary t and 01. The re­
flected load limits the current through 01. 

When a negative trigger pulse is applied 02 
will conduct. The commutating capaciior C 
which is reflected into the primary from across 
RL will cause point A to go negative thus turn­
ing OFF 01. L smooths the current during 
switching. The following negative trigger pulse 
turns 01 ON again and C turns 02 OFF. This 
completes one cycle. 

The switchover voltage of the diodes must 
be greater than 2XVoC and capacitor C must 
be big enough so thot when reflected back into 
the primary it can turn 0 FF the diode which 
was ON just prior to the triggering pulse. The 
capacitor can be across the primary or the 
secondary. 

• 
I 



APPLICATION NOTES FOUR-LAVER DIODE 

THYRISTOR DIODES 

.020 '.002 +-r 
,0~4-tl.o"., SEE NOTE 

r--
.2S!I t.035 

.096*.011 ~ 
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NOTE; 
WITHIN THIS ZONE. DIAMETER 

NAY VARY TO ALLOW FOR LEAD 
FINISHES AND IRREGULARITIES. 

00-7 

00-7 PACKAGE 

Switching Voltage (Vs) Halding Current Ub) 
TYPE (Volts) (Milliamps) 

25"C -40 to B5"C 25"C -40"C 
lN3831 20 ± 4 14-25 0.5-15 40 max 
1 N3832 25 ± 4 19-30 0.5-15 40 max 
1 N3833 30 ± 4 23-36 0.5-15 40 max 
1 N3834 35 ± 4 28-41 0.5-15 40 max 
1 N3835 40 ± 4 32-46 0.5-15 40 max 
1 N3836 45 ± 4 37-51 0.5-15 40 max 
1 N3837 50 ± 4 41-57 0.5-15 40 max 
1 N3838 100 + 10 80-115 0.5-15 40 max 

Switching Voltage (VsJ Holding Current (Ib) 
TYPE (Volts) (Milliamps) 

25°C -40 to 58°C 25"C 
1 N3839 20 ± 4 
1 N3840 25 ± 4 
1 N3841 30 ± 4 
1 N3842 35 ± 4 
1 N3843 40 ± 4 
1 N3844 45 ± 4 
1 N3845 50 ± 4 
1 N3846 100 ± 10 

Commercial Series 

TYPE 

mO-8 
4EZO-28 
4E30-8 
4E30-28 
4E40-8 
4E40-28 
4E50-8 
4E50-28 
4El00-8 
4El00-28 
4EZOO-8 
4E200-Z8 

14-25 14-50 
19-30 14-50 
23-36 14-50 
24-81 14-50 
32-46 14-50 
37-51 14-50 
41-57 14-50 
80-115 14-50 

Switching 
Voltage (Vs) 

(Volts) 

20 ± 4 
ZO ± 4 
30 ± 4 
30 ± 4 
40 ± 4 
40 ± 4 
50;!: 4 
50 ± 4 

100 ± 10 
100 ± 10 
ZOO ± 20 
200 + 20 

B5"C 
5 min 
5 min 
5 min 
5 min 
5 min 
5 min 
5 min 
5 min 

Reverse Capaci-
Break- tance 
down (Typical) 
25"C OV Bias 

12v min 80 pI 
15v min 70 pI 
18v min 60 pI 
21v min 50 pI 
24v min 45 pI 
27v min 45 pI 
30v min 40 pI 
60v min 30 pI 

Reverse Capaci-
Break- tance 
down (Typical) 
25"C OV Bias 

12v min 80 pI 
15v min 70 pI 
18v min 60 pI 
21v min 50 pI 
24v min 45 pI 
Z7v min 45 pI 
30v min 40 pI 
60v min 30 pI 

Holding 
Current (Ib) 

(rnA) 

1-15 
14-45 

1-15 
14-45 
1-15 

14-45 
1-15 

14-45 
1-15 

14-45 
1-15 

14-15 

t~=t:::I:::E 11 TE ...... L 

.•• L 
~ .iSOIA . 

I '--1 ~.51DIA. 
1.2. .n_ L-U·025 OIl.. 

TOP HAT 

Mil-Line Series for extended temperature ranges 

Switching Voltage (Ve) Holding 
TYPE 

25"C -60 to l2S"C 
Current (Ih) 

(rnA) 

4E20M-8 ZO ± 4 14-Z5 1-15 
4E20M-28 20 ± 4 14-25 14-45 
4E30M-8 30 ± 4 23-36 1-15 
4E30M-28 30 ± 4 Z3-36 14-45 
4E40M-8 40 ± 4 32-46 1-15 
4E40M-Z8 40 ± 4 32-46 14-45 
4E50M-8 50 ± 4 41-57 1-15 
4E50M-28 50 ± 4 41-57 14-45 
4El00M-8 100 ± 10 80-115 1-15 
4El00M-Z8 100 ± 10 80-115 14-45 
4E200M-8 200 ± ZO 160-Z30 1-15 
4E200M-28 ZOO + 20 160-Z30 14-45 

Series A (Broad Spec) 

TYPE 

4E20A 
4E30A 
4E40A 
4E50A 

Switching 
Voltaga (Ve) 

(Volts) 

20 ± 6 
30 ± 6 
40± 6 
50 + 6 

Holding 
Currant (Ib} 

(rnA) 

0.5-60 
0.5-60 
0_5-60 
0.5-60 

TOP-HAT PACKAGE-TYPE J 

Switching Holding 
TYPE Voltag. (V,} Currant IIh) 

(Volts} (rnA) 

4J50-5 50 ± 5 1-10 
4J50-25 50 ± 5 9-45 
4J100-5 100 ± 10 1-10 
4Jl00-Z5 100 ± 10 9-45 
4J200-5 ZOO ± 20 1-10 
4JZOO-25 200 ± 20 9-45 

Current Carrying Capacity: 300 rnA steady dc. 

15-14 

Maximum peak current rating 20 amperes - dependent on duty lactor. 
repetition rale, pulse duralion, ,!'mbient temperature. 



TYPE TAG 
Plastic Encapsulated Tantalum Capacitors 

TAG PLASTIC ENCAPSULATED 
TANTALUM CAPACITORS 
• Extremely low leakage current 

• Small size - high component density 

• Reliability - long term stability 

• Outstanding performance over wide 
frequency range 

• Wide temperature range 

The extremely stable oxide' layer of TAG capa­
citors allows only a very small leakage current 
even after long storage. The solid electrolyte 
guarantees very stable electrical performance 
over wide temperature ranges and long time 
periods. 

TAG capacitors are finished in red epoxy and 
can be mounted in any position. Rugged con­
struction allows installation in moderate en­
vironments experiencing moderate shock and 
vibration. 

RATINGS 
Capacitance ................. 0.1 to 680p.F 
Tolerance Range ...... +50 - 20 %, (±20 % ) 
Voltage ...................... 3 to 50 volts 
Temperature Range .... Continuous operation 

between -55°C to +85°C 
Leakage Current .......... CXVXO.05 (p.A) 

or 2p.A, whichever is greater 
Dissipation Factor at 120 Hz and 25°C 

up to 100 p.F ............. less than 10% 
over 150p.F ............... less than 12 % 

Impedance ........ Nominally less than other 
electrolytic types, see table 

For further requirements see ITT data sheet on 
TAP CAPACITORS featuring the following rat­
ings: 
Tolerance Range .......... ±20% (±10%, 

±5%) 
Leakage Current .......... CXVXO.02 (p.A; 

or 1 p.A, whichever is greater 
Dissipation Factor at 120 Hz and 25°C 

up to 100 p.F .............. less than 6 % 
over 100 p.F . . . . . . . . . . . . . . .. less than 8 % 

CASE SIZE 
1-7; 0.72 ±0.20 rf:=L T q o "';'."" 

~ ~g ::.pR 
CASE SIZE J 
1-70.016 DIA 
8-150.020 DIA 

UPPER EDGE OF 
PRINTED CIRCUIT 

. BOARD 

TABLE-OUTLINE DIMENSIONS (maximum in inches) 

Case Size Diameter D Length L Lead Space R" 

0.16 0.28 0.11 
0.18 0.28 0.11 

3 0.20 0.31 0.12 
4 0.20 0.33 0.12 
5 0.22 0.35 0.12 
6 0.24 0.37 0.12 
7 0.26 0.39 0.14 
8 0.33 0.45 0.22 
9 0.37 0.53 0.22 

10 0.37 0.55 0.22 
11 0.39 0.55 0.22 
12 0.41 0.59 0.24 
13 0.41 0.63 0.24 
14 0.43 0.65 0.24 
15 . 0.43 0.67 . 0.24 

-Applies to capacitors w/l,,·p",lght.leads only. For TAGIS see drawing. 
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TYPE TAG 
. Plastiq Encapsulated Tantalum Capacitors 

TABLE - STANDARD RATINGS 

3Volls 6.3 Volts 10Volls 16Volls 20 Volts 25 Volts 35 Volls 50Volls .. 
u .. II .. ... .. .. c .. Ii. Ii. II Ii. Ii. Ii. Ii. Ii. Ii. Ii. Ii. Ii. Ii. Ii. Ii. Ii. Ii. to .!! .!! .!! .!! N N N .!! 

-==1.&. III .5 .5 III .5 .5 III .5 .5 III .5 .5 Ci) .5 .5 Ci) .5 .5 Ci) .5 .5 III .5 .5 :il "- .. E .c II E .c .. E .c II E .c .. E .c II E .c II E .c .. E .c ... .. .. .. .. .. .. .. .. 
to to 0 to CD 0 .. .. 0 .. to 0 to .. 0 .. to 0 .. CD 0 .. .. 

~ 
CD 

(.) (.) z 
== 

(.) z 
== 

(.) z 
== 

(.) z 
== 

(.) z 
== 

(.) z 
== 

(.) z 
== 

(.) 

== 
0.1 1 165 310 1 170 310 
0.15 1 110 200 1 105 180 
0.22 1 75 150 1 80 130 
0.33 1 51 105 2 50 85 
0.47 1 37 68 2 32 60 
0.68 1 27 53 3 25 45 
r.o 1 18 34 4 16 32 
1.5 112 25 2 13 .25 5 13 23 
2.2 1 10 25 2 9 17 3 90 17 6 8 15 
3.3 1 8 22 2 6.5 14.5 3 6.5 14.5 4 6 12 7 6.2 11 
4.7 1 5.6 19 2 5 12 3 5 12 4 4.5 10 5 4 8 8 3.5 7 
6.8 1 5.5 17 2 4 10.5 3 4 10.5 4 3.5 7.5 E 3 6 6 3 6 9 2.2 4.5 

10.0 1 4.5 15.5 3 3 9.5 4 3 9.5 5 2.5 6.5 6 2 6.0 7 2.5 5.5 11 1.8 3.5 
15.0 2 2 8.5 4 2 8.5 5 1.8 5.5 6 1.5 4 7 1.5 4 8 1.7 3.5 9 1.2 3 
22.0 3 1.8 7.5 5 1.5 5 6 1 3.5 7 1 3.5 8 1 3 9 1.2 2.5 11 1 2.2 
33.0 4 1.2 7 6 0.8 3.5 7 0.8 3.5 9 0.8 2.2 10 0.8 2.0 12 0.8 1.7 
47.0 5 0.9 4.2 7 0.6 3 8 0.6 2.4 10 0.6 1.9 11 0.7 1.5 12 0.7 1.4 14 0.6 . 1.2 
68.0 6 0.7 3.5 8 0.5 2.2 9 0.5 1.8 11 0.5 1.3 12 0.6 1.2 13 0.6 1.1 

100.0 7" 0.5 3 9 0.5 1:7 11 0.4 1.2 13 0.4 1 .14 0.5 0.9 
150.0 8 0.5 1.8 11 0.4 1.1 13 0.4 0.9 15 0.3 0.8 
220.0 9 0.4 1.1 12 0.4 0.9 14 0.3 0.7 
330.0 11 0.4 0.9 14 0.3 0.7 
470.0 13 0.3 0.8 
680.0 14 0.3 0.7 

"Case slleS In bold type are factory stocked Items. Sample quantities are availabla In most case SlZ88, 

CATALOG ORDERING INFORMATION 

(1)T:::I:m NJJF[J20 4.7/35-50 

Performed Leads 

Lead Spacing .2 In. 

Capacitance 4.7 p.F 

35 Volts --'--------' 

Tolerance +5 -20% -------' 

(2) Optional Features on Special Order 
A. Preformed 0.25" leads, model num­

ber codeu 25." Flexible leads, mod~ 
el number code "00." 

B. Capacitance tolerance of ±20 % . 
C. Numerical Stamping. 

(3) Minimum Packaging Quantity - 100 
units. 

Environment & Mechanical Properties 

HUMIDITY-Capacitors are tested after ex­
posure to a maximum humidity of 95 % at 
40·C for 21 days with no voltage applied. 

LEAD STRENGTH-Leads are capable of with­
standing a pull of 1 po.und for 10 seconds and 
can tolerate two 90 degree bends without 
failure. 

MOUNTING & SOLDERING-TAG tapacitors 
can be dip~soldered with a maximum bath 
temperature of 270·C. Acid flux is not suitable 
and can damage the units. Soldering time 
sho.':Ild no~ exceed 3 seconds and the cases 
of tne- -units should not be dipped to closer 
than Va" of the bath surface. 

When bending leads, no stress should be ap­
plied to the case. Avoid mounting adjacent 
to heat radiating components. 
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TYPE TAG 
Plastic Encapsulated Tantalum Capacitors 

Definitions and Ratings 

RATED CAPACITANCE - Value measured at 
60 cycles and +25°C. 

CAPACITANCE TOLERANCE - Variation of 
actual value from nominal rated value in per 
cent (%). 

RATED DC VOLTAGE - Listed rating in volts 
DC at a surface temperature of +40°C. 

CONTINUOUS MAXIMUM VOLTAGE-Highest 
DC voltage which can be applied to capacitor. 
Max voltage equals rated voltage up to +85°C 
ambient temperature. 

SURGE VOLTAGE-Maximum voltage to which 
capaCitor may be subjected 5 times per hour 
for one minute. Maximum value is 1.15 times 
the rated voltage. Capacitors should not be 
used in electrical circuits where the capacitor 
is regularly charged and discharged to the 
peak of the surge voltage. 

REVERSE VOLTAGE-Not to exceed 0.5 Re­
verse voltage higher than this limit can be 
handled by connecting 2 capacitors in anti­
series (bipolar capacitor); Resulting capacitors 
will be of same voltage, but half capacity of 
single unit. 

AC RIPPLE VOLTAGE-Sum of superimposed 
peak AC voltage and DC voltage must not ex­
ceed rated voltage. See figures 3, 6 and 9. 

LEAKAGE CURRENT· - Current measured 
throug h a 1,000n resistor with rated voltage 
applied for 3 minutes at +25°C. This current 
does not exceed 0.05 times capacitance (p.F) 
times rated voltage (volts), or 2 p.A, whichever 
is greater. At +85°C, typical leakage current 
is less than 10 times the value at +25°C. See 
figure 4. 

IMPEDANCE-Measured at 10KHz and 25°C. 
See figure 8. 

DISSIPATION FACTOR-(tangent of loss angle:, 
tanll) defined by tanll =2".fRC, is measured at 
a frequency of 120 Hz, at room temperature; 
25°C. 

Variation of tanll with temperature is shown 
in figure 10. 

Protective Circuit Resistance 

The failure rate of TAG capacitors will be 
A = 4,2 X 16 -u h -1 at 3 Ohm/voltage circuit 
resistance 85°C and rated voltage 

Any lower resistance will increase the failure 
rate. 

This can be compensated by voltage derating. 
See figures 12, 13, and 14. 

Operational Reliability 

The reliability is measured by the reject rate, 

FR = m 
nXh 

where m = number of rejects. n X h = com­
ponents X hours. 

The reject rate increases with applied voltage 
VB and ambient temperature and falls with 
increased circuit resistance R •. As a result of 
comprehensive life-tests the reject rate has 
been determined as a function of VB, and Rs. 
The reject rate for catastrophic failures for 
the particular case can be determined from 
Fig. 12 to 14 as follows: 

1. Determine the reject rate of FR" as a func­
tion of the applied voltage from Fig. 12 with 

= +85°C and Rs = 3nN. 

2. Multiply FR" with the corresponding factor 
from Fig. 13 for the actual ambient tempera­
ture to obtain the reject rate FR'. 

3. Determine the final reject rate FR as a 
function of the circuit resistance by multiplying 
FR' with the corresponding correction factor 
obtained from Fig. 13 (ambient temperature as 
parameter). 

EXAMPLE: Determination of F for 

VB = SOOA, FR" = 2.8 • 10-7 • h- I (from Fig. 12) 

llU = 125'C FA = 2.8· 10-7 .9. h- I (from Fig. 13) 

RS = InN Fe" = 2.8.10-7 .9.2.8. h- ' (from Fig. 14) 

FR .= 7.06 x 10-6h- 1 
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Plastic Encapsulated Tantalum Capacitors 
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TYPE TAP 
PLASTIC ENCAPSULATED 

TANTALUM CAPACITORS MINIATURE ITT TYPE SOLID-ELECTROLYTE 
- -----

SEMICONDUCTORS 

TAP PLASTIC ENCAPSULATED 
TANTALUM CAPACITORS 
• Extremely low leakage current 

• Small size - high component density 

• Reliability - long term stability 

• Outstanding performance over wide 
frequency range 

• Wide temperature range 

The extremely stable oxide layer of TAP capa­
citors allows only a very small leakage current 
even after long storage. The solid electrolyte 
guarantees very stable electrical performance 
over wide temperature ranges and long time 
periods. 

TAP capacitors are finished in red epoxy and 
can be mounted in any position. Rugged con­
struction allows installation in moderate en­
vironments experiencing moderate shock and 
vibration. 

CATALOG ORDERING INFORMATION 

(1) ~~f:~~;';~~} J rT~~ 
Capacitance 4.7 MF 

35 Volts ---------' 

Tolerance ±20"!o -------' 

(2) Optional Features on Special Order 

A. Preformed 0.25" leads, model 
number code "25." 

B. Capacitance tolerance of ±10"!o 
or ±5"!o. 

(3) Minimum Packaging Quantity - 100 
units. 

~L ~I· qCASESIZE 
1-3; 0.72 ±0,20 

~ 4-6; 0,8 ±0,20 

'~==:-.1]R 

''''',,] 1-4 0.D16 DIA 
5-60,020 DIA 

UPPER EDGE OF 
PRINTED CIRCUIT 
BOARD 

TABLE - OUTLINE DIMENSIONS 
(maximum in inches) 

Case Size Diameter D Length L Lead Space R* 

1 0.18 0.28' 0.10 

2 0.20 0.30 0.10 

3 0.26 0.36 0.10 

4 0.34 0.40 0.10 

5 0.40 0.56 0.20 

6 0.44 0.68 0.20 

* Applies to capacitors w/straight leads only. 
For, TAG/S see drawing. 

Information furnished by ITT is believed to be 
accu rate and reliable. However, no responsi­
bility is assumed by ITT 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 other­
wise under any patent or patent rights of ITT_ 
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TYPE TAP 
PLASTIC ENCAPSULATED 
TANTALUM CAPACITORS MINIATURE 
TYPE SOLID-ELECTROLYTE 

TABLE - STANDARD RATINGS 

3 Volts 6.3 Volts 10 Volts 16 Volts 25 Volts 35 Volts 50 Volts .. 
u 
c .. Ii Ii .. Ii Ii .. Ii Ii .. 
ell .!::! N N N 
.~ U- rn ..§ ..§ iii ..§ ..§ iii ..§ ..§ iii u ~ 
ell "C- Ol E " 

.. E " .. E " .. 
C- UI UI UI UI 
ell ell 0 ell ell 0 ell ell 0 III ell 

U U z ::E u z ::E u z ::E u 
0.1 
0.15 
0.22 
0.33 
0.47 
0.68 
1.0 
1.5 1 
2.2 1 10 22 
3.3 1 8 20 2 
4.7 1 6 18 2 5 12 
6.8 1 5.5 16 2 4 10 

10.0 2 4.5 12.5 3 
15.0 2 2 8.5 3 1.8 4.5 
22.0 3 1.5 4.0 4 
33.0 3 1.2 5.5 4 0.8 2.2 
47.0 3 0.9 3.6 4 0.6 2.0 5 
68.0 4 0.7 2.5 5 

100.0 4 0.5 2.0 5 0.4 1.0 6 
150.0 5 0.4 0.9 6 
220.0 5 0.4 0.9 6 0.3 0.8 
330.0 5 0.4 0.8 6 0.3 0.7 
470.0 6 0.3 0.7 
680.0 6 0.3 0.6 

NOTE: Sample quantities are available in most case sizes. 

RATINGS 

Capacitance ................. 0.1 to 680 p.F 
Tolerance Range .... +20% (±10%, ±5%) 
Voltage ...................... 3 to 50 volts 
Temperature Range .... Continuous operation 

between ~55°C to +85°C 
Leakage Current .......... CXVXO.02 (p.A) 

or 1 p.A, whichever is greater 
Dissipation Factor ...... at 120 Hz and 25°C 

up to 100p.F less than 6 % 
over 100 p.F less than 8 % 

Impedance ...... Nominally less than other 
electrolytic types, see table 

For standard requirements see ITT data sheet 
on TAG CAPACITORS featuring the following 
ratings: 
Tolerance Range ...... +50 -20% (±20%) 
Leakage Current .......... C X V X 0.05 (p.A) 

or 2 p.A, whichever is greater 
Dissipation Factor ...... at 120 Hz and 25°C 

up to 150 p.F less than 10% 
over 150 p.F less than 12 % 

Ii Ii .. Ii Ii .. Ii Ii .. Ii Ii N N N 
..§ ..§ iii ..§ ..§ iii ..§ ..§ iii ..§ ..§ 
E " 

.. E " 
.. E " 

.. E " UI UI UI 
0 ell ell 0 ell to 0 to ell 0 to 
z ::E u z ::E u z ::E u z ::E 

1 165 170 1 170 270 
1 110 180 1 105 280 
1 75 130 1 80 130 
1 51 85 1 50 85 
1 37 58 2 32 55, 
1 27 40 2 25 38 

1 19 30 2 18 28 3 16 26 
12 25 2 13 20 3 13 18 

2 9 15 3 90 13 4 8 12 
6.5 13.5 3 6 10 4 6.2 9 

3 4.5 7.5 4 4 7 5 3.5 6.5 
3 3 5.5 4 3 4.5 6 2.2 4.2 

2.5 5.0 4 2.5 3.2 6 1.8 3.0 
4 1.7 2.8 5 1.2 2.5 

1 2.5 5 1 2.0 
5 0.8 1.8 6 0.8 1.6 

0.6 1.5 6 0.6 1.2 
0.5 1.1 6 0.6 1.0 
0.4 0.9 
0.3 0.8 

Environment & Mechanical Properties 

HUMIDITY-Capacitors are tested after ex­
posure to a maximum humidity of 95 % at 
40°C for 21 days with no voltage applied. 

LEAD STRENGTH-Leads. are capable of with­
standing a pull of 1 pound for 10 seconds and 
can tolerate two 90 degree bends without 
failure. 

MOUNTING & SOLDERING-TAG capacitors 
can be dip-soldered with a maximum bath 
temperature of 270°C. Acid flux is not suitable 
and can damage the units. Soldering time 
should not exceed 3 seconds and the cases 
of the units should not be dipped to closer 
than ,/," of the bath surface. 

When bending leads, no stress should be ap­
plied to the case. Avoid mounting adjacent 
to heat radiating components. 
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TYPE TAP 
PLASTIC ENCAPSULATED 

TANTALUM CAPACITORS MINIATURE 
TYPE SOLID-ELECTROLYTE 

Definitions and Ratings 

RATED CAPACITANCE - Value measured at 
60 cycles and +25°C. 

CAPACITANCE TOLERANCE - Variation of 
actual value from nominal rated value in per 
cent (%). 

RATED DC VOLTAGE - Listed rating in volts 
DC at a surface temperature of +40°C. 

CONTINUOUS MAXIMUM VOLTAGE-Highest 
DC voltage which can be applied to capacitor. 
Max voltage equals rated voltage up to +85°C 
ambient temperature. 

SURGE VOLTAGE-Maximum voltage to which 
capacitor may be subjected 5 times per hour 
for one minute. Maximum value is 1.15 times 
the rated voltage. Capacitors should not be 
used in electrical circuits where the capacitor 
is regularly charged and discharged to the 
peak of the surge voltage. 

REVERSE VOLTAGE-Not to exceed 0.5 Re­
verse voltage higher than this limit can be 
handled by connecting 2 capacitors in anti­
series (bipolar capacitor). Resulting capacitors 
will be of same voltage, but half capacity of 
single unit. 

AC RIPPLE VOLTAGE-Sum of superimposed 
peak AC voltage and DC voltage must not ex­
ceed rated voltage. See figures 3, 6 and 9. 

CHARACTERISTIC CURVES 

"0 CASE iT SIZE 
100 

• 

r' + 
CASE 
SIZE I •• 

I ~ 
m z 

0 ~ 5 90 

! 
:i -. 

•• -SIS -40 -20 0 +20 +40 +60 +BOtIOO 10"' , , , 

LEAKAGE CURRENT --'- Current measured 
through a 1,000n resistor with rated voltage 
applied for 3 minutes at +25°C. This current 
does not exceed 0.02 times capacitance (,u.F) 
times rated voltage (volts), or 1 JJ.A, whichever 
is greater. At +85°C, typical leakage current 
is less than 10 times the value at +25°C. See 
figure 4. 

IMPEDANCE-Measured at 10KHz and 25°C. 
See figure 8. 

DISSIPATION FACTOR-(tangent of loss angle:, 
tant~) defined by tan {l =2'lTfRC, is measured at 
a frequency of 120 Hz, at room temperature, 
25°C. 

Variation of tan,'j with temperature is shown 
in figure 10. 

Protective Circuit Resistance 

The failure rate of TAP capacitors will be 

70.=1 x 10-0 h-l 

at 3 Ohm/voltage circuit resistance 
65°C arid rated voltage 

Any lower resistance will increase the failure 
rate. 

This can be compensated by voltage derating. 
See figures 12, 13, and 14. 

~ 
SIZE 

I 

"-

CASE 
SIZE • 

, 10' , , . '10 
TEMPERATURE--C - FREQUENCY - KHz --

Figure 1 Figure 2 Figure 3 
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TYPE TAP 
PLASTIC ENCAPSULATED 
TANTALUM CAPACITORS MINIATURE 
TYPE SOLID-ELECTROLYTE 

CHARACTERISTIC CURVES (continued) 
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TYPE TAP 
PLASTIC ENCAPSULATED 

TANTALUM CAPACITORS MINIATURE 
TYPE SOLID-ELECTROLYTE 

CHARACTERISTIC CURVES (continued) 

1 
e 
~ 

, 

'0' / . . 

IOl2Sb-l----.J" •• ......L-,J •• =-"--.. ,l,-J-l.,o • ......L.,d •• 

TEMPERATURE -C -

Fig. 13 vs Ambient Temperature 

Operational Reliability 

The reliability is measured by the reject rate. 

FR = m 
nXh 

where m =:; number of rejects. n X h = com­
ponents X hours. 

The reject rate increases with applied voltage 
Vn and ambient temperature ilu ' and falls with 
increased circuit resistance R,. As a result of 
comprehensive life-tests the reject rate has 
been determined as a function of Vn. il u and Rs. 
The reject rate for catastrophic failures for 
the particular case can be determined from 
Fig. 12 to 14 as follows: 

.0 

1 ," • g 
• ~ • z 

0 • ~ 

~ • § 
• \ 
, 

0.1 0.' 0.:5 0.4 0.80.8 I • 
CIRCUIT RESISTANCE £l/V -

Fig. 14 vs Circuit Resistance 

1. Determine the reject rate of FR" as a func­
tion of the applied voltage from Fig. 12 with 
ilu = +85°C and Rs = 3nN. 

2. Multiply FR" with the corresponding factor 
from Fig. 13 for the actual ambient tempera­
ture to obtain the reject rate FR'. 

3. Determine the final reject rate FR as a 
function of the circuit resistance by multiplying 
FR' with the corresponding correction factor 
obtained from Fig. 13 (ambient temperature as 
parameter). 

EXAMPLE: Determination of F for 

VB = 50% F " R = 6.2.10- 8 • h-' (from Fig. 12) 

3 U = 125°C F' R 
= 6.2.10- 8 .9. h- 1- (from Fig. 13) 

RS = 1nIV F' R 
= 6.2.10- 8 .9.2.8. h-' (from Fig. 14) 

FR = 7.56 x 70- 6 • h- 1 
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ITT TYPE TAM 
Plastic Encapsulated Tantalum Capacitors - -----

SEMICONDUCTORS 

TAM PLASTIC ENCAPSULATED TANTALUM 
CAPACITORS 
• Sub-Miniature size-high component density 

RATINGS 

Capacitance .............. 0.015p,F to 6.8~F 
Tolerance Range .................. ±20 % 
Voltage ..................... 3 to 35 volts 
Temperature Range ... Continuous operation 

between -55°C to +85°C 
Leakage Current ................ 1p,A, Max. 
Dissipation Factor ...... at 120 Hz and 25 ° C 

10% Max. 
Impedance ........ Nominally less than other 

electrolytic types 

The extremely stable oxide layer of TAM ca­
pacitors allows only a very small leakage cur­
rent even after long storage. The solid elec­
trolyte guarantees very stable electrical per­
formance over wide temperature ranges and 
long time periods. 

TAM capacitors are finished in epoxy and can 
be mounted in any position. Rugged construc­
tion allows installation in moderate environ­
ments experiencing moderate. shock and vi­
bration. 

TYPE TAM 

CATALOG ORDERING INFORMATION 

(1) Model No. TAM - - - 4.7/35 - ~~ 

TantalumT 31 
Capacitance 4.7 p,F 

35 Volts ----------'-

Tolerance ±20 % ---------' 

Table - Outline Dimensions 

Fixed Capacitor. 

Tantalum Electrolytic. 

Solid Electrolyte: 
Porous Anode: 
Polar: 
Resin Dipped: 

Radial Terminations. 

General Application. 

1. Manufacturing dimensions are in millimetres. 

2. Length of terminations (L,) 15mm (0.6in.) 
minimum. 

3. Marking for polarity shall be indicated, as 
shown, by the position of the coloured spot 
relative to the positive terminal. 

4. The complete capacitance/rated voltage 
range is given in Table 1. 

5. The t61erance on the wire diameter is 
+ 10 % -0.05mm (0.002in.). 

6. The maximum length of resin along the ter­
minal wires is 1.5mm (0.055in.) and is con­
tained within the maximum body length L,. 

Case L, Max. D, Max. D' Nom. Capacitance Range and 
Typical 
Weight 

Size mm in. mm in. mm in. Rated Voltage Range (g) 

X 4.5 0.18 2.5 0.10 0.35 0.014 3.3p,F 3V to 0.Q15~F 35V 0.064 
Y 5.0 0.20 2.5 0.10 0.35 0.014 6.8~F 3V to 0.68p,F 35V 0.073 
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TYPE TAM 
Plastic Encapsulated Tantalum Capacitors 

These conditions apply at all temperatures up 
to 85°C. Ripple voltage ratings at higher fre­
quencies are obtained by multiplying the above 
100 Hz values by the following factors:-

TYPICAL PERFORMANCE 

Fig. 1-Variation of Capacitance with tempera­
ture (referred to 20°C) 
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Fig; 3-Variation of leakage current with tem­
perature (measured at maximum working volt­
age after 3 minutes). 
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Fig. 2-Variation of Power Factor with tem­
perature (measured at 120Hz with maximum 
working voltage applied). 
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APPLICATION NOTES 

1M 10M 

These capacitors are suitable for coupling and 
decoupling and general applications in elec­
tronic circuits. The reliability of these capaci­
tors depends on circuit impedance. In very 
low impedance (a.g. less than 3nJV) circuits, 
such as power supplies, particular care is 
necessary to ensure that the surge voltage 
rating is not exceeded. The main mode of 
failure is high leakage current or short circuit. 
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TYPE TAM 
Plastic Encapsulated Tantalum Capacitors 

TABLE STANDARD RATINGS 
(letter denotes Case Size Code) 

Capaci- Case Size 
lance 3V 6.3V 10V 16V 

}.LF 
0.015 
0.022 
0.033 
0.047 
0.068 
0.10 
0.15 
0.22 
0.33 
0.47 
0.68 X 
1.0 X 
1.5 X Y 
2.2 X Y 
3.3 X Y 
4.7 Y 
6.8 Y 

Definitions and Ratings 

25V 35V 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
Y 

Y 

Working Voltage 3 6.3 10 16 25 35V d.c. 
Surge Voltage 3.5 7 12 13 30 40V d.c. 
Maximum Reverse 

Voltage 0.3 0.5 0.5 0.5 0.5 0.5V d.c. 

AC RIPPLE VOLTAGE-Table 2 gives the maxi­
mum r.m.s. ripple voltage which may be ap­
plied at 100 Hz. The sum of the D.C. voltage 
and the peak value of the superimposed alter­
nating voltage must not exceed the normal 
rated voltage and no inadmissible reverse po­
larity must occur. 

LEAKAGE CURRENT-Maximum Leakage Cur­
rent I}.LF (after 3 minutes at rated voltage with 
1,000 n series resistance). . 

IMPEDANCE-Measured at 10 KHz and 25°C. 

DISSIPATION FACTOR-(tangent of loss angle:, 
tan defined by tan = 2-fRC, is measured 
at a frequency of 120 Hz at room temperature, 
25°C. Dissipation Factor is 10% Max. 

Variation of tan with temperature is shown in 
Figure 2. 

Environment & Mechanical Properties 
HUMIDITY - Capacitors are tested after ex­
posure to a maximum humidity of 95 % at 40°C 
for 21 days with no voltage applied. 

LEAD STRENGTH-Leads are capable of with­
standing a pull of .12 oz for 10 seconds and 
can tolerate three 90 degree bends without 
failure. 

MOUNTING & SOLDERING-TAM capacitors 
can be dip-soldered with a maximum bath 
temperature of 270°C. Acid flux is not suitable 
and can damage the units. Soldering time 
should not exceed 3 seconds and the cases 
of the units should not be dipped to closer 
than '/." of the bath su rface·. 

When bending leads, no stress should be ap­
plied to the case. Avoid mounting adjacent to 
heat radiating components. 

Protective Circuit Resistance 

The failure rate of TAM capacitors will be 
A = 4.2 X 16-" h-, at 3 Ohm/voltage circuit 

resistance 85°C and rated voltage 

Any lower resistance will increase the failure 
rate. This can be compensated by voltage 
derating. 

Table 2-Ripple Voltage Ratings (r.m.s.) 

Capaci-
tance Rated Voltage D.G. 

}.LF 3 6.3 10 16 25 35 
0.015 10 
0.022 10 
0.033 10 
0.047 10 
0.068 10 
0.10 10 
0.15 10 
0.22 10 
0.33 10 
0.47 7.1 
0.68 4.3 10 
1.0 2.8 5.7 
1.5 1.7 4.3 
2.2 0.9 2.8 
3.3 0.9 1.7 
4.7 0.9 
6.8 0.9 
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TYPE TAM 
Plastic Encapsulated Tantalum Capacitors 

Capacitance in p.F D.C. Working 

1st 2nd Polarity & Voltage 
Colour Ring Ring Multiplier Colour Volts 

Black - 0 White 3 
Brown 1 1 Yellow 6.3 

Red 2 2 Black 10 

Orange 3 3 Green 16 

Yellow 4 4 Grey 25 

Green 5 5 Pink 35 
Blue 6 6 
Violet 7 7 XO.001 
Grey 8 8 XO.01 
White 9 9 XO.1 

N.B.-The above sketch shows the position of 
the coloured spot which serves both as mul­
tiplier and anode indicator. 

1st 2nd POLARITY VOLTAGE 
RING RING a MULTIPLIER 

Example 

·6.8,uF/3 volts _BLUE 6} 
_GREY 8 6.8JJF 

\----~ WHITE 0.1 
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I mm PACKAGE DIMENSIONS - ~~---------SEMICONDUCTORS 

ORDERING CODE FOR 930 DTL, 9000 TTL, 
9300 TTL, 950 CTL AND LINEAR CIRCUITS 

Operating Temperature Range (add) 
-1 for -55 to + 125°C 
-5 for 0 to + 70° C 
+ 75°C for digital 

Package (add) 
B for Flat Pack 
C for TO-5 Style 
D for Ceramic Dual In-Line 
P for Plastic Dual In-Line 

Example: 
ITT709A-1 D 
is -55 to -f125°C 
Range in Dual In-Line Package 

14-Lead Ceramic Dual-In-Line 

~
200 

MAX . 

. 020 i-
MIN. I I E .375 NOM. ~ I 

Jl' 
.760 

U' !------! I ... 280 ~I 
.250 

17-1 

Dual In-Line Plastic Package TO-116 

~ 
'"n ,nmm J:--~:o\ 

\'--15°TYP. 

~200 020 MIN. I MAX. I " .375 , I . ,..:, r-- NOM. 

~::r- m 
T .745 

.760 

~lli~ 
f...- .245_..J 

.2601 

14-Lead Plastic Power Dual-In-Line 

14 

8 

~ 
I~I 

""';0 n "-'''" J~---: =:0 \ 
\'--15°TYP. 

I" .375 , I 
NOM. 

.020±.002 

~.--r'---1 
T--r'---1 

r-r~ 
.745 
.760 

~lli~ 
f...- .245 ---.J 

.2601 

14 

8 



PACKAGE DIMENSIONS 

16-Lead Ceramic Dual-In-Line 

I; .~~~ ~ 
o,,_~ .009+-:-~ 

I .375 I 
~ .< NOM .' 

I .125 i MAX I 
'c ---- --- I ~TI ~-- -------

.110 .090 __ .r--, 

.785 

L .... .-.--" n, t .. ___ --0, .023-__ -', 
MAX. 

=::::::::;::::;JI 

-;.1 f-.020MIN. !-I< -:orn:~>1 
.250 

NOTES: All dimensions in inches. 
Leads are intended for insertion in hole rows on 
.300' centers. They' are purposely shipped with 
"positive" misalignment to facilitate insertion. 

16-Lead Plastic Dual-In-Line 

I; .ii~ 'I '''''' ~t_cccc, 
.011 .009. 

/• .375 .1 
.. NOM 

'17~ 

18-Lead Ceramic Dual-In-Line 

18-Lead Plastic Dual-In-Line 

.050., .. ~ __ TYP .• ___ --' 

.·~~~l ~~---, 
L __ .---, 
,------' 

.020 __ ~ , 
TVP--_-' 



24 -Lead Ceramic Dual-In-Line 

Mini DIP a-Lead Plastic Package 

IMIN' I 
-1 0.021--

I MAX. L 0.067 
-j 0.20 I [MAX. 

T~'I 
MAX 
.433 

1 

17-3 

PACKAGE DIMENSIONS 

24 -Lead Plastic Dual-In-Line 

.560 I" .550 ·1 

~JX~1 8 
.020 L 1----.600-----1 

MIN. I 

Ii' .020L 
TYP.T 

1.250 
TYP. 

~'2 

~'~~~~.J "------.J.J 

150 
TYR 



PACKAGE DIMENSIONS 

T 

t 

DIMENSIONS - FLAT PACK 

1/4 X 3/16" 14 LEAD 

---: ;---.0101.016 

IruIUull.t.~t~ 
i_ : .: ~ TOl6/020 

: I : 

- - ..... I ... '_ .045/,055 

-----i ~.Q20/.Q30 

1,0035/.0060 

NOTES: 
I. PACKAGE WEIGHT: 26GRAMS 

1/4 X 1/4" 14 LEAD 

f= 300 

I 1!4 
I 

I 11 !I 718 

.L..-~==..= 
L: 050TYP 

I' 250 'I MIN. 

L004~C==:JI..£*·06=5=MA=X. 
T I~ 240 MIN IT 

260MAX 

f 
.240 

.260 

k 

17-4 

.0050 
.0035 

1/4 X 1/4" 10 LEAD 

1/4 X 3/8" 16 LEAD 

1. 



PACKAGE DIMENSIONS 

DIMENSIONS - DIODES 

MECHANICAL DATA 

Case: Hermetically sealed glass 
Finish: All external surfaces corrosion 
resistant and leads readily solderable 
Leads: Dumet, tin plated 
Weight: 0.135 grams (approx.) 
Mounting Position: Any 
Marking: Diodes carry ITT identification, 
and are EIA Color Coded. Bands 1, 2, 3 
and 4 on the illustration above indicate 
the first, second, third and fourth digit 
respectively of the type designation 
starting from the cathode, end of the 
diode. 
Black 
Brown 
Red 
Orange 
Yellow 

o 
... 1 

2 
3 

.4 

Green 
Blue 
Violet 
Gray 
White 

EPOXY PACKAGE 

Lead-Material Silver Plated Copper 

.5 
... 6 
... 7 
... 8 

.9 

17-5 

. DOUBLE PLUG DIODE 

STANDARD 

020 --.L.062 

.rl-= r===('-_---"i)---d~ 
l..!-1.00 ~I ... 160 :I~ ~I 

MIN. MAX. 

00-35 

.022 .110 
018 ,..--___ ---., --.L MAX. 

", - [i'--~ .. )I---r. 1.00 i 
L.!-1.00 ~I.. .290 _.". ~ 

MIN. .250 MIN. 

00-7 

00·29. 



PACKAGE DIMENSIONS 

PHYSICAL DIMENSIONS 

TO-5 

1.195 -0.-< 
.180 I 

I 

.200 LEAD 
CIRCLE 

020 ~-------+---MAX ~ 4.150 
~ ,115 

r -1~00 
11 11 IT 'LMIN 

019 
.016 

3 LEADS 

/ ..... 6 

.209 
.230 

.195 

900 

/ 

T 
.030 .170 0175 

-+- .210 

8 LE!:! ~ ~ ~ ~ ~~l~ 

TO-71 

SEATING 
PLANE 

TO-52 

C .225 
·210 

.100 LEAD 
CIRCLE 

TO-77 

NOTE: DIMENSIONS AS PER LATEST 
JS-IO COMMITTEE. 

17-6 

1-,.195 --.J 

.020 .gl::180-1~05 
MAXL =fi190 

.- .500 
,/ (f (f (f MIN 

.019/ U Us U __ 

3 LE~gS 900 
-

033 

TO-18 

.230 

.335 

.370 

t~:J, .040 .165 * .m5 

8 LEAg~, a ~ ~ ~ ~ '~J~ 

TO-78 R-131c 

ALL DIMENSIONS IN INCHES. 
LEADS ARE GOLD-PLATED KOVAR. 



DIMENSIONS 

.335 ' . R
TO.100~;~ 

. 305 I Ii .-r 

~~In'~f 
-r- 5m .500 

~9L~~~S Imnn nnnn MIN. 
.016 . IWUU UUlllL t_ 

NOTES: LEADS ARE GOLD-PLATED KOVAR 
PACKAGE WEIGHT IS 1.32 GRAMS 

TO·99 

.370 ~ .335- SEATING 
1-.335 -----..1 PLANE 
I .305 I 

'~1~~r"85 -.L .165 

T .040 M:.:.:,;Ac..:.:X-,,-. -+---l~ 
t .500 

8 LEADS-oO 0 on MIN . 
. 019 U * .016 

NOTE: DIMENSIONS AS PER LATEST 
J'S-IO COMMITTEE. 
ALL DIMENSIONS IN INCHES. 
LEADS ARE GOLD-PLATED 
KOVAR. 
PACKAGE WEIGHT IS 1.12 
GRAMS. 

17-7 

PACKAGE DIMENSIONS 

TO-92 PACKAGE 

f-'~~;--j I DIA. I 
T"t --

.210 

'~~ SEATING 

PLANE 

.500 0 0 ~~3 LEADS MIN. .019 
~ .016 

DIA . 

• 055 
.045 
TP. 

NOTE-ON SPECIAL ORDER 

ITT Semiconductors will provide 
TO-18, TO-46 and TO-52 units 
with formed leads to the require­
ments of the TO-S package. In 
addition' disc insulators on the 
above devices are also available 
by special order. 





For Price and Delivery Information 
Call ' Your Local ITT Office 

ARIZONA 

ITT Semiconductors 
Suite 209B 
201 East Southern 
Tempe , Arizona 85282 
Telephone: 602-277-8166 

CALIFORNIA 

ITT Semiconductors 
1121 San Antonio Road 
Palo Alto , California 94303 
Telephone: 415-961-5265 
Telex: 0348-450 

ITT Semiconductors 
Suite 540 
11222 La Cienega Boulevard 
I ng lewood, Cal iforn ia 90304 
Telephone: 213-649-4644 
Telex : 653-552 

ILLINOIS 

ITT Semiconductors 
Suite 709 
8550 West Bryn Mawr 

• Chicago , Illinois 60631 
Telephone: 312-693-7070 
Telex: 025-4409 
TWX : 910-253-4905 

MASSACHUSETTS 

ITT Semiconductors 
Suite 19 
594 Marrett Road 
Lexington , Mass. 02173 
Telephone: 617-861-0880 
Telex : 092-3470 

MICHIGAN 

ITT Semiconductors 
23629 Liberty Street 
Suite 104 
Farmington , Michigan 48024 
Telephone: 313-477-6060 
Telex: 023-5353 

MINNESOTA 

ITT Semiconductors 
Office 140 
4510 West 77th Street 
Minneapolis , Minnesota 55435 
Telephone: 612-920-2943 
Telex : 029-0105 

NEW YORK 

ITT Semiconductors 
Suite 3003 
333 North Broadway 
Jericho , Long Island , New York 11753 
Telephone: 516-938-1191/2 

Telex : 0961-416 

ITT Semiconductors 
7000 East Genesse Street 
Fayetteville , New York 13066 
Telephone: 315-445-0560 
Telex: 093-7357 

PENNSYLVANIA 

ITT Semiconductors 
676 East Swedesford Road 
Wayne , Pennsylvania 19087 
Telephone : 215-688-6990/1/2/3 

Telex: 084-6351 

TEXAS 

ITT Semiconductors 

2995 LBJ Freeway 
Suite 204 
Dallas ,Texas 75234 
Telephone: 214-243-6631 

CANADA 

ITT Semiconductors 
Unit 2 
1855 Dundas Street 
Mississauga , Ontario , Canada 
Telephone: 416-625-9022 
Telex : 0696-1313 

semiconductors TT 
ITT SEM ICONDUCTORS IS A DIVISION OF INTERN ATIONAL TELEPHONE AND TELEGRAPH C O RPORAT ION. 3301 ELECTRON ICS WAY, WEST PALM BEACH . FLORIDA 33407, (305) 842·2411 
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