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Wima Tropyfol M CAPACITORS

Metallsed Polyester WAYCOM LIMITED
[J Values 0.01uF to 10uF —
[ Tolerances down to £5% -
] Voltages 63V d.c. to 400V d.c. —
Tropyfpi M metallized polyester Qie|ectric capagitorjs Capacitance t Dimensions in mm.*
are designed for professional and industrial applications
where high volumetric efficiency and long term 63V d.c. D L d PCM
reliability are required, 1.0 pF 75 21 0.7 25
TECHNICAL DATA 1.5 8.5 21 0.8 25
. . 2.2 10.5 21 0.8 25
Dielectric 3.3 10.5 26.5 08 | 30
Polyethylene terephthalate 47 12 26.5 0.8 30
Electrodes 6.8 12 31.5 0.8 35
Vacuum deposited aluminium, on dielectric, 10.0 14 31.5 1.0 35
Encapsulation 100V d D L d PCM
Epoxy resin encapsulation or polycarbonate sleeve and o
epoxy resin end seals.
Tp v R 0.47 8 21 0.8 25
emperature Range 0.68 8 21 0.8 25
—559C to +100°C. From +85°C the rated voltage must be 1.0 95 21 08 5
derated by 1.25% per degree. 15 9.5 26,5 0.8 30
Capacitance Tolerance 2.2 11 26.5 0.8 30
Standard +20%, +10% and +5%. 3.3 13 26.5 0.8 30
Capacitance Temperature Coefficient Non linear curve. 4-; :;‘-5 g:g 1.0 35
+330ppm. per degree C within +20°C to +70°C 6. ' 10} %
+770ppm. per degree C within +20°C to —40°C 10.0 17 41.5 10 | 45
Power Factor = 0.01 at 1000Hz and 20°C. 0V @ o L P e
Insulation Resistance At 20°C. ! -
CI>0.1 mfd: < 5 x 104 Megohms 0015 5.5 14 07 | 175
C =>0.1 mfd: << 10,000 seconds (Megohms x mfd) 0.022 5.5 14 0.7 17.5
Temperature Cycling Test 0.033 6 14 0.7 17.5
—559C to +100°C, 1 cycle every 12 hours: electrical data 0.047 6 :4 8-; ;(7)-5
unchanged after 10 days. 0.068 6 6 )
D.C. Test Voltage 2 x rated Voltage 0.1 7 16 0.7 20
derabilit 0.15 8 18 0.8 225
Solderability . 0.22 9 18 0.8 225
Meets the requirement of DEF 5011 and BS 201 0.33 9 . 08 %5
Method 3—Solder Globule. 0.47 1 21 0.8 25
Marking 0.68 12 26.5 0.8 30
Trade Mark, capacitance, rated d.c. voltage, earth 1.0 13 26.5 0.8 30
marking by outer foil band.
Other Features 400V d.c. D L d PCM
Robust construction: tin coated copper wires: reliable 0.01 5.5 14 0.7 17.5
end connections: self-heating properties and low inductance. 0.015 6 14 0.7 17.5
0.022 7 14 0.7 17.5
Endurance
When stressed at rated d.c. voltage and 85°C for 2,000 8823 g }g 0.8 38
. : . - 0.8
hours the mfaan capatfltanoe change is 2%. 0.068 10 19 0.8 2.5
For further information ask for Waycom Ltd. Data 0.1 10 19 0.8 225
Sheet. 0.15 10 19 0.8 22,5
OUTLINE DRAWING 0.22 9 26.5 0.8 30
_ N
ﬁp_{ : 0.33 11 26.5 0.8 30
) : 0.47 12 31.5 0.8 35
::F : J 0.68 145 315 10 | 35
— L 40
L—-»Pcm-* 1.0 17 315 1.0 35
Tolerance +0.5mm
Manufactured in W. Germany by W. Westermann

*  CALL COMWAY... (0344) 24765 orTELEX 847201



WAYCOM LIMITED

Wima MKS CAPACITORS

Radial leads

Values 0.01uF to 10uF
Voltages 63V d.c. to 400V d.c.
Tolerances down to +£5%

J000

TECHNICAL DATA

Dielectric  Polyethylene terephthalate.
Electrodes Vacuum deposited aluminium, on
dielectric.

Encapsulation Epoxy resin moulding.
Temperature Range —55°C to +100°C. A
voltage derating factor of 1.25% per degree C must be
applied from 85°C for d.c. voltages and from 750C
for a.c. voltages.

Capacitance Tolerance
+20%, £10% and +£5% available
Capacitance Temperature Coefficient

linear curve.

+330ppm per degree C within +20°C to +70°C
+770ppm per degree C within +20°C to —40°C
Capacitance Long Term Stability  When
stressed at rated voltage and at temperature below

85©C, the capacitance drift during life should not
exceed £3%.

A.C. Voltage Rating  Refer to data sheet.
Power Factor= 0.008 at 1000Hz and 20°C.
Insulation Resistance At 20°C.

< 3 x 104 Megohms when C1>0.33 mfd.

<=3110,000 Seconds (Megohms x mfd) when
C}=0.33mfd.

Maximum Pulse Rise Time

Non-

For 250V d.c.. 1> 10V/Microsecond
100V dc.: I> 2V/Microsecond
63V d.c.. > 1V/Microsecond

Marking Trade Mark, capacitance, rated d.c.
voltage, earth marking by outer foil band.
For further information see Waycom Ltd Data Sheet

OUTLINE DRAWING

iy p——
|
H
I

ol

4

B

hen B3>4 mm,
hen B=>4 mm,

mm, PCM i02

m, w
mm, w

Manufactured in W. Germany by W, Westermann

-
Metallised Polyester
Cap. Dimensions in mm.
63V dc B H L L PCM
0.22 uF 4 9 13 10
0.33 4 9 13 10
0.47 5 10.5 13 10
0.68 6 11 13 10
1.0 6 11 18 15
1.5 7 12 18 15
2.2 9 15 18 15
3.3 9.5 17 27 225
4.7 11 19 27 22.5
6.8 13 22 27 22.5
10.0 14 25 32 275
100V d.c. B H L PCM
0.01 uF 4 9 10.5 7.5
0.015 4 9 10.5 7.5
0.022 4 9 10.5 75
0.033 4 9 10.5 7.5
0.047 4 9 10.5 7.5
0.068 4 9 10.5 7.5
0.1 4 9 13 10
0.15 4 9 13 | 10
0.22 4 9 13 10
0.33 5 10 18 15
0.47 5 10 18 15
0.68 6 11 18 15
1.0 8 13 18 |15
1. 7 18 27 22.5
2.2 10 18 27 225
3.3 10 18 27 22.5
4.7 11 20 32 27.5
6.8 13 23 32 27.5
250V d.c B H L PCM
0,01 uF | 4 9 13 ' 10
0.015 4 9 13 10
0.022 4 9 13 10
0.033 4 9 13 10
0.047 4 9 13 10
0.068 4 9 13 10
0.1 5 10 18 15
0.15 5 10 18 15
0.22 5 10 18 15
0.33 6 " 18 | 185
0.47 6 14 27 22.5
0.68 6 14 27 22.5
1.0 10 18 27 225
1.5 11 20 32 27.5
2.2 i3 23 32 27.5
400V d.c B H PCM
0.01 uF 4 9 13 10
0.015 4 9 13 10
0.022 4 9 13 10
0.033 4 9 13 10
0.047 5 10 18 15
0.068 5 10 18 15
0.1 5 10 18 | 15
0.15 3 13 18 | 15
0.22 6 14 27 | 225
0.33 7 15 27 22.5
0.47 10 18 27 225
0.68 11 20 32 27.5
1.0 11 23 32 27.5

CALL COMWAY... (0344) 24765 0orTELEX 847201 °



Wima MKS 2min CAPACITORS
Subminiature Metallised Polyester WAYCOM LIMITED

) 0.01 mfd to 0.47 mfd

3 e3vd.c.

) Subminiature

3 55/100/21 Climatic Category

TECHNICAL DATA

Dielectric Polyethylene terephthalate.

Electrodes Aluminium vacuum deposited on dielectric.
Encapsulation Plastic cese with resin end seal.

Leads Tinned radial copper wires,

Temperature Range —55°C to +100°C, A voltage RANGE 63V d.c./40V a.c.
derating factor of 1.25% per degree C must be Capacitance | &y ¢ L PCM
applied from 850C for d.c. voltages and from 750C
0.01 wF 251 65| 72| 5

for a.c.. voltages. ) 0.015 581 g8l 73l 2
Capacitance Tolerance = 10% standard. 0.022 25| 65| 72| 5
Capacitance Temperature Coefficient Non-linear 883:73 %g gg ;% g
curve. +330 ppm per degree C within +20°C to 0.068 25| 65| 72| 5
+709C +770 ppm per degree C with +20°C to 0.1 uF 25| 65| 72| 5
_400C 0.15 35| 8 721 5

. N 0.22 35/ 8 |72(5
Capacitance Long Term Stability When stressed at 83173 2.5 19 ;.2 5
rated voltage and at temperature below 85°C, the ’ 0 215

capacitance drift during lifershould not exceed £3%.
Power Factor 0.01 @ 1KHz and 20°C.
Insulation Resistance C> (0.033uF< 1O4Megohms

JI—

C>» 0.033uF b000 secs (MO x uF). Qutline Drawing for
D.C. Test Voltage 1.5 x rated voltage. MKS2min & MKS3
A.C. Voltage Rating Refer to data sheet, >W< >

Pulse Ratings 5V per usec. for single edged

transients of peak to peak amplitude equal 10 the max

d.c. rated voltage.

Self Inductance Refer to data sheet. 61
The units have a low inductance construction,

the whole winding length being edge contacted, > PCM <
Climatic Category 55/100/21. d = 0.6mm
Vibration BS2011 Part 2Fc¢ 10-2000Hz @ 0,75mm

or 98m/sec?.

Low Air Density BS2011 Part 2M: 2KN/m?2.

Bump BS2011 Part 2Eb 4000 bumps @ 390m/sec?.
Solderability BS2011 Part 2T Method 3.

Solder Globule Method,

2 seconds without ageing.

3 seconds with ageing.

Marking Trade Mark Capacitance, rated d.c.
voltage, earth marking by outer foil band.

FOR FURTHER INFORMATION ASK FOR
WAYCOM LTD DATA SHEET.

Manufactured in W, Germany by W. Westermann

°  CALL COMWAY...(0344) 24765 or TELEX 847201




Wima FKS 2min CAPACITORS
WAYCOM LIMITED Polyester Film & Foil

(T Subminiature

[ Suitable for decoupling I.C."s _

[ 1000pF to 0.047mfd — 100V d.c. o
P

TECHNICAL DATA

Capacitance Dimensions in mm,

Encapsulation
The FKS2 min. incorporates the WIMA encapsulation
process * where the capacitors are encapsulated in epoxy

100vdec.| B H L |{PCM

resin under vacuum. This provides a robust housing with FKS2min | 1000pf | 25) 65 7.2 | 5
greater resistance to moisture than achieved with the FKS 2min | 1500 25|65| 7.2 | 5
conventional moulded or plastic case with resin end seal FKS 2min | 2200 25165 72 ] 5
radial lead capacitors. FKS 2min | 3300 25|65 72 | 5
* )

Patent applied for. FKS 2min | 4700 25|65 |72 | 5
Dielectric FKS2min | 6800 25(65| 72 | 5
Polyethylene terephthalate FKS2min | 0.01 mfd| 2565 | 7.2 | 5
Electrodes FKS 2min 1 0.015 35|80 72| 5

Aluminium foil

Encapsulation
Cast epoxy resin under vacuum.

Capacitance Dimensions in mm,

Temperature Range FKS 3min | 0.022 3 |85[10 |75
—~650C to +100°C. The rated voltage must be derated by FKS 3min | 0.033 3 | 85|10 7.5
1% per degree C from 850 for d.c. and from 759C for a.c. FKS 3min 0.047 4 9.0 | 10 7.5

Capacitance Tolerance
Standard +20%.

Capacitance Temperature Coefficient

+330 to +580 ppm per degree C for the extreme temperature
range.{non-linear curve) OUTLINE DRAWING

Power Factor L B
3> 0.006 at 1 KHz and 20°C. I'_ l 4| [——

Insulation Resistance !

At 20°9C. 1 x 106 Megohms or 20,000 seconds {Megohms x H
mfd) which ever is the lower. _L J_
D.C. Test Voltage 6! g

2 x rated voltage.

Maximum Pulse Rise Time f I

100V per microsecond.
PCM 10.5

d = 0.5mm. dia. for PCM of bmm.
d = 0.6mm. dia. for PCM of 7.5mm.

Solderability
Meets the requirements of BS 2011, Method 3.

Humidity Category

Meets H6 in accordance with DEF 5011 and 55/100/56 For further information see Waycom
category in BS 2011, Technical Data

Marking Note

Trade Mark, capacitance, rated d.c. voltage, earth marking 0.022, 0.033 and 0.047 mfd only

by outer foil band. available in the FKS 3 range.

Manufactured by W. Westermann. W. Germany

CALL COMWAY... (0344) 24765 or TELEX 847201




Wima ' MKG4 CAPACITORS
Metallised Polycarbonate WAYCOM LIMITED

[ 0.047uF to 6.8uF
[J 160V d.c. & 400V d.c.
(] 250V rms mains type

TECHNICAL DATA Dimensions (mm)
—
; P
Dielectric Polycarbonate. w I H L L l cM
160V d.c. 100V rms*
Electrodes Vacuum deposited aluminium on the 0.047uF 4 95 | 13 10
dielectric film., 0.068 5 11 13 10
0.1 uF 5 11 13 10
Encapsulation Plastic case with resin end seal and 0.15 5 11 18 15
stand off feet. 0.22 5 11 18 15
0,33 6 125 18 15
Temperature Range —55°C to +100°C. The rated 0.47 7 165 | 265 | 225
voltage must be derated by 1% per degree C from +85°C 0.68 7 16.5 | 26.5 22,5
for d.c. and from +759C for a.c. 10 oF 85 | 185 | 265 225
15 9 19 31.5 275
Capacitance Tolerance +20% 2.2 1 21 315 27.5
- 3.3 13 24 315 27,5
Capacitance Temperature Coefficient :£40ppm 4.7 17 345 | 315 27.5
per degree C. 6.8 20 39.5 315 27.5
400V d.c. 250V rms™
Capacitance Long Term Stability 1% for the 0.022uF 4 95 | 13 10
temperature range —10°C to +50°C. 0.033 5 11 13 10
0,047 5 11 18 15
Power Factor At 1KHz and 20°C. 0.001 to 0.003. 0.068 5 11 18 15
0.1 wuF 6 12.5 18 15
Insulation Resistance At 20°C and 100V for 1 min. 0.15 7 14 18 15
+ 0.33 mfd > 10,000 mehohms 0.22 7 165 | 26.5 22.5
> 0.33 mfd > 3,000 sec. (MQmfd). 0.33 85 | 185 | 265 225
0.47 10.5 19 26.5 225
D.C. Test Voltage 1.5 x rated voltage (2 seconds). 0.68 1 21 31.5 27.5
1.0 uF 13 24 31.5 275
15 15 26 315 27.5
2.2 17 34.5 3156 27.5
MAXIMUM PULSE RISE TIME
- " *AC voltage 400Hz
D.C. V per u sec, for different pem 1.4 x Vrms + Vd.c. Vd.c. (rated).
Rating | 10 5 | 225 | 275 OUTLINE DRAWING
mm mm mm mm {‘W’ L
160V 10 7 4 3 _
———
}
e
400V 20 10 10 5 L 4] )
*pcm = printed circuit module 5 (-1)

D‘«—d

d=0.70if PCM = 10

d=0.80if PCM=15-275

d=1.0 ifPCM=275
Manufactured in W. Germany by W. Westermann >15 x 26 x 31.5

° CALL COMWAY... (0344) 24765 or TELEX 847201

L PCM 0.3 =




Wima"MKB3 CAPACITORS
WAYCOM LIMITED Metallized Polycarbonate

(1 Professional and military grade
(] Temperature range —55°C to +1250C
[ Robust Construction o
Wima MKB3 metaliized poiycarbonate capacitors have Capacitance | * Dimensions in mm,
been designed specifically for professional and military 63V d.c. D L d
applications \{vhgr.e excellent falectrical characteristics and 022 uF 6.5 16 0.7
long term reliability are required. 0.33 6.5 16 07
TECHNICAL DATA 0.47 75 16 0.7
Sleeving  Normally MKB3 capacitors are supplied 0.68 65 | 21 0.7
without sleeving, For capacitors with sleeving add 1.0 7.5 21 0.8
£0.025 per capacitor and allow 7/10 days on delivery. 2‘,2 182 :ﬂ 33
Dielectric  Polycarbonate. ’ ’ )
Electrodes Vacuum deposited aluminium, on dielectric. 3:73 1255’ %?, 82
Encapsulation Cylindrical aluminium case with 6.8 14 35 0.8
case resin sealing. 10.0 16 35 1.0
Leads Axial tin-coated copper leads, one lead 100V duc. o L a9
being welded to the case. If required, the case is
fitted with an insulating sleeve. gg:s gg ]g g;
Temperature Range —55°C to +125°C. From 0.022 65 | 16 0.7
+850C the rated voltage must be derated by 1.5% 0.033 6.5 16 0.7
per degree C. The capacitors must not be subjected 0.047 6.5 16 0.7
to temperatures above 1009C for periods exceeding 0.068 6.5 16 0.7
100 hours at any one time, g:s gg :g g;
Capacitance Tolerance  Standard +20% 0.22 65 | 21 0.7
Capacitance Temperature Coefficient 0.33 75 | 21 0.7
0 to 200 ppm per degree C for the entire g:gg gg %: gg
temperature range. For the temperature range 1.0 105 21 0.8
+40°C to +100°C it is O to 50 ppm per degree C. 15 125 | 25 08
Capacitance Cyclic Stability  The maximum 2.2 14 % 1.0
capacitance change is £0.5% when subjected to the 3.3 14 35 1.0
. . . . 4,7 16 35 1.0
rapid temperature cycling test in accordance with
DEF-5011, 160V d.c. D L d
Capacitance Long Term Stability Figs.5 0.047 85 | 16 0.7
and 6 show the typical change in capacitance over 0.068 6.5 16 0.7
a period of 10,000 hours with the capacitors 0.1 6.5 21 0.7
stressed at their rated voltage and 85°C, 0.15 75 | 21 0.8
Power Factor }>0.003 at 1000 Hz and 200C. 0.2 85, 21 | 08
Insulatinsg Resistance At 20°C, 533 F R o8
<t1 x 10° Megohms when C< 0.1mfd 0.68 105 | 25 0.8
(?EEOX 110;‘dSeconds (megohms x mfd) when 10 14 25 1.0
.imfd,
D.C. Test Voltage Twice rated voltage. 400V d.c. o L d
Resonant Frequency Refer to data sheet. 0.01 g.g :g g.;
Solderability  Meets the requirements of gg;g 65 | 16 0.7
DEF-5011 and E.E.A. solderability specifications. 0,033 65 | 21 0.7
Marking Trade Mark, capacitance, rated d.c. 0,047 75 | 21 0.8
voltage, earth marking by outer foil band. 0.068 8.5 21 0.8
0.1 95 21 0.8
For further information see Waycom Ltd Data Sheet A101.
Manufactured in W. Germany by W. Westermann

CALL COMWAY... (0344) 24765 orTELEX 847201



MICIOProcessors

make you more profitable

Comway provide the complete capability

Microprocessors can increase your profits. They can expand your markets.
And they can give you product leadership.
In time they may well keep you in business —and that’s a fact!

But who’s going to help you with the facts about microprocessors? The C l l l
hard facts of hardware, the soft options on software? Because, make no
mistake, those facts aren’t easy to come by ; programming expertise is rare. ®

And yet without expertise microprocessors can reverse the advantages;

they can cost you money and confront you with a bill that adds up to loss GrOS S el l I S
of production, inferior product performance, and cut-back in sales. - °

Let there be no doubt. With microprocessors the facts and the expertise

are vital, the stock, the selection, the availability, no less so. Comway have I l . l I e

it all —inabundance. Try us.

. . Market Street, Bracknell, Berkshire, RG12 1JU
Update yourselves with Comway Microsystems Telephone: Bracknell (0344) 55333. Telex 847201



Wima' FKC CAPACITORS

WAYCOM LIMITED

Polycarbonate Film & Foil

] 100 pF to 0.047 pF — 400V d.c.
(1 Tolerances down to +5%

(1 Low power factor

[ Good insulation resistance

TECHNICAL DATA

Dielectric Polycarbonate.
Electrodes Aluminium Foil,
Encapsulation Epoxy resin moulding.

Temperature Range  —55°C to 100°C. The rated voltage
must be derated by 1% per degree C from 85°C for d.c. and from
75°C for a.c.

Capacitance Tolerance  Standard £20%, £10% and +5%

Capacitance Temperature Coefficient 0 to 200 ppm per
degree C for the extreme temperature range, For the temperature
range +40°C to +100°C it is O to 40 ppm per degree C.

Capacitance Cyclic Stability  The maximum capacitance
change is 10.5% when subjected to the rapid temperature

cycling test in accordance with DEF-5011.

Capacitance Long Term Stability  When stressed at d.c.
rated voltage over the temperature range below —~10°C to +70°C
the capacitance drift during life should not exceed £1%.

A.C.Voltage Rating For frequencies greater than 400 Hz
derate in accordance with Fig.5. Divide peak a.c. voltage by 1.4
for r.m.s. rating assuming sinusoidal waveform,

Power Factor 0.002 at 1 KHz and 20°C.

Insulation Resistance At 20° C.

C$0.02 mfd: <5 x 10° Megohms

C>0.02 mfd: <t 10,000 seconds (Megohms x mfd)

D.C. Test Voltage Twice rated voltage.

Maximum Pulse Rise Time 75V per microsecond.,

Marking Trade Mark, capacitance, rated d.c. voltage, earth
marking by outer foil band.

Manufactured by W. Westermann. W. Germany

400V d.c.
Capacitance 220V a.c.
B H L PCM
100 pF 4 9 13 10
150 pF 4 9 13 10
220 pF 4q g 13 10
330 pF 4 9 13 10
470 pF 4 9 13 10
680 pF 4 [¢] 13 10
1000 pF 4 9 13 10
1500 pF 4 g 13 10
2200 pF 4 9 13 10
3300 pF 4 9 13 10
4700 pF 5 10.5 13 10
6800 pF 6 11 13 10
0.01 pF 7 12 13 10
0.015 pF 6 11 18 15
0.022 pF 7 12 18 15
0.033 pF 9 15 18 15
0.047 uF 7 15 27 225

*Peak a.c. volts {1.4 x r.m.s.) + d.c. volts > rated d.c. volts.

A.C. Voltage: 400 Hz r.m.s. Tolerance: +0.5mm,
Altdimensions in mm,

OUTLINE DRAWING

o

d =0.7mm. when B} 4mm.
d = 0.8mm. when B> 4mm.

Other Features Low inductance and
high resonant frequency. Suitable for high
frequency low resistance circuits.

CALL COMWAY... (0344)24765 orTELEX 847201
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Wima MKS 4-R CAPACITORS

Metallised Polyester

- WAYCOM LIMITED

(] 0.022uF to 1mfd

[ 250V r.m.s. Mains Type

{3 Flame Retardent Plastic Case
[J 55/100/56 Climatic Category

INTRODUCTION

The MKS4-R is a plastic cased metallized
polyester capacitor specifically designed for
250V r.m.s. mains application. The element
construction is a series metallized type which
by uniformly distributing the voltage stress
prevents ionisation degradation on continuous
mains, even in the presence of continual trans-
ients. The structure is self healing for long
term reliabitity and the use of a resin filled
plastic case bestows both flarne retarding and
good humidity resistance.

TECHNICAL DATA

Dielectric Polyethylene terephthalate,

Electrodes Aluminium vacuum deposited on dielectric.

Encapsulation Plastic case with resin end seal and
stand-off feet,

Leads Tinned radial copper wires,

Temperature Range —55°C to +100°C,

A voltage derating factor of 1.256% per degree C must
be applied from 75°C,

Capacitance Tolerance +20%, £10%

Capacitance Temperature Coefficient Non-linear
curve, From —20°C to +80°C. +330ppm 10

440ppm per degree C. See data sheet.

Capacitance Long Term Stability }>+2% for
the temperature range —10°C to +70°C.

Power Factor }>0.008 at 1KHz and 20°C.
For temperature dependence see data sheet.

Insulation Resistance
C »0.33mfd > 3x 104M0
C>0.33mfd > 10% secs. (MQ x mfd)

Proof Voltage 2 seconds. Class X 260V —1075V
300V—1300V  Class Y 250V —-2500V,

Climatic Category 55/100/56

Vibration BS2011 Part 2Fc
10—2000Hz at 0.75mm or 98m/SZ.

Low Air Density BS2011 Par- 2M: 2kN/mZ.

Bump Test BS2011 Part 2Eb
4000 Bumps at 390m/S2,

Solderability BS2011 Part 2T Method 3
Solder Globule

2 seconds without ageing

3 seconds with ageing

Marking Trade Mark, capacitance, rated d.c. voltage,
earth marking by outer foil band.

Self Inductance See data sheet.
The units have a low inductance construction, the
whole winding length being edge contacted.

250V r.m,s,
Cap.

w H L PCM
0.022 uF 5 11.5 | 18 15
0.033 5 11.5 | 18 15
0.047 5 11.5 | 18 15
0.068 6 125 | 18 | 15

|

0.1 uF 6 | 125118 |15
0.15 8 15 18 15
0.22 7 17 26.5 | 22.5
0.33 9 17 26.5 | 22.5
0.47 9 19 26.5 | 22.5
0.68 11 22 31.5 | 27.5
1.0 pF 13 24 315 | 275

OUTLINE DRAWING
e e

T
s_gl“_

_» PCM(x0.3) o_ ¥, g-osmm

All dimensions in mm,

Manufactured by W. Westermann in W, Germany.
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SPRAGUE

Type 499D CAPACITORS

Dipped Solid Tantalum

[ Low leakage Current

[ —559C to +85°C Operating Temperature Range, With no Voltage Derating
(] Strong Epoxy Coating with High Resistance to Moisture
[] Standard 5mm spacing — Straight or Snap-in Leads

S
OUTLINES Case A2 G2
Code D Max. H Max. +1.0 +0.5 od
ﬂ,v,fx}'— A 4.0 70 | 508 | 508 | 0.50
- N B 45 7.0 508 | 5.08 | 0.50
— MAHX_ c 5.0 8.0 508 | 5.08 0.50
v MAX. 3563\ /Y _ D 5.0 8.5 508 | 5.08 0.50
- eeereoce Y E 5.5 90 | 508 | 508 | 050
Ve o OF PRINTED - F 6.0 9.5 508 | 508 | 0.50
#d o (‘) Yos soaro  ed” agges A0 r0E | g 6.4 10.0 508 | 508 | 0.50
s ke L 6.5 11.5 508 | 508 | 0.50
A2 G2 M 10.2 14.3 508 | 508 | 065
ALL DIMENSIONS IN mm N 1.2 17.3 508 | 508 | 0.65
CAP STANDARD RATINGS/CASE CODES
pF 3V 6-3V v 16 V 20V 25V 35V 50V
0-10 A
0-15 A
0-22 A
0-33 B
0-47 B
0-68 C
1.00 D
1.50 A E
2:20 B F
3-30 C G
4.70 A D L
6-80 A E N
10.00 A F N
15-00 B G
22-00 C H
33-00 D
47.00 E
68-00 F
100-00 G
150-00 L
220-00 M
330-00 M
470-00 N
680-00 N

otherwise specified, Comway will supply the lead config

FOR FULL DATA — REQUEST ENGINEERING

LEAD CONFIGURATION “Snap-in Type” recommended for new designs. Unless

uration currently in stock.

BULLETIN Z3548

Indicates standard stock values.
be obtained on special request,

CALL COMWAY... (0344) 24765 orTELEX 847201
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Solid Tantalum CAPACITORS
C Series WAYCOM LIMITED

(] Low cost ( m/
(] Metal case and resin end seal ——

| 3 Values 0.1uF to 33uF —

[ —

C Series solid tantalum capacitors are low cost

L. . . . . Max. dims. in inches (mm}*
miniature devices for commercial and industrial

. Case Size
applications where space and weight are at a A B Lead Dia.
premium,
TECHNICAL DATA CT 6 to 35V |0.260(6.60)[0.095(2,41)0.020(0.51)

Construction
Polar element housed in a cylindrical metal case with CM 6 to 35V }0.320(8.13){0.133(3.38}| 0.020(0.51)
aresin end seal at one end. The case is fitted with a

polyester insulating sleeve. LLeads are tinned nickel. CL 610 35v|0.345(8.76)(0.180(4.57)(0.020(0.51)

Temperature Ranges
—5509C to +85°9C with derating, at 2/3rd rated
voltage at +1250C.

. T o
C;?pe:\cnta.nce olerance 120% SELECTION CHART
Dissipation Factor }>0.1
Leakage Current uF 6V d.c. 10V d.c. 15V d.c. 20V d.c. |25V d.c. 35V d.c.
Measured at rated d.c. voltage applied through a 1000

*With insulating sleeve

ohm resistor for 5 minutes maxirmnum. At 25°C wili 0.1 CT35-104
not exceed 0.0TuA/mfd—volt or 0.5uA, whichever, 0.15 CT35-154
is the greater. At 85°C will not exceed 0.1uA/mfd— ggg glggjggj
volt or BuA, whichever, is the greater. 0.47 CT35-474
Reverse Voltage 0.5 Vd.c. maximum. 0.68 CT25-684 |{CM35--684
Ripple Voltage

The peak a.c. ripple voltage plus the d.c. operating 1.0 CT25-105|CM35—105
voltage should not exceed the d.c. rated voltage. 1.5 CT20-155 CM35-155
See data sheet for further information. 2.2 CT15-225 CM25-225| CL 35225

B . : 4.7 {\CT06--475 —475 —
Defined as the maximum allowable short term 68 CM15_68¢ OL25. 635

voltage including transients and peak ripple voltage.
The ‘C’” Series will withstand 1000 surges of 130%
of rated d.c. voltage at 85°C through a 1000 ochm 10.0
limiting resistor. Surge application shall be 30 secs. 15.0|cM06--156 CL15—156
on 30 secs. off for 1000 cycles, D.F. and I shall not 22.0 CL10—226
exceed initial limits, Capacitance change shall not 33.0|CL06-336
exceed 5% from initial value.

Endurance Test

2,000 hours at 859C and rated d.c. voltage. Dissip-
ation factor and leakage current shall not exceed
the initial limits. The capacitance change shall not
exceed 10% from the initial value. e A B
Shock 2,000 hours at 859, 25,000 G’s, 5m sec.
duration without degradation of physical or

CM10-106 CL20-106

OUTLINE DRAWING

electrical properties, e +1) @
Vibration (Mil-Std-202, Method 204) 20 G’s with

out degradation of physical or electrical properties.

For further information ask for Waycom Ltd. Data Red Epoxy
Sheet

Manufactured in U.S.A.

“  CALL COMWAY... (0344) 24765 or TELEX 847201




WAYCOM LIMITED

Solid Tantalum CAPACITORS

S Series

1 Values 0.22uF to 330uF
[T Standard tolerance +10%
[T Four standard case sizes

These solid tantalum capacitors are high grade cap-
acitors housed in hermetically sealed metal cases.

Manufactured in four standard case sizes the range
generally meets the requirements of
MI1L—C~—390003 and DEF 5134—A—1

TECHNICAL DATA

Operating Temperature —80°C to +125°C

From +859°C, the rated voltage must be derated linearly to
the values given in the table,

D.C. Rated Voltage | 4 |19} 15]20]35 5075 |100
At 850C
Derated D.C. Voltage 4|7 110113 ]23/33|50 |66
At 1259C

Capacitance & Dissipation Factor Measurements
The polarized voltage shall be of sufficient magnitude to
prevent reversal of polarity due to the a.c. component. The

maximum voltage applied to the capacitors during measure-

ments shall be 1.4volts r.m.s. at 120 £6Hz at 259 £5°C,
Capacitance Tolerance Standard £+10% Code ‘K’.

Reverse Voltage
1 Volt or 10% of the rated voltage at +125°C whichever
is the lesser.

Surge Voltage

Defined as the maximum allowable short-term voltage
including transients and peak ripple voltage. The ‘S’ Series
will withstand 2000 surges of 130% of rated d.c. voltage
at 859C through a 1000 ohm limiting resistor, Surge
application shall be 30 seconds on 5% minutes off, D.F.
and I shall not exceed initial limits. Capacitance change
shall not exceed 5% from initial value.

Leakage Current

D.C. leakage current is measured at the specified tempera-
ture with a regulated power supply. A 1000 ohm resistor
in series with each capacitor is used to limit the charging
current. Leakage current should be read after the units
have been stabilized at the specified temperature for one
hour prior to an electrification period of five minutes at
rated d.c. voltage. The leakage current at 25°C will not
exceed 0.02uA/uFV,

Dissipation Factor
6% over the temperature range —80°C to +125°C.

Made in US.A.

Case Max. Dims. in inches {(mm)*

Size D L J max Lead Dia.

SA [0.125 (3.18)]0.250 (6.35) |0.422 (10.72){0.020 (0.51)

SB {0.175 (4.45)]0.438 (11.13)/0.610 (15.49) ! 0.020 (0.51)

SC 10.279 (7.09)(0.650 {16.51)|0.822 (20.88)|0.025 (0.64)

SD |0.341 (8.66)]0.750 (19.05)[0.922 (23.42)|0.025 (0.64)

* With insulating sleeve
SELECTION CHART
6V d.c. 10V d.c. 15V d.c. 20vd.c. | 35Vd.c.

0.22 pF SA-35-224
0.33 SA-35-334
0.47 SA-35-474
0.68 SA-35-684
1.0 yF SA-35-105
1.5 SB-35-155
2.2 SA-20-2251{ SB-35-225
3.3 SA-15-335 SB-35-335
4.7 SA-10-475 SB-35-475
6.8 SA-6-685 SB-35-685
10.0 pF SC-35-106
15.0 SB-20-156 | SC-35-156
22.0 SB-15-226 SC-35-226
33.0 SB-10-336 SC-20-336 | SD-35-336
47.0 SB-6-476 SC-20-476 | SD-35-476
68.0 SC-15-686 [SD-20-686

100.0 pF SC-10-107 SD-20-107

150.0 SC-6-157 SD-15-157
220.0 SD-10-227
330.0 SD-6-337

OUTLINE DRAWING
1.50+.250 1.50+.250

’Anode 1 ,
L— J

For further information ask for Waycom Ltd. Data

Sheet

Cathode
common
to case

CALL COMWAY... (0344) 24765 or TELEX 847201
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Wima’Printilyt 1 CAPACITORS

Aluminium Electrolytic

WAYCOM LIMITED

[ Values 1uF to 10,000uF
{1 Voltages 6.3V d.c. to 63V d.c.
{1 1EC approved

** Without insulating sieeve. With sieeve add 3.0mm.

Voltage Dimensions Rippte
Cap. Tolerance Current
Rated Peak R . (mA)
TECHNICAL DATA mid % vde | vac | © Lo ¢ I5oHzat
o o 400 C
Temperature Range —40~C to + 85™C. 100 10 6.3 7 6.5 13 08 710
. . L . 220 . 7 . 17, .
Construction Aluminium cylindrical case supplied 470 +80 g g 7 122 2: 2 82 1328
with insulating sleeve. The electrodes are high purity 1000 6.3 7 105 26.5 0.8 600
etched aluminium foils with a dielectric oxide layer 2200 6.3 7 14 31 0.8 1100
formed on the anode foil. 4700 6.3 7|18 31 038 1900
) o 10000 6.3 7 |20 a1 08 3000
Leakage Current IA:T; (10”6'2"- ?gd 2\(/) Ct 4+ 10)A 47 |10, +100 10 12 | 5.8 1 0.6 70
.02mfd x V rate
) L H 100 10 12 | 65 17.5 0.8 120
Dissipation Factor For values up to 1000pF. For 220 -10 10 12 | 85 17.5 0.8 220
greater capacitances increase the 50Hz values by 0.01 1338 +50 }8 g 12-5 gég 8-2 ggg
per 1000pF and the 100Hz values by 0.02pF. 2200 10 12 |1 31 08 1400
Measurements made at 200C and 0.5V r.m.s. 4700 10 12 |18 41 0.8 2300
22 |-10, +100 16 18 | 45 1 0.5++ 50
a7 10 16 18 | 6.5 13 0.8 100
Maximam 100 +50 16 18 | 8.5 17.5 0.8 140
i
aximul 220 16 18 | 8.5 21.5 0.8 280
:/\;’c"t":fz o Dissipation Factor 470 16 18 |10.5 26.5 0.8 500
e 1000 16 18 |12 31 0.8 850
50Hz 100Hz 2200 16 18 |18 31 0.8 1600
4700 16 18 |20 a1 0.8 2700
22 |[-10, +100 25 30 | 5.8 1 0.6 50
6/6.3 0.2 0.3 47 10 25 30 | 65 75 0.8 770
10 0.15 0.24 100 +50 25 30 8.5 17.5 0.8 160
16 220 25 30 {105 21.5 0.8 340
0.13 0.22 470 2y 30 |12 26.5 0.8 600
25 0.12 0.18 1000 25 30 |1s 31 0.8 1100
35 0.10 0.14 2200 25 30 |18 41 0.8 2000
4700 25 30 |25 41 0.8 3200
63 0.09 0.12
10 |[-10, +100 35 a0 | 45 11 0.5++ 25
22 ) 35 40 | 65 13 0.8 70
a7 +50 35 40 | 85 17.5 0.8 120
100 35 40 | 85 21.5 0.8 200
. . . . 220 35 40 |105 26.5 08 400
Leads Tinned copper wire. The cathode wire is 270 3 20 |14 31 o8 700
welded to the case. 1000 35 a0 |18 3 0.8 1200
Marking Trade Mark, capacitance, voltage and a 2200 35 40 |20 4 08 2400
‘+' sign, denoting the anode connection; to obviate 1 '1(1)0 63 ;8 4.5 1} g-5++ 8
. . . 2. +100 63 4.5 1 S5++ 1
- \
mis-reading 6.3V as 63V these will be marked 6V. a 63 50 | as 11 OBt 30
. . . 10 -10 63 70 | 65 13 0.8 50
Fig. 1 Capacitor Outline 29 50 o3 | st 175 e o0
a7 63 70 | 85 215 0.8 150
100 63 70 105 26.5 0.8 280
e 220 63 70 |14 31 0.8 550
P (=== } 470 63 70 |18 31 0.8 950
220/25 | <L D10 Smm 1000 63 70 | 20 a1 0.8 1700
+ 2 b=
3 | .
7__i v + To obviate misreading 6.3V as 63V these will be marked 6V.
T ++ Anode lead 0.5mm; Cathode (can) lead 0.6mm.
—— 35" *  Without insulating sleeve. With sleeve add 0.5mm.

Manufactured by W. Westermann, W. Germany

*  CALL COMWAY... (0344) 24765 or TELEX 847201




Type 672D & 673D CAPACITORS
SPRAGUE | Aluminium Electrolytic

(] Low ESR Limits — 10m{)at 10kHz Min17.2 mm
Max 92.5 mm
(] Very High Ripple Current Capability L
1 Very Low Inductance and Impedance Values N~ )
in the 10kHz to 100kHz Range i a3 e S] = _1[)_?\5'!'3';(1205..57 v
(] Extended Temperature Range —55°C to +105°C A~ Y
STANDARD RATINGS/CASE CODES
D-C Working Voltage (D-C Surge Voltage)
Cap. 63V 7.5V 12v 15V 20V 25V 40v 50V 60V 75V 100v | 150v  200v 250V
uF(9) (10V) (16V) (20V) (30V) (35V) (55V) (75V) (85V) (100v) 150V (200v) (250V) (300V)
47 = _ _ _ — — — — cC ] P ——
Y — — — — — — — — cc ce S —
68  — — — — — — — — e ce S —
82— — — — — — — — ce ce R —
0 — — — — — — - — e cD - - =
2 — — — — — — — — cc o) - - - =
15— — — 672D — — - = s 06 — = -
T J— — — — — — — cc cG — - & m
22 — -— —-— — —_ — cc cD Rl S — —_ —_ HE HE ‘
vy R— — — — — — cc CG CG — oM JGE HE G ‘
H) |
6L
Gp
HL
HP

: Indicates standard stock values.
FOR FULL DATA — REQUEST ENGINEERING BULLETIN Z3452A Other values may be obtained on special request.

CALL COMWAY... (0344) 24765 0orTELEX 847201 °




CAPACITORS | ‘

Type 35D Aluminium Electrolytic

SPRAGUE

(—J Large, IEC type 1, for power supplies etc.
(3 Similar to 071 & 072 series

1 22 uf to 47,000 uf

1 6.3V to 450V d.c.

GENERAL DESCRIPTION

Type 35D capacitors are purpose designed for
applications in power supply filters and similar
applications in instrumentation, radio communication
and industrial control equipment.

35D capacitors offer the designer ratings from

22pF to 47000uF, and DC voltages from 8.3V to 450V
to meet most power supply and professional electronic
requirements.

Cases sizes range from 21.5 x 51 10 40.5 x 82 mm.
Construction incorporates a pressure safety vent and
solder coated terminals. PVC insulating sleeves are
standard.

Case Sizes Dimensions in mm.

Case Code | D+1* | L+2* | t d
01 215 51.0 12 12
02 255 51.0 12 12
04 25,5 82.0 12 12
07 30.5 82,0 12 16
10 35.5 82.0 12 16
12 40,5 82.0 12 16

p— i :;*“'
t I I t E—
L L

*Includes P.V.C. insulating slesve

Type W 35D Mounting Clips

Dimensions in mm

Case Part .
Code No. A B E J K L N Fig
01 62-4586-1A]50 32 |21.5] 2.0 }13.0{18.0} 16 1
02-/04 |62-4586-1B |50 38 }25.5] 3.2 {17.5]22.0] 22 1
07 62-4586-3 |60 48 |35.5| 3.2 |17.2]22.2] 19 2
10 62-4586-1D165.5| 53 |41.0] 4.0 | 24.0|29.5] 19 1
12 62-4586-1E| Dimensions as per figure 1
b A 4
L 8 | \l
1mm Rad.
P —— —
' y )
/ f
2holes 4.0¢ — - O~
I

-
1mm Rad, N
$30

Figure 1 J

TECHNICAL DATA

Temgerature Range

—40°C to +85°C.

DC Rated Voltage

The maximum operating voltage for continuous duty
over the operating temperature range.

SurgeVoltage

The maximum voltage to which the capacitor should be
subjected under any condition.

Capacitance and Tolerance

—10 +50%.

Equivalent Series Resistance

The ESR values listed- are for both sections connected
in parallel, where applicable, referred to 100Hz at 20°C.
DC Leakage Current

Maximum leakage current for any capacitor shall not
exceed the value given by the following equation:

I=K CV

where I is the leakage current in UA at +20°C

K is a constant

3at6.3... 100V

6at 101 ... 450V

C is the rated capacitance in uF

V is the rated DC voltage
Operating Life
These capacitors are designed to meet the endurance
requirements for IEC Type 1 aluminium electrolytic
capacitors.
Ripple Current
All capacitors will withstand RMS ripple current at
100Hz and +70°C as listed in the standard rating tables.
In the case of dual section capacitors, the maximum
permissible ripple current per section is one half of the
total current shown. For temperature and frequency
derating contact sales office.

2 slots 4.3mm wide |— 100 4

Figure 2

\
2 holes 4mm dis.

Manufactured in UK,
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SPRAGUE

CAPACITORS

Type 35D Aluminium Electrolytic

[—J High ripple current capability
] Mounting clips available
- o
3  Operating temperature: — 40 to +85°C
Max, RMS Max. RMS
Case Typ. ESR] Ripple Case |Typ. EgR Ripple
Cap Code | at +20°¢| current Part No. Cap Code |at +20°C| current Part No.
Vaiue 100 Hz at + 70°C vatue 100Hz at + 70°C
MF WVDC/SVD(] A WF WVDC/SVDC A
Single Section Ratings
10 000 02 0.040 3.1 35D 103F6R 3502 330 01 0.240 0.71 35D331F100S01
15 000 04 0.032 4.8 350 153F 6R 3504 470 02 0.170 0.93 35D471F 100802
22 000 6.3/8 a7 0.020 6.4 350223F 6R 3507 680 100/125 04 0.120 1.4 35D681F 100504
33000 10 0.017 8.5 35D333F6R3S10 1000 Q7 0.085 1.7 35D 102F 100507
47 000 12 0.016 1.0 35D473F6R3S 12 1500 10 0.060 2.1 35D 152F 100510
4700 0 058 19 350472010 2 200 12 0.046 2.8 35D222F 100512
0. . 10501 .
6800 02 0043 31 350682F010502 150 01 0.470 055 35D151F 160501
10 000 04 0.030 4.6 350 103F 010504 220 02 0.330 073 350221F 160502
15 000 10/12 07 0.023 6.3 350 153F010507 330 160/185 04 0.220 11 35D331F 160504
22 000 10 0.017 8.3 35D0223F010510 470 Q7 0.160 1.3 35047 1F 160507
33000 12 0.016 10.4 350333F010512 680 10 0.110 1.8 3560681F 160510
1000 12 0.081 2.2 35D 102F 160512
3 300 01 0.063 1.9 35D332F016501
4700 02 0.047 30 35047 2F016S02 68 01 0.850 0.45 350680F 250501
6 800 04 0.033 a5 350682F 016504 100 02 0.580 058 35D 101F 250502
10000 07 0.025 6.1 35D 103F0165907 150 250/300 04 0.390 0.90 35D 151F 250504
15 000 16/185 10 ] 0.018 76 35D153F0165 10 220 07 0.270 |5 35D221F 250507
22 000 12 0017 106 350223F 016512 330 10 0.180 1.3 35D331F250510
470 12 0.130 18 35D471F 250812
2200 01 0.067 1.7 35D222F025501 .
3300 02 0.048 2.8 35D 332F025502 47 01 1.600 0.36 35D47QF 315501
4700 04 0.034 47 350472F 025504 68 02 1.100 0.49 350 680F 315502
6800 25/30 a7 0.026 5.6 350 682F 025507 100 315/365 04 0.750 0.72 35D101F 315504
10 000 10 0.019 74 350 103F 025510 150 07 0.510 0.87 35D 151F 315507
15 000 12 0.017 9.8 350153F025512 220 10 0.350 1 35D221F 315510
330 12 0.240 1.3 350331F315512
1000 01 0.093 1.6 35D102F040501
2200 2 0.048 29 35022 2F 040502 33 01 2.200 0.30 35D330F 400501
3300 04 0.033 4.1 350332F 040504 47 02 1.600 0.36 35D470F 400502
4700 40/50 07 0.026 54 35047 2F 040507 68 400/475 04 1.100 0.55 35D680F 400504
6800 0 0.020 7.1 350682F040S 10 100 07 0.760 078 35D 101F 400507
10 000 12 0.019 87 350 103F 040512 150 10 0.510 0.90 35D151F 400510
220 12 0.350 10 35D 22 1F 400512
680 01 0.100 1.4 35D681F063501
1000 02 0.074 29 350 102F063507 22 0t 3.800 023 35D220F 450501
1500 04 0.050 34 35D 152F 063504 33 02 2.600 0.31 35D 330F 450502
2200 63/78 07 0.037 45 350222F 063507 47 450/525 04 1.800 0.46 35D470F 450504
3300 10 0.026 6.0 35D332F063510 68 a7 1.300 0.56 35D680F 450507
4700 12 0.022 78 D47 2F 0 100 10 0.850 0.70 35D 101F450510
3 63512 150 12 0.570 072 35D 151F 450512
Alternative Dual Section Ratings
2x16 500 6.3/8 10 0.017 5 35D333F6R3D10 | 2x 750 100/125 10 0.060 2.1 35D 152F 100010
2x23 500 - 12 0.016 1.0 35D473F6R3D12 | 2x 1100 12 0.046 2.8 35D222F 100D 12
2x 11000 10012 10 0.017 8.3 35D223F010D 10 | 2x 340 160/185 10 0.110 1.8 35D681F 160D 10
2x 16 500 12 0.016 10.4 35D333F010D12 | 2x 500 12 0.081 22 35D102F 160D 12
2x 7500 16/185 10 2.018 76 35D153F016D10 | 2x 165 250/300 10 0.180 1.3 35D331F 250D 10
2x 11 000 - 12 0.017 10.6 35D223F016D12 | 2x 235 12 0.130 1.8 35D 47 1F2500 12
2x 5 000 25/30 10 0.019 7.4 35D 103F025D010 | 2% 110 215/365 10 0.350 1 35022 1F 315010
2% 7500 12 0.017 9.8 35D153F026D12 | 2% 165 12 0240 13 350 331F 315012
2x 3400 10 0.020 7.1 35D682F040D1C | 2x 75 10 0.510 0.90 35D151F400D 10
2x 5000 40/50 12| o.019 87 35D103F040D12 | 2% 110 400/475 12 0.350 1.00 35D221F 400D 12
2x 1650 63/78 10 0.026 6.0 35B332F063D10 | 2« 50 450/525 10 0.850 0.70 35D 101F 450D 10
2x 2350 12 0.022 78 35DA72F063D12 | ox 75 12 0570 0.72 35D 151F 4500 ;2
We reserve the right to ship either single or dual section capacitors unless specified otherwise.

CALL COMWAY... (0344) 24765 or TELEX 847201
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CAPACITORS

Type 36 D Aluminium Electrolytic

SPRAGUE

- Large, computer grade, with high ripple
current ratings
[ Special safety vent

(] —40°C to +85°C

GENERAL DATA

Powerlytic capacitors are especially designed and rated
for use in computer power supplies, industrial control
equipment, energy storage applications and similar uses.
Type 36D ratings are listed opposite and are also rated
for continuous operation at temperatures of —40°C to
+ 85°C with RMS ripple currents of up to 20 amperes.
In addition, they are designed to meet the requirements
of EJA Standard RS-395.

Standard Powerlytic capacitors are furnished in case
sizes with diameters from 35mm to 76mm and with can
heights ranging up to 219mm.

Pressure type safety vents employing silicone rubber are
used on all case covers.

Powerlytic capacitors are supplied with an outer plastic-
film insulation.

Dimensions in mm

Typical
Case + +0.4 .
Code | D08 | L¥1:6 |y 5| Weicht
in gr.
AA 34.9 54.0 12.7 62
AB 34.9 79.4 12.7 105
AC 349 104.8 12.7 140
AF 349 1429 12,7 200
BB 50.8 79.4 22.2 210
BC 50.8 104.8 22.2 300
BF 50.8 1429 22.2 410
cC 63.5 104.8 28.6 490
CF 63.5 1429 28.6 670
DC 76.2 104.8 31.8 700
DF 76.2 142.9 31.8 1000
DJ 76.2 | 219.1 31.8 1400

TERMINALS
Standard (A)

Low screw-insert terminal

1.60
: . 40.81

Optional (B)

High screw-insert terminal

Option ‘B’ to special request only

TECHNICAL DATA
Temperature Range

—40°C to +85°C.

DC Working Voltage
The maximum operating voltage for continuous duty.

Surge Voltage
The maximum voltage to which the capacitor should be
subjected under any conditions.

Tolerance
WVDC Tolerance
3t0 100 +75 — 10%
101 to 450 +50 — 10%

Equivalent Series Resistance
The equivalent series resistance in ohms shall not exceed
the values listed in the tables opposite.

Note: Contact Sales Office for capacitance values in the
36DS and 36DX ranges.

Case Figure
Code | Part Number A B C Number
A 4586-97A | 34.9 45.2 56.3 1
B 4586-4B 50.8 63.5 63.5 2
C 4586-1 63.5 76.2 86.7 2
D 4586-2 76.2 88.9 98.4 2

/ S

— = 3.2 7{3.2

6.4~
g (2) Holes @ 3.8
I , | y
7.1 v Vo
BN e . 130 191 | ©] 95
to B G 1 286, ‘ gg
ool b o — -
(2) Holes 05.1/
Figure 1 Figure 2

Manufactured in UK.
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CAPACITORS

SPRAGUE Type 36D Aluminium Electrolytic

[ Capacitance range 50uF to 160,000uF
[T Voltage range: 10V to 450V D.C.
T Mounting clips available
Max.
S RMS
Ripple M ipple
Max ax. Current
Currgnt Case ESR S
Case | ESR | ‘4ee8 c a +65°C
Cap. 165 C ap. WVDC | Code| 120Hz
uF gv\yDDg Code{120Hz | 120Hz Part No. pF | svDC ‘2°AHZ Part No,
A | 0.020 2.1 36D602G010AA2A AA | 0.38 2.0 36D182G040AA2A
ﬁs 0.17 35 360(15(2)36010A82A AB | 0.19 32 36D362G040AB2 A
AC | 0.11 47 36D183G010AC2A AC | 0.13 4.4 36D552G040AC2A
AF | 0.074 6.8 36D273G010AF2A AF | 0.086 6.0 36D832G040AF2A
BB | 0.074 7.8 36D283GQ10BB2 A B8 | 0.086 6.1 36D842G040BB2 A
10/12 | BC | 0.052 8.8 36D423G010BC2 A 40/50 | BC | 0.058 8.2 36D123G040BC2A
BF | 0.034 12.1 36D633G010BF2A BF | 0.038 11.5 36D193G0408FZA
cc | 0.034 12.2 36D723G010CC2A cc | 0.038 11.6 36D213G040CC2A
CF | 0.025 | 16.4 36D104G010CF2 A DC | 0.032 14.8 36D313G040DC2A
DC | 0.025 | 16.4 36D104G010DC2A CF | 0.032 15.6 36D323G040CF2 A
DF | 0.020 19.8 36D164G010DF2A DF | 0.024 18.9 36D483G040DF2A
AA | 0.34 2.1 36D462G015AA2A AA | 0.40 18 36D132G060AAZA
AB | 0.17 35 36D922G015AB2A AB | 0.20 3.1 36D262G050AB2 A
AC | 0.11 46 36D133G015AC2A AC | 0.13 4.3 36D392G050AC2 A
AF [ 0.078 6.5 36D203G015AF2A AF | 0.092 6.0 36D592G050AF2 A
BB | 0.076 6.5 36D213G015BB2 A BB | 0.090 6.1 36D602G0508B2 A
15/18 | BC | 0.054 8.7 36D313G0158C2 A 50/65 | BC | 0.062 8.1 36D902G050BC2 A
BF | 0.036 12.0 36D473G015BF 2A BF | 0.040 11.2 36D144G050BF2 A
CC | 0.034 12.1 36D543G015CC2 A CcC | 0.040 1.3 36D153G050CC2 A
DC | 0.029 15.0 36D803G015DC2A DC | 0.031 14.7 36D223G050DC2A
CF | 0.030 15.0 36D813G0O15CF2 A CF | 0.030 15.5 36D233G050CF2 A
DF | 0.022 18.9 36D124G0O15DF2A DF | 0.024 | 187 36D343G050DF 2A
AA | 0.36 2.0 36D272G025AS2 A AA | 0.45 1.8 36D851G075AA2A
AB | 0.18 33 36D552G025AB2A AB | 0.23 3.0 36D172G075AB2 A
AC | 0.12 45 36D822G025AC2A AC | 0.15 4.0 36D252G075AC2A
AF | 0.082 6.3 36D123G025AF 2A AF | 0.10 5.9 36D382G075AF2A
25/30 | BC | 0.054 8.4 36D183G025BC2 A 88 | 0.090 6.7 36D392G0758B2 A
BF | 0.036 11.8 36D283G025BF2A 75/95 | BC | 0.068 75 36D592G0758C2 A
cc | 0.036 12.1 36D323G025CC2A BF | 0.046 10.8 36D882G075BF2 A
DC | 0.029 15.0 36D473G025DC2A CC | 0.046 10.6 36D103G075CC2 A
CF | 0.02 15.5 36D483G025CF2A DC | 0.024 13.6 36D143G075DC2 A
DD | 0.027 15.6 36D553G025DD2A CF | 0.034 13.4 36D153G075CF2 A
DE | 0.022 19.4 36D713G025DF2A DF | 0.026 18.2 36D223G075DF2A
AA | 0.37 2.0 36D202G030AA2A
AB | 0.19 32 36D402G030AB2 A 450 AA | 0.62 1.5 36D415G100AA2A
AC | 0.12 45 36D602GO30AC2A 900 AB | 0.31 2.5 36D901G100AB2A
AF | 0.084 6.1 36D932GO30AF2A 1300 AC | 0.21 35 36D132G100AC2 A
8B | 0.082 6.2 36D952G030BB2 A 2000 AF | 0.14 5.0 36D202G100AF2A
30/40 | BC | 0.056 8.3 36D143G030BC2A 3000 |100/125| BC | 0.094 6.3 36D302G100BC2 A
BF | 0.038 10.7 36D213G0308F2A 4500 BF | 0.062 9.1 36D452G100BF2 A
cC | 0.036 11.8 36D243G030CC2A 55 300 CC | 0.060 9.2 36D532G100CC2 A
DC | 0.031 14.9 36D363G030DC2A 7 800 CF | 0.044 121 36D782G100CF2A
CF | 0.030 | 15.9 36D373G030CF2A 7 800 DC | 0.043 12.1 36D782G 100DC2A
DF | 0.022 19.3 36D543G030DF2A 11 000 DF | 0.034 | 142 36D113G100DF2A
AA 110 1.2 36D251F200AAZA 95 AR § 2.2 0.82 | 36D950F350AA2A
430 AB | 0.50 2.0 36D431F200AB2A 190 AB | 1.1 1.4 36D191F350AB2A
640 AC | 0.34 2.7 36D641F200AC2A 290 AC | 0.73 1.8 36D291F350AC2A
950 AF | 0.23 39 360951 F200AF 2 A 420 BB | 0,50 25 36D421F3508B2A
1400 |200/250| BC | 0.15 5.1 36D142F200BC2 A 440 AF | 0.32 3.3q | 36D441F350AF2A
2100 BF | 0.10 7.3 36D212F200BF2A 650 | 350/400| BC | 0.33 35 36D651F350BC2A
2 500 CC | 0.096 7.3 36D252F200CC2A 1 000 BF | 0.22 438 36D102F350BF2A
3700 CF | 0.064 | 105 36D372F200CF2 A 1100 cC | 0.20 5.1 36D112F350CC2A
3700 Dc | 0.064 10.5 36D372F200DC2A 1 600 DC | 0.14 6.9 36D162F 350DC2A
5 500 DF | 0.os0 13.0 36D552F200DF2A 1.700 CF | 0.14 7.2 36D1 72;%58%!;2A
170 AA | 1.2 1.2 36D171F 250AA2A DF | 0.098 9.2 36D252F 350DF2A
350 AB | 058 1.8 36D351F250AB2A AA | 5.2 0.52 | 36D500F450AA2A
530 AC | 0.38 25 36D531F250AC2A AB | 2.6 0.86 | 36D101F450AB2A
780 AF | 0.26 3.3 36D781F250AF2A AC | 1.7 1.2 36D141F450AC2A
BB | 0.26 35 36D801F 250BB2'A AF | 1.2 1.6 36D211F450AF2A
BC | 0.17 4.7 36D122F2508C2A 20 | BB | 1.1 1.7 36D221F4508B2 A
BF | 0.12 6.7 36D172F250BF2 A 30 450/525| BC | 0.75 2.2 36D331F450BC2A
cc i o1 6.9 36D202F250CC2 A BF | 0.50 3.2 36D491F450BF2A
CF | 0.072 9.8 36D302F250CF2 A cc | 0.45 3.3 36D571F450CC2 A
DC | 0.071 9.9 36D302F 250DC2A CF | 0.30 47 36D851F450CF 2A
DF | 0.064 | 124 36D452F250DF 2A DC | 0.31 45 36D861F450DC2A
DF | 0.21 6.3 36D122F450DF2A
hows stock items
Manufactured in UK

CALL COMWAY... (0344) 24765 or TELEX 847201 *



AVX SKYCAP”®

'Monolythic Ceramic

WAYCOM LIMITED

l

[ 3 Temperature Coefficients
| 1 10pF to 2.2uF
| CJ 50V and 100V

. L1 Environmental performance to
‘ MIL-C-11015 or MIL-C-20

Range and Dimensions
General Information Capacitance Temp coeff A Temp coeff C Temp coeff E
SkyCap AVX 3400 Series Dipped Mo nolithic Range Size Volt Tol Size Volt Tol } Size Volt Tol
Three Temperature Coefficients
Available in 50 Volts and 100 Volt rating. See 10pF { 3418 100V 10%
Price List for standard stock values and rating.
Case Material: Epoxy (Flame retardant to UL 47pF | 3418 100V 10%
Bulletin 492, Para. 280) Lead Material: Copper 100pF | 3418 100V 10%
Solder Coated
470pF | 3429 100V 10%
Marking is as size permits in descending order:
Capa::itgancs an|d Toleranc; AVX Vol1:a%e Rating 1000pF 3429 100V 10% 3418 100V 10%
Temperature Coefficient 2200pF | 3429 100V 10% | 3418 100V 10%
AVX Style: 3418, 3429, 3430, 3431, 3432 4700pF | 3430 100V 10% | 3418 50V 10%
3439, 3440 Voitages: 50v=050, 100V =100 10,000pF 3429 50V 10% | 3418 50V 20%
Temp. Coefficient: COG=A, X7R=C, Z5U=E o o
Sig. Fig. of Capacitance and Multiplier: 22,000pF 3429 100V 10% | 3418 50V 20%
First two digits are the significant figures of
capacitance. Third digit indicates the 47,000pF 3439 100V 10% | 3429 100V 20%
additi%réaol number of zeros. For exampl%, 68,000pF 3429 100V 20%
f as 561. (F | bel 10pf,
e o enee ot durmal vt s ¥ 100,000pF 3429 50V 10% | 3429 100V 20%
5R6=5.6pf). Capacitance Tolerance: E o, 0
COG.: K= 10%, X7R: M= 20% 100,000pF 3430 100V 10% | 3430 50V 20%
Z5U: M= 20% 100,000pF 3439 50V 10% | 3438 50V 20%
- 0, 0,
HOW TO ORDER 220,000pF 3430 50V 10% | 3429 50V 20%
470,000pF 3432 100V 10% | 3430 100V 20%
(example) 3439 050 A 56 1 M 1.0 MFD 3430 50V 20%
AVX Style —— 1 J 2.2 MFD 3432 100V 20%
Voltage
Temperature Coefficient
Sig. Figures of Capacitance
Multiptier (Additional no. of zeros) —
Capacitance Tolerance
Capacitance Change and _ »
Characteristics L €« L ;}
A
COG: NPO £30ppm/°C | NOTE. OTHER VALUES
& STYLES ARE w
X7R: + 15% over AVAILABLE UPON ¥
temp, range REQUEST. T -
25U: +22%, —56% 1>52 ;
over +10 to 85°C rax i
LD.»le {57
Dimensions in mm 5
L w T PCM  Awg ;
Style | Max. | Max. | Max. | £.76 Dia. }
3418 3.81 3.81 2.54 2.54 | 24/0.5 | ’
3429 | 5.08 | 5.08 | 3.18 2.54 | 24/0.5 € p
3430 | 7.62 | 7.62 | 3.81 | 5.08 |24/0.5 PCM
3432 112.70 | 12,70 { 5.08 | 10.16 | 22/0.6
3439 5.08 5,08 | 3.18 5.08 | 24/0.5 Styles 3418, 3420

Style 3439

and 3430

Style 3432

Manufactured in England.

?  CALL COMWAY... (0344) 24765 orTELEX 847201




CERAMIC CAPACITORS
WAYCOM LIMITED CK05/CK06 Monolythic

1 10pF to 1 mfd
1 50V, 100V & 200V d.c.

] Qualified to MiL-C-11015D S w_,_:.

Capacity D.C. Capacity D.C.
L Value - Type Vot Value Type Volt
General Specifications (PF) (PF)

Capacitance Range: 10pF—1mfd

Capacitance Tolerance:
ap 10" | CKO05BX100 200 1200°| CKO6BX122 200

Standard £ 10% 12 | ckosBX120 200 1500 | CKOBBX152 200
Voltage Rating: 15 | CK05BX150 200 1800 | CKO6B X182 200
See table opposite 18 | ck05BX180 200 2200 | cKoBBX222 200
o o 22 | CcKO5BX220 200 2700 | CKO6BX272 200

Temperature Range: —55°C to +1256°C 27 | CKO5BX270 | 200 | 3300 | CK06BX332 | 200
(without derating) 33 | CK05B8%330 200 3900 | CKO6BX392 200
Note: CKO5 {10—1,000 pF) and CK06 39 | CKO5BX390 200 4700°| CKO6BX472 200
(1,200—10,000 pF) are dual-rated and 47 | CK05BX470 200 5600 | CKO6BX562 200
have the capability of operation at —565°C 56 | CKO5BX560 200 [ 6800 | CKO6BX682 | 200
t0 +125°C and —55°C 10 +150°C 8 | cxonaxsa0 | 200 | 10000-| croaaxios | 200
Temferature Characteristic: . \ 100° | CKO5BX101 200 | 12000 | ckoeBX123 100
—15% at 0.V.D.C. and + 15% — 25% 120 | ck0O5BX121 200 | 15000 | cKO6BX153 100
at rated voltage ) 150 | CKO5BX151 200 | 18000 | CKO6BX182 100
Recommended circuit: (CK05) .0785 in. 180 | CKO5BX181 200 | 22000 | CKO6BX223 100
(CKO06) .0466 in., board hole diameter L 220 | CKO5BX221 200 27000 | CK06BX273 100
(drill No.47) (drill No.56) for Flush Fitting: 270 | CKO5BX271 2001 33000 { CKO6BX333 100
330 | CKO5BX331 200 | 39000 | ck06BX393 100

390 | CKO5B8X391 200 ] 47000°) CKO8BX473 100

470" | CK05BX471 200 56000 | CKO6B X563 100

CK05 CK 06 560 | CKO5BX561 200 68000 | CKO068 X683 100

680 | CKO5BX681 200 82000 | CK06BX823 100

}._W_.| e T IJA_] _.M._ 820 | CKO5BX821 200 | 100000°| CKO6BX104 100
— S 1000° | CKO5BX102 200 | 120000 | cko6BX124 50
H 045 " 1200 | CKO5BX122 100 | 150000 | CKO6BX154 50
R JMax 1500 | CKOS5B X152 100 { 180000 | CKO6BX184 50
Y g — 1800 | CKO5BX 182 100 | 220000 | CKO6BX224 50

T 2200 | CKO5BX222 100 { 270000 | CKO06BX274 50
lff 128 2700 | CKO05BX272 100 | 330000 | CKO6BX334 50
Min 3300 | CKO5BX332 100 { 390000 | CKO06BX394 50
S(¢L) #22a0G Sie) )} # 22AWG 3900 | CKO5BX392 100 | 470000 | CKO6BX474 50
Tinned Copper Tinned Copper 4700° | CKO5BX472 100 | 560000 | CKO6BX564 50
- - 5600 | CKO5BX562 100 | 680000 | CKO6BX684 50
6800 | CKO5BX682 100 | 820000 | CKO6BX824 50
8200 | CKO5BX%822 100 | 1.0Mfd | CK06BX105 50
10000 | CKO5BX103 100
MIL Type | CKO5 | CKO6 12000 | CKO5BX123 50
H(*0107) | 190" | 290" 19000 | CcKosB X153 50
- ” 5 18 CK058X 183 50
‘4"(‘31'3,)) :)38 ‘ggg,, 22000 | CKO5BX223 50

S LI KL M- 27000 | CKO5BX273 50

S(#015") |.200 -200 33000 | CKO05BX333 50
39000 | CKO5BX393 50

. 47000° | CK0O5BX473 50

NOTE: 1tems marked ' are standard stock 56000 CKO5BX563 50
products. 68000° | CKO5BX683 50
B2000 | CKO5BX823 50

100000° | CKO5BX104 50

Manufactured in U.K./ US.A,

CALL COMWAY... (0344) 24765 orTELEX 847201



CONNECTORS
Socket strips & adaptor boards ASTRALUX

(1 Adaptor boards & covers
[CJ Two piece socket strips
[CJ Compatible with I.C. sockets

MPB SERIES—MOULDED

Header and cover material: glass filled nylon.
Pins: gold plated brass.

Adaptor wiring boards or "headers’ allow discrete compo-
nents to be wired and plugged into standard D.I.L.

sockets.
PartNo. | Dime | Dim. | Dim. | Dim. | No. of
MPB-143 | .750 | 600 | .300 | .400 14
MPB-148 | .750 | 600 | 800 | 900 14
mpe-163 | .850 | .700 | .300 | .400 16 45 %060
mPB-168 | .850 | 700 | 800 | 900 16
MPB-246 | 1.245 | 1.100 | 600 | .795 24
MPC COVERS
Part No. A B [od
MPC-143-1 160 750 470 prTTTTTTTTTTT 1
MPC-143-2 400 750 470 : o
MPC-163-1 160 850 470 ! : l
MPC-163-2 400 850 .470 ' -
MPC-246-1 160 1.245 795 *i -
MPC-246-2 400 1.245 795
MPC COVERS

UNIVERSAL SOCKET STRIPS

X e Tt
Body Moulding . @ gé_ : e
One piece glass-filled nylon — 0.175" wide. ﬁk eaas EE}%E@E@@@E T
|
Contacts L e .
Beryllium copper. Finish .00003" gold over nickel. B
Standard strip has 25 contacts with leads on 0.1"" spacing T
and accepts leads up to .025" dia. ) qu
Mounting
Strips may be butted end-to-end maintaining 0.1" pitch U U o
over any length. Strips may also be cut to smaller sizes if B .
required. SB-25/WB-25
Solder and Wirewrap styles o E v
R, A s LLOIEOIpanenranaian = .
- - 1 -
WB-25 For Wire Wrap 025 sq. 625 L{H IRRARI H&ﬂﬂﬂ] i HJ o, T
SB-25 For Dip Solder .005 x .025 140 - - e -
MATING HEADERS ! . e
RARggL - .
Part No. A B . P i -
| e T .
wB-25-P Straight 2.500 215 - St e e
WB-25-PR Right angle 2.500 215 WB-25-PR
Manufactured in U.S.A.

*  CALL COMWAY...(0344) 24765 or TELEX 847201



ASTRALUX

GONNECTORS

1.C.Sockets

(T D.I.L. sockets
(] Gold or Tin plated leads
4

’Side-wipe’’ contacts

over copper strike
TEMPERATURE RANGE: —65°C to +125°C
PCB HOLE: .035 =+ .002” (0.89 =+ 0.05)
LOCATION: Socket leads are offset .026” (0.66)
from IC leads.

DETAIL B

047 X D25 WINDOW TYP 050
(1191 064) a2
3 }7 WAFER
| s

ANTI-WICKING

.
i 4 E \ozsx 1]
ns | N J 80 yL | weaa029

440 ! Hp
d m-l- 1279)

100 1YP ~
sy |

Manufactured in US.A.

Part No. Detail N, of DIM. A DIM. B DIM. C DIM. D
ICN-063-S3 A 6 295  (7.49) .300 (7.62) 405 (10.28) _— -
ICN-OB;;:S A 8 .385 (10.03) 300 (7.62) 405 (10.28) _ -
ICN-143-S3 A 14 695 (17.65) 300 (7.62) 405 (10.28) 113 (2.87)
ICN-163-S3 A 16 .795 (20.19) 300 (7.62) .405 (10.28) 163 (4.14)
ICN-183-S3 A 18 .895 (22.73) .300 (7.62) 405 (10.28) 213 (5.41)
ICN-203-S3 A 20 995 (25.27) 300 (7.62) 405 (10.28) .263 (6.68)
ICN-224-S4 B 22 1.095 (27.81) .400 (10.16) 575 (14.61) _ -
ICN-24(;-S4 B 24 1.195 (30.35) 600 (15.24) 775 (19.68) —_ -
ICN-286-S4 B 28 1.395 (35.43) .600 (15.24) 775 (19.68) —_ -
ICN-406-S4 B 40 1.995 (50.67) .600 (15.24) 775 (19.68) —_ -
ICN-649-S5 C 64 3.195 (81.15) 900 (22.86) 1.075 (27.31) _ -

NOTE: For ICY option, substitute 1ICY for ICN in part number, tin option only.
TECHNICAL DATA in. (mm) DETAIL A
BODY: Black polyester, glass-filled, except ICY Is tan
CONTACTS: Phosphor bronze, except ICY s
copper alloy #260 - [P
[ N I ols

CONTACT FINISH: ICN series 10 u inch {(.254 » m) min. gold
over 50 u inch (1.27 u» m) min. nickel N
ICY series 200 u inch (5.08 . m) min. tin

03T AM)[ WEKING

025 X DIp
{064 025
1

1
(5 oaJ_I‘ L

3 68)

» 047 X 0
Nt s 060
299) WINDDW TYP

DETAIL C
047 X 025 WINDOW TYP.
100 1Y
- (1195069
- ir 254 ’ U 21)
E 99 ok “"ﬁ
ANT) WICKING
WAFER
025 X DI
i 068 102
e S Al . =
E
L
175 ! N l‘ L 10
(444) - (279

CALL COMWAY... (0344) 24765 or TELEX 847201 *



Series BNC coaxial EBE["PAB

(1 Complies with DEF 5322—A
(1 Interchangeable with U.S. MIL-C-3608
1 500 and 750 versions

INTRODUCTION MECHANICAL INFORMATION

The Greenpar Series BNC, small, bayonet-lock, coaxial conn- All metal parts are fully machined brass, except for female
ectors comply in all respects to the Ministry Specification contacts, which are heat treated beryllium copger, and are
DEF 5322-A. Al items are fully interchangeable with BNC bright silver-plated to Specification DTD 919B and Argalin
connectors made to U.S, Military Specification MIL-C-3608, passivated to prevent oxidisation,

Available in 50 or 750hms impedance for use with an extensive All insulating parts are made from P.T.F.E. unless otherwise
range of British uniradio and American R.G. cables. specified.

Sealing gaskets are made from silicone rubber,
ELECTRICAL INFORMATION

The \(.S.W.R. will not exceed 1.20 at 4000mhz CABLE INFORMATION
Working voltage: 500V pgak Vol;age proof: 2000V peak Outlet style C10 UR 43, 72, 76
Temperature range; —55~ to +150°C RG 55B/U, 141A/u, 142A/u, 223/u
BICC, T3010
QOutlet style C12 UR 41,56, 70, 84
Telecon, PTIYM
Outlet style C25 UR 90, 96, 104
RG 59B/u, 62A/uy, 71B/u
BICC, RPC 2896
BNC 50 Ohms Description BNC 75 ohms Description
GE 35002C10 Eibow Plug
GE 35007H Panel Socket GE 37502C10 Elbow Plug
GE 35008 Bulkhead Socket GE 37507H Panel Socket
GE 35013 * Bulkhead Socket GE 375627 Bulkhead Socket
GE 35027 Bulkhead Socket gE g;gggg]g g?zk
GE 35028 * Elbow Adaptor GE 37570C25 Plug
GE 35031 T — Adaptor
GE 35032 * Straight Adaptor
GE 35034 Straight Adaptor R
GE 35039C10 Bulkhead Jack BNC accessories
GE 35060C10 Jack GE 30001 Cap & Chain
GE 35070C10 Plug ST 100539 Nylon Bush
GE 35141D10 Plug (crimped) ST 101503 Solder Tag

*Limited to exsisting inventory only

QUTLINE DRAWINGS—BNC 5001 and 750 Types GE 35002C10/GE 37502C12/GE 37502C25
Types GE 35070C10/GE 3757012/GE 37570C25 CONDUCTOR ENTRY
048"
QQNDUCTOR ENTRY . 1.22mm
500 77367. 2B UNEF . 2
o)
12mm 1 32mm T.__r, — - 1
.o { .56
'|5£7mm g ‘ 14.3mm L
PG, 1 I
d
CABLE ENTRY e 3.1?7'"“ CABLE ENTRY
E,anm gggmm 50n

Manufactured in U.K.

®  CALL COMWAY... (0344) 24765 or TELEX 847201




[SREENPAR

CONNECTORS
Series BNG Coaxial

(1 Cable information given where applicable
[ Bright silver-plated to spec DTD919B
(1 Preferred range

Types GE35060C10 t

Types GE35007H/ GE37507H
716" - B UNLF . 2 687" 09" 62"
116" - 28 UNEF . 2 CONDUCTOR ENTRY [~ 17.5mm 23mm rls.&m
062" MOUNTING HOL ES 5o n
 S—— } 1.32mm 120"dia. 12,7men H
867 50 3.05mm | & ¥
14.3mm 1 I -303" 436”
‘ 12.7mm t T 7.7mm 1,1 mm
{ o t 687" .50 @ 1 4
17, 5mm 12, 7me |
. " i -
e 2 50n @ ¢ .
CONDUCTOR ENTRY 06" JL_ !
TSlom 1 oa
Types (3‘7535027 /GE37527 Panel Piercing 750 CONDUCTOR ENTRY 0.78mm !
500" |
.’:‘?M MAX. PANEL 172" Panel Piercing 12.7mm |
em DT <36mm B0a  785a Front mounting .312” 8.0mm &
e Rear mounting .437” 11.2mm ' j
50" 4 MQUNTING toLES' =590 -
12.7mm
i -
38" 32 UNfF 2 Type GE35039C10t
106 . 03" 69"
Promm T B b ] 17, Sem L3 MAX. PANEL
. j ™™ 716" - 28 UNEF - 2
CONDUCTOR ENTRY -—ﬂ—
79" n
Type GE 35028 2, 30m Y,
7 Types GE35034 L
23,4mm T B UNEF -2 062"
B 132mm CONDUCTOR ENTRY
3 Panel Piercing :
.5
106" 1, 5mm
1:‘0.. l ]
r T 128 r
12, Smm
.“' ° 3
"'_u,zm_J 12.9mm 5.59mm
Types GE35008
.
{*1.36;7.... 25" MAx. PANEL  DOn 750 Panel Piercing
l 23| umqfiw
J ;
14, 3mm
1—L—— 06" - o 03,
LJ 8" 32 UNEF . 2. 1.51mm 0.78mm
126" J

32,0mm CONDUCTOR ENTRY 9. Immn
Type GE 35031
Type GE35013 »
" 32,5 *“"']
MAX. PANEL (_j
1-06° —
' 27,0men { ]
L 3837 UNEF 2 ] T p 4,
-06" CONDUCTOR ENTRY. NPT —
7,5 mm 32,0mm
Manufactured in U.K. 14, 3o

CALL COMWAY... (0344) 24765 or TELEX 847201
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CONNECTORS

Series NSO Coaxial

[SREENPAR

(] Meets U.S. MIL-C—-39012
[ Type V.S.W.R. of 1.05 @ 4,000 MHz
] Working volitage 1000V r.m.s.

Type Description Type Description
GE 15003C1 Elbow Plug GE 15015C1 Plug
GE 15007H Panel Socket GE 15022C1 Jack
GE 15008 * T Adaptor GE 15055C10 Plug
GF 15009 * Eilbow Adaptor | GE 15074C10 Elhow Plug

* Limited to existing inventory only

OUTLINE DRAWINGS

Type: GE 15015C1
Captive contact soldered—pressure sleeve cable clamp,
Cables: UR4 & 67

11/16" - 24 UNEF - 2 0.10" _CONDUCTOR ENTRY
781" 750"
18.8mm 18.1mi

| o.a2~ LCABLE ENTRY

156
38 1mm

INTRODUCTION

The Greenpar Series N, screw coupling co-axial connectors are
fully interchangeable with N connectors made to U.S. MIL—~C—
39012. N Series is supplied in 50 ohm impedance for use with
an extensive range of British Uniradio and American RG Cables.
A selection of these cables may also be obtained from Comway.

MECHANICAL INFORMATION
Details in the BNC Section also applies to N Series, {see pg. 26).

ELECTRICAL INFORMATION
Vgltage Proof: 2000V.r.m.s.
Temperature Range: —55°C to +1500C

Type GE 15055C 10

Captive contact soldered—pressure sleeve cable clamp.
Cag}es: UR43, 76; RG55B/U, 58C/U 141A/U, 142A/U,
223/U,

7/16" - 28 UNEF - 2 065" _CONDUCTOR ENTRY
| o
781 56
19.8mm 14.3mm :

CABLE ENTRY

38" 220°";

Type GE 15022C1
Captive contact soldered—pressure sleeve cable clamp.
Cables: UR4 & 67

11/16” - 24 UNEF - 2 0.10" CONDUCTOR ENTRY

] 1
1559::nm 7977!:"'1! O ] ]
L L =)
L f‘l /

—] 0.42 L_CABLE ENTRY

1-56”
39,7mm

Type GE 15007H 10"

?.T??mmL_] ™ 16.7mm ™
P
I

MOUNTIN; HOLES

-096” CONDUCTOR ENTRY) 0.125"
2. 44mm

Type GE 15074C10
Captive contact soldered—pressure sleeve cable clamp.
Cables: UR43, 76; RG55B/U, 58C/U, 141A/U, 223/U; BICC T3010

1687 B CONDUCTOR ENTRY
~ 42 9mm” o i

[ _ o
| 567
| 14 3mm

)
l- 7/16"- 28 UNEF 72

7817
79.8mm™

_ _ A" _CABLF ENTRY

(-

Type GE 15009 L
I5.6mm_ . Type GE 15008 P
e e
|
l 132"
33 5mm
15
38 't

78"
— -— 19.8mm-

78
19 8mm

Type GE 15003C1
Captive contact soldered—pressure sleeve cable clamp,
Cables: UR4 & 67.

18" ———— 0.10" CONDUCTOR ENTRY
‘{—* 46.0 nm : A—1 - ']
! 75" -
1 19.1mm -
| i )
1.38" a ! ‘
34.9mm =y _1
[ S,
T1716" - 24 UNEF - 2

| I ,
__ 781" 0.42 + [CABLE ENTRY
19.8mm

Manufactured in U K.

“  CALL COMWAY...(0344) 24765 or TELEX 847201



EIIIHIPMI Series UHF Coaxial

[] Low cost connector
[ Satisfactory up to 200 MHZ
[ Working voltage up to 500V peak

INTRODUCTION Type Description Type Description
The Greenpar UHF Series is a general purpose, low-cost range
of connectors. They are generally satisfactory at frequencies up GE 40001 Ptug GE 40010 Bulkhead Socket
to 200MHz but can be used with caution up to 500MHz, GE 40003 H Panel Socket GE 40023C10 Eibow Plug
Impedance is not constant and will, therefore, introduce some GE 40006 Straight Adaptor GE 40029H Panel Socket
voltage reflection. GE 40008 Reducing Adaptor { GE 40032C10 Plug

GE 40009 Reducing Adaptor | GE 40032C12 Plug
MECHANICAL INFORMATION: Details in the B.N.C. section
al i i -

so applies to the U.H.F. series. (See page 26). Types GE 40003/GE 40029 " o -
ELECTRICAL INFORMATION 25.90m ri,‘fm“] 14 3mm ]
Working Voltage — 500V peak. 7 25 _DIA.
Voltage Proof — 3000V peak. r’“mm ‘-1 il T 1 1
Temperature Range — 55°C to + 150°C ((5 1 - 62"
Iigfnm 15,
720 100

OUTLINE DRAWINGS 18,3mm 25 dmm —_
Type GE 40001 @ 4%@ OF 40095 _ MF'5. insuation
Cables: UR57, 59, 67,81, RG8A/U, 98/U, | 10" CONDYCTOR ENTRY
11A/U, 13A/U, 638/U, 66A/U. 2.5mm B

—

) 19.0mm

10" CONDUCTQR_ENTRY
2.5mm
1-50"

T_L O
38.1mm

CABLE ENTRY | 437" P.T.F.E. Insulation

,2’5}&,"'”;1 Panel Piercing

Types GE 40032C10/ GE 40032C12

Cables C10: UR43, 76, RG55B/U, 58C/U, 141A/U,
142A/U, 223/U;BICCT3010.

Cables C12: UR41, 56, 70, 84, TELCON PTIYM;
BICC RPC 2303.

10"CONDUCTOR ENTRY

e Type GE 40006 r—‘—;e}zgg;n —

- o
15.8mm
P.T.F.E. Insulation - |casie entay
C10 = .220"
c12 = .,257"
Type GE 40008/GE 40009
Type GE 40023C10 Used in conjuction with GE 40051 Plug.
e B, R o L | 141AIL. Cables GE 40008} UR43, 72, 76; RG29/U, 55B/U,
. ; : 137 58C/U,
casie entay_ 20" [ 345mm Cables GE 40009: URA41, 55, 56, 70, 84; RG59B/U,
62B/U, 71B/U.
® ABLE ENTRY GE 40008 = 21" 1-00"
GE 40008 = .26* }‘"25,4,,.,,,
SRR e
P.T.F.E. Insulation L 15,8 Manufactured in U.K.

CALL COMWAY... (0344) 24765 or TELEX 847201 ~



TERMINAL STRIPS |
Flexible, Europa and PCB WAYCOM LIMITED

1 12 pole terminal strip
[ Fitted with wire protection strip
(1 PCB Strips consecutively numbered

TERMINAL STRIPS DIMENSIONS in m.m.
The Europa range is available and can operate up to 170 C for short Dimension 2,5mm2 4.0mm?2
periods but for continuous operation at 100 C and is made from
polyamide. Europa Europa
A 10.0 12.0
Voltage Rating — 380 Volts r.m.s. B8 20.0 23.0
X . H 17.5 20.0
Wire Protection D 35 35
All types are available with wire protection strips, this protects the wire against L 117.0 140.0
damage caused by the screws. This can be ciritical when using cables with fine

vl\:l:fes;ials * For V.D.E. approved applicatiozns, this
Metal parts — Nickel plated brass ;:get:rr:;lr:gll;i g%e(()i \a}sOIats.Smm c/s

Wire protection strip — Nickel plated phosphor bronze

—{Dq— A
TYPES AVAILABLE BASIC TYPE NOS. i ?) @ @ 1 y
Cross Sectional Area 2.5m m?2 4mm2 1= \,{J, RN I =1 . .- o
Europa Range (12way) 6E/12DS 10E/12DS* f%‘ @@H 4 L. 1
i - N e j_
Current Rating * 10A 16A e 80mm "J ]
L ——— v - ,1
*Nominal Rating - see data sheet A
PRINTED CIRCUIT TERMINAL STRIPS No.of |  Basic Dims
Materials Poles Type L :
Insulator — Polyamide, Terminal Body — Tin plated brass
Terminal Pins — Brass, Tinplated 12 31285?2 gg gg
Terminal Screws — Steel. zinc plated, chromated 5S5mm PCM 16 8180/16 82 75
Wire Protection Strip — Nickel plated phosphor bronze 20 8180/20 102 95
Max Temperature 24 8180/24 122 115
Continuous +100°C Short term +170°C 4 8180/8/4 42 20
6 8180/12/6 62 50
10mm PCM 8 8180/16/8 82 70
10 8180/20/10 102 90
12 8180/24/12 122 115
4 8281/4 20.04 15.24
5.08mm 8 8281/8 40.36 35.56
0.2”) PCM 12 8281/12 60.68 55.88
( ) 16 8281/16 81.00 76.20
24 8281/24 121.64 116.84
5mm PCM 10mm PCM 5.08mm (0.2”) PCM -
- n " . . . . -35--
nn 23 ’ZL -L

Liiiae

——L L N

Manufactured by F. Wieland, W. Germany

®  CALL COMWAY... (0344) 24765 or TELEX 847201




P.C.B. CONNEGTORS

HELLERMANN Electronic Components Series 211& 219

3 Two piece P.C.B. — 0.100" grid
1 13 to 96 way
3 Meets DIN 41617 and DIN 41612

Series 211  These connectors meet the electrical and dimensional requirements
of specification DIN 41617,

Series 211 Dimensions in mm.
The female connector housings have conically shaped entries to provide guidance Part No.
during engagement, No.of Contacts Sialver Piated I1 12 e1 | €2
The 90° male contacts are soldered to P.C.B. with the female contacts having Male Conn.
solder backends for direct wiring. 13 211-116 45.8 -1 30 40
21 211-124 65.8 -| 50 60
TECHNICAL DATA o 31 211-134 | 90.8 -l 715 | 88
Housing: Green glass filled polycarbonate. Operating Current at +60 C: 5A Female Conn.
Male Contact: Brass plated 5u hard silver Operating Tem@erature: 13 211-114 45.8 | 34.2} 30 40
Female Contact: Phosphor bronze gold —-55"Cto 125°C 21 211-122 65.8 | 54.2| 50 60
flashed over Su hard silver Test Voltage: 750V at 50Hz 31 211-132 90.8 | 79.2] 75 85
Operating Voltage: 250V Insulation Resistance: 1012 Ohm
{.D.E.0110 Group A) Contact Resistance: 5M Ohm
Series 219 These high density connectors satisfy the requirements of specifi- Series 219 —
cations VG 95324 and DIN 41612. They are primarily designed for use in standar-  |No. of Contacts Position of Contacts Part No.
dized 19" Rack and Panel systems with single, double sided and multi-tayer
boards having track pitches of 2,54mm {(0.100"). Male Conn.
The connector housing protects the male contacts during engagement and 32 Rows a + c alternate spacing | 219-132
disengagement and ensures that the connectors are mated in the correct 64 Rows a + ¢ complete 219-164
position. 96 Rowsa+b+c 219-196
Female Conn.
The 90° male contacts are soldered to the P.C.B. with the female contacts suitable .
. 5 32 Rows a + ¢ alternate spacing | 219-232
for mini-wirewrap {post size 0.63x0,63x 13mm), 64 Rows a + ¢ complete 219-264
TECHN'CAL DATA 96 Rowsa+b+c 219-296
Housing: Green glass filled Noryl SE 1. Operating Current at + 70°C: 1A -
Male Contact: Brass plated 3u hard Opgrating Temgerature: Polarizing Key 219-105
gold over 3u nickel 65 Cto+ 125°C .
Female Contact: Brass plated at Test Voltage: 1000V r.m.s,
contact point 3u hard gojd over 2u Insulation Resistance: 106MOhm
pickel otherwise 0.2u goid over 2u nickel, Durability: 1000 operations
Operating Voltage: 250V (V.D.E, 0110 Group A Contact Resistance: 15 mOhm
Operating Current at +20°C: 2A
Creepage/Air minimum path: 1.5mm
A female contact can be replaced by a polarizing key and the male pin cut off to
avoid mismating of connector pins.
Series 211 Male - Female Series 219—100 Male Series 219—200 Female
ETYIY e '
e N - - =
o1 St S aes -
ST Tiied
[+ T T g 3
) o , q 1}“
E = o
g !"—’ I ®e
CE 2] | lise
b= I
H =4 N odl
PE e o [les)
i E Jleel - ‘
P = \ ! ===
LE 1$o || I Seaa |
PE 1l 11 ke
= ! AR as =
E = ‘ R U P -]_, )
4o 44 Lf . ¥ |
] Ja2ees 3 .
[ U P02 B

Manufactured in West Germany

CALL COMWAY... (0344)24765 orTELEX 847201 °




HBS 07A Series CONNECTORS

Round Multiway HELLERMANN DEUTSCH

{1 Miniature multiway connectors
1 Seven shell sizes
3 Quick positive locking

HBS SERIES
Introduction
The HBS (Hellermann Deutsch Bayonet-Solder) Series of The HBS Connector bayonet coupling gives quick positive
electrical connectors has been designed to provide the locking, visual and audible indication of correct engagement,
equipment designer with a range of miniature multi-way and reliability under extremes of shock and vibration,
connectors with inset arrangements in a variety of shell Designed to conform to the requirements of MIL-C-26482
sizes compatible and intermateable with standard MIL-C- and DEF-5325 pattern 105, HBS Connectors are ruggedly
26482 layouts with solder terminations to accept 16 to constructed to meet a variety of applications, military and
24 a,w.g. wire, civil.
Note: 1. All dimensions are in inches Note: A(\jlai'able )Nri]tfhiﬂsct)ockists Certificate
A X in accordance wit .0.D. stockist appro-
2, Tolerzjmces unless othermse stated: I val issued by D.Q.A.B. Release chargs for
Fractions +,015, decimals +,005, angles +0°30°0". Stockists Certificate is 5% of the order
value,
G H
HBS07A SERIES—Jam Nut Receptacle £ J
*0* Ring for
Key Index A] Panel Seal
Groove
Main Polarizing
Key Way
-../ ° = }
b .
‘ MGT.Flat © - - K
[
8 . 0
Across E dia. '
Flats o
J e s— — se 1
Max, Panel Thickness Panel Mounting
Slze 8 to 18 3/16" e Hole
DIMENSIONS Size 22.5/16"
C +.001 D +,000 i J+010 K +.000
Part No. A 1016 B -.005 | 1010 Edia | F +005) G+005) H Max | "0 —1010
HBS07A-8-98P 7 38 .47 2 11
HBSO7A.8.4P .750 9 3 .630 1.06. .125 150 572 542
HBSO7A-10-6P 875 1.062 .590 .655 1.187 71 125 .150 .697 669
HBSO7A-12-3P 1.062 1,260 750 .818 1.375 711 .125 .150 884 830
HBSO7A-12-10P.
HBSO7A-14-12P 1.188 1.37% 875 942 1.500 g1 125 .150 1.007 955
HBSO7A-14-19P.
HBSO7A-16-26P 1.312 1.500 1.000 1.066 1.598 J11 1256 .150 1.134 1.084
HBSO7A-18-32P 1.438 1.625 1.125 1.191 1,750 711 125 .160 1.259 1,208
HBSO7A-22-55P 1.688 1.937 1.375 1.441 2,062 .900 .160 * 1.507 1.459
*Contacts do not protrude beyond shell in this size,
Manufactured in U.K.

*”  CALL COMWAY... (0344) 24765 or TELEX 847201



HBS OGE Series CONNECTORS

HELLERMANN DEUTSCH Round Multiway

] Conform to DEF — 5325 pattern 105
2 Rugged construction
1 Accepts 16 to 24 A.W.G. wire

HBSOG6E Series — Straight Plug

le— A. Max .
Thread DIMENSIONS in ins.
Part No, AMax [ BMax | CMax Thread

HBSOGE-8-98S 750 | 560 | 1280 | 7/16 — 28 UNEF
HBSOBE-8-4S
HBSOBE-10-65 859 685 | 1.280 | 9/16 — 24 NEF
B Max HBSO0BE-12-38 1.031 813 | 1280 | 11/16 — 24 NEF
HBSO6E-12-10S
HBSO6E-14-125 7| 1.156 930 | 1.280 | 13/16 — 20 UNEF
HBSO6E-14-19S
HBSOGE-16-268 | 1.281 | 1.057 | 1.280 | 15/16 — 20 UNEF
HBSO6E-18-325 | 1.391 | 1.175 | 1280 | 11/16 — 18 NEF

HBSOBE-22-555 | 1.656 | 1.428 | 1.270 | 15/16 — 18 NEF

&
N
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\/
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\/
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L
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v,

X
0
R

AKX

4,
e
pOCO

Y,

5

Main Polarizing Key Note: Available with Stockists Certificate

in accordance with M.O.D, stockist appro-
val issued by D.Q.A . B, Release charge for

416?0 Series— Stockists Certificate is 5% of the order
Straight Cable Clamps value.
For use with 466 HBSO6E
Plugs and 460
Receptacles (Mod.059).
D. M
c _-| ax o
g
2
CINgY ©
t “ Note — HBSOGE Cable Clamp
HBSO6F = HBSOG6E + straight cable clamp.
5 M Please order as HBSO6E and call up, asa
. Max separate item, 416750/shell size,
T 70l P
t
:'l ”-r Thread
J_— ol
J—— A, Max _J
DIMENSIONS in inches
i g G mon 466 *Note: G is overall length of connector
Part No.t | A max | B max C free D max| E max| F min 460 HRSOGE Thread . plus cab!e clamp, )
216750/8 | 0.560 | 1.197| 0.130 | 0.812] 0.187 | 0.240 | 1960 1953| 7/16'x 28 UNEF| Note” The suffix No. refers to shell size
416750/10( 0.685 | 1.197| 0.220 | 0.891| 0.187 | 0.297 | 1.925 1.917| 9/16'x 24 UNEF
416750/12 | 0.813 | 1.197] 0.312 | 1.016| 0.281 | 0.422 | 1.925 1.917|11/16’x 24 UNEF
416750/14 | 0.930 | 1.197]| 0.437 | 1.141| 0.325 | 0.547 | 1.925 1.917|13/16'x 20 UNEF
416750/16 [ 1.057 } 1.270! 0.562 | 1.203| 0.356 | 0.609 | 2.000 1.99015/16'x 20 UNEF
416750/18 | 1.175 | 1.270| 0.625 | 1.469( 0,456 | 0.734 [ 2.000 1.990}11/16'x 18 UNEF
416750/22 | 1,428 | 1.330| 0.750 | 1.656| 0519 | 0.922 [ 2.200 2.140|15/16'x 18 UNEF

Manufactured in U.K.

CALL COMWAY... (0344) 24765 orTELEX 847201
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466 Series CONNECTORS |

Round Muitiway HELLERMANN DEUTSCH

(] Complying with D.E.F. 5325 pattern 105
(] Plugs and receptacles available
[J Quick release multiway connectors

460 SERIES

Introduction Note: Available with Stockists Certificate in accordance

The Hellermann Deutsch 460 Series are simple, trouble- with M,O.D, stockist approval issued by D.Q.A.B.
free, quick-release, multiway connectors with rear release Rellease charge for Stockists Certificate is 5% of the order
crimp contacts and hard face socket inserts, vale.
Insert arrangements compatible and intermateable with
Z(\a/\?garq MIL-C-26482 layouts with contacts to accept 29 Cable Clamps

wire. If straight cable clamps (Mod.059) are required please
Designed for use in environments encountered in aircraft, ~ call up separately using the part no. 416750/shell size
missiles and military equipments the 460 Series features (see cable clamp section).

the most simple assembly procedures with rear release,
positive retention of the NAS 1600 type contacts. A
minimum of operator training is required for safe reliable Note
"~ assembly of these connectors. 1. All dimensions are in inches
2. Tolerances unless otherwise stated:

. Plugs and receptacies are available in various shell styles to Fractions +.015, decimals +.005. angles +0°, 30".0

: provide intermateability with connectors complying with
DEF5325 pattern 105, MIL-C26482, PrL.54125,

PrL. 54130, EL.2112 pattern 602_ and NAS_1599. Herm- DIMENSIONS
etically sealed receptacles are available within the ramge

(462H Series). Part No. A Max. | B Max C Max. Thread

460 Series Connectors are manufactured in the United 466-8-335 .750 .560 1.404 7/16" —28UNEF
; C f i P o i 466-10-6S .859 685 1.404 9/16” —24UNEF

Klquom and_m{ere selected for use in all airframe appli 466.14.19S 1156 '930 1404 13/16" _20UNEF

cations for miniature bayonet coupling connectors by the 466-16-26S 1.281 | 1057 | 1404 15/16” —20UNEF

Procurement Executive (M.0.D,) as the interim standard to 466-18-32S 1.391 | 1,175 1.404 11/16” —18UNEF

EL2112 pat, 602 as defined in DEF59-32 (part 2) issue 1. 466-22-555 1.656 | 1.428 | 1.404 | 15/16” —18UNEF

466 SERIES PLUGS—BAYONET COUPLING CONNECTOR

STANDARD DENSITY
— Thread
— Main

—
Z Polarizing

A
Dia.
Over Knur!

Manufactured in U K.

*  CALL COMWAY... (0344) 24765 or TELEX 847201




HELLERMANN DEUTSCH

460 &462H Series CONNECTORS

Round Multiway

{1 Layout conforms to MIL—C—26482
[1 Hermetic receptacles available
[ Accepts 20 A.W.G. wire

Standard Density

Fo >

DIMENSIONS in inches

Main
Polarizing
Keyway i

460 SERIES RECEPTACLES — Square Flange Mounting, Bayonet Coupling
connector, Crimped Contacts

[

G
E—d L ¢

Thread

©)

=

Mountin

L

Hoies — .120 dia sizes 8 —22,

.147 dia Tor size 24 only (Type 4 places)

Note: Available with Stockists Certificate in
accordance with M.O.D, stockist approval
issued by D.Q.A B, Release charge for
Stockists Certificate is 5% fo the order value.

Part No. A Max 8 +.005 f-‘g’o‘s D Max E +.006 F +.005 G Max. H Thread
460-8-33P 328 594 A7 560 .438 072 1.412 7/16" —28 UNEF
460-10-6P 954 719 590 .685 438 .072 1.412 9/16" —24 UNEF
460-14-19P 1.141 906 875 930 438 .072 1.412 13/16" ~20 UNEF
460-16-26P 1.234 .969 1.000 1.057 438 072 1.412 15/16" —20 UNEF
460-18-32P 1.323 1.062 1.125 1.175 438 .072 1.412 11/16" —18 UNEF
460-22-55P 1578 1.250 1.375 1.428 563 094 1.467 15/16 —18 UNEF

462H SERIES HERMETIC RECEPTACLES—Square Flange Mounting, Bayonet Coupling Connector, Solder Bucket Contacts.

Standard A
. I — ——-———'-{ Mai - H
Density ) B __ o Polarizing ::1 "‘ 4 D dia
Groove eywa - ‘ (Type)
inted —
Orange éf
@] .~ Nickel lron —
e Contacts
Eia B - g Gold Plated B(Tye) Bia
— ia.
Sizes
8-22 1 Recommended panel mounting holes
120 dia
E
. [__c Dp.l
DIMENSIONS in inches e
B c + F dia G dia, H.Max L +010
Part No. AMax 1 4005 +010 | D205 | EZ010 1 4403 | 4003 (Refy | 2030 1 = 000
462H-8-33P .860 594 588 062 115 471 .560 .801 .148 570
462H-10-6P .954 719 .588 .062 .15 .588 670 .801 .148 .680
462H-14-19P 1.141 906 .588 .062 .15 873 904 801 .148 914
462H-16-26P 1.234 969 588 062 115 .998 1.029 801 .148 1.039
462H-18-32P 1.328 1.062 588 .062 415 1.123 1.154 801 .148 1.164
462H-22-55P 1.578 1.250 650 .093 .15 1.373 1.373 .895 .16 1.383

Manufactured in U K.

CALL COMWAY... (0344) 24765 or TELEX 847201
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PATTERN 602 /RR CONNECTORS

Round Multiway HELLERMANN DEUTSCH

[ ] Improved contact alignment
L] Hard face socket insert
[ “Cork in bottle” sealing

6020

INTRODUCTION

The Hellermann Deutsch RROO series is a range of medium density, bayonet connectors, designed to meet the exacting
demands of Ministry and Aerospace applications. The majority of the range is qualified to Procurement Executive,
Ministry of Defence Specification EL 2112 Pattern 602, and utilise rear release contacts to specification EL 2113
Pattern 602.

The connectors are intermateable and intermountable with connectors conforming to DEF59-35 Pattern 105,
MIL-C-0026482, NAS 1599, NFL54125, LN29500, MIL-C-83723 series 1 (Bayonet).

These connectors reflect the latest “State of the Art” in connector design with the following design features.
1. Improved contact alignment resulting from positive contact retention and stability.

2. Hard face socket insert ensuring the pin contacts do not penetrate the mating interface.

3. "Cork in bottle’ sealing providing maximum interfacial sealing.
4

. Accessory locking mechanism ensuring positive positioning of cable clamps etc.

General Speciﬁcatjon The upper limit quoted is the maxi- Wire Sealing Range
) mum internal hot spot temperature The rear sealing grommet of RROO

Current Rating resul_ting from any combinatio_n of Series Connectors is designed to seal on
The current rating of any contact ambient temperature and heating due wires having overall diameters within
within a connector is governed by the to current. the following range: —
heating effect of the current and the Working Voltage Size 20 0.040to0 0.083 inch*
ambient temperature. 700VDC at Sea Level Size 16 0.068 to 0.103 inch
The performance of the RROO Series G00VAC r.m.s. at Sea Level Size 12 0.106 to 0.158 inch
Connectors at all times exceeds the Dielectric withstanding voltage *In the case of contact size 20, it is
bynch_ed ratings _of the appropriate 2100VDC at Sea Level pQSS|b|e to insert qnd accomm_odate
size wire having insulation equal in 1500VAG r.m.s. at Sea Level wires up to 0.090 in. overall diameter,
temperature rating to that of the but |'f these are to be removable,
connectors. Contact loading should Sheil Material special contacts must be used, consult
not exceed; — Environmental — Aluminium Alloy factory.

Size 20 Contacts 7.5 Amp Contact Material Finish

Size 16 Contacts 20 Amp Environmental - Copper Alioy Metal Parts

Size 12 Contacts 25 Amp Insert Materials Environmental

The resilient inserts are manufactured Cadmium Plate

Temperature o using fluorinated silicone rubber and Ofive Drab
Operating temperature range —65 C are resistant to most aircraft lubricating Contacts
to +200°C. and hydraulic oils and fuels. Gold Plated

PURCHASE CONDITIONS
These connectors are stocked and supplied to Condition “B’’ although other Conditions can be offered on request.

PATTERN 602 — CONDITION “B”
PATTERN 602 connectors fully qualified to Spec. EL 2112 and packaged in accordance with special Conditions of
Procurement, Condition ‘B".

(Condition ‘B’ supplements the basic 602 connector by the addition of the appropriate
quantity and type of contacts, filler plugs and insertion/extraction tool but does not
include cable accessories ~ which should be provisioned separately)

RRO*E-**.****_1 A connectors are the direct equivalent of Condition ‘B’ and the connector is
identified with the appropriate Patt 602 part number.

Note. — Available with stockists Certificate

in accordance with M.O.D. stockist approval
issued by D.Q.A.B. Release charge for Stockists
Certificate is 5% of the order value.

Manufactured in U.K.

®  CALL COMWAY... (0344) 24765 or TELEX 847201




HELLERMANN DEUTSCH

TTERN 602/RR CONNECTORS

Round Multiway

(] Choice of insert arrangement

1 Auvailable in size 12, 16 & 20 contact ratings
] Orientations available on insert & shell

6026

8-33

3—size 20
14--4 14-5
4-size 12 5-—size 16

8-98

3—size 20

%k 14-12 14-15
8-size 20 14 —size 20
4--size 16 1—size 16
I

10-6

6-size 20 14--18 14-19
18*-size 20 19--size 20

20-39
37-—size 20
2—size 16

20-16
16 —size 16

20-41

24-19

10-98
6—-size 20

16—23
22—size 20
1-size 16

‘ 16-99
12-3 26 2% 20 Huen
3—-size 16 2-size 16

-
12-8 18-8 18-11
8-—size 20 8—size 12
18--30

12-10 e 1832
10—size 20 2?_:::: ?g 32-size 20

22-12 22-21

12—size 12

22-32 22-36

22-41
27—size 20
14 —size 16

22-55
55—size 20

24-31

24-61

24--98

Manufactured in UK.

CALL COMWAY...(0344) 24765 or TELEX 847201
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PATTERN 602/RR CONNECTORS

Round Multiway HELLERMANN DEUTSGH

(1 Positive mechanical insert retention
[ 1 Contact current loads from 7.5 amps to 25 amps
(] Operating temperature —65°C to + 200°C

6027
KEY INDEX GRODVE RNl 19011 NGERT
R ROO E Coﬁuﬁﬂz‘ﬂ_\ MAIN . umax 1301PROJECTION 6020
. POLARIZING T~ --””777’_‘7 -

|reyway _‘,L”\_‘_ﬁ_?‘__, ;ésiILV SPACED (leSS backshe“)

WAL L MOUNTING RECEPTACLE i y

o i e S

! ) 1 | - (‘: * ’

s N Ax W DIA
o ,H - ) | - .
i o L IAX
1
. S0 l
o X
] 061
R _4_ 046
OF F MOUNTING HOLES, i 1ax L THREAD
dmo ?)\A(wbt’\;LS; zfl ’ O T AECOMMENDED MOUNTING PANE L
_1ATDIA SIZES230NLYS
A B C E G M N R S X W
PART NUMBER MAX MAX | SQ +.016 | MAX L THREAD-2A +.003 MAX MAX | MAX +.005 +,005
MA X

RROOE-08-*P/S* 1.492 .540 .828 062 |1.215 %-20 UNF 471 .305 .540 617 594 .568
RROOE-10-*P/S* 1.492 540 954 062 1,215 5/8-24 UNEF .588 .405 .540 .734 719 685
RROOE-12-*P/S* 1.492 540 | 1.047 062 |1.215 %-20 UNEF .748 531 540 .858 812 .864
RROOE-14-*P/S* 1.492 540 | 1.141 062 |1.215 7/8-20 UNEF .873 .665 .540 .984 906 .989
RROOE-16-*P/S* 1.492 540 | 1.234 062 |1.215 1-20 UNEF .998 .790 540 (1,112 .969 1.113
RROOE-18-*P/S* 1.492 540 | 1.328 062 11.215 1-1/16-18 UNEF 1.123 .869 540 |1.218 1.062 1.238
RROOE-20-*P/S* 1.652 697 | 1.453 094 11,275 1-3/16-18 UNEF 1.248 994 540 {1.345 1.156 1.363
RROOE-22-*P/S* 1.652 697 | 1.578 094 1,275 1-5/16-18 UNEF 1.373 1.119 540 |1.468 1.250 1.488
RROOE-24-*P/S* 1.552 .730 | 1.703 .094 |1.275 1-7/16-18 UNEF 1.498 1.244 540 | 1.593 1.375 1.615

o -
. MAIN PDLARIZING KEY {_ AMax 190} INSERT
e GMax | 130§ PROJECTION
FREE PLUG WITH KNURLED COUPLING NUT 0 5 } ] :gfuimv SPACED 6026
Al
\ € MAX - ST (less backshe“)
— NMAX
L BRI e
: E ! J SMAX
 —— 1 X
: O|E3d fi-ti+- |
i  m— Y
HI
IFULLY MATED COUPLING INDICATION / e *
STRIPES TO ALIGN WITH 3SIMILAR
STRIPES ON SHELL WHEN FULLY L THREAD
@AYEDWA:NTEDOD}:NPE) e
A C G N R S
PART NUMBER MAX MA X MAX L THREAD-2A MAX MAX MAX
RROGE-08-*P/S* 1.507 .782 1.230 ¥-20 UNF .305 540 617
RROGE-10-*P/S* 1.507 926 1.230 5/8-24 UNEF .405 .540 734
RROGE-12-*P/S* 1.507 1.043 1.230 %-20 UNEF 531 .540 .858
RROGE-14-*P/S* 1.507 1.183 1.230 7/8-20 UNEF .665 540 .984
RROGE-16-*P/S* 1.507 1.305 1.230 1-20 UNEF .790 .540 1.112
RROG6E-18-*P/S* 1.507 1.391 1.230 1-1/16-18 UNEF .869 540 1.218
RROG6E-20-*P/S* 1.507 1.631 1.230 1-3/16-18 UNEF 994 540 1.345
RROG6E-22-*P/S* 1.507 1.656 1.230 1-5/16-18 UNEF 1.119 .540 1.468
RROGE-24-*P/S* 1.507 1.777 1.230 1-7/16-18 UNEF 1.244 540 1.593

Manufactured in U.K,

CALL COMWAY... (0344) 24765 or TELEX 847201
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HELLERMANN DEUTSGH

PATTERN 602/RR CONNECTORS

Round Multiway

) MIL-C-0026482 and M!L-C-83723 Series.
(1 Backshells available with strain relief

(3 Specification intermateable with DE F59-35 Patt 105,

600026 i 600019 o

KEY INDEX GROOVE
RRO7E MAIN POLARIZING KEVWAY QQLVQUECODEDN» o AMaX - 6027
Y G Max N INGERT
L TR 4T (less backshell)
JAM NUT RECEPTACLE . 540 Max 3TEETH EQUALLY
* r | SPACED
ADF ’ ™ “v 77
e | e REET
ﬂL I "J i N max
| N N gu\‘
N 1 E I I | | H ‘1‘ <?~552T>
s i ‘ L |
P L]
A = / 06!
- T”YNjE"AL/ i &'—:QKEADCMS RECOMMENDED MOUNTING PANEL
" Commax 11_p SR
senung g/ T T paved TeRReS
PART NUMBER A B C D G J K | L THREAD -2A M N P S IT THREAD -2A w VA
MAX MAXI MAX]| MAX|[+.000] MAX + 0031 MAX MAX +.005] +.005
010
RROTL-08-*P/S*|1 492 (7)8? 1.078] 954]1.215] 530! 767 %20 UNE| 471 305 48] 617 9/16-24 UNF| 572| 536
RROTE-10-+P/5+ 11492 707N 203 1.078[1.215| 655 892 % -24 UNLF| 588/ 405 1871 73401171624 UNEF| 697 661
RROTE-12-*P/S*|1 492 ggf 1.391)1.266{1.215| .818/1.079]  %-20 UNEF| .748| 531 (‘)2; 858 .20 UNEF] 895| 824
RROTE-14-P/S*|i 492 ggf 1.516/1.391|1.215| 942|1.205]  7-20 UNEF| .873| .665 (‘)2; 984|  1-20 UNEF|1.010] 948
RRO7E-16-"P/s*(1.492 | [07) 1 6411516 1.215|1.066{1.329|  1-20 UNEF| .998| 790/ 8711112 1 -18 UNEF|1.135)1.072
RRO7E-18-*P/S*|1.492 :Z)g{ 1,766 1.641]1.215| 1.191|1.455(1-1/16-18 UNEF|1.123] .869 (‘)gg 1218 1%-18 UNEF|1.2601.197
RRO7E-20-*P/S*|1.552 [ 71311.954|1.828(1.2751.316|1.579|1-3/16-18 UNEF|1.248| 994/ 220|345 1 -18 UNEF|1.385]1.322
RRO7E-22-*P/S*[1.552 ;gﬁ 2.078]1.954]1.275|1.44111.705|1-5/16-18 UNEF|1.373 1.119-(2,2% 1.468] 1v-18 UNEF|1.510]1.447
RRO7E-24-*P/S*|1 552 1%3 2.203/2.078[1.275[1.566 {1.829|1-7/16-18 UNEF |1.498]1.244 -éég 1593 1 -18 UNEF|1.635(1.572

Backshells Accessories

Backshells, 90°, with strain relief

Spares

Pin Contact

Socket Contact

Filler Plug
Insertion/Extraction tool

Manufactured in U.K.

Backshells, Straight, without strain relief
Backshells, Straight, with strain relief

Standard Bush for strain relief backshell
(** substitute shell size, e.g. 600019-08-12)

600019-**-12
600026-**-12
600027-*%-12

600036-"*

0641-1-2031
100503
4113-4-2001
M15570-20

CALL COMWAY... (0344) 24765 orTELEX 847201
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CONNECTORS
det-flecs " Insulation Displacement

)

molex

(

(] No Insulation Stripping or Soldering
(1 Simuitaneous {(Gang) Termination Technique
(] Reduced Labour Costs

INTRODUCTION TO “I.D.C.”

The electric/electronic manufacturer, today bases
terminal connections on the following requirements:
1. Space saving (density)
Flexibility
Potential, lower installed costs
Reliability
. Performance
. Versatility
These goals can be accomplished with the Molex
Flat Cable Connector System.
Space saving is the end result when specifying a flat
cable on .060"" centres with a suitable sized terminal.
The proper design of Housing, Terminal and assembly
method provides a flexible system. Any quality manu-
factured flat cable on .050" centres can be terminated.

o0 s wN

CABLE MOUNTING CONNECTORS — 4700 SERIES

Sound concepts of terminal design and assembly tech-
nigques for mass termination lowers the installed costs.

An "engineered” terminal with properly supported
cable, results in performance of (a) low contact resistance
values, (b) non-overstressed contacts (dual), (c) suitable
insertion/withdrawal forces and the reliability of no
shorts or cut strands. All tests for shock, vibration, env-
ironmental conditions, insulation resistance and dielectric
withstanding voltage are met.

The same terminal, with the properly selected hous-
ings, provides the versatility of accommodating a wide
range of wire sizes and types. Available are shielded
(blind) or daisy-chain (thru) cable mounting covers and
housings that can mount to a header with or without a
latching means. An optional strain relief can be used.

Cir. Cir.|
Size| Order No. Eng. No. Size| Order No. Eng. No.
10 115-25-5102 {A-4700-108B551 10 115-25-5104 |A-4700-10D551
14 |115-25-5142 | A-4700-14B551 14 |15-25-5144 |A-4700-14D551
15 {15-25-5162 | A-4700-16B551 16 |15-25-51641A-4700-16D551
20 [15-25-5202 |A-4700-20B551 20 {15-25-5204 |A-4700-20D551
26 115-25-5262 |A-4700-26B551 26 (15-25-5264 {A-4700-26D551
34 |15-25-5342 {A-4700-34B551 34 115-25-5344{A-4700-34D551
40 [15-25-5402 |A-4700-40B551 40 (15-25-5404 | A-4700-40D551
50 115-25-5502 {A-4700-50B551 50 {15-25-5504 A-4700-50D551_{
Std. lower HSG ASM (w/latch) & | 60 [15-25-5602 |A-4700-60B551 ztdt.dlower HSHGSQS(M’\ (vs;/l?tc_h) 60 {15-25-55604 |A-4700-560D551
i i - std. upper ru) strain
?2%#2%?{%?9 (blind) strain 64 [15-25-5642 |A-4700-64B551 relief optional 64 [15-25-5644|A-4700-64D551
STRAIN RELIEF (Optional) — clips onto 4700 connector
Futl Top Surface . .
P Cable Recess Ordering Information
K Cir. Cir.
Size Order No. Eng. No. Size Order No. Eng. No.
\ 10 15-05-6101 4704-10 34 15-05-6341 4704-34
14 15-05-6141 4704-14 40 15-05-6401 4704-40
< 16 15-05-6161 4704-16 50 15-05-6501 4704-50
20 15-05-6201 4704-20 60 15-05-6601 4704-60
\ 26 15-05-6261 4704-26 64 15-05-6641 4704-64 |
Snap-On Latch
Fig. 6
For further information on “‘Jetflecs’”” please contact our sales desk. MADE IN USA

40
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CONNECTORS

det-flecs Insulation Displacement

(] Cable available up to 64 circuits

(-

Industry compatible assembly tooling

[J Currentrating 1 amp. contin.

HEADERS — 7402 Series

Type C

A-7402 wafer ASM is for use with
the 4700 series connector w/o strain
relief (types A, B, C,& D)

Type D

A-7402 wafer ASM is for use with
the 4700 series connector w/strain
relief (types A thru F)

HEADERS — 7404 Series

Type C

A-7404 wafer ASM is for use with
the 4700 series connector w/o
strain relief (types A, B, C,& D)

Type D

A-7404 wafer ASM is for use with
the 4700 series connector w/strain
relief (types A thru F)

—

Cir. [ cir. [cir. cir.

Size| Order No. Eng. No. Size| Order No. Eng. No. Size| Order No. Eng. No. Size! Order No. Eng. No.

10 {10-56-3103|A-7402-10C503 10 {10-56-3104 |A-7402-100503 10 {10-55-3103|A-7404-10C503 10 110-55-3104 |A-7404-100503
14 [10-56-3143}A-7402-14C503 14 [10-56-3144 {A-7402-14D503 14 110-55-3143{A-7404-14C503 14 {10-55-3144[A-7404-14D503
16 [10-56-3163|A-7402-16C503 || 16 |10-56-3164 |A-7402-16D503 16 [10-55-3163|A-7404-16C503 16 |10-55-3164[A-7404-16D503
20 [10-56-3203[A-7402-20C503 20 |10-56-3204 [A-7402-20D503 20 [10-55-3203 |A-7404-20C503 20 ]10-55-3204 |A-7404-20D503
26 |10-56-3263|A-7402-26C503 26 110-56-3264 [A-7402-26D503 26 |10-55-3263 |A-7404-26C503 26 |{10-55-3264 | A-7404-260503
34 |10-56-3343]A-7402-34C503 || 34 ]10-56-3344A-7402-34D503 34 |10-55-3343 | A-7404-34C503 34 [10-55-3344 [A-7404-34D503
40 |10-56-3403A-7402-40C503 40 |10-56-3404 |A-7402-40D503 40 [10-55-3403 |A-7404-40C503 40 }10-55-3404|A-7404-40D503
50 [10-56-3503|A-7402-50C503 50 ]10-56-3504 |A-7402-500503 50 |10-55-3503 |A-7404-50C503 50 |10-55-3504 [A-7404-50D503
60 {10-56-3603|A-7402-60C503 60 [10-56-3604 |A-7402-60D503 60 {10-55-3603 |A-7404-60C503 60 |10-55-3604 | A-7404-60D503
64710-56-3643|A-7402-64C503 64 [10-56-3644 |A-7402-64D503 64 |10-55-3643 |A-7404-64C503 64 110-55-3644{A-7404-64D503

ROUND CONDUCTOR FLAT CABLE — 6800 Series

Main Features

Error free wiring

i C . | __Circuits Order No. Engineering No.
e High flexibility e Industry Compatible 10 82-28-1710 6800G-10-100B
. 14 82-28-1714 6800G-14-100B
e Symetrical cable e 300V 1 amp 16 82-28-1716 6800G-16-1008
e Zippable e UL listed 20 82-28-1720 6800G-20-1008
26 82-28-1726 6800G-26-1008
.050” Round Conductor Flat Cable
— A
025
+.007 Circuits Order No. Engineering No.
e B ————— 34 82.28-1734 6800G-34-100B
> a0 82-28-1740 6800G-40-100B
b= 050+ .003 _ 50 82.28-1750 6800G-50-100B
™~ 60 82-28-1760 6800G-60-100B
’CP——J(\—/WF 035+ .003 64 82-28-1764 6800G-64-100B

e Up to 64 circuits
e #28 AWG stranded

Ordering Tables:

)

TOOLING A special bench mounting tool is available for use with these connectors. Please contact our sales desk for ordering information.

MADE IN US.A.

CALL COMWAY... (0344) 24765 orTELEX 847201
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CONNECTORS

2,54 mm (100) KK Interconnect System

] Low Cost
[ Stocked in Tin Plate
[J Full Range of Tooling Available

100KK TECHNICAL DATA

ELECTRICAL CHARACTERISTICS

Resistance
Resistance is approximately 7.0 MV for a rigid tin-plated
wire, double-cantilever termination {24 AWG)}. The probe
on a crimp-type terminal is placed 25,4 mm (1 inch) from
the crimp barrel. Gold-plated termination is about 2 mm
higher.

High Voltage Dielectric Test
Terminals mounted in connector withstand 1500 volts
RMS applied between adjacent terminals far 60 seconds.
Capacitance when measuring adjacent terminals in housings
att KHZ and 120 HZ is 1.5 Pico-Farads average.

Rated Voltages, Currents
Recommended 2.5 amps at 30°C temperature rise over
ambient. Contact factory for higher values. Maximum
voltage 250 VAC.

MECHANICAL CHARACTERISTICS

Engage/Disengage Forces
For connectors with tin-plated termination mating with
0,64 mm (025 inch) square wire, initial engage forces are
0,199 kg (7 ounces) average per circuit. Disengage force is

Temperature Rise/Operating Range

30°C maximum
Temperature rang

rise for all connectors at rated
e —40° to + 105° C ambient.

Recognized Agency Approvals

current.

0,07 kg (2.5 ounces) minimum for the first cycle.

Crimp Strength
Wire Gauge (AWG)

Minimum Pull-out Force (kg)

22 24 26

28 30
4,54 3,63 2,72 1,81 1,36

Crimp Terminal
Made! 2478,

143

‘ UL and CSA. {lbs.) (10} (8) (6) (4)
TOOLING Various handtools are available for crimping the terminals described in the fotlowing pages, and extracting them from the
appropriate housings. Use the table below to select the tools you require:
Crimp Terminal Handtool Description of too} Appropriate housing
4809T L HTR2262A Ratchet Type Crimp Tool 6471-N or 6471—-N-1
480C‘T\ HT155777 Vﬁﬁﬂsﬂr;lssor Action Crimp Tool 6471—N or 6;71—Ni
1560/617L.: 2478TL.: 2578TL HT 1921 - Scissor Action Cnmpil';V 1625 N or 2139—N or 3001-N
138C/81TL »FH)‘IQ Scisisoir;\»c;tjinrcrimp Too! 1 ‘19917 )
>.24R;L 2578TL HTR24£;5A)” Ratchet Ty;e Crimp Toolii* 2139—N or 3661—N
}71_387C}QITL o HT2038W/7 E):tractorTool “»TE);CNihA)W*
TSGG/E(TI T HT 2285 Ex;;to;?ool 1625—N o
48091?\?777" - *7*'{%%"1" Extractor Tool o 6471-N orr(;l;fl\;!liy;

SR
(54)
236
(393)

CRIMP TERMINALS AND POLARIZING KEYS FOR PC CONNECTORS

-—-184
a1
Crimp Terminal 216
H r *1 051'. 156)

Model 4809

-1 1,40 Max. (315)

18~ i}e- (855}
> 1.1
L8

8n

1 885}

. L ﬂ@iu’aﬁ

18
Setacted plate orea (03

]
8,76 '...
1812) U'“”‘ 229 i ; (aé;a/
a1180 5384838 (098) 33418 ! 28 £ ’
116288 _g'gp Selective goid ph(l " (ﬂxu) { { 88 L/ 18
l027 - 067} 290 “ml" g5 |y [ SN “g’ o
( 888} _L _g (1202 815) ‘ .25 8,38 ! ! . 1 18
Fm f o6a~! = " 838 | (.87
; _“i tazs) . SRR o A R 85IR
215 ’7 —f Conuctor moaton Late e & 128) 183)
R T R (:ilasl Crimp Ares Crimp Araa
an 1653:)' ’ Engineering Wire Insutation For use with housing modeli
- Number: Size: Diameter Numbers:
Crimp Terminal ;L‘ﬁ% ]Efj
Madel 2578 - 48097 _ 1.57 MAX _
) Chain form 22-30 AWG 10.062) 6471-N, 6471-N—-1
_11 3‘;‘ 930)
- 13y 93 4809TL 1.57 MAX
154 _ . _ ~N—
- Sectv ol Loose Form 22-30 AWG 10.062) 6471-N, 6471-N-1
(a7 s g
i o 2BAME g 2478TL - 2.54 MAX
(:;::3: 104} ;| Loose form 18—24 AWG ©.1) 2139--N, 3001-N
Lot a_u .
58 -see ey 916 2578TL - 1.65 MAX j —‘
0 e Contnetor Inttion Loose form 22-26 AWG 6.068) 2139-N, 3001-N
t1n Crimg Aren Crimp Arsa
41611 Polarizing key without extension fo- 6471—N and 6471-N—1 housings
2560—1 Polarizing key without extension fo- 2139—N and 3001-—-N housings
2560-2 Polarizing key with extension for 2139—N and 3001—N housings Manufactured in U.S.A, or EIRE

42
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CONNECTORS

2,54 mm (100) KK Interc

onnect System

1 6471 Housing
3 4455-A Right Angle
1 4030-A Wafer Assembly

4030A 4455A

lamg ] O
980y 6471

4161

6471 CONNECTOR HOUSING FOR

CRIMP TERMINALS, 94V-O

Without | With No. of Dim A Dim B
Locking | Locking |Circuits | mm in. | mm in.
6471-2 6471-2-1 2 254 .100 5.6 .22
- — G . .
6471-3 | 6471-3-1 3 5.08 .200| 8.1 .32 o N Optional lockin
{08}
6471-4 6471-4-1 4 7.62 .300{10.7 42 (‘6:;)5'}-_ (I.isl:n:w Pohowd  —=] l-:,;::smm..am-m.
64715 | 6471-5-1 5 10.16 .400] 13.2 52 H_:m@ S T
6471-7 6471-7-1 7 15.24 .600]| 18.3 12 oks T L -] 4
1038) Water assambly 44030 shown for 7502051 e
6471-10 | 6471-10-1 10 (22.86 .900|25.9 1.02 rhnceonlyl (2982.02) ]
6471-12 | 6471-12-1 12 27.94 1.100]31.0 1,22
6471-15} 6471-15-1 15 35.56 1.400 386 1.52

MOUNTING HOUSING

4030 WAFER ASSEMBLY, SQUARE WIRE PINS, 94V-O FOR 6471-N HOUSING AND 4455-NA PCB

Ena. N No. of Dim C DimD Pin can be removed to achieve polarisation.
Eng. No. | Circuits| mm in. [ mm in. m
ods o o Stackable side by -sde
-4030-2A 8. :
A 2 2.54 .100/ 4.8 19 s c Fﬂ " umrm]
A-4030-3A 3 | 5.08 200 7.4 .29 r“"“ | |uaa ]
e Stackable end-te and {100}
A-4030-4A 4 | 7.62 .300] 9.9 39 CIIEICIZIC 7}:4
A-4030-5A 5 10.16 .400] 12.5 49 T PC BOARD HDLE
, 50—{:—1 cnlmzuss[ri;
A-4030-7A 7 |15.24 .600{17.5 .69 e
A-4030-10 A 10 |[22.86 .900/25.1 .99 (3,’,.".,;: @
A-4030-12A | 12 27,94 1.100[ 30.2 1.19 T Carsomne
A-4030-15A 15 35.56 1.400] 37.9 1.49 Pin push-out ferce .91 ky (2 Ws.) mimimem M7}
6410 POLARISING AND LOCKING WAFER ASSEMBLY FOR 6471-N-1 HOUSING
No. of Dim A Dim B (ns:)—-" I-———
Eng. No. |Circuits| mm  in. | mm  in. — e G
At Datom Line E 0 (. 02l)
6410-2 2 254 .100] 5.08 .200 “ [ (om) " Py
|
6410-3 3 5.08 .200] 7.62 .300 @i C ]
6410-4 4 7.62 .300[10.16 .400 T Ao m
| 64105 5 [10.16 .40012.70 .500
6410-7 7 |15.24 .600(17.78 .700 )
6410-10 10 |22.86 .900{25.40 1.000 A Daum e |
R 30/4812) 2
6410-12 12 [27.94 1.100{30.48 1.200 et S
- ! Brass with Tin over
6410-15 15 [35.56 1.400[38.10 1500 Rt sl Conper Ploing

4094 RIGHT ANGLE WAFER ASSEMBLY FOR 6471—N AND 4455—NA HOUSINGS.

1,14
Cir- Dim. A Dim. B 048) B e
Eng. No. |cuit mm in. mm in. o A —
4094- 2| 2| 2,54+0,13] .100 £ .005| 4,8 +£0,20| .19 +.008 2541013 Typ. “:4157)
(.100 £.005
4094- 3| 3! 5,08 +0,13] .200+ .005| 7,4+ 0,20 .29 £ .008 ) J
4094- 4| 4! 7,62+ 0,13 .300+£.005| 99+ 0,20 .39 £.008 :} q
4094- 5| 510,16 + 0,13 | .400 £.005(|12,5 + 0,20 | .49 + .008 Stackable end-to-end 131038
4094- 7| 715,24+ 0,15] .600 +.006{17,6+ 0,23 { .69+ .009 i ﬂr (1311015)
4094-10[ 10122,86 + 0,18} 900 + ,007(25,1 £ 0,25 | .99 + .010 h 2 ’
409412} 12 27,94 +£ 0,201.100 + ,008!30,2 £ 0,28 {1.19 £ .011
4094.15( 15 (35,56 + 0,20 {1.400 +.008 (37,9 + 0,28 {1.49 + .011 s 343 £0, 51
. 100) (135 £.020)

RECOMMENDED PC BOARD

g ramp feature

[P

12712030
(50 2018

25805 g
(100" 002)
| Non-Accum

|
,* S

( .
GV 69

10785 ;5 Holes Typ.
(047 002}

HOLE DIMENSIONS

PC Board Hole Dimensions

2,54 10,05 Typ. non- accum
{ 100+ 002)

G)OO;

1,191£0,05
(047 z. 002)

1,57 Thk. PC board
{.062)

597405
(.235 £.02)

CALL COMWAY... (0344) 24765 or TELEX 847201
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CONNECTORS

3-96mm (0-156) KK Interconnect System

"] Standard U.S. Pitch
(C] Higher Current Capability
{1 Stackable Side-by-side

4455 P.C. CONNECTOR, RIGHT ANGLE, 94V-O

14 B - '( 0.76 IMm pin insertion depth
Cir- Dim A Dim B (08) 71 r(;‘ﬂ) (oizn) "”‘? 5
Eng. No. Order No. {cuits men in. | mm in. 1?:"'5 @@] @@ B )
. 15 %
A-4455-03A]22-15-2031| 3| 5.08 | .200] 7.52 296 UU T z,nxa,sf{
_ (12 1.02
A-4455-04A|22-15-2041| 4| 7.62 | .300| 10.06 .396 Foa=le T . ¥ o>
R 21 xBM)
A-4455-05A | 22-15-2051| 5| 10.16 | .400| 12.60 .496 (i) b Bund
68 696 (3‘5510003)“ Hole Dimensions
A-4455-07A|22:15.2071| 7| 15.24 | .600| 17.68 . . H@ -
; RTTIIT i iligilios
A-4455-10A | 22-15.2101]10 | 22.86 | .900| 25.30 .996 (m Az
(07) 2541005 )D(*ﬂﬁgﬂll(ﬂﬂloﬁﬂ]
A-4455-15A (2215215115 | 35.56 |1.400| 38.00 1.496 (_g;:;g;)M o (S0 o

0.156"" PITCH AND 0.2 PITCH INTERCONNECT SYSTEMS
2139 - HOUSING FOR CRIMPTERMINALS FOR USE WITH 2391 WAFER ASSEMBLY 0.156" PITCH

B—- 1,14 {.045) Square or round wire pin
oma T oms .l A 2 ek
- Vd
Eng. No. |cuits mm in mm in. {.076) 3,96 Typ. 1191038 / -- s
| L156) (.047 +.015) "N 300
2139- 2A| 2| 3,96+ 0,13| .156 +.005| 7,82+ 0,18] .308 1 .007 - — g i
2139- 3A| 3| 7.92+0,13| .312 +.00511,79 4 0,25| .464 + .010 HHH o 'T{ 5.35
aliil; Sr1 (. 250)
2139- 4A| 4|11,89+0,13] .468+ .005 15,75+ 0,25| .620+ .010 ,,_{ l«z,oa(.uan) Sq. hole !
2139- 5A] 515,85+ 0,13| .624 4 .005|19,71+ 0,25| .776 +.010 1,57 Max_ panel thickness
2139- 7A) 723,77 +0,13| .936 £ ,005{27,64 + 0,30{1.088 + .012 .1 (.062) Panel mtg. ears optional enly on 3-circuit
2139-10A| 10 (35,66 + 0,25|1.404 + .010|39,52 + 0,30 |1.556 + .012 A # 15852013
: 4 624 1. 005)
2139-12A| 12 {43,539 + 0,251.716 + .010{47,45 + (,30(1.868 + .012 YWY - |
2139-15A 15 |55,47 + 0,36 |2.184 + .014 59,33 + 0,36 |2.336 £ .018 | 150'sq 38 PU H U‘HH 6.86 £0,1
(.63 £.015) (.270 £.003)
Panel-mount Hole, 3-circuit Only

2391 LOCKING WAFER ASSEMBLY FOR 2139-N HOUSING. (0.156" PITCH)

E N No. Dim C_ Dim D_ 1,18 Dia. round pin— I‘"
ng. No.| Circuits mm in. | mm in. (.045) -11« 14 - r‘ 3.96 Typ.
Lon Pin push-out farce 1,36 kg (3 Ib) min.
2391.2 9 396 .156 731 .288 o e Lon : f {.156} push-cut farce 9 ) min
1221210 T 1ol q ﬁ
2391-3 3 792 .312 | 11,28 .444 (883 +.04) 1.4 | i "}
- It x\ w04 [i) 1
2391-4 4 11,89 .468 | 15,24 .600 | 1905 | ‘ 0l
(+0,4) | i M !
23915 5 15,85 .624 | 19,20 .756 | [ L L SN Y
IR 1125 4 0150, o '
23917 | 7 |2377 .936 | 27,13 1.068 ==l Yoo
” L | 08 ‘ d ) LJ J’)‘ PC Board Hole Dimension
2391-10| 10 35,66 1.404 | 30,01 1.536 103 b \ f Tt
- ‘ T €030 \ -0 —6
2391-12| 12 4359 1.716 | 46,94 1.848 04a10 LL 012 'y asn 51 D,, - 3 1,j
. . (057/062)
2391-15] 15 55,47 2.184 | 68,83 2.316 L“"”‘“" 10710 D Ref 4 396 0,05 nonaccom
’ . (42108 (156 £ 002}
Manufactured in U.S.A. or EIRE
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®

o

| CONNECTORS

5:08mm (0-2) KK Interconnect System

]
3
3
3

Nylon Connectors
2,36 mm (.093) Diameter Terminals
Panel or Free Mounting
Meet C.E.E. & V.D.E.

19919

3003-10

3003 WAFER ASSEMBLY WITH ROUND PINS FOR 3001 HOUSING. (0.2” PITCH)

Dim C
Eng. No. Circuits mm in. J— c
. - - 5,08 £0,10 non-accum.
5 5,08 Typ. Pin push-out force .1 | X
30032 2 9,91 .390 (200} 1,36 kg (31b.) minimum | (.200 £.008)
\
3003-3 3 14,99 500 ( 9254) e ! ® See note T I
. ® ® O
(.400) 6,35104
30034 4 20,07 .790 (250 5. 02
T — e
30035 5 |2515 .990 LD o e(] o 1574000
eyeuyese PC Board Hole Dimensions -0,12 Dia.
.7 7 ®See note . (.062 +.000
3003 35,31 1.390 .: g 254 +0.17 ? I ~ 00s)
i i
.; 1 -025
3003-10 10 50,55 1.990 § H (10+.007 11.94 19.05
s i -.010) (+0,38
300312 12 [60,71 2.390 C - t 7 1
3003-15 15 75'95 2.990 ©® Dne or more pins may be omitted for pnlama!lon Contact factory for part number
3001 HOUSING FOR CRIMP TERMINAL FOR 3003 WAFER ASSEMBLY (0.2 PITCH)
No. Dim A Dim B B -
Eng. No. |Gircuits in. m in. A |
5,08 £0,10
3001-2 2 5,08£0,10 .200+.004 |10,16°352 .400°:392 l =1 (200 £.004) E |
— |
3001-3 | 3 [10,16£0,10 .400+.004 |15,24:392 .600*:392 I* T = [jl - ‘? 1 fsaa
Soal s ] 1
3001-4 4 |15,24£0,10 .600£.004 [20,32 892 .800:992 oon l [
Ed
A 1 2£0,15Sq. hole
3001-5 5 [20,32:0,10 .800+.004 [25,40°332 1.000:332| (04010 1 (078 £.006)
3001-7 7 |30,48+0,20 1.200+.008 (35561995 1.400 ‘-39 U 1
3001-10 | 10  |45,72£0,20 1.800+.008 [50,80 826 2.000:853 53 £0.41
(626 £.016)
300112 | 12 |55,88£0,25 2.200+.010 |60,96'333 2.400 *9%9 D U U H l
3001-16| 15 [71,124£0,25 2.800+.010 {76.208-39 3.000 *:392
LOW COST CONNECTIONS FOR PANEL AND CABLE MOUNTING| CRIMP TERMINALS
1991 INTERNATIONAL HOUSINGS CRIMP TERMINALS
or mm am v L Tmina -] Moumting Lo I |
-t~ For 2,36 mm (.093) Diameter Crimp Terminals ! i A M 38 Tt
1 —}—u r L) and 1381 TL (Socket)
S '(._; _ 2% Oimensions ) F\ 2
i 1 B2 3]

:]l_ { Lo TG _Az013 < ¢ ”;:'f A u’) .U o £ [“11 m T
[ ] S LcA l——F—-l mor | GEEE CRTA NS MW QAR
Receptacle 4 ! Plug e , 13818 12n§: zngsx Hx ro;) «2‘5:5’) (ﬂ;:) (3143”|o;) C120) usoz.yvgm

sm [1] TYolerance 10,41 (016}
Mounting Hole Detail
Receptacle Plug Dimansions _ ‘“ s N
:,"'“ ':’;" 8 C 0 E F G H 1 A B C D €& F G H I ci'lru r,::, v:,’:s M,';:.E' O ocket
T 1991 3|7937 787 7432895 635 1930 1191 635 1295(2695 927 689 2788 635 2109 1057 535 1320 1930 Iin 688 1991 3 , 8-Conductor crimp area
(.920) (.310) (.295) (1.14) (.25) (760) .469) {.25) (.51) [(1.022) (.365) (.35) (1.100) (25) (BE2) (42) {25) (52) (76) a 9 580 1991 4 AXD —.‘a» C~tmsutation crimp area
41991 4]2967 7,87 749 2895 635 254 63 B35 1295] 1225 027 889 2798 635 2819 16,67 6351320 25865 6 9 608 1991 6 , e
1.968) (318) (.295) (1.18) (26) (1.000) (25) (25) (51) |(1.278) (365 (35) (1.100) (25) (1.110) (42) (28) (52) (1.018) 9 5 608 19919 Uy
© 1991 62483 1544 1481 28,95 1367 20,06 1113 950 1370 2662 16,71 16,25 27.98 1370 22,50 1057 953 13,20 1996 A sz cz
(946) (508) (58) (1.14) (548) (79) (438)(375) (54)|(1.048) (658) (.64) (1.100) (54) (888 (42) (375)(52) LT8G 126 600 199112
[~ 9 1897 92403 2159 21,11 28.95 20,06 20,06 12,78 13,76 26,62 23.11 2260 27,98 28,36 2258 18.67 12,68 1320 1936 15 6 600 199118 ‘°" *—c :
(946) (850) L8Y) (114) (79) (79) (4% (50) (54)|(1048) (910} (89) 1900 (79) L685) (42) (436) 152 (7gs) "‘"6' ™
72 1997712/ 38,33 2743 21,48 28,95 20,06 26,26 1130 12,70 13,70 3302 2311 2260 2794 2006 2895 1600 1278 787 26,36 Soid in loose form
1.194) (858) (80) (114)(18) (1034 (48) (50 (84) | (1.308) (910} (49) (1.100) (79) (114) (§3) LSO (31) (163
15 798115 36.63 21,59 21 11 20,95 28,06 3256 1120 12,76 1270] 3,32 2311 2260 2794 20,06 3526 1600 12,70 T8 3254 ]
P “:::‘)t(inl.‘.al‘(::)‘ Inu»‘( Zf» (,"f.,“ ((4::”(,50} 150 | (1652) 918) (89) (1.100) (79) .1.388) (630) L50) (31) (1.281) Manufactured in U.S.A. or EIRE
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CONNECTORS

Terminals, Switches & Sockets

{7 1938 1.C. Terminal
[ 4130 Dip Switch
[ 2944 Zero Force LSI/MOS Socket

(055 ¢+ 005}

MINIATURE CONNECTOR HOUSINGS For 1,58 nm {062 Diameter Crimp Terminais CRIMP TERMINALS Models 1560 (Plug)
|-we-C. Mounting Ear - (it 1661 {Socket)
= N ; L3 ’ ) T Socket
bolobT .
il - r L2 208 0 ‘_“:;—A]‘ 28 b
. H N {8821 a8z
i hPE —{G u c<05) _L al—-ﬂ J:!BZ'. 2
A T 0 >0
Receptacte Plug A |
a. el Thoche B 1013 T = T
;]sﬁan \x 005} RNy i paz
S i * i G,
- ==CUIG 9,
Mounting Hnle De|a|l y a
Fsceptadte Dimensors P e 163150 0 =T APes
Cir- | Mode! . Pin
cuits | No A 8 € D E F 6 n [ B ¢ B E F G K 1 I —
1 25y | —  — 51dia19Bp  — —  — Aghdia. — | — — 51dia191 — — — — — T76dial mons
(20) (.78) (193 1.20) (75 (30)
2 162521283 673 886 206 488 53 99 864 48 [1547 888 51 198 76 53 97 112 A48 89
(505) (.265) (340) {.B1) (182) (21) (39) L340) (19) | (6O} (318) (20) (78) (30) (21) (3B) (4d) (49) (35) Circuits Wax Max Mude) Modet  Crimp  lnsutation
3 [16253 1651 673 688 198 488 53 991230 4B [1945 BO8 51 191 76 53 97 156 48125 lal lAmps Volis | No No.  WireSize Diameter
(650) (265) (192} (78) (1920 (20} (39) (4B&) (1) | (754} (318)(26) (7%} (30) (21) (3B) (59) (13 (49) 1 ’ £ 250 1625 1 1560 P 152305
4 16254 |1994 560 488 198 488 53 99 1600 48 (2197 793 749191 749° 53 97 185 4B 163 2 ] 250 1625 7 1561 S 18:24 [b] (.060/.120)
(785) (.260) £192) (78) (.192) (21) (39) {630; (19) | (865} (312)(295) (75) (295} (21) (3B) {73} (13 (64) 3 {5 250 1628 3
6 (96256 (1482 12831255 199 1255 53 99 874 97 |1562 1562 125 190 152 53 97 1A 97 BY 3 15 250 1625 4
(552} (506) (484) (78) (494) (21) (39) (3 (38} | (615) (607)(49) (75 (6D) (21) (3B} (45} (3B) (35 6 5 2s0 16 6 Timensions
9 (16259 {1651 1462135 198 1255 53 991247 97 [1918 1562 135 19,1 1500 53 97 150 97124 g s 250 162 9 ModelNo. | A B a1 Az 3] 82
(650) 1552) (53) (78! usa) (21) (30) (48Y) (38) | (752) (675) (53} (75) (59O) (21} (3B) (.5D) (3B) (d!li 12 5 250 162512 1560F | 152 203 356219 356 282216 20
12 [162512(20,19 1430135 198 1255 53 99 1610 97 | 2294 1560 137 19,1 150053 97 1B8 97 16, sl 5 250 162515 19615 ' (060} LOBO) (1407910} (.140) (115/085) {08!
(.795) {5631 (53) (.78 usa» 510} n:m (Ezauzm (903} (614) (54) (75) (590 C20) (38) L78) (3B) (Eal
15 [162515(2372 14,30 135 198 1234 53 97 | 2647 1560 13,7 19,1 1500 53 9,7 224 97196
(934) (563) (53) (7B) (4@ (31 (.391 1115) 30) [(1.692) (B14) L54) (75) (590) L)) (38) L8B) (3D L77)
T.M . i' p 1,78
1938—-4 Soldercon P.C. I.C. Terminal 140£0.135 7] (070)

1938—-4—-25M 25K pieces per reel
1938—-4—-50M 50K pieces per reel

S

Break-off point

2,13 Max. across wings
(.084)

1911013 6.30
5 . 0,15 Max.
(075 1.005) (.ziqa) L006)
0,71 0,10 (:6'9
(.028 +.004) .165)
™. o Al
4130 Boss™: Switch
LONG ACTUATOR. SHORT ACTUATOR
LONG ACTUATOR OPTION 2 T, 0000 ﬁ 200
10040-004-000  01-70-0104 > ~MXSP |
10040-007-000  01-70-0107 * .5 03 ;
10040-008.000  01-70-0108 Y < i nat
10040-010-000 01-70-0110 TR 4*—4—7— PSP I . or W H "
LJ
U U U 11T, o { T Seala — -
SHORT ACTUATOR OPTION 1 oo ¥ 4 L 0, j
10040-104-000  01-70-0304 Tre. Eney ™ A
10040-107-000  01-70-0307 T& coop b
10040'1 08'000 01 '70'0308 OPTION 2 OPTION 1 ‘ ‘ 1 ‘}
10040-110-000  01-70-0310 ; wxse] 3w -
0000 | dyrem=
ON1 2 3 4 T ﬁjﬁ
> - 030
2944 Zero Force Socket for MOS/LSI Chips it 51','“’5“
ekl 5y " S w0:
P\u,l, — l ’Lﬁ }
Specifications and Crder Numbers 31 081 e S
Number | Dim. A Order Model ?" f i N
of Leads| mm in. | Number Number Hv i e LSHIC ocked s
24 389 1.53|1524-0803 | 29443
28 43,9 1.73|15-24-0802| 2944-2 S 0L ¢
40 [59,2 2.33] 15-24-0801| 2944-1

Manufactured in U.S.A. or EIRE
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DISPLAYS & ACCESSORIES
BECKMANES SP & SM Series

] Numerical and Alphanumerical Displays
] Interfaces with MOS/LSI Clock Chips
[ ] Decoder Driver Converter and Connectors Available

INTRODUCTION

The combination of Gas Discharge Displays offered, together with their
associated connectors, decoder driver and voltage converters, comprises

TECHNICAL DATA SUMMARY

a product family which will resolve most applications where information Supply Voltage 160 Volts Min 180 Volts Typ.
has to be visually displayed particularly in direct sunlight. Viewing Angle 1300
Displays are available from 0.330"" {8.4mm) to 1.0’ {2.5mm) high as Colour Orange {Neon Glow)

numerical figures and in 0.550" {14mm) {SP 252) as alphanumeric.

Viewing Distance In Excess of 40 Feet
Continuous "no-gap’ characters make the displays most attractive to users.

DISPLAYS
D.C.SEGMENT POWER BRIGHTNESS HEIGHT RECOMM.
MODEL DESCRIPTION CUCRRENT TYP. | DISSIPATION Ft/L {INS/MM) CONNECTOR
{uA) {mw) @ TYP. CURRENT
SP 101 Planar numeric display } 700 } 725 } 225 }.ggg.z gg:g; /2
SP 102 Planar £1 display . X
SP 151 Four digit clock display 300 300 200 0.50/12.7
SP 252 Planar two digit alphanumeric 330 575 210 0.55/14.0
SP 331 Two digit module, inclusive £1 ggg;g: ggggg
SP 332 Two digit module 180 l 175 I 210 0.33/8.4 gs3s2
SP 333 Three digit module . _J 0-33/8-4 5333
SP 334 Three digit module inclusive 1 5 3 C
SP 351 Two digit module, inclusive £1 gggﬂ: ggggg
SP 352 Two digit module 0.55/14 Coaea
SP 353 Three digit module . 330 | 375 . 210 oeena s
SP 354 Three digit module, inclusive £1 0.55/14 CoaBai2 REQ)
SP 355 Four digit module, inclusive 11 0.55/14 CSys2l2 RES)
SP 356 Four digit module 0.55/14 OS2 N
SP 367 Configured as a 12 hour clock 025/
SP 358 Configured as a 24 hour clock ] ] .
SM 851 Two digit modular, inclusive +1 822;:2
SM 852 Two digit modular 0.55/14
SM 853 Three digit modular 0.55/14
SM 854 Three digit modular, inclusive 1 210 0.55/14
SM 855 Two digit modular, inclusive £1 0.55/14
SM 856 Two digit modular 0.55/14
SM 857 Three digit modular _] 0554
SM 858 Three digit modular, inclusive 1 5
DECODER DRIVER CONNECTORS
Type Description Type For use with the following displays
DD-700 A monolithic I/C accepts TTL/DTL 8-4-2-1
binary coded decimal {BCD} information csS 101 SP 101
to direct drive the seven segment displays. ¢s 102 SP 101 and SP 102
Cs 332 SP 331 and SP 332
CS 333 SP 333 and SP 334
VOLTAGE CONVERTER CS 352 SP 351 and SP 352
CcS 3563 SP 353 and SP 354
Type Description
VC—525-01 This DC/DC converter is designed to give an
adjustable output of 170 to 210 volts DC For further details on technical performance and pin
from 5 volts DC input. out information please contact our Sales Office.

Manufactured in USA
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‘Alert’ TDC Series

Kenneth E. Beswick

(] IEC & BS approved fuses
[ Ceramic & glass cartridge
[ Quick act; Time lag; Anti-surge . }

Type Description Ratings Available

60mA, 100mA, 150mA, 260mA, 600mA, 750mA, 1A, 1.26A,

TDC 10 1% x %'"“low break capacity.
Quick action glass BS 2950A 1.6A, 2A, 2.56A,3A,5A,7.5A, 10A,12A,15A, 20 A, 25 A

TDC 11 1%" x %' low break capacity. 150mA, 250mA, 500mA, 600mA, 750mA, 850mA, 1A ,1.26A,
Anti-surge glass. 1.6A, 2A, 2648, 3A,6A,7A,10A

TDC 13 20mm x 5mm low break capacity 80mA, 100mA, 200mA, 250mA, 500mA, 1 A, 1.26A, 1.6A
quick action glass. IEC 127 Sheet 2 2A,5A
BS 4265 Sheet 2.

TDC 69 6/8" x 3/16" low break capacity quick 100mA, 260mA, 500mA, 1 A, 2.6A
acting glass.

TDC 123 20mm x 5mm low break capacity 100mA, 160mA, 200mA, 250mA, 300mA, 400mA, 500mA,
anti-surge glass. IEC 127 Sheet 3. 600mA, 800mA, 1 A, 1.26A, 1.6A, 2 A, 2.5A, 3.156A

TDC 134 5/8" x 3/16" low break capacity 100mA, 260mA, S00mA, 1 A

anti-surge glass.

All fuse links have silvered caps. E ndurance 1000 hours min. Temperature 0 to 35°C operation.

1%’ x %’ Fuse 20mm x 5mm Fuse
476 mm

5.56 mm +0.8 10,0mm 0.
(0.219 in +0.031) . in+t0.015
L (0.18'8 in’g 005)

OUTLINE DRAWINGS
5/8" x I}(ﬂ? Fuse
3

So f—_—

''-0.0186/
n

L3

A

+0.8
31.8 mm *2-8
|=l+i+ [~ 14 55\ +0.03 T,
Q
7

'
+0.1
5.2 mm o

(0.205 in :8883)

|
476mm +0.1
(0.188 in +0.004)

1 S |

NW

aa

53
3

oo

oo
o=
o
b
£

Manufactured in U.K,
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RADIATRON

SCHURTER FUSEHOLDERS

PCB and Panel Mounting Series

1 For 1"

[ BS rated and approved to DIN, VDE, SEMKO, UL

1 Touchproof & panel sealed

x %" and 5 x 20mm fuses

1 Touchproof fuseholders with Dual
Capability also Push Fit Mounting

PanelMounting Fuseholders

Miniature fuseholder
FEP 031.1001

For 6§ x 20 mm fuse
10A/500V = SEV 63A/250V~
VDE and 7A BS

Mounting hole 13 mm &
Bayonet cap fuse carrier
Solder tags 2.8 x 0.5 mm

Test voltage 4 KV. 50Hz,

Fuseholder (UL approved)
FER 031.200

For 13" x 1" fuses
Waterproof from front
10A/500V = SEV,
6.3A/250V = VDE
186A/250V = UL
Mounting hole 13 mm @
Bayonet cap fuse carrier

Touchproof fuseholder
To DIN 41664
FEB 031.1401

For 6 x 20 mm fu

10A/500V = SEV 6 3A/250V =
VDE and SEMKO

Mounting hole 13 mm &
Soider tags 2.8 x 0.5 mm
VDE/SEMKO/SEV approval

Touchproof fuseholder with
“’push-in” mounting
FEF031.1091

For5 x20 mm fuses
6.3A/250V

Mounting hole: @ 13mm

Test voltage 4 KV/50Hz, 1 min

CALL COMWAY... (0344) 24765 or TELEX 847201

1 inute Solder tag connections Test voltage 4 KV, 50Hz, 1 minute .
ming Test voltage 4 KV, 50Hz, 1 minute 0755
I
r 45
0 ¥ 3 3z ~ o
g F ar | Max panet thickness 6 mm '
” H -
‘ Al -]
= Max pariel thick- ® [ w0 u - L e =
_jg._ ress 5 mm Max panel thicknsss * 4 05
L] s 7 mm - - -
= ” 37 [~} 33
P L
h f fuseholder

Voltage Selectors '(l'glucl'!’pwof fussholder ;ggzog:‘ogomu:’ex Smm and

go_lltagefsele'ct?g with N_ FErSOST?gg“l‘ng) 1%" x %'’ fuses
uilt-in fuseholder ‘

SWP 033.1000/SWR 033.2000 R cony SIS 2a 250V FEKO31.161 carrior for 1 % fuses

For 5 x 20 mm fuses 1 VDE and SEMKO FEKO031.1663 carrier for 20 mm x 5 mm fuses

SWP 033. 1000 2 Mounting hole 13 mm & 6.3A/250V to VDE, semco

For 13" x 3" fuses & Bayonet cap fuse carrier 12A/250V to UL,CSA

SWR 033.2000 ] Solder tags 2.8 x 0.5 mm Mounting hole: # 13 mm

gaz’,g’l‘t‘;‘ge‘;a%ezuze Sg:’r';'g' VDE/SEMKO/SEV approval _ Bayonet cap fuse carriers

Screwdriver or cbin after Test voltage 4 KV, 50Hz, 1 minute  tg5¢ yoltage 4KV, 50Hz, 1 minute.

removing the cap 3

Standard voltage marking 5" & max 5 <|2 5 -

110/125/150/200/220/250V = - e .

Rating - 6.3A/250V= VDE o 2 max?"

»
w | ] ' A — ozl
s © . R.5
R N
B Y i st
. . . ’

Printed Circuit Fuseholders . |
Fuseholder for printed circuit : -
mounting (Vertical) 45
FAP 031.3601
For 5 x 20 mm fuses Spring clip fuseholders for Fuseholder for printed circuit Open mounted fuseholder tor
Vertical mounting printed circuits mounting (Horizontal) printed circuits
10/250550VSEV, 0G 751.0035 FAS 031.3511 0G 031.8001/8002
6.3A/250V = VDE For fuses 5x20mm and 14"'x}" For 5 x 20 mm fuses 10A/250V = SEV,

SRy neh gD fuse garrier 10A/250V = Angled mounting 9° from 6.3A/250V= VDE
Test voltage 3 KV, 50Hz, 1 minute 0G 751.0045 '1‘8"/'12%'32 SEV For 5 x 20 mm fuses
For fuses 5 x 20 mm 6.3A/250V = VDE 0G 031.8001
Bayonet cap fuse carrier For fuses 131" x %
SEV approved 0G 031.8002
e Test voltage 3 KV, 50Hz, 1 minute Test voltage 3 KV,
r = 50Hz, 1 minute
)
2 gailia
S f
¥ . ! £
"!QE Mounting hole - @
Anti-rotational washer — 1 Size
- i

For locking fuse holders with mounting ﬁ L, OrderNo. A B C D E F
hole of 13 mm @ Y04

without punching a complicated D-lock ; : 0318001 29 95 4 16 25 % 04

; i + 0,6
Lo e Less | Manufactured in Switzerland 0318002 41 14 4 185 375 " 4" 08
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REATSINKS e

General Purpose & Power

redpoint

[ Push-on for TO-5, TC-18 packages

. Chassis mounting for TO-3, TO-66,
TO-92 & TO-220 packages

(] Power extrusions

HEATSINKS FOR TO-5 PACKAGES

PUSH-ON MOUNTING o
This range is free mounting and black anodise finished
in three variations.

TYPE 5F

Push-on lobed radiation fin.
Thermal rating © = 50 C/watt
Size — 0.625 in.dia. x 0.5 in.
{15.8mm dia. x 12.7mm)

TYPE 5F2
Half Height version ofOSF.
Thermal rating 8 = 80 C/watt

TYPE 5F-6

Double Height versionoof SF.
Thermal rating © = 38" C/patt
Size 0.625 in.dia. x 1.0 in.
(15.8mm dia. x 25.4mm)

HEATSINKS FOR TO-18 PACKAGES
TYPE 18DC/HA

This device is a twin transistor
flange clamping heatsink with
insulation between each device
and from the chassis and finished
in hard anodised metat.

TYPE 18F

This is a push-on lobed radiation

fin black anodised and free standing.
Thermal rating 6 = 50°C/watt

Size 0.563 in.dia. x 0.50 in.
(14.3mm dia. x 12.7mm)

TYPE 18F-2

Half height version of the 18F type.
Thermal rating © = 80°C/watt

Size 0.563 in. dia. x 0.25 in.
{14.3mm dia. x 6.3mm)

CHASSIS MOUNTING

Available in two versions, both hollow clamp screw trap
transistor flange against dissipation seating. The 5C
version is black anodised and the 5C/HA type is hard
anodised which gives insulation between the device

and the chassis.

TYPE 5C & 5C/HA

Thermal rating 8 = 30°C/watt

Size 0.938 in. dia. x 0.375 in.
(23.8mm dia. x 9.5m )

Mounting 6BA at 0.71 in. (18.0mm)
centres.

TYPE 5DC/HA

This device insulates between each device
and from the chassis and has a hard
anodised finish.

Thermal rating © = 50°C/watt

LLength x section — 1.25 x 0.375 x 0.625 in.
Mounting -- 63A at 0.40 in. (10.1rnm)
centres

HEATSINKS FOR TO-92 PACKAGES

TYPE 92DC

This device dissipates
power from the

TO92 package in dual
configuration giving
temperature balance.
Thermal rating

0 = 80°C/watt

Size 0.186 x 0.75 x 0.31 in.
(4.8 x 19.0 x 8.0mm)
Mounting 8BA finished in
green anodised and red
nylon.

TYPE 92F

This device is a board-
mounted radiator for
TO-92, E-line and lock fit
devices.

Thermal rating

© = 36 to 50°C/watt
Dimensions 14 x 7 x 14mm
high.

Use inverted for free
standing mode.

Manufactured in U .K.
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redpoint

HEATSINKS

General Purpose & Power

(1 Push-on for TO-5, TO-18 packages

] Chassis mounting for TO-3, TO-66,
TO-92 & TO-220 packages

(] Power extrusions

TYPE TV2

This unit is designed specific-
ally for the TO-66 package.
Thermal rating€-= 105° C/watt
Size 38 x 27 x 22 mm high

TYPE TV4 & TVS

The TV4 will accomodate

most packages with the

TV5 specifically covering /
devices having off set
mounting holes.

Both heatsinks satisfy the
following dissipation
characteristics: ~

Thermgl rating

©= 17 C/watt

Width x length 22 x 19mm
(0.866 x 0.75 in.)

Height 19mm (0.75 in.}
Finish black anodised.’

TYPE TV8

Suitable for use with 1.C.
amplifiers mainly in audio
power applications with the
TCA 940, TBA 810S and
TA 7092.

Thermalgating

©=16.5 C/watt
Dimensions 22 x 33 x 25mm
high.

Finish black anodised.

HEATSINKS FOR POWER PLASTIC DEVICES
These sinks are designed for use with packages similar to the TO126, TO220 etc.

TYPE TV21

This unit is designed
specifically for the,
TO-220 package and

has the following
characteristics: —

Thermal rating © case

to sink to air =
10.5°C/watt

Dimensions 38mm x 28mm x
22mm high

Finish matt black anodised.

TYPE TV 1500

Low headroom sink for

wide range of outlines

from TO-126 to TO-220

Thermal rating

8 = 12.5°C/watt

Dimensions 12.7 x 31 x 30 mm high

CH 90

The CH-90 offers heatsink
facility to a broad range of
tab-pack semiconductors.
The TO-127 outline was
the package for which the
CH90 was designed with
the following specification.
Thermgl rating

O = 18 C/watt. They are
all black anodised and are
19mm (0.75 in.) in length
and 8mm (0.31in.) in
width and 32mm (1.25 in.)
in height.

Manufactured in U.K.
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HEATSINKS m

General Purpose & Power

redpoint

(1 Push-on for TO-5, TO-18 packages

3 Chassis mounting for TO-3, TO-66,
TO-92 & T0O-220 packages

[C1 Power extrusions

HEATSINKS FOR TO-3 PACKAGES

These two devices are mounted by means of a
4BA screw and nut coincident with the device
and black anodise finished

TYPE 3SA

Thermal rating 0 = 8.5°C/watt on
35in. {75 x 101mm) board

or thermal rating 8 = 3.8 C/watt on
3x4in. (75 x 101mm) aluminium
Overall Size 2.38 x 1.81 x 0.56 in.
(60.3 x 46.0 x 14.3mm)

TYPE TV3POWERFIN

Utilising twisted vane design for
maximum dissipatic.n.o

Thermal rating © = 7.2 C/watt
length/wid th/height 38 x 42 x 25mrn
(15x1.65x1.0in.)

HEATSINKS FOR 1I/C PACKAGES

DIP1490

Ctip-on heatsink suiting
D.1.L. devices with in-line
pins.

Therm%I rating

6 = 32 C/watt @ 2 watts.
Dimensions 10.5 x 31.0 length
Height above device 7.5 mm

HEATSINKS FOR POWER DIODES 3

TYPE DSF-1

This red anodised heatsink
is designed to accept a
10.32 UNF or M.5 thread.
Thermal rating

&= 27°C/watt

Hexagon A/F = 0.625 in.
(15.9mm)

Length 0.438 in. (11.1mm)

SEMICONDUCTOR MOUNTING COMPOUND

THERMPATH 167

[S] appr%ximately equal

to 0.05 C/watt 0.001 in.

20ml syringe 12g vial.

When mounting the

semiconductor, this

material improves the

thermal resistance by up 280v/0.001 in.

to 40%. The minute airgaps Bleed

are filled and the compound 7 days at 20°C, 0.1%

is stable over a wide 24 hours at 200°C, 0.2%

temperature range and Volume resistivity

maintains insulation. At20°C, 1.1 x 1015 ohm cm.
At 177°C, 4.3 x 1013 ohm cm.

Properties
Specific gravity
.7

Thermal Conductivity
16_3.7 x 10-% cals/cm sec°C
Dielectric strength

Manufactured in U. K.
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redpoint

HEATSINKS

General Purpose & Power

[ Push-on for TO-5, TO-18 packages

- Chassis mounting for TO-3, TO-66,
TO-92 & TO-220 packages

[ 1 Power extrusions

POWER EXTRUSIONS

*
M-TYPE BLACK ANODISED! BRIGHT
o e e uding Heiaht 0.56"— 14 2M 2" —51mm 6 =4.2°C/watt | 4.8°C/watt
C eight 0.56"'—14mm . ~99° °
boards and suitable for Width 3.69° — 94mm 3m 3" —76mm 8 = 3.2°C/watt 3.7°C/watt
external mounting on 4M 4" —-102mm 0 = 2.8°C/watt 3.27C/watt
equipment. M 6" — 152mm 8 =2.25°C/watt | 2.6°C/watt
6
W-TYPE
Extremely efficient chimney 2w 2" —51mm 9 = 1.9°C/watt 2.2°C/watt
xtrem ,
sink withybuilt-in mounting Height 1.25" — 32mm 3w 3" — 76mm 8 = 1.5°C/watt 1.8°C/watt
facility and transistor Width 5.12"" — 130mm aw 4" —102mm 0 = 1.3°C/watt 1.5°C/watt
coverage. 6w 6" — 152mm 8 = 1.1°C/watt 1.3°C/watt
Y-TYPE
10 _ o] (o]
nght weight but efficient 2Y 2" — 51 mm 0= 6.20C/watt 7.20C/watt
unit suited to P.C.B. Height 0.63" — 16mm 3y 3" — 76mm 0 = 4.8°C/watt 55" C/watt
application. Width 2.36” — 60mm 35Y | 35" —89mm 8=4.2°C/watt | 4.8°C/watt
Has acceptance slots for 4Y 4" —102mm 0 = 3.9°C/watt 4.5°C/watt
transistor cover chield.
TYPE 1.25GY For TO~O220. Thermal
rating 8" C watt.
Choice of stable vertical or . .
horizontal mounting modes. Blac.k anod|§ed
Central groove one side heatsinks available
prevents device rotation. to special order
Backside plain.
Dimensions as Y type
extrusion, 32,, long (1.25").
Fixing centres 38mm for
self-tapping screws.

Manufactured in U.K.
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ELMA KNOBS

1 Unit construction concept
] Three collet diameters — 3mm, 4mm & 1/8”
T Plastic mouldings highly stable
KNOBS 10 MM DIAMETER KNOBS 14.5 MM DIAMETER
7 & N |
Fy £ —
8145 g == || i[|d @145 — t
. ‘ oa ‘ $ id
Knobs 70—10 {020 series) 71 —10 (021 series) L i b 172 il
" { —
70—-14 and a i
(020) 16 73—14 Series 16 :
71-14 Series (023) o
(021) =—17 —=1  (Wing) 17 5
Knob K’_‘&b B Wing Knob
Standard wi with line
line
'ORDERING INFORMATION
Knob Standard D Knob with line 9 Computer | Old Part
Code Number | Colour I3 a d
020-3110 | 70-14— | Grey 3(862]| -
020-3210 | 70—14— | Grey 18 | 82 | —
020-3310 | 70—14— | Grey 4152 | -
020-3410 | 70-14— | Grey 6| 70 |32
020-3510 | 70-14— | Grey 1/4 | 7.0 | 3.2
020-3120 | 70-14— | Black 3|52 ~
020-3220 | 70-14— | Black 1/8 | 682 | —
ORDERING INFORMATION 020-3320 70—14— | Black 4| 52
020-3325 | 70—14— | Matt blk 4|52 | -
Computer Old Part 020—3420 70—14— | Black 6] 7.0 | 3.2
Code Number Colour | o 0203425 | 70-14— | Matt blk 6| 7.0 | 32
020—3520 | 70—14— | Black 1/4 | 7.0 | 3.2
020-2210 70—10— Grey 1/8 020-3525 | 70—14— | Mattblk | 1/4 | 7.0 | 3.2
020-2220 70—10— Black | 1/8 021-3110 | 71—14— | Grey 3|82 | -
020-2110 70—10— Grey 3 021-3210 | 71—14— | Grey 1/8 | 52 | ~
020-2120 . 70—-10— Black 3 021-3310 71—14— Grey 4| 52 -
020-2310 70—10— Grey 4 021-3410 | 71—14— | Grey 6] 7.0 | 3.2
0202320 70—-10— Black 4 021-3510 | 71—14— | Grey 1/4 | 7.0 | 3.2
021-2210 71-10- Grey 1/8 021-3120 | 71—14— | Black 3|62 | -
021-2220 71-10— Black | 1/8 021-3220 | 71-14— | Black 1/8 | 82| -
021-2110 71-10— Grey 3 021-3320 | 71—-14— | Black 4 (852 | —
021-2120 71—10— Black 3 021-3420 | 71—14— | Black 6| 70|32
021-2310 71—10— Grey 4 021-3520 | 71—14— | Black 1/4 | 7.0 | 3.2
021-2320 71—-10—- Black 4 023-3110 73—-14— Grey 3| 5.2 -
26 023-3210 | 73—14— | Grey 1/8 | 52 | ~
Stator (Black) 1453—-10/1 (043—2220) | 023-3310 | 73-14— | Grey 44152 | -
023-3410 | 73-14— | Grey 61 7.0 32
023-3510 | 73—14~ | Grey 1/4 | 7.0 | 32
{ 023-3120 | 73—14— | Black 3({62]| -
Y T Owing to lack of space it is not 023-3220 | 73—14— | Black 178 | 82| —
65.6 - — 11 $4.2 e o the i 023-3320 | 73-14— | Black 4| 52| -
6 o] possible for the stator to be 023-3325 | 73-14— | Mattblk | 4| 52 | -
P —H mounted with a fixing nut, 023—-3420 | 73-14— | Black 6| 70| 32
r | 023-3425 | 73-14— | Mattblk | 6| 7.0 | 3.2
¢2- 1.2 023-3520 | 73-14— | Black 1/4 | 5.2 | 3.2
1 i 023-3535 | 73—-14— | Mattblk | 1/4 | 5.2 | 32
Slotted Nut 1465~ (046—Series) N
. 135
STANDARD ACCESSORIES d(Thread} | Old Codé | New Codel046- ) i
All dimensions in mm MS x 8;2 }ﬁgjg Z5600 o
M10x 0.75] 1465—10 :28(0)8 Threaded Dia, 25
3/8 32 | 1465_3/8 Manufactured in Switzerland
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RADIATRON Collet Type

L1 Unit Construction concept
(1 Five collet diameters — 3mm, 4mm, 6mm, 1/8” & 1/4"
[ Plastic mouldings highly stable
1 Now available in black matt finish
KNOBS 21 MM DIAMETER KNOBS 28 MM DIAMETER
| S = — ]
1651 1] ! N T
¢ ddﬁ*;—' . ;"‘ 1] ?*\,\
21 L &* | 62051 ] | H \ ! H
; ) | #255 &g ; | 628 ! '
_ > 33 ¢ d|} I~
SN VS e e 928 | { | z !
31 : \‘ K ¥ $256.5 ] 1]
—] - } b J N ~ |
a il y | b
- - 1 !
- 17 33 | L. I
) a ' 3.3
} 18 ] 175 | a
- - ——— -],
. . . 18.7 . 17.5
70—21 and 71—21 Series 73—21 Series (Wing) - Wing Knob
{020-and 021-series) (023-series) 70-28 & 7128 Series 7328 Series 18.7 — ol
. {020— and 021— Series) (023— Series) '
Knob nob Wing Knob Knob ;
Standard D with E with fine Knob with Wing Knob
ine Standard Line with Line
ORDERING INFORMATION
ORDERING INFORMATION
Computer | Old Part
Code Number | Colour | o | a | d Computer | Old Part
Code Number Colour g a d
020-4310 | 70-21— | Grey 4| 83] —
020—4410 70-21— | Grey 6 {1001 | 42 020-5510 | 70—28— Grey 1/4 110.3 | 3.2
020-4510 | 70-21— | Grey 1/4 [10.1 ] 3.2 020-5520 } 70—28- Black | 1/4 |10.3 | 3.2
020-4320 | 70-21— | Black 4| 83| — 020-5410 | 70-28— Grey 6 (1031 4.2
020-4325 | 70-21— | Mattblk | 4 | g3 | — 020-5420 | 70-28-— Black 6 [10.3 ] 4.2
020-4420 | 70-21- | Black 6 101 4.2 021-5520 | 71-28— Black | 1/4 110.3 | 3.2
020-4425 | 70—21— | Matt bk 6 /101 | 4.2 021-5510 | 71-28— Grey 1/4 110.3 | 3.2
020-4520 | 70-21— [ Biack 1/4 101 | 3.2 021-5420 | 71-28— Black 6 [10.3] a2
020—4525 | 70-21— | Mattblk | 1/4 | 104 | 3.2 021-5410 | 71-28- Grey 6 1103 ]| 42
021-4310 | 71-21— | Grey 4| g3l - 023-5520 | 73-28— Black 1/4 1103 | 3.2
021—4410 | 71-21— | Grey 6 1101 ] 42 023-5510 | 73—-28— Grey 174 1103 | 3.2
021—-4510 71-21~ Grey 1/4 110,11 3.2 023-5420 | 73-28— Black 6 1103 | 42
021-4320 | 71-21— | Black 4| g3| — 023-5410 | 73-28- Grey 6 110.3] 4.2
021-4420 | 71-21— | Black 6 |10.1 | 4.2
021-4520 | 71-21— | Biack 1/4 1101 3.2
023-4310 | 73-21— | Grey 4§ 83| -
023-4410 | 73-21- | Grey 6 | 10,1 | 4.2
023-4520 | 73-21— | Grey 1/4 }10.1| 32
023-4320 | 73-21— | Black 4] 83| —
023-43256 | 73-21— | Mattblk.| 4 | 83| —
0234420 | 73-21— | Black 6 | 101 a2
023~4425 | 73-21— | Mattblk | 6 |10.1| 42
023-4520 | 73-21— | Black 1/4 | 10.1] 3.2
023-4525 | 73-21— | Mattbik | 1/4 | 10.1] 3.2
[Threaded Bush 1466~ T
Supplied compliete (047—Series) — E
with hexagon nut. Threaded _
T (Thread) 0|dn(:‘ode Now Code Dia. -——t 135 Key Spanner 1467: Required for slotted nut 1465 and
d l threaded bush 1466. Also for 10mm knob collet,
M6 x 0.75 | 1466—3 —1000 8
m;ox 067?5 1466—4 —:23888 .. 25
.75|1466— - -
. 666 Manufactured in Switzerland
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Collet Type RADIATRON

[C_1 Unit construction concept
(1 Three collet diameters -~ 3mm, 4mm & 1/8"
(3 Plastic mouldings highly stable

* ACCESSORIES * ACCESSORIES * ACCESSORIES * ACCESSORIES * ACCESSORIES * ACCESSORIES *

N
c a b 2.7 | 35
== 4 - J]_la%
All i T I M i
. ’ d
!Z)lms I | d ' Eda tj_] j
m
mm. h——e-—o e @b
CAPS POINTERS NUTCOVERS
. Knob | Comp. |OId ¢ Comp. |OId ¢ Comp. | Oid 4
’ Size Code (Part L Code |Part L Code |Part L
040— |[Number 8 041— |Number 8 Number 8
\ 1450~ R 1450~ R R
—1010 | — 9— |Grey | 0.7]3]D | —2010 | —10— |Grey Ta ° Without ‘1-";’4 °
~1020 | — 9— |Black |_2.4|b|m|—2020 | ~10— [Black 28wl ote | Sron |arev 14.0] 8| M
—1030 | — 9~ [Red [ _7.0[clE| 2030 | —10~ |Red 68 151 E| 020 | 10— |meck| | | &
10 mm —1040 | — 9— (Blue 5.4 |d ? ~2040 | —10— !Bluye 07]¢ ? With Line ?
—1050 | — 9— |Yellow| 67 e o | 2050 [ 10— |Yellow 1(7)'8 S0l o] Sor {orev|isslo| @
—1060 | — 9— |Green | 2.3,f g -—2060 | —10— {Green N g —2120 | —10— | Brack| 2
Without Line
-3010 | —14— (Grey 1.0|2|p[--3010 | —14— |Grey 20 |a D 044-] 1454 ; D
~3020 | —14— !Black | 3.5|b|m| 3020 | ~14— |Black o | a2t | Siac |Bieck|17.0{ ¢ | 4
14 mm | 3030 | —14— |Red  [T1.0]¢]E | 3030 | —14— |Red T ] L E
—-3040 | —14— |Blue 8.5/d!S | -3040 | —14— |Blue - S | —3110 | —14- | Grey S
| 9.7 |d| 1 L=3120_| —14— |Black [
—3050 | —14— |Yellow| 9.0{elg |--3050 | —14— |Yellow "125 e O |Eor Wing Knob o
. 044
—3060 | —14— [Green | 3.2{f 'g‘ 3060 | —14— |Green 'g 23—28 Srey 18.71d 'g‘
-4010 | —21— |Grey 1.013|p{-4010 { —21— |Grey 24al®
-4020 | —21— |Black | 5.0{b| | _4020 | =21— |Black —1-3—'2-—b—,\',,
21 —-4030 | —21— |[Red 18.5[c| E|_4030 | —21— |Red - =t E
mm N 1.0]¢c|nN
-4040 | —21— |Blue [13.6(d|S [-4040 | —21— |BIue 6elals
-4050 | —21— |Yellow[ 154 |¢ | | 4050 | 21— |Yellow > 0Ts10
-4060 | ~21— |Green [ 4.0 [f|¥ [-4060 | -21— (Green ’ y
-5010 | —28— |Grey 1.2 ]a) D1-5010 | 28— |Grey 30 |a D
-5020 | —28— |Black ~Es.o_Lb1 m| -5020 | —28- |Black 7015l ™
28 mm |-5030 | ~28— |Red  [73.0[c]| N |-5030 | 28— |Red el N
-5040 |-28— (Blue [20.0 [d|$|-5040 | —28— |Blue 20'5 5 $
-5050 | ~28— |Yellow|22.3 |e| 0 |-5050 28— |Yellow 50 el
-5060 | —28— |Green [ 427§ |-5060 | —28— |Green ' Y
Manufactured in Switzerland
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‘b (-5 lo=swzun_ozu|lo-—swzn-—ozv]|o-—swzu-0zZu|0-SWZKV-0zn
(o] % * ! 1 slo|lo|ojo[s]lalolv]o]les|lo|lo|T|lo|cs|lalo|v]|o
P' @ ML;’,Iil‘D ’|°.O.°°.°°.O.'\.O.:i||m.Q'\.||“?o..
= |k= g S It I MBI 2|8 8]3)°
el = 7 L 5 ’J ' Comp. | Oid Comp. |Old Comp. | O Comp. |Old
- g S < Code | PartNo.| Code |PartNo.| Code | PartNo.] Code |Part No.
u_JJ g (042—) | (1452—)}] (042-) | (1452—) | (042-) | (1452—} | (042—) | (1452-)
3582 | Black | —2920 | —10/9/-] —3920 | —14/9/ | —4920 | —21/9 | —5920 | -28/9
@lm 06 Grey -2910 | Colour —3910 | Colour ]| —4910 Colour -5910 | Colour
o«
2 7)) 1 | —2800 | —10/8 | —3800 | —14/8 | —4800 | —21/8 | 5800 | —28/8
m B
Q
g o S‘i
2 ((O)~) T'| —2600 | —10/6 | —3600 | —14/6
* ?jrﬁ
g 3 : i
= S 2 'I 2500 | —10/5 | —3500 | —14/5
2 S -
m E £ [}
Q -\ 2
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* 2 c 'g o ‘,,/'L’:. ?
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x w o~
o) s > o
7] D pes —
& a2 o 1 —4700 =21/7 -5700 | —28/7
Q w“ -z ~
(&) 2 o
< <m o ::
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| 535 || :
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c o ~ © < o0 o
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POTENTIOMETERS

Helipot Series/Dials

(1 Precision wirewound

] Choice of 1, 3 or 10 turns
[] Resistance values from 5 ohms to 500Kohms
[ Power ratings up to 5W at 40°C

The Helipot®range of precision potentiometers
provide proven reliability wirewound units,

TECHNICAL DATA

Resistance Range and Wireturns
The tables shown below detail the standard range of

resistance values.

No. of Resistance Temp, N . Independent . Starting Torque | Running Torque
Type Turns Tolerance Range Power Rating Linearity Noise Max. max. {oz. - in.) max, {oz. - in.)
= 1000):+5% AR o < 1000:+0.5% = 2,614()=5000)
A 10 | Zio00i13% | 0510 85| SWat4a0°C | T ool | S 5 a0-0500 3.0 2.0
< 1k(): 5% g . o o = 800(Q)=5000)
[} 3 = 1kQ-+3% —55 to +85] 3W at 40°C +0.5% > 80002500 3.0 3.0
<< 40():+5% v o < 25000:+1% =5000=250Q2
5311 | 1 >400:43% | 291085 2Watd0°C | 55005089 | >5000-1000 10 0.7
7246 10 +5% —25to 485 | 2W at 70°C 10.25% 1000} 2.0 2.0
7276 10 +5% —25 to +105{ 2w at 70°C +0.25% 100Q 1.5 15
7286 10 +5% -55 to +125| 2W at 70°C 10.25% 1000 0.8 0.8
Resistance Type A Type C Type 5311 Type 7246 Type 7276/7 286
Value Wire Turns +5%| Wire Turns +5% | Wire Turns £5% | Wire Turns +6% | Wire Turns +5%
5 - 617 - - -
10 1,235 794 203 1,200 -
25 2,500 — — 1,827 —
50 3,205 813 — 2,088 —
100 2,500 1,185 449 2,496 1,685
200 3,252 — - 3,066 2,725
500 4,252 1,959 535 3,185 3,363
1,000 5,397 1,772 666 3,584 4,161
2,000 6,386 - — 4,072 5,043
5,000 7.221 3,135 1,107 5,090 5,563
10,000 8.842 3,711 1,362 5,479 6,024
20,000 11,020 4,780 1.5612 6236 6,209
30,000 12,311 4,942 1,617 8,168 8,137
50,000 14,709 5,900 8,620 10,022
100,000 16,475 6,557 8.765 10,770 OUTLINE DRAWING
125,000 — — - 9,873 - MODEL RB
150,000 — 6,260 - _ _
200,000 20,377 - ~ _ _
300,000 21,946 — = = _
500,000 20.868 — — _ _

The Duodial ®models RB and 2606 turns-counting
dials have applications wherever setting of multi-turn
devices require accurate counting,

TECHNICAL DATA

Counting Capacity: 15 turns maximum.
Shaft Diameter: For % shafts

Locking Mechanism: Positive action.

SE
D

-4
)

POSSIBLE
LEVER TRAVEL

PRIMARY DIAL P

COVER

Manufactured in UK,
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POTENTIOMETERS

Helipot Series/Dials

Beckman®

-

[ Six types — 7/8" to 1 13/16" dia. &, ‘
E

[ Matching turns-counting dials ‘
(1 Outline drawings with dimensional details

OUTLINE DRAWINGS—Precision Potentiometers All dimensions in inches,

8 Ve MOUNTING FACE y‘j% Type C
o5 [:—7317’/'/ "*"'mi']
. 1 TERMINALS: 1
312 (GOLD PLATED) - 32 MOUNTING FACE
- &4 / /TERMINALS:

13
super | |f 20 —r

N ccw wew _he + 0000
\ 16 4062 -.0010

T v DIA.
13 - I '}:‘l
s =41

-0
, 9 .13 (GOLD PLATED)
,%R AR 312 12—

64 1
SLIDER !

- 1
cew L

l: R. MAX.

[ 58
4062- %0
16 f — - - *F DIA
- H — i
DIA "--ﬁk ! l:—% oAl e PR T S
H + 9000 ~—— -_= — - y
7497 - 0003 - = 9
ped ﬁ h ? g °
] 3 ] - 0000
43: % 532 NEF THREAD f . Se97- 003 \
MOLDED PLASTIC / 5 BUSHING: BRASS (BRONZE CHROMATED) - Dia.
18 )
HOUSING: \—LOCATING LUG: iriaalng S endavateny
MOLDED P1 ASTIC .125 DIA. 5o LOCATING LUG: .125 DIA
LID: MOLDED 16 3. 32 NEF THREAD
Type A PLASTIC BUSHING: BRASS
HOUSING: MOLDED (BRONZE CHROMATED)
Type 5311 MOUNTING FACE

1 L1 :
5719 7 BUSHING: BRASS (BRONZE

/ CHROMATED) Type 7246
.4 MOUNTING FACE
TERMINALS ; | [==24— 3 _ 32 NEF THREAD
(GOLD PLATED) B 1 53!
N ] e
P % 15
L pax. —-{ 2
13 '3 TERMINALS:
16 & SLIDER cow W . o (GOLD PLATED)
DIA. \ +.000 3 R.
‘ ° 1 .250-902 ¢
DIA. MaAX.
to: mowoep /L f o)
: v SHAFT: STAINLESS STEEL 7 1248 -
PLASTIC 3 PAS ZDIA. DIA. .
1 38 (PASSIVATED) 8 T —f_
HOUSING: l
MOLDED PLASTIC  LOCATING LUG: .125 DIA. LID: MOLDED PLASTIC o
HOUSING: . .4062 ~ 00
MOLDED PLASTI
Type 7276/7286 Adjustment slo %-32 NEF THREAD
Mounting Face .047 widex.OS:«E:S&S deep ?&%*L’}fcai‘gj ATED)
+1/32 +1/32 x 7/32 long
- 374" 3/16 Telrdminalsd
gold plate T
e 2606
5/16—w L_ yp
C, 3!, SECONDARY DIAL
+.000 5/8R R
g"(‘:’w ]|l 062,010 Max. 3
Glass fillled £.030 LOCKING LEVER
M Polycarbonate -791
== .404+.022
) 7/8 1T :
\ - dia."" 4 — i MAX. POSSIBLE

LEVER TRAVEL

Locating Lug

. 3/8 -32NEF- COVER
Slider \ Thread
Housing & lid in

lass-filled nylon Shaft 7246~ glass-filled polycarbonate LOCATING PLATE
glass-fi nylon.

7286 — stainless steel

Manufactured in U.K.
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POTENTIOMETERS

Cermet Trimming Beckman®

(1 TO5 single turn
(1 3/8" square single/multiple turn
(13/4" rectangular — 15 turns

INTRODUCTION
Helitrim ® Cermet Trimming Potentiometers offer power resistance elements in small sizes and low cost in the
following types together with mounting brackets for use with 78P and 89 series trimmers

TECHNICAL DATA

Type Description Resistance No. of Temperature Power Temp. Coefficient
Range Turns Range * Rating )
62P %' dia. General Purpose low —25°C to 0.5 Watts
82pP profile version (82P). 100 to 1MO ! +1250C at 70°C £100 ppm/°C max.
. —55°C t 05 W

68W 3/8" Square General Purpose 100 to 2MO 18 +125°CC ° at 7()035ts +100 ppm/°C max.

72pP 3/8' single turn, low cost. Three —5590C to 0.5 Watts

72PM mounting variations available, 100 to 2MO 1 +105°C at 70°C 1100 ppm/OC max,

72X

72XW

77P %" Rectangular sealed trimmer M 15 —559C to0 0.75 Watts o

79p 79P low profile version. 10Q to 2MQ by +1259C at 259C +100 ppm/OC max.

1%’ Rectangular general purpose small -550C ¢ 1.0 Watts

78p size. Mounting bracket also available 1002 to 2MQ) 22 +105°C 0 at 70°C 1100 ppm/OC max.

89P %’'* Rectangular, low cost, low profile M —589C to 0.75 Watts

89w mounting bracket also available 100 to 2MO 15 +1550C at 25°¢ +100 ppm/OC max.T

*Derating to 0 at TOC max.

10 t;asog for 10 and 20 ohms, 0 to 250 for 50 ohms, OUTLINE DRAWINGS (Alldimensions in inches).
T05 S|NGLE TURN 3/8“ SQUARE| \ Stand off . Adjustment Screw .150 dia.  3/16
Model 62P T—-» B SING LE B »\ 2 \\‘ Siot 031 wide X .031 dj_:; -

and 82P 1o TURN j/a é}
82P— .150 ! ! 037 Typ. |
f— ; Solderable term.nals Saa
3 /E i ;/gns emn Twre 010% 002 thick Sehematic Disgram
Models 77P & 79P 77P 79P - Stend off Adjustment Screw .150 dua.
. 6 S101.031 wide X 031 deep
e 750010 —d o P.soj:.om 4+ 010~ - - L 03 Tv s
3 ) 190 ‘
e 20 bi - &
| E= T $.015 i ) ;

; Soldgrable terminais
i .0107.002 thick

[ER
3/46min  3/16

.l

o i
! 200
+.025
 E——

typ \ +0107 | 200 100 i
1015 -
010 2004 =200 ~ t 010 $.010 [nd o
5001 . .
ADJUSTMENT SCREW ——— T
150DIA  5LOT 031 WIDE i
Model 78P X 031 DEEP 38
ode 1 \
[ 1250£ 010 —— o 198 | 037 7v# *-l 316 l
[ ¢I {ﬁ}f I Model 72XW /r T
T 3 : STAND OFF -/ 1), 3 16
¥ | cow MY
' —
1*x ‘J SOLDERABLE TERMINALSY ‘ . ~. o
2 128 010+ 002 THICK - -5 ‘015L<
[ L S =1 a0
300t 910 050 / b 316+
7001010 260 £-015 1.020 cw -/ 36—t

Manufactured in U.K.
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POTENTIOMETERS

Germet Trimming

Beckman®

-
[ ] 1%" Rectangular — 22 Turns @ e
[ Low Profile Trimmers <
[_] Various Mountings Available 3 °
STANDARD RESISTANCE VALUES, OHMS Model 68 W
10 100 | 1K 10K | 100K {1M
20 200 | 2K | 20K { 200K |2m*
— - - 25K | 250K | — woa L
50 500 | 5K 50K [ 500K | — 105 051 o
et . . 15240391 E ;’ B
*Not available in Series 62P and 82P ! 1
‘ 375 - 015 !
! 9525 0381 !
| | |
OUTLINE DRAWINGS — | | |
T e (LT e N
i i 457
Model 72X - 250 0051 THICK [ . [ ;
a57 4750 + 0,38 : 15+ | a5+ 01
L amems | . __l Pt e L e g B R P
8,525 0,381 — 254825 ' w01 | 4
037 ' B50+.015 | |, o0 187 > 015 :‘5224251""‘”‘ -
m TYP. —————-*-—II 1,270 + 8,381 ]75“‘0‘5' 1 4,750 - 0,381 o ‘
L | : ™ 9525031 1
r F— 10+ 81 . T
2545025
) .Il_xi.tn ¢ T ¥
b 2,54+ 0,25 ! t 187+ 815
4,758 + 8 381
56 BW Bushing Mount
: N \_(SZI.)mER L 375+ 015 (for use with 78Pg)
X 9525 + 0,381
ADJUSTMENT SCREW: 3
.158/3,810 DIA. SLDT o 4,010
.831/8,787 WIDE X
831/0,787 DEEP STANDOFF __..! 062 4010 .3001'872
, 1.000 ’ L1407
Model 89P 32 | | i
be—— 7501010~ —wf 190 b [ & -t
HH%, ¥ +010 5 125 DIA,
2502 010 1 +,001 1—72 UNF Thread Stain Steel
Hol ainless ee
__'I: 103 3 01.020 2 j es (Passivated)
oo 165 min 1.30 1
2ol £ I’ ] __1 | —
o be— 125 £ 015 |
AN [} l%l
P | +.010
Model 89W 1/16 .088 12—28 UNF Thread
CIRCUIT DIAGRAM ADIUSTHERT SCHEW
HARKED ON 10tS STamiss s
suRrace 025 wiDE % 031 DFFP SLOT
‘—(—.9101.010,,_ =.310+£.010 | — ——|]——3/8
| m Circuit Diagram marked 3/16 -mim]
: et i on this surface ; ]
— | N
I S |
s 190+ 0104~ RN O A s | O | |
— e — & T
& AESISTANCE P g e
ON'Th SURs Ace 1 a0 U U U \ H ”
‘L, SOLDEAABLE
poron- 4 165 i eyt Material: Moulded Plastic  ° "5/16 — 32 UNEF Thread
LT b
v S | 1ol 89B Bushing Mount
e ot e {for use with 89P/89W)
Manufactured in U.K. All dimensions in inches
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RELAYS

120/130 SeriesD.LL. Reed

ASTRALUX

[J Choice of Form A, B, or C contacts
(] Contactratings up to 10 watts
(] “Built-in” diode on soma models

DESCRIPTION
The Astralux 120/130 series offers the most complete range of D.1.L. relays.
Available in Form A, 2 Form A, Form B (magnetically biased) and Form C.
The range offers contact ratings up to 10 watts in Form A and B and 4 watts
in Form C. Models are suitable for automatic insertion on standard 14 pin
receptacles or for p.c.b. mounting. Automatic relay testing ensures complete
reliability at low cost.

20

Nominal Must Must Max I*’* *7—’| o
Operate Release Continuous
1. Coil Operating Voltages at 20°C vde Vde Vde o Vde
FORMA & C 5 3.7 0.5 5 (5.0 I I l I l I
FORM (B} 12 9.0 1.0 18.0 (12.0)
24 18.0 2.0 36.0 (24.0)
{The Following are typical Values) R 00 feo |
FORMA  FORMB FORM C o b e
_ wn - mu 320
2. Operate Time (mS) at nominal voltage: 0.250 0.10 0.500 AR e w15
(Inc. bounce) 120 Series has all pins as shown.
130 Series has pins 1,2,6,7,8,9,13,14 only
3. Release Time {mS) ({Inc. bounce) 0.15 0.60 1.3 150 Series has pins 2,6,8,14 only
Type 120 Type 130 . Maximum Switch Ratings
Form Circuit Nsrg c(': o Norb Diode
Schematics . . o Coil Volts Amps Watts
14 pin 8 pin @20°c d.c. d.c. d.c.
. 121A-3 131A-3 5 500 -
121A-4 131A-4 5 500 Yes
1 FORM A 121A5 131A5 12.24 2900 - 100 0.50 10
- 121A-6 131A-6 12-24 2900 Yes
R 122A-1 132A-1 5 200 -
. ’“'T; j» n 122A-2 132A-2 5 200 Yes
Il i 122A-3 132A-3 12 500 -
2 FORM A *AE/ A 12204 13244 12 500 ves | 28 011 3
o = 122A5 132A5 24 2150 -
-7 122A-6 132A-6 24 2150 Yes
SRtEE 1218-3 13183 5 500 _
}o -2 121B-4 131B-4 5 500 Yes
1FORMB *‘% T 121B5 13185 12 2900 - 100 0.50 10
-5 - 1218-6 13186 12 2000 Yes
121CA1 131C-1 5 30 -~
. 121C-2 131C-§ 5 80 Yes
121C-3 131C- 12 450 -
1 FORMC 151¢a 13164 5 %0 ves 28 0.25 3
- 121C-5 131C-5 24 1750 —
121C-6 131C-6 24 1750 Yes
o 125C-1 135C-1 5 150 -
. F - 125C-2 135C-2 5 150 Yes
1 FORM C J*l - 125C-3 135C-3 12 500 - 100 ) 4
© ﬁ T 126C-4 135C-4 12 500 Yes 0.20
b ; 125C-5 135C-5 24 2150 -
125C-6 135C-6 24 2150 Ves

Manufactured in U.K,
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ASTRALUX

| RELAYS

Open & Moulded Series Reed

(1 Open & Moulded types
{T1 Single or multiple pole
1 Choice of coil voltage

DESCRIPTION

The Astralux 110/200 series of open relays are designed for economy
and flexibility of application. They incorporate Form A switching
single or multi-pole. Coil voltages of 5, 12 & 24V are available. Drive

Type 180 Nom | o s Ma)’;irzum
; t
Form Circuit Schematics Cen"e,f Coil Coil §2|Diode witch fatings
0.100 Vd.c. @ 200C Volts|AmpsiVatts
(2.54) |@20°C dec.| dc.{d.c.
5 500 | —
(+)1 H_} 5 500 | Yes
< 12 1000 | —
1 FORM A 2 ey W - 15 1000 | Yes |500|0:50| 10
(-)3 24 2000 | —
24 2000 | Yes
{(+) 1 — 182A-1 5 375 | —
182A-2 5 375 | Yes
2FORMA| W—/ 71 182A3 1 12 | 1000 | = |545 050 10
3 L s __, g| 182A4 | 12 | 1000 | VYes ‘
182A-5 24 2000 | —
(-4 182A6 | 24 2000 | Yes

Manufactured in UK

7€
A . . . fff”!
levels are held to a minimum. Magnetic screening is standard. o5 Q,SSEY\
e
Pt
a0t
- Ciruit Nc‘zlm Coil 110 SERIES 200 SERIES Maximum Switch Ratings
orm . d.c 'om Nom [~ Voits T~ Amps T Watts
7] T
Schematics ®@20°%¢c ype coil § ype Coit § d.c. dc. d.c
1
5 111A1 375 201A-1 150 110 Series
1 FORM A R 12 111A-2 1000 201A-2 1000
5 - 24 111A-3 2000 201A-3 2000 200 0.5 10
1
o a4 5 112A1 250 202A-1 125 200 Series
2 FORM A e 2 g 12 112A-2 1000 202A-2 800
, ' 24 112A-3 2000 202A-3 1900 400 1.0 15
1
3 h - 5 113A-1 125 203A1 75
3 FORM A 5egr =6 12 113A-2 800 203A-2 275
7 - — k] 24 113A-3 2000 203A-3 1000
Q -
1 -
-l .
T 5 114A-1 125 20441 75
4 FORM A B P 12 114A-2 800 204A-2 275
0= w0 24 114A-3 2000 204A-3 1000
[
DESCRIPTION

The Astralux 180 series is a complete family of moulded relays. Available in Form A & 2 Form A. All models offer coils
of 5, 12 or 24 volts designed to keep drive levels to a minimum. Magnetic screening is available on all models. Automatic
relay testing ensures complete reliability at low cost.
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' RESISTOR NETWORKS

RESNET® SIP

Beckman®

[J Thick film resistor networks
3 SIL encapsulation
[J Low Profile

Beckman Low Profile RESN ETTM SIP Resistor Networks provide mul-
tiple thick film resistor configurations packaged in standard 8—pin
moulded single-in-line packaging for maximum component density app-
lication. The low profile SIP combines the close board spacing advant-
age of a SIP with the low profile of conventional DIPs (6.200 in./5,08
mm max.).

Series 764—1 Resistor Packages consist of seven equal resistors in an
8—pin SIP, each having a common terminal at pin one, Common uses
for these networks include “pull-up’ and/or “’pull-down’” applications.

Series 785—1 Resistor Packages consist of nine equal resistors in a 10
pin S.1.P., each having a common terminal at pin one. For use part-
icularly in microprocessor data highway pullups with 8 bits plus one
bit for parity.

Series 764—3 Resistor Packages consist of four equal, isclated resistors.
Applications typically include line termination and L.E.D. current
limiting.

7 Resistors
8—Pin SIP
764—-1-R (R)

4 Resistors
8--Pin SIP
764—3—-R (R)

=

9 Resistors
10—Pin SIP
785—1-R (R)

Performance Specifications

Standard Resistance Values in Ohms  (£2%)
100 330 1.5K 6.8K
120 470 2.2K 10K
150 680 3.3K 15K
220 1K 4.7K 22K

Resistance Tolerance (+25°C) . ... oot iine i nenn +2% max.
Resistance Voltco (+25°C) ... ... .00 ie i e —.01%/V
Powerrating. ........oo0vevnns L,.785. ., .. 764..... 764

-1 -1 -3
Single resistor (+25°C, still air) . ... . 0.5W 0.175W  0.2W
Total Package (+25°C, still air) . . ... 2.5W 1.5W 1.5W

Linear Derating to OW @ 150°C = Extrapolating
from 1259C (max operating temp).

Resistance Temperature Coefficient {(—55°C to +125°C): 100 ppm/°C

OUTLINE DRAWINGS

0.98 MAX.
24,89 MAX
0.78 MAX
19,81 MAX 008MAX.
MODEL 228 MAX.
HOENTIFICATION 058 MAX.
14,73 MAX. 0.4520.010
43025
DOT INOICATES
PIN NO. 1
B heknininini il
e e e — — J

i
|
T T
l: I |: ﬂ!lsosnﬂn
(R | |1115»nuﬁ 0,008
[ ISR ] )

4 o CTIMAX,
STANDOFFS: ™
0.015 MIN,
307 MIN.
1
801728,004 TYP.
643220102 TYF.
0.005 £ 0.618 05000 [AUEY Y 0854081
589 £ 0. S 10250 1272825
088920254 1270%0.25 |08 Tve. 0.01220,004
30578102
019208
11782028
*TYPICAL SPACING
.90 £ 0.81 NDN ACCUMULATING
22,86 18,25 |
0.80 MAX, |
2,69 MAX. .09 MAX.
278 MAX. ~
878 MAX.
1981 MAX.
MODEL D045 ¢ 6019 |
IDENTIFICATION 0158 MAX, 11812025
1 TTMAX. :
N —— e ——— _h
DOTINDICATES | T —— — — — - ' B
PINNO.1 L e — ) | | !
| 035 MAX
STANQOFF: |
215 MIN, | I BAIMAX
0.301 MIN. BECKMAN ! ] .
*r—T-V T aATVIT TG
1 ” I; 1l 0125+8825-88
1 | J1,, 3175+8835 - nn
1 v
0617 £6.004 TYP. . Eou Wb "‘"'
843228102 TYF, : ““ —_: ;"s'
o oes
8.63526.008 0.50+6.0 RIpAX
] e L 012£0.004
TR 12764528 | 368 68T
0762 0.01
BEXTEAY !

* TYPICAL SPACING.

80 + 6.
Resistance Tempco Tracking. ... ... ovvveunn... 450 ppm/°C max. EW 0T 1 NONACCUMULATING.
Operating Temperature Range . .. .............. —559C to +125°C )
Storage Temperature Range . . ....... e —55°C to +125°C Manutactured in U.K.
64

CALL COMWAY... (0344) 24765 or TELEX 847201




Beckman®

RESISTOR NETWORKS

RESNET® DIP

] Thick film resistor networks
J Standard DIP package
(] Wide range of applications

C Becwman
/ .« NN -A-R\N

Beckman RESNET R DIP Resistor Networks
provide multiple thick film resistor configurations
packaged in standard 14-pin or 16-pin DIP
packaging. The series 898/899 offer a wide range
of resistance values together with significant
reduction in “on the board’’ costs and space-
saving over individual resistors.

Performance Specifications

Resistance Tolerance

Series 898-1 (15 resistors)
Series 898-3 ( 8 resistors)
Series 899-1 (13 resistors)
Series 899-3 ( 7 resistors)
Resistance Temperature Coefficient Contact Sales Office

All types 1.5W
898/899 — 1 0.15W
898/899-3 0.25W

R >1000=%*2%
R <1000=%20

Package power rating (see note)
Resistor power rating {see note)

Note: Power ratings shown apply at Ta= +25°C and derate
tozeroat Ty =+ 125°C.

Operating Temperature Range —55°C t0 + 125°C

Outline Drawings
- 860 MAX - o]

RESISTANCE CODE

™\ Beckman

330"/ MIN
™M 898.1-RCI—| 3wvax
VUUVYYYY |

~PIN 1 DESIGHATION DOT

—T r—» 050 ree 125 MAX

Lt
020 MINJ [ | ]
- _ 185 MAX

,jk‘ . LT,T_,A
080"/ MIN. ,I o e (R TRV
100"/ MAX 100+ 010 — ~\,,*65'/ MAX

0157/ MIN

oz imax F

Dimensions in inches

Manufactured in U.K,

Standard Resistance Values in Ohms
(Specify in order No. i.e. 898—1—R10k
47 220 1k 3.3k 10k 100k
68 330 1.6k 4.7k 15k -
100 470 2k 6k 22k -
150 680 2.2k 6.8k 47k —
Series 898-1 Series 899-1
M [_‘7 (1 r1 ri1fM r3 1 MM, i
18 4
ign %u b A 2n %n jn 3w 3 T n 3 :L
:
a :i,, N ” Sa / / A Sn 2m ::u Sn " :)I b
' ) % i { é . ] %
LT LTIt T T 0T T 0d JLIJT 0TI TTTT UJ
Series 898-3 Series 899-3
A M M rr i ;ryrcliril
16 it}
5 (‘ < < <
Se 2R ” [d A ” Sr or L} A A < A A [
LT TT LI tJ 01 U 0Jd LJLT LJ0LT LTI LT
I 780
ANAAAAN
™\ Beckman 330/ MIN
™ g99.3R—"] 380"/;W 300~ g0 oo
PARALLEL
- “ r.» 050 ”er 125 MAX
by
020 MIN. T ™ 7
l -‘__ 185 MAX
T
080 MIN h e | Tosan 008"/ MIN
100" MAX 600+ 010 — = : 015"/ MAX
0157 /MIN - o
0217/ MAX
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RESISTORS

Wirewound

kg Gomponenis

[1 Available in 2-5W, 6W,
] Resistance range 0.10}

9w, & 12w
to 100K (see data)

] BS, DEF & GPO approved

e e Vmwﬂm,

mwuwt o

Performance Data

Temperature category T7 {--55°C to +200°C)

Humidity classification H6

Initial tolerance 5%

Temperature coefficient* 0 ¥200ppm/°C max. 0+80ppm/°C
typical.

Solderability conforms to BS2011 Test T {IEC 68)
requirements.
Lead resistance R0O06/25mm except on 74EV
which is R01/25mm.

*Very low temperature coefficients are available to
special order.

APPROVAL

ERG.74EV ERG 16EV

BS 2E-56-2.5 BS 2E-56-9

DEF 5115-2 RFH3-2-5| DEF 5115-2 RFH3-9
P.O. 35, 35A, 358B P.O. 36

ERG 58EV ERG 17EV

BS 2E-56-6 BS 2E-56-12

DEF 5115-2 RFH3-6 | DEF 5115-2 RFH3-12
P.O. 40, 40A, 40B P.O. 50

Ordering Method 74EV 82 R %

Example
Style of Resistor ___._.___J
Nominal Resistance (BS 1852 Table 3}
Selection Tolerance
Electrical Data | Erg 74EV Erg 58EV Erg 16EV Erg 17EV
BS rating at 70°C | 2.5W 6w 12w
BS approved range 1R0-10K 10R-20K 10R-68K 10R-100K
Erg full resistance range R10-10K R10-20K R50-68K 1R0-100K
Max. Volts D.C./critical value | 150/9K1 200/6K8 500/27K 750/47K

i
i
30-51n1‘m l

t 30=51mm oML
r__—f—vl%-f B - -‘l‘ 1¥8-2
Mechanical Data Erg 74EV Erg 58EV Erg 16EV Erg 17EV
Dim. “L” maximum 12.7mm 22.2mm 38.1mm 53.5mm
(.5") (.874") (1.499") (2.124")
Dia. 'D” maximum 5.6mm 7.9mm 7.9mm 7.9mm
(.220") (.312") (.312")
Dia. “'d” .6mm .8mm .8mm 8mm
(.024") (.032") (.032") (.032")
Weight approximate 1gm 3gms 6gms

Note: 1. EZ24 resistance values available.
2. B.S. qualified release +5% or £5.00
minimum order,
3. Resistor tolerance
>1 Ohm % 5%
<1 0hm £ 10%
Rating graph

12
106 Erg 177EV
E 9 \ E
£ rg 16EV
§ \\
. —
[ S,
3 —
Erg 74EV
o] 20 50 70 100 150 200
Ambient Temp.(°C)
Hot spot temperature graph
400,
_ 74 EV 58 EV 18 EV 17 EV|
g 30 P4 f ] 17
§ // // 1 -l
—
A A7
g 200 >
*
$ 100 Za
H
20 1

o 2 4 [} 8 0 2 14 16
Power Dissipated (Watts)}

Manufactured in U.K,
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WAYCOM LIMITED Hluminated PushButton

{1 Single and 2 pole changeover versions
(] Silver Contacts

(—J Up to 6Arating at 250VAC,

(3 Round or Square Push Button Caps.

ELECTRICAL RATINGS

Single Contact Version MECHANICAL DATA
Max Voltage . ... .............. 250V rms .
M:i CSrr:?ﬁ o 6A Endurance 100,000 operations
Max Switched AC Power .. ...... ... 1000VA Temperature Range  —250C to +5650C
Max Switched DC Power .. .......... 1000W Contact Material ,
Insulation Resistance . ... ...... 2000 Mohm single Contact Silver
Double Contact Version Double Contact Silver, gold plated
- Terminations Solder lug, accepting
Max Voltage .. ........ .. ... ... 250V rms standard 0.11"
Max Current e 3A Faston Connectors.
Max Switched AC Power .. ... ... ... 250VA
Max Switched DC Power . ... .. ... ... 250W
Insulation Resistance. ......... 2000 Mohm
Switch Basic Part Number
(does not include button or lamp) No. Mounting Button
Single Contact Double Contact Action of Poles Method Type
P144GG74 P144DD74 Mom. 1 Bush Round or Square
P144GG7474 P144DD7474 Mom. 2 Bush Round or Square
P145GG74 P145DD74 Alt. 1 Bush Round or Square
P145GG7474 P145DD7474 Alt, 2 Bush Round or Square
Indicator only
PO35 Ind only Bush Round or Square

PUSH BUTTON CAPS
Round Caps, 1bmm diameter or Square Caps 14mm x 14mm are available in a choice of 8 colours.

The cap ordering code should be followed by the code for the required colour as follows:-
Red: RS, Yellow: GI, Green: VF, Clear: TR, White: B, Violet: VI,

Orange: VE, Grey: NE
I “‘I I - I &
lg.g[ Panel cutout P144 & P154

i
p15 8

PUSH BUTTON ORDERING CODES

Round Caps . .. ... ... . ... ... RC15 mn,. insert Pl1aa
Square Caps . . . ... .. ... ..... RC14 " Cap 6.5 r.1,05
Typical Example: . . . .. .. . .. RC15-RS jHeaxnut 4 T ‘
\. Lockwasher T_ _ﬁ : l
LAMPS ‘

T 1% flanged base lamps are available
for 6, 12 and 28 volt supplies.

. MIN.18
[
O
Faston terminals 28x03 _0_13,/’/ i

s

All dimensions in mm.

Manufactured in ltaly. |

CALL COMWAY... (0344) 24765 orTELEX 847201
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KTA Series SWITCHES
Subminiature WAYCOM LIMITED

[ Subminiature lever/push button
[ Bias and bi-stable action
[] Choice of 1, 2, 3 and 4 poles

[J Gold flashed contacts as standard

TECHNICAL DATA KTA

Electrical Ratings (resistive loads)

3A @250V r.m.s. 50Hz OUTLINE DRAWING — KTA RANGE

5A @ 125V r.m.s. 50Hz (All dimensions in mm)

4A @ 24V d.c. Type A B C D E|F G
BA®@ 12V d.c.

6A@ 6V d.c. KTA 106 Series 105 | 913 9 1113 8

KTA 206 Series except { 10,5 | 9|13 9 1113 13

Contact Resistance (initial) > 0.01 ohms at 2 to 4V d.c.1A 206 PA and 206 TA

KTA 206 PA, 206 TA | 105 |9]155] 115 11|13 ] 13
Lever Caps — KTA Range KTA 306 Series 105 [9{155] 115 | 1]13 ]| 17.8
Coloured plastic lever caps which fit over KTA 406 Series 105 lolssl 115 {113 226
the KTA lever and aid identification. ! . : : :
Available in white, pink, yellow, blue, black
red.

KTA Lever Range

Switch Action
Action Positions Circuit

N ‘ N
KTA 106D SPDT on-on [’/41 1 e
KTA 106E SPDT on-off-on I’l"l

KTA 106F SPDT on- mom «— blas 1"\ ‘1
KTA 106G SPDT mom-off-mom r l ‘1

b H

==
KTA 106H SPDT on-off mom g l “q T !

C

KTA 206N DPDT an-on I*' /“‘l_ __I_*"]‘] ;
KTA 206P DPDT on-off-on r ‘”‘1“-1-—;‘1 <1 u m D

O T 67 ¥
KTA 206PA | DPDT an-on-on (05) 1) L1e)

Type

]
o.——-'——m

=

KTA 206R OPDT on- mom «———— bias I’\"l l’i\ ‘1 é
1

KTA 206S DPDT mom-off-mom I'[j_j: tﬁ f
KTA 206T OPDT on-off-mom I" ‘1 fﬂ <1 l-_ _-{

oW Ty,
KTA 206TA| DPDT on-on-mom (ot Yo i

KTA 306D 3DPT on-on I'.ﬁmf‘—.-ﬁl"-{;?"l PANEL CUT-OUT
KTA 306E 3PDT on-off-on I’ ‘L—T-L"I;i '4_1" “fi':

KTA 306F 3DPT on- mom

" 2.2

KTA7306H 3PDT on-off- mom l—"r‘-l r j f’l

KTA 406N | 4POT on-on r {C_] ‘_l:'_ _‘ﬁ _ K ‘._—/_ﬁ: _—_‘I_’_/—«I = All KTA Types
KTA 406P | 4PDT on-off-on 4 rl I R

Manufactured in Japan

CALL COMWAY... (0344) 24765 or TELEX 847201
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WAYCOM LIMITED

MSP/KPA Series SWITCHES

Subminiature

] Push button operation
[ Coloured caps available for easy identification
(] Choice of 1 and 2 poles

MSP and KPA Push Button Range

1211 dls, - -
410.5 dls,
[

1321 —*1*620,5 o=t 2.510.5

rm

MSP103B
MSP103C

15/32--32

Thread

T”” -

111111

Qi

Type Switch Action
e Action Positions Circuit
MSP 1038 SPST on  (mom) €———— biss I’\‘ [’r‘:]ShKBPUétggs‘ﬁps dRh
e an ave a
MSP 103C sPST off. (mom) 4————— blas \ ‘1 chrome plated button.
The MSP 103B and C have a
KPA 106D SPDT on-on alternate rm brown button.
All other types have a snap fit
KPA 106F SPDT on-mom 4———————bias m ‘1 black button as standard but
KPA 206N P _ T P red, green buttons are avail-
pbPoT on-on r !/_Q:l___l__’]‘l able with these switches:
KPA 206R DPDT on-mom € blas l”\“‘l [9\ 1 fSee ;Na\gcim booklet for
urther data.
KPG 206N DPDT on-on alternate I‘* ‘/Q'l 1" ./41
KPG 206R DPDT on-mom 4——— blas I‘\;ﬁ' "I-‘\ 41
OUTLINE DRAWINGS
TECHNICAL DATA KTA & KPA
MSP RANGE KPG RANGE c

All types except MSP 103

3A @ 250V r.m.s. 50Hz
5A @ 125V r.m.s. 50Hz

Electrical Ratings (resistive loads)

4A @ 24V d.c. 2A@ 24d.c.
BA@ 12V d.c. 3A@ 12V d.c.
6A@ 6Vd.c. 3A@ 6Vd.c

Contact Resistance (initial) }> 0.01 ohms at 2 to 4V d.c.1A

MSP 103 B & C

1A @ 250V r.m.s. 50Hz
3A @ 125V r.m.s. 50Hz

OUTLINE DRAWINGS — KPA RANGE

PANEL CUT-OUTS

i

Biz2.s

KPG Types

All KPA
Types

MSP 103

Type Al B c D E F |G
KPA 106D |4 (7.6 | 58 | 21,6 |11.7 |13 8
KPA 106F |4 (7.6 | 68 | 21.6 |11.7 |13 8
KPA 206N |4 176 | 58 | 21.56 |11.7 |13 | 13
KPA 206R | 4|76 { 58 | 21,6 (11,7 (13 | 13

{All dimensions in mm)

T
g

4
=

Manufactured in Japan

CALL COMWAY... (0344) 24765 or TELEX 847201
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KLD & KLNSeries SWITCHES

Miniature Rocker & Lever

WAYCOM LIMITED

(1 Snap-in panel fixing

(1 2 Pole illuminated rockers
also available

[J Individual or row mounting
{3 Gold flashed contacts as standard

TECHNICAL DATA KLD AND KLN
Panel Mounting

The KLD AND KNL are designed for simple
mounting; just push the switch into the panel
cut out from the front. Stainless steel mounting
clips intergral to the switch, holds the unit
firmly in place, No screws or tools are required.

Electrical Ratings (resistive loads)

3A @ 250V r.m.s. 50Hz 4A @24V d.c.
6A @ 125V r.m.s, 50Hz 5A @ 12V d.c.
3A @ 50V d.c. 6A®@® 6Vd.c.

Initial Contact Resistance

+> 10 Milliohms (measure at 2 to 4V d.c. 1A)
KLD Lever Colours
Polycarbonate in a choice of red, black, white and grey.
KLD Rocker Colours
Polycarbonate in a choice of red, black, white, & grey.
KNL Rocker/Lens Colour

Polycarbonate in a choice of translucent red,
amber, green and white.

Switch Action
Action | Positions Circuit
KLD Lever Series

on-on

KLD-106D| SPDT

(changeover) rj‘l
onon | Bid >
(changeover) r r J 1

DPDT | on-off-on

gy lgy

Type

KLD-106E| SPDT | on-off-on

KLD-206N| DPDT

KLD-206P

KLD Rocker Range

KLD-106D| SPDT | on-on rh
KLD-106E| SPDT | on-off-on Ibrl
KLD-206N| DPDT | on-on Ib "‘l:;z<l
KLD-206P | DPDT | on-off-on

——14.5

KLD Paddle Types

Manufactured in Japan

KLD Rocker Types

. KNL llluminated Rocker Range
KNL Lamp Types (T1%, E-5screwbase) | = p—T71 7T T —F-—-—-
Lamp Design Design Rated Life KNL 206N| DPDT | on-on r I’]‘l
Ref. Volts Current Hours bias o 2"
NL 206R| DPDT | on-mom
378 6.5 200mA 50,000 KNL J r rh
362 14.0 80mA 50,000
399 28.00 40mA 25,000 Lamp {(state ref.)
. . Lever/Rocker (state colour) also
For further information state lever or rocker on KLD type
See Waycom Data Booklet.
——-—21.5+0.58 — 1 Panel Cut-Out
}‘*’* 18105 T T Panel Thickness
F' 13.6 — “! T 1.6 to 4mm
T | l All dimensions in mm,
— 12.710’.4 18'81%% , 18+0.6 }-;13.1:0.1‘-!
. | | T
|- 13£0.5 77} 16.040.1
| [ 26 \
| .
el - 1

KLD Types

}._—19,1i§—-l

KNL Types

- 17,541 - =l
KNL. Types

70
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WL &WP Series SWITCHES
WAYCOM LIMITED Subminiature

(] Available as lever and push button

] Rated up to 1-5A @ 250V r.m.s,
or3A@ 12V d.c.

(] Cosmetic appeal with proven reliability

Switch Action

Type gvzg.
Action| Positions Circuit et.
TECHNICAL DATA
WLS1 Lever | on-on A
Electrical Ratings (resistive) SPDT | (changeover) f
1.5A @ 250V r.m.s. B0Hz
2A @ 120V r.m.s. bOHz Lever | on-on
2A @ 24V d.c. WLS1/S SPDT | (changeover) r 8
A @ 12vde p—t—rt
Lever | on-on
Contact Resistance (initial) WLDT | bppT | (changeover) r P c
~|=0010hmat 2to 4V.d.c. 1A. x
WPS1 P8 { e
Push buttons sppT | en-onimom) r D
The actuating button has a chrome finish 555>
but coloured push-fit caps are available in black WPD1 P/B ( e :
red, green, yellow, blue & white with the switches D1 | ppp | ONonimom r P
Push Button Cap Ref: 17254/- - each
If required, please state colour. Code as shown Push Button Cap Ref: 17504/- - each
below
9 17254/-- 17504/-- 5
4 _t
l*_w‘_‘i I‘“ 8~8—4 OUTLINE DRAWINGS (Al Dimensions in mm)
Cap Code [A] C] [D]
01 - Black 04 - Yellow oM ,
02 - Red 05 - Blue y o
03 - Green 06 - White .
|
#
5.2 v — ‘ 3
ZZE (For drawing B) ¢- @

1020|a 1.8Dia  6.4Dia @

For further information:
See Waycon Data Booklet

Made in France

CALL COMWAY...(0344)247650rTELEX 847201 °




Slide WAYCOM LIMITED

[ Top or side operation

Suitable for printed circuit or panel
mounting

[T Long life — typically 15,000 cycles

TECHNICAL DATA -
Slide , Rating _
Initial Contact Resistance: Type Position| Action c Circuit
SSP types $0.02 ohms at 5V 1A, Voltage urrent
I3 —

g/l\? 1&ASW types $0.03 ohms a ssp 22 op 126V r.mes. | 0.3 e
Insulation Resistance: DPI. 28V d.c. 0.5A o 5—8] o
SSP types > 100 Megohms between 2P stions 19V dc 0.6A - & - L
terminals at 500V, MS & SW tvpes SSP 226R SIDE 6V d.o 100 L,_FJ, i (‘;_2.4
> 100 Megohms between terminals W i : N osttio
at 85V, r3 3
Voltage Proof: SSP 43 TOP ;gs/vdrém.s. 822 r2 "o r 217 ‘
500V r.m.s, for 1 minute -C- . [j C [j C] 5 B0
Switch Mechanism: - Camman Terminals
Snap action with self-wiping 3 Positions O ! DOoOmO
contacts. Break before make. SSP 435R SIDE 12V d.c. 0.6A 7 ! T L1_! E

6V d.c. 1.0A SR N R S

L.3, ,JJ

OUTLINE DRAWINGS SSP 435R

SSP 225R

T

071 L‘;f’

Manufactured in Japan

”  CALL COMWAY...(0344) 24765 or TELEX 847201




WAYCOM LIMITED

SWITCHES

2300 Series Micro-Dip

(] 10 Positions
{3 0.100 x 0.300 Centres
[ Binary-codes
[ Low profile

Operating Temperature Range . .
Storage Temperature Range. . ..
Electrical Ratings:

Max. recommended

Max. recommended

Dielectric Withstanding

Voltage . . ...coev v i eean v
Insulation Resistance .. ........
£
Weight.....................
Standard Colour
MATERIALS

SPECIFICATIONS.

No. of Switching Positions . .. ... 10 positions

Life. . e ie e 10,000 detent operations at 25°C
for a resistive load of 0,010 amps
at5 vDC

Tangential Operating Force .. ... 2.00 to 350 inch oz.

.-109C to +85°C
.-259C to +100°C

nonswitching load . ... ... 100 milliamps at 50 VDC

switchingload . ......... 100 milliamps at 5 VDC

250 volts peak to peak
1000 megohms {min. dry)

....... 100 milliohms max.

glass filled nylon
Copper alloy, gold plated

connected together external to

NUMAER 230002G 2300126
CODE BO2 Cc12
COLOR RED ORANGE

TERMINALLD. | [1g n
AS VIEWED
FROM BOTTOM Ic1c
OF SWITCH 12 14
 HOUSING 0 THRU 9 0 THRU 9
MARKING
POSTTIONS 10 POSITION | 10 POSITION
B02 C12
CODE ifianos e,
TRUTH e Bureati:
TABLES e T
Sy Dnosn|
7. : BROE
6ls] | le]
HORNO INEaE
NDOoN
DEOON
NOTES:

1. Views shown are of bottom (terminal side) of switch.
2, For all single pole codes only common terminals must be

switch.

Manufactured in U.S.A.

050 re— A v*}
1277
— 190

r f Ve 483 1
Vs 376
45 ) {955)
\\// l
TYP 10 POS
RKI
030R MARKING RAISED
TvpP (SEE TABLE) CHARACTERS
( 76R) 015
(38D)
B
050
1270
025
( 64)
125 Y I
(317%) !
‘ _,‘ 020 * 002 TYP
| (508 + 050)
090 ‘
229 ™1 ‘ ‘
160
(254 n
200 | o
(508)
TYP 100 : 005
(254 +127) r—— = -
v/ ‘
O DI - w030n
' RECOMMENDED
W.,,,l.@ HOLE SIZE
f | . (965 * 076)
- &1
O
005
300
(762)
(127
MOUNTING HOLE PATTERN
DIMENSION
= CODES
A B C

.396 239 224

(10.06)[(6.063)| (5.69) BO2, C1 2'

NOTES:
1. Tolerance on all dimensions £+ .010
unless otherwise specified.

CALL COMWAY... (0344) 24765 orTELEX 847201
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ELMA Type 01 SWITCHES

Rotary Wafer

RADIATRON

(3 Subminiature series

{1 18mm overall diameter

[ Silicone dipped H.F. ceramic wafers

[ Precision indexing

(] Series 08 P.C.B. Mounted Rotary now available on request

TECHNICAL DATA

Continuous Current Rating: 3 amps

2V :1A )
24V : 0.5A Jr.m.s.
200V : 0.1A)

Contact Material: Hard silver with gold flash

Non-Inductive Switching Rating:

Shaft: Stainless steel, 4mm diameter
Case: Glass filled polycarbonate
Contact Resistance: j> 0.005 ohms (initial)

Test Voltage: 750V r,m.s. across a pair of contacts and
contacts and earth

Wafer Insulation Resistance: > 106 Megobms at 20°C
Life: > 25,000 operations at rated loads
Operating Torque:: 200 cmg +20%

Weight: One Wafer type : 14 gms
Two Wafer type : 33gms

Stop Plugs: Red piug for 10 way and 12 way. Black
plug for all other stoppable switches

Special Features: For special features within the Elma
Range for all rotary switches can be obtained direct from
Radiatron Components Ltd,

76 Crown Road, Twickenham. Tel. 01-891-1221

OUTLINE DRAWING

Insertion hole
for stop plug.

{1

P
w : LI
. e
. \ind
Tel, |
w [e] -
Type 221 & Wafer t1
Reference £ ¢ 2 Diagram
-4
Shorting Indexing Angle 30°
0.1—-1x12 * 1 121 1
0,1--2x12* 21 12| 2
0.1-1x11 1t 1 11 1
0,1-2x11 1 2111y 2
0.1-2x 6 216 1
0.1-4x 6 441 6 2
0.1—-4x 3 413 1
0.1-8x 3 gl 3|2
Shorting Indexing Angle 36°
0.1-1x10—0A * | 1| 10{ 1| &%
01-1x10—-mA t 11 10} 1 .b:
L
01—-2x10-0A * | 2 | 10] 2 -\.J
01-2x10—mA t 2| 10| 2
Non-Shorting  Indexing Angle 60°
ol—1x6uoA* [ 1|6 | 1 o.°6’.
01-2x BuoA* | 2| 6 e /)
OO
01-1X6umAt | 1] 6| 1 :‘6’-0
01-2x 6 u mAt 2416 2 oy
090
01-2x 3u 21311 .°5°.
01-4x 3u 413 ‘:S Ny
o Q.
01—-4x2u 41211 AN
01-8x 2 u gjf 21 S 6
o

Additional Mounting Nuts.

* Without stop continuous rotation (0A)
t With adjustable polycarbonate plug (mA)

11 See drawing.

Manufactured in Switzerland
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RADIATRON

ELMA Type 03 SWITCHES

Rotary Wafer

{1 Up to 4 wafers

[ Stud contacts

] Silicone dipped H.F. ceramic wafers
{7 Precision indexing with adjustable stop

(] Series 08 P.C.B. Mounted Rotary now available on request

TECHNICAL DATA

Continuous Current Rating: 3amps

Non-Inductive Switching Rating: 2V :2A )
24V : 1A r.ms.
200V : 0.3A )

Contact Material: Hard silver with gold flash
Shaft: Nickel plated steel, 6mm diameter

Dust Covers: Each wafer is fitted with a removable
dust cover

Test Voltage: 750V r.m.s. across contacts and contacts
and earth

Self Capacitance: J}> 0.8pF between adjacent contacts
Contact Resistance: >0.005 ohms (initial)

Wafer Insulation Resistance: >>106Megohms at 20°C.
Life: > 25,000 operations at rated loads,

Upper Temperature Limit: 1350 without dust covers
1009C with dust covers

Operating Torque: 1.5 cm.kg+20%
Weight: With one wafer: 4b gms. For each additional

wafer 10 gms.

starred wheel

details of the many special features available

OUTLINE DRAWING

)

—

Ail dimensions are in mm

Manufactured in Switzerland

Adjustable Stop: Adjustment made by rotating the lower

Special Features: Contact Radiatron Components Ltd, for

"
Type 8| 5|5 | wafer
£ | - i

Reference & § £ | Diagram
Shorting Indexing Angle 15°
03— 1x24 0A* 1124 1] eee,
03—2x24 oA* 224 o
03— 3x240A* 3(24| 3 0
03--4x24 oA * 4124 4| oo
03—-1x23 1123] 1] eeee,
03-2x23 2123 2| SN
03-3x23 3{23] 3 0
03—4x23 4| 23| 4 %ese®
03—-2x11 2011 1] e,
03—4x11 4111 2| &N>
03—6x11 6|11 3| < \IT
03—8x11 8] 11| 4
03-3x 7 3| 7] 1] e
03—6x 7 6| 71 2 x/"’;
03-9x 7 g] 7| 3 \ s
03—12x7 12| 7| 4 et *
03—4x 5 4} 5| 1 g
03-8x 5 8| 5[ 2| SR
03—12x5 12| 5{( 3 -.\’ :
03--16x5 12] 5| 4] ™t
03—6x 3 6| 3|1 -t
03-12x3 121 3 2| Seb¢
03—18x3 181 3| 3 '-)."z-
03—24x3 241 3| 4 ot
Non-Shorting Indexing Angles 30°C
03—1x12 u oA TT12] 1] o
03—2x12 u oA™ 21 12] 2] & K3
03-3x12u0A* | 3| 12| 3 "O
03—4x12 u 0A* 4112 4 Owos?
03-1x12 u mAt 14121 1 o*0%,
03—2x12 y mAT 21 12) 2 Ky
03—-3x12 u mA T 3112 31 s
03—4x12 umAt | 4] 12| 4| Poseee
03—2x 6 pu 2] 6|1
03—4x 6 41 6| 2| SN\%
03—6x 6y 6| 6( 3| 3\
03-8x 6y 8| 6| 4| Ceeet
03-3x 4y 3 a4l 1 o000
03-6x 4y 6] 4| 2| N2
03-9x 4y 9| 4f 3| WNF
03—12x4 u 12| 4] 4 had
03—4x 3y 4l 31 - g
03-8x 3y 8l 3| 2| &R
03-12x3 121 3| 3§ o N/T
03—16x3 16 3] 4| ¥
03—6x 2y 6| 2| 1 -t
03—12x2 12} 2| 2| =e*eh
03-18x2 u 18| 21 3 3)1'3.
03—24x2 u 24! 21 4 ¥
Additional Mounting Nuts

1 With stop (mA)
* Without stop continuous rotation (0 A)

CALL COMWAY... (0344) 24765 or TELEX 847201
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ELMA Type 08 SWITCHES
Rotary Wafer RADIATRON

3 Low profile construction

T 12 positions in shorting or non-shorting
switch mode

T Subsequent stop setting possible
CJ Dust protected assembly

Main dimensions

25+0,5 5,7 L1
1 -
Ny e
| {
< _] P — . S UQ‘;
; £ 1] | ‘g* =
1 g
1 Wafer L:zg,g ” 1 ” lf, ﬂ U 3 S IO UUUVUTUUUUUU
2 Wafers L=38. :
3 Wafers L - 485 —l2 04 i NI
4 Wafers L=58.b JU - N

o Order numbers for component parts
Switch in kit form

O The availability of the switch in component parts offers Type number 08-
design engineers many possibilities for circuit board arr-

> . Mechanism [With a torque of 0.6 cmkp 4214—-10
angements. The geometric accuracy of the boring allows
the switch to be assembled in individual parts and then Housing Contact material Ag 1 pole, shorting 421700
be connected by the spindle. Contact material Ag 2 poles, shorting 4217-01
Contact material Ag 3 poles, shorting 4217-03
Technical Data Contact material Ag 4 poles, shorting 4217-02
A Housing Contact material Ag 1 pole, non-shorting| 421800
; Me‘:hampal data Contact material Ag 2 poles, non-shorting | 4218—01
O Material Contact material Ag 3 poles, non-shorting | 4218—03
3 Mechanism Pressure-cast Contact material Ag 4 poles, non-shorting| 4218—02
\éV:ii;:}drlse L?:cz)eslted Spindle with rr_noun_ting material cpnsisting of 2 M2
Contacts Silver plated/gold flash screws, 2 securing rings, 1 spacer disc, 2 stop screws
Hard gold 3 um Spindle length L = 75mm | 421105
Hard goid 5 um 100 mm | 4211-10
O Mechanism 125 mm 421115
Indexing angle 30° 12 positions 150mm | 4211-20

Stopping adjustable at any time as required
Torque (with 1 wafer, 1 pole)
0.6 cmkp £ 20% ( 6 wipers) | 25 14,8
0.9 cmkp £ 20% ( 6 wipers) r '
O Temperature range —40°C to +85°C
O Operational life min. 26000 switching cycles O Connections designed for direct mounting on printed circuit
O Number of switching circuits per wafer 1, 2, 3, 4 boards in 2.50 and 2.54 mm pitches (1/10").

Electrical data Drill plan 25 13
O Switching mode, shorting or non-shorting —f—-—

O Permissible switching capacity under Ohmic loading %%

1V/1.5A
24Vv/0.3A
110V/0.2A 1
O Static load at 22°C max. 3A
O Test voltage at 60% relativ?fumidity 1000 V rms !
O Insulation resistance > 10'< Ohms or greater
O Contact resistance including conductor path
resistance < 20 m Ohms
O Capacitance max. 1.b pF

COMPLETE SWITCHES IN ASSEMBLED
FORM AVAILABLE TO SPECIAL ORDER

PCB Hole Diameter =1.3 mm for contacts
= 2.5 mm for mounting holes (M2}
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Made in Switzerland
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81-045&81-345 Series SWITGHES

Lever&Bias Lever

L] 1 and 2 pole types
] Quick make and break
] Rugged construction

TECHNICAL DATA

Electrical Rating

3A at 250V r.m.s. 50Hz or d.c.

6A at 125V r.m.s. B0Hz or d.c. except the
8105213 and 81352—13 which are 1A at 250V
r.m.s. and 2,5A at 125V r.m.s. 50Hz or d.c.

Terminals
110 spade/solder type mounted at back

Finish
Nickel plated lever.

Hardware
1 Knurled ring and 1 hexagon nut.

OUTLINE DRAWING

1%

Manufactured in U.K.

Switch Action
Type

Action| Positions ‘ Circuit

Lever Type 3A 250V AC/DC

81046—13 | SPST |on-off I’l

* on-on
81052—13 | SPDT {changeover) rm

on-on .
81058—-13 | DPDT {changeover) I’[‘l rh

Biased Lever Type 3A 250V AC/DC

81055—13 | DPST | on-off

81346A—13| SPST ‘()t::;f;n) l"l <— bias
81346E—13| SPST | St [’/ bias —
8135213 | SPDT ?c".;;’,?ggijfél, l’*‘m bias —
81355A—13| DPST Grofl f’“—"fsl «—bias

-off =37 bias ]
B1365E 13| DPST | (hias off) I’[I’[ '—:ias

on-on (bias) >
81358—13 |DPDT{(changeover) r[ﬂ I’Z*l

Large Slotted Ring Bright Nickel Finish Code No:4

*1A 2560VAC/DC for SPDT circuit

Optional Extra—Large Slotted Ring—Code No.4 |
For use with Series 81 & 93 iever switches to enhance 3"
instrument front panel appearance. The standard 4
fitting is a knurled ring and a hexagon ring. dia
-
7
8

.+ Nil
)1—.060 003"

O
|

13/64"

—p
! 31/64""
Dia,

Panel Cut-out

CALL COMWAY... (0344) 24765 or TELEX 847201
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93A & 93FM Series SWITCHES

" Lever & Bias Lever

[ 10A, 250V A.C.
[11,2,3,& 4 pole types
[__]1 insulated lever types

TECHNICAL DATA
Terminals: Spade type mounted at back

Electrical Rating: 10A at 250V r.m.s. 50Hz Finish: Nickel plated lever on Types 93A, Black insulated
15A at 125V r.m.s. 50Hz lever on Types 93FM.

Note: Optional Extra — Large slotted ring (see page 80)

Switch Action

Type Drawing
Action Positions J Circuit Ref.
Lever Type 10A 250V A.C.
93A/403E—13 SPST on-off I" / A
93A/401E-13 SPDT on-on (changeover) l—"/*_l A
93A/101E-13 SPDT on-off-on [’l ‘1 A

93A/404E-13 *| DPST on-off l" / ? / 8

93A/402E—13 * DPDT on-on (changeover) r’./‘l _j_; 7‘1 B

93A/102E—13 | DPDT on-off-on f’ I ‘1 I; 1‘1 °

93A/416E—13 3PDT on-on {changeover) l—b/{—:l' r‘—ji:l— ? =

93A/116E-13 3PDT on-off-on r I‘_l r I

93A/420E-13 4PDT on-on (changeover) r { r ‘]
93A/120E--13 4PDT on-off-on r[ il r 1 ‘1

Insulated Lever Type 10A 250V A.C.

93FM/402E—-8A * | DPDT on-on (changeover) D

93FM/102E—8A “| DPDT on-off-on D

*During the life of this catalogue these switches will be replaced by the 91 Series 16A rating. Physical dimensions are unchanged.

OUTLINE DRAWINGS

f~15/16"

Manufactured in U.K.
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93PN Series SWITCHES
ARROW ‘Rocker with Pilot Light

1 10A, 250V A.C.

[ Incorporates neon pilot light
[T Snap in panel fixing

11 & 2 pole types

Switch Action
Type*

TECHNICAL DATA ve Action Position Circuit

93PNR/403/2/11E or SPST on-off &*—L
Indicator Circuit 93PNR/403/2/22E SPST on-off i N
The neon lamp and its resistor are wired in
circuit so that the lamp is ‘on’ when the 93PNR/404/2/11€ or DPST on-off R ‘r-L
switch is ‘on’ 93PNR/404/2/22E DPST on-off e N

* Please state switch colour when ordering.

tLoad
#Neon

93PNR/1001E and 1004E Drawings

Colours
Switch colours are available in black or
white, both with red lens,

Terminals: Spade type mounted at back,
13/32” 3/32”

Colour Code: /11E All black switch 9/64" (with lever
/22E All white switch l 3/32" {\7 fully depressed)

- 5/16"
Neon pilot light 13/32” i l /\__.
The colour code prefixed by 2/-- - - indicates - : N- __L_r
that a 220 neon lamp is a built-in feature of T —f—‘ !
this switeh. I N ol
121/32"
1
*Suitable for 20 SWG
re—13/16" > to 18 SWG Panels
Note
Recesses 5/16"
required
1.750 for Screw (1 . ¥ 1005
+.010 M Terminals | !
~NiL B ,.'_
T
21/32"
3/64“ "—_815_’ 3/64"
+.005
937" o
+.010
—NiL Panel Cut-out

Manufactured in UK
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83500 Series SWITCHES

Adapt-a-Switch

{1 Snap on contact blocks
"1 Momentary or alternate switch actions
] Non illuminated and indicator types available
The arrow adapt-a-switch offers from a small number How to Order
of component parts the maximum in design flexibility, Example
Required Round Round Lighted 3 Pole
TECHNICAL DATA Green Momentary Form Z
Lens Contact Switch Contacts
Electrical Ratings (0.75 P.F.) 5A 125V a.c. Parts 1 pc. 1pc. 83503 3 pes.
2A 250V a.c. 83500-92 83500-30
5A 28V d.c. 1 pc. — 83500-92 round green lens
R . . — t -indi nt
Dielectric Strength: 1000V r.m.s. at sea level for g:;zrs 1 pe. 20352: round actuator-indicator momentary
one minute. 3 pcs. — 83500—30 standard duty contact blocks
Mechanical Life: A minimum of 100,000 cycles
Electrical Life: A minimum of 100,000 cycles at
full rating.
Lamps
T 1% groove base incandescent in 6 volts (type 337/774)
14 volts (type 336/782) and 28 volts (type 334/787) Actuator Indicator (includes Mounting Nut) Type
Rectangular Momentary Action 83501
Alternate Action 83504
Square Momentary Action 83502
Lens Unit Colour Type Alternate Action 83505
White 8350070 Round Momentary Action 83503
Rectangular Red 3350071 Alternate Action 83506
Green 83500-72
Blue 83500-73
Yellow 83500-74
Amber 8350075
Black 83500-76
White 83500--80
Square Red 83500-81
Green 83500-82
Bl 8350083
Yeu|fow 83500—84 Contact Blocks Type
S{:ber ggggg:gg One normally open & _[ Standard Duty 83500-30
One normally closed Low Energy, Gold Plated 83600-30
White 83500—-90
Round Red 83500-91
Green 83500—92
Blue 83500-93
Yellow 8350094
Amber 8350095
Black 8350096
Indicator (without lens) Type Optional Features Type
Rectangular l.amps not included 83507 i
Square Lamps not included 83508 $r2‘qp-on clip to convert any actuator to 83500-51
Round Lamps not included 83509 Indicator
Manufactured in US.A.
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| 83500 Series SWITCHES

Adapt-a-Switch

(] Three lens shapes, seven colours
] Front access to lamp
] Mar-resistant lenses with uniform luminosity

Mounting Data & Outline Drawings Cut Away View

Plunger
Momentary-Black
Alternating action-Red

One piece lamp
socket terminal

The adapt-a-switch is designed for rapid, efficient and neat
installation. Single hole mounting through the panel face allows
the unit to slip through from the front and the moulded

nylon mounting nut is threaded on the unit housing from the
back of the panel. Panel thickness may be up to %’ The bezel
extends a minimum of .035'beyond the edge of the mounting
hole in the panel allowing for normal tolerance in punching

the mounting hole.

© Low stress
Compression
spring

One piece
lamp terminal

Panel Actuator—Indicator Snap on Clip
Cut-out +.016 1132
=576 = 160 7| 1,406
{406) 1010 (35.61)
+.015 ™| [*~ .060 Keying Flats g —
.140 = {1.52) J ﬂ
(3.56) ] _ _ o \k
L
f 17/\ [ 680 |
640 " — =) 1 {(17.27) )
| '
\\/ '
_ ‘ L] . B [ o
A
5/8—24 NEF Thd., Nylon Mtg. Nut
Keying - .437
Flats 625 (11.10) P
(15.88)
Contact F S
Block (N APPROX. [O]
i ) .680 I TR
@ ) (17.27) - S
ED i '@ 140 Max
Dimensions in ins. and (mm) s | (3.56)

+.005
e o
i.ﬁ 1500 8Q.|_
750 (12,70)
(19.05) LENS
B(_ezels (oo
with
Lenses T oo r ; -
+.005 p 50Q +.005 P
710 b 12,70y 710 SQ. +
(18.03) [ LENS (18,03) %
§ =1 ! -

Manufactured in U.S.A.
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MINIATURE SWITCHES

1600/2600 Series

L1 16A 250V rms

L1 1 &2 pole types

(1 Snap-in panel fixing

[J Replaces 1100/1200 series

TECHNICAL DATA

Operation

Rocker lever action, 2 and 3 position, maintained
or momentary, with and without illumination.

Function L

1600 Series single pole, single throw (SPST) and 0 = 1 .\, 1600F

single pole, double throw (SPDT).

Mounting Method

Through rectangular aperture by fixing legs on 1 - 2 *\' ‘ 1602E
I switch which give a “"snap-in’* feature.

Base

High grade e 66 nylon.

High arade type 66y 1 0 2 ‘g 1604

High grade type 66 nylon.

Moving Contacts é é

Copper with silver alloy button. 0 - 1 % -------- S\ 2600E

Fixed Line Contact

Full width {with moving contact} copper silver 3 i

plated. 1 - 2 \Y -------- \ 2602E

Terminal and Fixed Load Contacts

Weight

One piece copper with fine silver on cantact face. é é Y é

1600 Series: 6 Grammes approx. 1 0 2 I‘““"""" 2804E

2600 Series: 12 Grammes approx.

Contact Rating Note: Momentary action switches available to special crder.

16A 250V Resistive. ORDERING PROCEDURE: Add suffix number for body/rocker colour

Proof Voltage

750 volts R.M.S. {across contacts). As required

for Class B disconnection controls. BS.3955

Part 3, 1972. 1600 11E
Insulation Resistance

50 megohms.

Electrical Life

10,000 cycles minimum at maximum rated
voltage and current.

Mechanical Life

50,000 cycles minimum.

Angular Movement

Basic switch type E denotes spade terminal
(see table above) Lever colour 1 = Black
Body colour 2 = White

2 position — 36,
3 position — 18 each side of centre.
DIMENSIONS n
@
2,00 o <
T X NOM 5 1000 gr
730 NN 3 B wa L
YT a0 " Tx = &
- o i‘ T u.lg‘_T_ qu‘
<) oa Az
SPADE TERMINALS) [ & S>%o sT
SUFFIX 'E’ — t g T2 I3
_j\./
6,40 WIDE : E N SR —
0.81 THK. NOM. g =) , :
7,20 DIA.A : - =
Fzz,eoJ 52 210
2717 — 0 =
0,40 RAD
20,00
f“ _'1 < MIN. [
w20l [ 77 A [ a0 2600
Q7T 1600
h—30,40-—— o
MAXIMUM PANEL TFICKNESS 3.00 mm. MAXIMUM PANEL THICKNESS 3.00 mm.

Manufactured in U.K.
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MINIATURE SWITCHES

1600/2600 Series [Hluminated

LI Illuminated rocker/indicator
3 Choice of rocket colour & lamp voltage
3 Complementary to 1600/2600 series

TECHNICAL DATA

Specification as for 1600/2600 series
miniature switches plus Lamp
Specification

Average Life
25,000 hours for neons

Resistor values for neons
27k§2 for 110V operation
110kS2 for 250V operation

Dimensions
As 1600/2600 series
except 1609 (see below)

CAT

NUMBER

o é 1600E

0 - 1 NN || 26008

MATCHING INDICATOR

Complements the 1600 series by

providing a matching indicator 1609E

PANEL CUT-OUTS

1600 series

CUTOUT
1600

12,33
I ¢ 12,20

27.40
27,20
|

v

ORDERING PROCEDURE

Add suffix letters and numbers to denote colour of body and rocker lamp voltage.

BASIC SWITCH TYPE

LAMP
(See table above) VOLTAGE

0 = Nolamp
| b I Y eor
1600R21E

TRANSLUCENT‘J i——»E = Spade Terminal

ROCKER

o

BODY
COLOURS COLOUR
A - Amber. _
-G 1 = Black
T opreen 2 = White
R - Red.

Note: All lamps are assembled integral with the base, except for a
switch with Green translucent rocker which is fitted with 110V or
240V fluorescent lamp. These particular lamps are inserted into a
tube at the rear of the switch base.

CUTOUT 2600

0.50 RAD.
MAX. IN

CORNERS

i 10.00

1609 Series 278 tﬁﬂ

4

ﬁj ) runE
SPADE TERMINALS Q
(SUFFIX 'E) \J 4 9
6,40 WIDE - T H
0,81 THK. NOM: ! 1
[ |

7,20 DIA. ’ o'z
ﬁZZ,GO—-‘ 2s
27,17 ——l

30,40 —‘-l

MAX. PANEL THICKNESS 3.00mm

Manufactured in U.K,
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SEMICONDUCTORS .

Diodes FERRANTI
[ Reference Diodes DO-41 e
(] Low Leakage
(1 Multi Purpose, Fast Switching - .
DO-7
High Stability Reference Diodes
Nominal Max. Ref. Max. Slope Max. Operating
Type Reference Voltage Change Resistance Dissipagion Temperature Jedec
No. Voltage* T * at25C Range Outline
volts mV ohms mW ¢ Comments
KS778B 915% 15% 35 50 0to + 100 DO-7 Extremely stable
KS78 9+ 5% 3034 35 50 -65 to + 125 DO-7 voltage reference
KS788 9 £ 5% 30§ 35 50 0 to + 100 DO-7
* At reference current of 5 mA. tFor this stability reference current must be controlled to within % 0.5%.
Schottky Diodes tOver operating temperature range. $ For this stability reference current must be controlled to within £ 1,0%.
Power Max. Forward Breakdown Reverse Forward Forward Capacitance ﬁ/,f.feai;’e
Dissipation Current Voltage Leakage Voltage VF1 | Voltage VF2 CT(0) Carri '"OL':; v
Type No. Prot (Continuous) |at Ig=10pA ‘i\“gth atIF1 =ImAlatIF2 = 16mA| atVE=0 | f_er: '1 g::ze
(mw) {mA) volts) n R (volt) (volt) (PF) R(pS)
ZC2800 250 100 70 200 50 0.410 1.0 2.0 100
ZCcs5800 250 100 50 200 36 0.410 1.0 2.0 100,
. . . A very high standard of quality control during manufacture,
SpeC|al Quallty General Purpose Diodes thermo-cycling and “burn-in*’ at full ratings ensure high reliability
Maximum Ratings Characteristics
Type Mean Recurrent Max.
No. Rectified Peak Reverse Current Forward Volt Max. Jedec
Current Forward at 25°C Drop Capacitance Outline
mA Current HA at -10V
VRWM
25°C | 100°C A max. mean volts pF Comments
25100 50 400 250 4.0 0.2 - 1.0 12 DO-7
25101 100 400 250 4.0 0.2 - 1.0 12 DO-7
25102 200 400 250 4.0 0.2 - 1.0 12 DO-7 for general purpose
25103 300 400 250 4.0 0.2 — 1.0 12 DO-7 applications calling
25104 400 400 250 4.0 0.2 - 1.0 12 DO-7 for high reliability
25106 600 400 250 4.0 0.2 - 1.0 12 DO-7
25108 800 400 250 4.0 0.2 — 1.0 12 DO-7
Multi-purpose Diodes
Maximum Ratings and Characteristics
Type Mean Recurrent Reverse Jedec
No. Rectified Current Peak Operating Current at VRWM Quiline
mA F’d Current Temperature HA
VRWM at 25°C Range
volts 25'C 100°C amp. e 25°C 100°C Comments
25120 50 250 - 1.25 -55 to + 100 5.0 50
28121 100 250 -~ 1.25 -55 to + 100 5.0 50 7 . .
25122 | 200 | 250 - 125 55 t0 + 100 5.0 50 7 [ sowcostindustrial
25123 300 250 - 1.25 -55 to + 100 5.0 50 O-7
25124 400 250 - 1.25 -55 to + 100 5.0 50 D
Very Low Leakage Planar Epitaxial
Maximum Ratings Characteristics
Type Max. Reverse Maximum Typica! Typical Jedec
No. Mean Surge Current at VRWM Forward Reverse | Capacitance | OQutline
Rectified |Current for Recovery Time{Recovery] at-1 Vv
Current 5 mS. at 25°C |at 150°Clat IF = 10 mA| Time*
VRWM{ at 75°C A nA pA nS ns pF Comments
ZS150 50 250 3 1 1 10 250 2.5 DO-7 High temperature
28151 100 250 3 1 1 10 250 2.5 DO-7 operation up
25152 50 250 3 5 5 10 250 2.5 DO-7 to 200°C.
2S153 100 250 3 5 5 10 250 2.5 DO-7 Planar epitaxial
28154 50 250 3 100 10 10 250 2.5 DO-7 construction ensures
25155 50 250 3 100 10 10 250 2.5 DO-7 high reliablity
*From 1F = 600mA to 1R = 100mA.
*Maximum Duration 1 second. § At VRWM Manufactured in U.K.

*  CALL COMWAY... (0344) 24765 or TELEX 847201



SEMICONDUCTORS

FERRANTI Diodes

(] Power Rectifiers
{1 Zener Diodes
(1 Choice of Package
RECTIFIERS
Peak Repetitive Reserve General Purpose Fast Recovery
Voltage
50V 28170 258270 IN 3879/R IN 3889/R IN 3899/R IN 3909/R
100V 28171 28271 IN 3880/R tN 3890/R IN 3900/R IN 3910/R
200V 28172 28272 IN 3881/R IN 3891/R tN 3901/R IN3911/R
300V IN 3882/R IN 3892/R IN 3902/R IN 3912/R
400V 25174 25274 IN 3883/R IN 3893/R IN 3803/R IN 3913/R
600V 25176 28276
800V 25178 28278
Average Forward
- 0.75A 1.5A 6A 12A 20A 30A
Current at 25°C IF (AV) 7 5
Non Repetitive Peak
A 7 75A 125A 225A 300A
Forward Current IFSM 70 0A
VF @ IFAV 1.2V 1.2v 1.4V max 1.4V max 1.4V max 1.4V max
Trr @ IF = 1A to
VR = 30V 200nS max 200nS max 200nS max 200nS max
Package D041 D041 D04* Do4* DOo5* Do5*
*Standard product — stud cathode; reverse polarity — stud anode — suffix R.
B S PRODUCT INDEX
BS/CV Commercial BS/CV Commercial BS/CV Commercial BS/CV Commercial
Approval Number Equivalent Approval Number Equivalent Approval Number Equivalent Approval Number Equivalent
BS 9300 CO13 zs104 BS 9302 FOO1 BAW63 BS 9330 FO19 2s100 BS 9330 F027 25101
BS 9300 C045 25102 BS 9302 FOO2 BAW6E3A BS 9330 F0O20 2s101 BS 9330 F028 zs102
BS 9300 C046 25106 BS 9302 FOO3 BAWE3B BS 9330 F021 zs102 BS 9330 FO29 75103
BS 9300 C642 7$150 BS 9302 FO04 BAWE4 BS 9330 F022 25103 BS 9330 FO30 25104
BS 9300 C643 Zs151 BS 9302 FOO5 BAWE5 BS 9330 F023 zs104 BS 9330 FO31 25106
BS 9300 C760 KS77 BS 9302 FO06 BAWE6E BS 9330 F024 25106 BS 9330 FO32 zs108
BS 9300 C761 KS78 BS 9302 F007 BAW6E7 BS 9330 F025 zs108 CV 7040 zs122
BS 9302 FOO8B BAWGS BS 9330 FO26 75100
SILICON PLANAR REFERENCE DIODES
Package TO 92 Micro—E SOT-23 TO92
Dissipation 750mW @ 25°C amb. | 300mwW ® 25°C amb. | 450mW @ 25°C amb. 750mW @ 25°C amb,
Zener Volitage Zener Voltage
V,atl,=5mA BZVa1l BZX88 BZX84 V,at1, Test
Voits Type Type Type N Tybpe Volts 1,
Numbe Numb umber
Nom, Min. Max. ¢ r umber Numoer Nom, Min, Max. mA
2.7 2.5 2.9 BZV41 C2V7 BZX88 C2V7 BZXB4 C2V7
3.0 2.8 3.2 BZV41 C3V0 BZX88 C3V0 BZ X84 C3V0
3.3 3.1 3.5 BZV41 C3V3 BZX88 C3V3 BZXB4 C3V3
3.6 3.4 3.8 BZV41 C3V6 BZX88 C3Vs BZX84 C3V6
3.9 3.7 4.1 BZV41 C3V9 BZX88 C3V9 BZX84 C3V9 IN58428B 3.3 3.1 3.5 20
4.3 4,0 4.6 BZV41 C4V3 BZX88 C4V3 BZ X84 C4V3 IN58438 3.6 3.4 3.8 20
4.7 4.4 5.0 BZV41 Cav? BZX88 C4V7 BZX84 C4V7 IN5844B 3.9 3.7 4.1 20
5.1 4.8 5.4 BZV41 C5V1 BZX88 C5V1 BZX84 C5V1 IN58458B 4,3 4.0 4.6 20
5.6 5.2 6.0 BZV41 C5V6 BZX88B C5Vé6 BZX84 C5Vé6 IN58468 4.7 4.4 5.0 20
6.2 5.8 6.6 BZV41 C6V2 BZX88 C6V2 BZXB4 C6V2 IN58478B 5.1 4.8 5.4 20
6.8 6.4 7.2 BZV41 C6V8 BZX88 C6V8 BZX84 C6V8 IN58488B 5.6 5.2 6.0 20
7.5 7.0 7.9 BZV41 C7V5 BZX88 C7V5 BZX84 C7V5 IN58508 6.2 5.8 6.6 20
8.2 7.7 8.7 BZV41 C8V2 BZX88 C8V2 BZX84 C8V2 IN58518B 6.8 6.4 7.2 20
9.1 8.5 9.6 BZV41 COV1 BZX88 COV1 BZXB84 COV1 IN58528 7.5 7.0 7.9 20
10 9.4 10.6 BZV41 C10 BZX88 C10 B2X84 C10 IN58538 8.2 7.7 8.7 20
11 10.4 11.6 BZV41 C11 BZX88 C11 BZX84 C11 IN58558B 9.1 8.5 9.6 20
12 11.4 12.7 BZV41 C12 BZXB8 C12 BZX84 C12 INGB568 10 9.4 10.6 20
13 12.4 14.1 82V41 C13 BZX88 C13 BZX84 C13 IN58578 11 10.4 11.6 20
15 13.8 15.6 BZV41 C15 BZX88 C15 BZX84 C15 IN5858B 12 11.4 12,7 20
16 15.3 17.1 BZV41 C16 BZX88 C16 BZX84 C16 IN58598 13 12.4 14.1 9.5
18 16.8 19.1 BZV41 C18 BZX88 C18 BZX84 C18 IN58618B 15 13.8 15.6 B.5
20 18.8 21.2 BZV41 C20 82X88 C20 BZX84 C20 INB862B 16 15.3 17.1 7.8
22 20.8 23,3 BZVa1 C22 BZX88 C22 BZX84 C22 INE864B 18 16.8 19.1 7.0
24 22.8 25.6 BZVa41 C24 BZX88 C24 BZX84 C24 IN58668B 20 18.8 21.2 6.2
_ IN58678B 22 20.8 23.3 5.6
v = 3
gatl, =2mA IN5B68B 24 22.8 25.6 5.2
27 25.1 28.9 BZV41 C27 BZX88 C27 BZX84 C27 IN58078 27 25.1 28.9 4.6
30 28.0 32,0 BZV41 C30 BZX88 C30 BZX84 C30 IN58728B 30 28 32 4,2
33 31.0 35.0 8Zv41 C33 BZX88 C33 BZX84 C33 IN58738B 33 31 35 3.8
36 34.0 38.0 BZv41 C36 BZX88 C36 BZ X84 C36 IN58748B 36 34 38 3.4
39 37.0 41.0 BZV41 C39 BZX88 C39 BZ X84 C39 IN58758 39 37 a1 3.2
43 40,0 46,0 BZV41 Ca3 BZX88 C43 BZX84 C43 IN58768B a3 40 a6 3.0
47 44.0 50.0 BzV41 Ca7 BZX88 C47 BZXB4 C47 INE8778B 47 a4 50 2.7
Manufactured in U.K.

CALL COMWAY...(0344) 24765 or TELEX 847201  *



SEMICONDUCTORS

Metal Can Transistors FERRANTI

[] Metal Can Construction
1 NPN/PNP Complementary Devices

(3 General Purpose and Switching
T0-18

NPN GENERAL PURPOSE NPN Silicon Planar General Purpose Transistors

The devices are listed in order of decreasing Breskdown Voltages {Vp and Vogp), decreasing Collector Current (i), Power Dissipation (P, ) etc.

Max V, h, Min §
Typr |VcB ch@ icmif " * B(L ;!f.:mb Package | Cample- T Hax M“Vf(““‘) " ix_ [ -
[Max S l |-2C ment vee |Vep|Veeo| 1 i | Ta Min|vax| 1 [ g Feckese | e
viv |ma| v ma Mz ma | mw ol TS S
v v mA l mA { mA ) mA [MHz| mA mwW
zre2 [120[100 [1000{1 2 200(200| €0[ 50 | 1000 | TO-39 T - ’?54 0] a5 | s00[02 | 50| s | 75[170] 10]200{ 10| 300 { To-18 | Z7184
7791 120100 |1000|1 2 120(200] €0| 50| 1000 [ TO 39 - ani0s3 | 60| 40 | 700[5 4 | 150] 15 s0|250| 160] 100 50 | 2000 | 10-39 | 2Na037
2N2405 |120] 90 [1000(0 -2 200|150] —- | — | 1000 | TO-39 2n696 | 60| 40 | 500]1.6 | 150| 15 20| 60[150| 80| 60 | 600 | TO-39 | 2N1431
z793 120| 60 [1000(0 5 120|150 €0| 50| 1000 [ To-39 2n697 | 60| 40 | 500(1 5 | 150 15 | 40[120|150(100) 50| 600 | vo-39 | 2N1132
2n1893 1120) 80 | 500|1-2 120)150 -~ | — | 800 | TO-33 - BFYst | 60| 30 '1000/0.35] 150| 15 40| — 150 s0| 50| 80O | TO-39 -
2N2102 |120] 65 [1000[0 & 120|150 60| 80| 1000 | TO-33 | zN4036 8ci07 | 50| 45 i 200102 | 10|05 |120|460] 2[ts0{ 10| 300 | TO-18 | BC177
2788 100} 80 | s00}0-2 170| 10 200| 10| 300 TO-18 - 8CYs9 |46 |45 - 200(0-35] 10 |0-26|120|630 2|125] 10 | 1000!| TO-18 | BCY7R
zi8s  [100| 80 | 50002 85| 10 200| 10| 300 | TO-18 2n929 (45 |45 | 30f 1 | 10]0s| 40|120i001 —|—| 300[ 1018 —-
BFxes [ 100[ 60 |1000(0 35 — |150 50| s0| soo{ To.39 - on930 |45 [as | 30] 1 | 10loslio0i300l001l — 1 | 3001 1018 —
8Fxg4 | 100] 60 [1000|0-35 160 60| 50| 800 [ TO-39 2181 45|35 | 500{0.2 | 10| 2 ; 38|162| 10|200{ 10 | 300 | To-18 |2ZTi&r
BCi41 100! 60 |1000|1-0 260|100 50| 50 | 3700t TO-39 | pci6l 2182 45 (35 | s00|02 | 10| 2 | 75[260{ 10|200} s0 | 300 | TO-18 |ZT182
BC140 | 80] 40 |1000{1 0 250|100| 60| 60 | 9700t TO-39 | BCTEO Bexgs |40 | 35 [1000(0.35{ 150 | 15 | 70| — {150} sol 60 | 800 | TO-39 -
8fvs0 | 80| 35 |1000[0 2 — [1s0| 62|50 | 800 | TO-39 ecva2 |40 |25 | 200j0-25] 10| 1 | 40f 90| {100 1| 300 | To-t8 -
2n1613 | 75 50 |1000[1 6 120 150] 60 50 | 800 | TO-39 - BCva3 fa0|20 | 200l025| 10| 3 | 75180 1[t00| 1| 300f TO-1B -
w7te | 75| 80 f1000| 15 300|150 70|60 | go0 | TO-39 - BFYS2 |40 | 20 |1000(0.35] 150 | 15| 60| — 150[ 50| 50 | 800 | TO-39 -
2188 70| 70 | s00|0-2 1260 10|200| 10| 300 | To-18 | z7189 Bcyss | 32|32 | 200{0-3s] 10 {0 26(120|630} 2|126{ 10| r000t] 1o.18 | BCY78
2790 60| 60 |1000f07 200(200| 60| 50 | 1000 | TO-39 | zr21t BC10B |30 |20 | 200[0-2 | 10|05 [120|800| 2|150| 10| 300 | JO.18 | BCIT8
z135 60l 60 |1000(1 2 2001350| 60|60 | 1000 | 70-39 127211 7780 25|26 | s00(02 | 10] 2 | 38}162| 10)200] 10| 300 | TO-18 |2ZTI80
BCYesE | 60| 60 | 100{0 35 460 2]125| 10 | to00t| To-18 | BCY7Y 7187 25|25 | s00jo-2 | 10| 2 | 7s{250| 10{200f 10 | 300 | To-18 |2ZT187
2N2270 | 60[ 45 | 100009 200150} 60 50 | 1000 { TO-39 an706a | 25 (20 | — |os { 10| 1 | 20| 60| 10{200| 10| 300 TO-18 -
2194 60| 45 {1000/ 0-7 — | 10| 60| 50 | 1000 | TO-33 , 27210 2n706 | 25|20 | — fos | 10| 1 | 20/ — | 10f200( 10} 300]| 7TO-18 -
2783 60| 45 500102 50| 5 33| 85| 10]200] 10 300 TO-1B 1 27183 BSY95A | 20 | 16 200 | 0-35 10 [ 02 50|200] 10!200] 10 300 TO 18 —
PNP GENERAL PURPOSE PNP Silicon Planar General Purpose Transistors
o M“Vgﬂm: Mty b v N‘Wax Max VCE(mY L M::"T oo .
Type {VCB|VCEO! 1€ e T — «:T.,“Cb Package civr‘nm:, Type ca[Vceo| '© TCAF wtin[max]| e "C"?(zé"'cb Package 7-1’“@?\'..
vlv ] mal vieal ok ‘”{’ ax Sl e VIiv |[ma] v | mA|ma mA [MHz| mA [ mw .
21217 | 90 | 65 10000 65] 150| 15| 40 50 | 1000 | TO 39 | ZT90/95 71183 | 45|45 | s00jo.a | so| 5| 38| ss| 10|ts0| 10| 300] 7o 18 |z7Es
2n4036 | 90 | 65 [1000)0 65| 180) 15| 40|+40 ~ 11000 | 70-3¢ | 2n2102 zri84 | 45 )45 | s00f0.4 | 60| 5) 75|170| 10{150) 10| 300 | TO-18 | 2784
zrig9 | 70| 70 | s00|0-2 [ 50| 5| 765|250 10| 300 | TO-18 | 2789 acy7s |45 )45 | 200(0.25] 10{0.25/120{460| 2[180+| 10| 1000+ 7O 18 | BCY5Y
acier | 60| 60 [1000[10 |1000] 100 | 40]250 ! 50 | 37001| T0-38 | BC14d Bcy?t |45 |45 | 200{0.25] 10| 1 |100|400] To|250( 10 | 350 | TO 18 -
scy77 | 6060 | 100{0-25| 10{0.25|120|460; 10 { 1000t} TO-1B | BCYESE ms |asiss | soolo2 ! 1ol 1) 38lie2) 103150} 10} 3001 TO-18 | ZTRY
2N2605 | 60 | 45 | 3005 ) 10]0-5 |150) - |0.5| 30{0 5| 400 | TO-46 - 21182 45|35 | 500/02 | 10| 1| 75|260| 10}160| 10| 300 | TO-18 | 2782
2N2604 | 60 | 45 ; 30|05 | 10jo.5 | 60| - 05| 30|05 400( TO-46 BC160 | 40| 40 |1000[1.0 |1000(100 | 40|260|100| 50) 50 | 3700t} TO 39 | BC140
21210 | 60140 1000{1-4 | 150| 15 | 20|100|150| 60| 50 | 1000 | TO 39 | ZT84 scy78 | 32|32 | 200|0 25] 10]025]120(s30| 2180 10 | 10004 To-t6 | BCVEE
2N4037 | 60 | 40 1000(1 4 | 50| 15 | 50]250|150| — | - ! 1000 | TO-32 | 2n3063 sevz2 | 30|25 | 200{0.260 10| 1 f100 10|250| 10 | 350 | TO.18 -
Bc177 Yso|4s | 200002 | 10 |05 120|460) 2|130} 10| 00| To-18 | 8C107 Bci76 | 30|25 | 20002 | 10|05 |120}800] 2|130{ 10 | 300] 7O-1B [ BCT08
BCY70 | 50 {40 | 200{0-25] 10 [ 1 100] 10{250| 10 | 180 | TO-18 zrig0 | 25|25 | so0io2 | 10| 1 38|162| 10l1s0) 10| 300| TO-18 | 2780
2N1131 | to |35 | 600|165 | 1s0| 15| 20] 45[150| — |- | 600 | TO 32 | 2n6%6 71187 | 25|25 | s00le-2 | 10| 1| 7s{2s0| 10[150{ 10 | 300 | TO-18 | ZT87
aniia2 | 50|35 | eool1s | 1s0] 15| 30| so|is0] L‘i".‘.’. 10 39 | 2ne97 ] 77152 | 20 |20 | s00lo2| 10[ +{ solzp0f 1ol — ’ _ | 300 7018 -
NPN SWITCHING NPN Silicon Planar Medium and High Speed Switching Transistors
T Max vcghr" heg :TMin | Swilching Times 1 Max VCE(sat) e 1 Min Swilching Times
Max at at at (Max) at Max at at at (Max) at
Type |VCEQ| iC — - Package| Comple- Type |VcEO| I o — §— +——| Package| Campla-
| s | Min | Max | 1c 1 | ton | toff | Ic ment e | | | Min|Max| 1c tc | ton | toit | 1C ment
Ly jma| v [lA n\/\l mA |MHz| mA{ ns | ns ! mA v | mat v !ﬁm mA MHI[mA nsJ mA
IN3262 | 100 {1500(0 G | 1000} 100 40{ - ‘ 500 -- | — | 40750 |1000] TO-30] - acves | 2| 200]0 3| 10 |0 25| 1z0| 830 | 2] 125 10 50 ‘ 20 | 10 vo18 scvre
2186 80| so0fo2 | 50| s| 38| 8| 10|200{ 10| so+ 170+ 20| TC-16| — BFYs1 30 {1000(0 35| 150 | 15| 40| — |150| 50|60 | 55| 360¢ 150 | vO-38 —
7788 60! s00{02 | 50| s| 75| 170| 10| 200} 10| 5041704 20| TC18| — 2n2z18 | 30 ) 800|0 4 | 150 | 15| 40| 120 | 150 | 250 | 20 | 25+ 175*| 150 | TO-39{2N2004
2789 J 70 500(|0 2 1 50 5 75 | 250 ! 10 [ 200 | 10 504 170°| 20| TC-1B|ZT189 2N2219 30 800 |0 4 150 15 | 100 | 300 { 150 | 250 | 20 25+ 200°] 150 | TO-39 ;2N2905
2N2102 65 | 1000, 0 5 150 15 40 | 120 | 150 €0 | 50 (|nota 1y TC-39 1 2NA036 2N2220 30 BOO |0 4 150 15 20 60 | 150 | 250 | 20 20+ 213*} 150 | T7O-1B -
BFXES \ 60 | 10000 35| 150 13\ 701 — | 150 | 0] s60| s5°| 3607 150 | TC-39| — 2n2221 | 30 8oo|o.4 | 150 | 15| 40| 120 | 150 | 250 [ 20 | 25+ 175% 150 | T0-18|2N2906
BFXa4 50 {1000(0 35{ 150 [ 15| 30| .~ | 150 | £0 |60 | 5% 3607 150 | TC-38|  — 2n2222 | 30 80|01 | 150 | 15 | 100 | 300 | 150 | 250 | 20 | 25+ 200°| 150 | TO-18|2N2%07
BCYB5E 60 1000 35 10 |0 25] 120 | 460 | 2| 125 | 10| 150 | 8OO 10 | TC-18 |BCY77 ZTBO 25 5000 .2 10 2 ag | 162 10 | 200 | 10 s0e[ 170%| 20 | TO-18} ZTig0
aN1613 | 50 ‘:aan« s [150| 15| a0 120|150 | €O 50 (|note 11 T0-381  — 7787 25 ) scojo2 | 10| 2| 75|20 10) 20010 | soef170% 20 1O-18| 21187
2n2770 45 | 100010 9 | 160 u,‘ 50 | 200 | 150 | €0 | 50 tnote 1) T0-39 - BFY52 20 10000350 150 | 15| 6o} — l1so | 50|80 554 3607 150 | 7039 -
2183 a5 500| 0 2 50 5 38 85 10 | 2€C0 | 10 50* 170°| 20 | T0-18|ZT183 2N706A 20 — |o6 10 1 20 — 10 | 200 | 10 40 75 10} 7018 -
2184 ¢ 45| so0o2 | s0| u| 75170 1020030} 500 170+ 20} T0-18 27184 2N2477 | 20| - o4 (150 375 40| - {150 | 250 | 50| 25| 457150 T0-38| -
B8CYss | 45 200|035 10 10 25| 120 | €30 23125 10| 180 800 10 | TO-1B{BCY7% 2N2476 20 — (04 150 [ 7 5 20 - 150 | 250 | 50 25 451 150 | T0-39 -
2N7715A1 40 800.0 3 150 i 14 40 | 120 | 150 | 250 | 20 35 | 285 [ 150 | TO-39|2N2904A 2N2369A 15 500|0 2 10 1 — 120 10 - 9 13 10| T0-18 —
26221941 40 1 aaaéo 3 | 150 | 16| 100 300 | 150 | 300 | 20| 35 | 285 | 150 | 7039 | 2N2905A an2ss | 15| soolo2a| 10 1| 20] 60| 10} - || 12| 15| 10| ro18| —
2NZZA .to[ soolo.3 |50 | 15| 40| 120|150 | 250 | 20 [ 35 | 285 | 150 | T0-18| 2829084 2n2368 | 15| s00|02a| 10 1| a0 l120| 10| - | —| 12| 18| t0f T098| ~—
2222 40} 80003 | 150 | 15 ‘ 100 | 300 | 150 | 300 | 20 | 36 | 285 | 150 | TO-16|2N2907A esvesa | 15| 200{0-35| 10|02 s0| 200 10| 200] 10 (inote 3 to18] —
Brvso | 35 10ou‘a 2 |1s0 | 18d 30| — 60 | 50 | s%e| 360 150 | TO-32| — 2N708 15 — Joa| 10| 1] 30[120 10300 |10 (|rote 2|r to18|
arxss | 35 | 1000}0 3slso| 15| 70| — |iso| 50| s0| suef 3607 150 | TO 39 anze3s | 13| so0loa | 500161 30{ 105+ s0lsco{t0| 30| 30| s0lvore} —
Par:al 35 500|0 2 ! 10 H ) 38 | 162 ‘ 10| 200 | 10 500 170+ 20 | TO.18|27181 2N2375 6 300|0 4 20 [0 66 30 | 150 20 | 600 | 20 20 15 20 | To-181 —
2182 35 | s00lo 2 ‘ m‘ 2 250'| 70| 200 | 10| 0% 170+ 20| TO-18)ZT182 2N709 6| — Jo3 | 3|o1s| 20{120] 10{600] 5] 16} 15| 10 10.18]
2n3s12 | 35| — oa 150 f 75| o] — [s00) — | —| 30| 45f160| TO38| — FAl T =d5°C * Tymcel Note 1 tege = 301 Note 2tyeg = 2505 Nata 2 tygg = 5005

Manufactured in U.K,
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SEMICONDUCTORS
FERRANT Metal Can Transistors

1 Metal Can Construction
1 NPN/PNP Complementary Devices
[J Switching and Low Noise

TO-39

PNP SWITCHING Silicon Planar Medium and High Speed Switching Transistors
The devices are listed in order of decreasing Breakdown Voltage {Vcgp), decreasing Collector Current (i), Power Dissipation {Py.), etc.
Max v TFE TT Wi | Swiching Times
! [ Mox vk ’ ore 1 Min Swwzmmg) Times Max Ve a at (Max) at
Max | at at at ax) at Type |V | IR . . — ——| Packagel Compte
Type  |Veeo| tc [ — —= ———| Package| Comple- s ceop c e | 1g | Min [ Max | I 1| ton | tof | Ic ment
Ve g | Min [ Max | ¢ tc | ton | teif | tC ment v mA | Vv mA | mA mA | MHz| mA| ns ns | mA
Vi mA] v [ mA|ma mA | MHz| mA| ns | ns | mA
21189 70| soolo2 | s0] & 75250 | 10150 | 10 | 1207 2507 20 | To-18 {2180 an2904 | a0 | e00lo.a | 150 | 15| 40| 120|150 | 200 | 50 | 45 | 100 | 150 | TO-39|2N221B
5 E 1
2N4036 | 65 L100Q[0 65| 150 | 15 | 40§ 140 | 150 | — | ] 110 | 700 | 160 | T0-39|2N2102 2n2905 | 40 | 600[0-4 | 150 [ 15| 100 | 300 | 150 | 200 | 50 | 45 | 100 | 150 | TO-39|2N2219
2N2904A] 60 | 600|0 4 | 150 1 15| 40 [ 120 | 150 | 200 | 50 | 45 | 100} 150 | TO-39 | 2N2218A 2N2906 40 | 800|0-4 | 150 15| 401120 | 150-| 200 | 50 | 45 | 100 | 150 | TO 1B|2N2221
2N2905A| 60 | 600]0 4 | 150 | 15 | 100 | 300 | 150 | 200 | 50 | 45 | 100 | 150 | TO-39|2N2219A 2N2907 | 40 | 600|0-4 [ 150 | 15| 100 | 300 | 150 | 200 | 60 | 45 | 100 | 150 | TO-1B|2N2222
2N2906A] 60 | 600]/0.4 | 150 | 15{ 40| 120} 150 | 200 | 50 | 45| 100 | 150 | TO-18[2N2221A zT181 35| s00|02 | 10| 1| 38|162| 10150 | 10| 120°| 250*| 20| TO-18|2ZTB1
2N2807A1 60| 600(0 4 | 150 | 15 | 100 | 300 | 150 | 200 | 50 | 45 | 100 | 150 | TO-18{2N22224 ZT182 35| s00{02 | 10| 1| 75|260] 10| 150 | 10| 120%| 250+ 20 | TO-18|ZT82
BCY77 60 | 100|0-25{ 10 |0.25/ 120 | 460 | 2| 1BO*| 10 | 150 { 800 | 10 | TO-18|BCY6SE 8CY7B 32 | 200{0.25| 10|0-25| 120 | 630 | 2| 180+ 10| 150 | 80O | 10 | TO-1B|8CYSB
27183 451 s00l0-4 | 50| 5| 38 85| 10| 1501 10| 120+ 250+ 20 | TO-18|ZTB3 2T180 25| s00{0 2§ 10| 1| 38162 10| 150 | 10| 120°| 250*| 20 | TO-18|ZTBO
zT184 45| s00lo.a | 50| 8| 75| 170 | 10150 |10 | 120+ 250°| 20 { TO 18|ZT84 27187 25| s00lo2 | 10| 1| 75|250{ 10150 | 70| 120 250¢| 20 TO 182187
8CY79 45 | 200]0-25) 10025120 | 460 ] 2| 180°| 10| 150 [ 800 | 10| TO-18|BCY5% 2N2894 | 12| 200015 10} 1] 40 |150 | 30400 30| 60| 0] 30) TO18| —
NPN LOW NOISE NPN Silicon Planar Low Noise Transistors
The transistors shown in this table are characterised for low noise, low level amplification and are particularly suitable for audio pre-amplifiers as well as universal applications,
"‘ Max VCE(sar) hEE 1 Min Noise Figure Max Veg(sae) hre fr Min Noise Figure
Max at at at at Max at at at at
Type IVceo| Ic — --— ————| Package| Comple- Type |Vceo| 'c - - — - ———-—]| Package| Comple-
i | 1g | Min | max| Ic Ic ! N e 1 ment Ic | 1g | Min | Max | Ic Ic | N | ic ! ment
v |mA] v | mA [ mA mA | MHz| mA| d8 | wA | Hz v | ma| v | mA|mA mA | MHz| mA| dB | wA | Hz
2191 100 |1000]1-2 | 200 | 20| 40 [120{ 200 | 60|50 6[300{ 1K | T0O.38| — zTB4 45| 50002 | 50| s 75|170| 10| 200 |10 |- 6 [100| 1K | TO-18|2ZT184
2192 100 [1000(1.2 | 200 | 20| 65| 200 200 | 60|50 | 6 |300[ 1k | TO-39) — BCY59 45 200|035 10 |0-25{ 120|630 | 2 | 125|106 |200( 1k | TO-18{BCY79
2193 80 (1000|065 150 | 15| 40 [ 120|150 | 60 |50 & |300] 1k | TO-39| — 2N929 45| 30| 1 10]056| 40 120]001] — | —| 4| 10| 1K | TO18| — i
2786 80| 500{0.2 | 50| 5| 38] 85| 10| 200|10}-6[100] 1K | To18| — 2N930 45 | 30} 1 10| 0.5 100300 01| — <4 | 10| 1k ! TOoa8|  —
zT88 80| 500i02 | s0| S| 75|170| 10| 200|10{~6 [100| 1Kk | TO.18| — 2N2219A 40 | 800[0-3 | 150 | 15 [ 100 | 300 | 150 | 300 | 20 |-.4 [100| 1K | TO-39|2N2905A
2189 70| s00{02 | 50| 5| 75250 | 10| 200|106 |100| 1k | TO-182T188 2N2222A| 40 | 800[0 3 | 150 | 15[ 100 | 300 | 150 [ 300 | 20 |- 4 {100] 1K | TO-18|2N2907A
2130 60 |1000(0.7 [ 200 | 20| 60| 200 | 200 | 60 [ 50| 6300 1K | TO-39 zT211 2781 35) 500|0-2 | 10| 2 38162 1020010/ 6100 1k | TO-18]zT181
2795 60 100011 2 | 200 | 20| 30| 200|350 | 60|50 | &[300f 1K | TO-39|zF211 2182 35| 500j0 2 | 10f 2( 75250 | 10]200| 10 -6 [100] 1K | TO-18|2T182
BCYGSE | 60 | 100(0-35| 10 (025|120 {460 | 21125 |10 |- 6|200f 1K | TO-18|BCY77 BCYS8 32| 200035 101025/ 120 ] 630 | 2| 12510 |- 6|200] 1K | TO-18|BCY78
2N2484 | 60 | 50(035| 1] 0.1]100]800}0-01| — |- |-3[200| 1K | TO-18] — 2780 25) 500(02 | 10| 2| 38|162| 10| 20010 6|t00| 1K | TO-18|zT180
2794 45 [1000|0.7 [ 200 | 20| 20| — | 10| 60|50} 6|300 1k | TO-39|2T210 2187 25| s00fo2 | 10| 2| 75|250| 10200110 6 [100| 1K | TO-18|ZT187
2783 45 | 500/0.2 | 50| 5| 38| 85| 10200 10[-6|100] 1k | TO-1B|27T183 BC109 20| 50J02 | 10/05 1801800 | 215010/ 4]200]{30-15k| TO-18(BCI178
PNP LOW NOISE PNP Silicon Planar Low Noise Transistors
Max VCE(sat) hrg 1 Min Noisg Figure Max VCE(sar) hrE fr Min Noise Figure
Max at at at at Maa at at at at
Type |Vceo| Ic ———] ——] —--—| -—-— - - | Package|Comple Type {Vceo| 'C — —— - -—— -— | Package|Comple
Ic |t | Min!mox| Ic 1c | N g ¢ ment ic | g | Min{Max| ic 1 N[ e ¢ ment
v mal v | mA| ma mA | MHz | mA | dB | wA Hz v |mAa| v | mA[ma mA | MHz| mA | dB | A Hz
21189 7050002 | so| 5 | 75| 250| 10150 to | & {100 1K T0-18 {789 2N2604 | 45| 30|05 | 10]05| 60| — |[05| 30|05 4| 10/1015.7¢] TO-46| —
BCY77 60| 100 {0-25| 10 |0-25| 120 | 460 | 2 | 1BOY 10 |-:6 {200 K TO-1B | BCY6SE zTi8t 35| 500 |02 | 10f 1| 38[162| 10]150| 10} & ‘100‘ 1K 1018 | z781
Zr183 465|500 (04 | s0| 5| 38| 8 | 10]150| 10 | 6100 1K T0-18 {2783 71182 35500402 10| 1| 75|260| 10|15 | 10 | & 100\ 1% TO-18 | 2TB2
ZT184 45500 (0-4 | 50| 5| 751170 | 10|15 | 10 | 6 100 K TO-18 {2184 BCYT78 32200 |0-25] 10 |0-25{ 120 { 630, 2] 1BO* 10 |- 6|200; 1K TO.18 | BCYS8
8CY79 45 | 200 j0-25| 10 025 120 | 460 | 2| 1BO*| 10 |- 6 |200 1k T0-18 | BCYS59 BCYT2 25| 200 |0-25] to| 1]100] — | 10250 10 |- 2[100| 10 10k | TO-18| -
BCY71 45| 200 |o-25 10| 1 [100| 400 | 10| 250 | 10 |-6 [100] 10-10K | TO-18] —- 21180 25|00 0.2 | 10 1| se|tez| 10180 10| 600, 1K TO-18 | ZTBO
BCY70 401200 {025 10} 11100 — | 10|150 | 10 |--6 {100| 10-10k | TO-18{ — 21187 250500 {02 | 10| 1| 75 |280] 10 {150 10 | & [100] 1K TO-18 | 2TB7
t
2N2605 | 45| 30|05 | 1005|150 | - 05| 30! 05|--3| 10[1015.7k| TO-46| — 8C179 20 50 |02 | 1005}180[800; 21304 10 | 4|200] 30 15k | TO-1B]BC103
NPN HIGH CURRENT SWITCHING NPN Silicon Planar High Current Switching Transistors
Max VCE(sar) hre Switching Times Max VCE(sar b [ ¢ Switching Times
Max at at (Typ) at Peot Max at a [ {Typ) at Peot
Type | Ves |Veeo| fc — - i y— ——|ot TepselPackage | Comple- Tyee |VcB|Veeo| 'c ; —_— ——[at Tease[Packege| Comple-
ic g [Min{Max] Ic | ton | toir | I | 25°€ ment iIc g |Min| Max] Ic | fon | tof |l | 25°C ment
vivialvial A ! Alnme | rs [A] W v via|lviaAal| & A lns | ons | AW
BUYB2 |150 60 | 10 | 1 ‘ 10 ] 1 |a0| - [15[320] 245 10| 30 | To-30]8uUve2 Bux3a [120| 60 | & | 1 s o5 lao]i1s0]| 2 |140| 120] 5| 20 | 10-30 -
15 — 1 10
BUYB1 |150| 60 {7 5| 1 '75|075 40| — | 1 |160] 430 | 5| 24 | TO-38|8uve 8Fx34  [120] 60 | 5°] 1 5105 [40|150| 2 |140| 180| 5| 5 | 7039
10 — (75 |
BUYE0 |150| 60 | 5 | 1 5|06 [40| - |05 170 200 5| 20 | T0-38{BUY%0 BSv64 [100| 60 | 5*| 1 s o5 40| — 2i140| 180 5| 5 | TO039| —
. 15 — | s
2N3a19 [125) Bo | s*! 1, 5 |05 |20| 60{ 1 |300|1200| 1| 30 | TO-39} - 2N3418 | 85| 60 | %] 1 5|05 [20] 60| 1 |300|1200 1| 30 |T039] —
2N3421 [125| BO | 5*i 1 ‘ s o5 |40 120 { 1 |300] 1200 1| 30 | TO39] - 2N3420 | B5| 60 | 5| 1 5|05 [40]120{ 1 [300]1200] 1} 30 | 70-33] —
PNP HIGH CURRENT SWITCHING PNP Silicon Planar High Current Switching Transistors
j i Max VCEGan® hrg Switching Times 1
‘ I Max al at (Typ) at Proc
Type [Vca|Vceo| Ic [ - - |at Tease| Package|Compte-
Ve B [Min|Max| Ic | Ton | toi | Ic | 25°C ment
Vv Al v]oa A A | as ns | A w
|
BUYS2 100 60 [75] 1 [75]075 4] — | 1| — | — | —| a0 | T0-39| suvsz * Typice!
BUYST 100 60 | 5 | 1 5105 |40} — 1] — | — | =] 24 | 10-39} BUYB!
8UYS0  [100] 60 3 3 [ 03 |40 | — 1| — | — | 20 | T0-3%] BUY8O *Pulsed 300us

Manufactured in U.K,

ALL COMWAY... (0344) 24765 or TELEX 847201 °




SEMICONDUCTORS
Metal Can Transistors FERRANTI

[J Metal Can Construction
[]J Darlington and High Frequency
{1 BS Products

DARLINGTONS NPN Silicon High Current Darlington Transistors
Max VCE(sar) hre Max Cobo \Max lcso Max Vce hEE Max C, Max IcBo
T v Max at al | atl MHz at Peot Max ar o ot |artmne | ar Pror
vee Ves|Veeo) Ic e = — -\t Tampy | Package Type |VcBVeeo] Ic —— Package
e | s | Min Max] 1 Ves ves| 25°C | 5C|
v VA[V’AmA | A pF | V tua [V w v VI|iAl vV A|mA
BD320A | 80 | 60| 1 [16| 1 11K |-—f05 6 |10]1 |60 5 10-39 | |
803208 80| 60| 1]16] 1| 1[5 | —|0os5 6 |10]|1 |60 5 | TD-39 SS§§§§ gg gg g } ; i % 2
D320C| 80 1 N .
8 60 16{ 1| 1]10K 06 6 | 1011 |60 5 TO-39 80323C| 80| 60| 2|17 2| 2
BD321A| 80| 60| 217 2| 2{1K . —| 1 [85/10(1 |60 & T0-39 [
803218180 | 60| 2017} 2| 2} sk ! —1 1 l8s|10{1 |e0: & | TD-39 e | e 0 o3 ‘ 1%
1 7 — : R
80321C{80 | 60| 2|1 2| 2{10K 1 (85[10(1 |60 | 5 | TO-39 In638s | 80 | 80 |10 | 3 \ 10 1100
BD322A| 80| 60| 1|16 | 1| 1/ 1K i~ |05] 6 |10|1 {60| 75 | TO-39
80322880 | 60| 1{16( 1| 1|6k | —{0s5| 6 |10[1 |[60| 76 | T0-39 * Refersto ICEQ (in mA)
80322C| 80 { 60| 1116] 1 1[10k| —-105! 6 ]10]1 |60] 75 | T0-39
HIGH FREQUENCY NPN Silicon Planar High Frequency Transistors
hEE f1 Min Noise Figure Cobo Max | RF.PQor
Max at at at at1 MHz RF. Pg at
Tyee |Veg|Verol '¢ — — — — Package
n | Max | ¢ c| ™ Ic f Ve mw | f
ViV |ma mA|MHz{mA | d3 | mA | Hz | pF | V | ordB [ MHz
BFYS0 | 30| 15 (so 25 | 150 | 2 [1300| 25 | - & I 2 [s00M| 1.5 ‘ 10 [17mW | 500 | TO-72
| i
i 1 3
2N918 130 15 | —120] — |3 — |—|-€ 1 1 soM| 1.7 | 10 { 15dB | 200 | TO-72
| L |
2N2708 i 3| 20 | |30 ! 200 I 20700 218 5‘ 2 | 200M| 16 15| 15dB | 200 | TO-18
i
Commercial Commercial Commercial
The Ferranti range of Metal Can transistors is available to a wide range of Cluality Assurance Equivatent Equivalent Equivalent
jevels linked, in the main, to the British Standards szheme (BS 9000) for the quaiification of 8S Number Type BS Number NTW’; BS Number NTV";
electronic components of assessed quality and as such, devices are suitable for use in Number umber umoer
military, industrial and professional equipments., BS$ 9300 C673 | 2N2906 BS 9365 FOB0 | 21182
323388 Ei?'z ﬂii BS 9300 C674 | 2N2907 BS9365F061 | ZT183
. . BS9300 €675 | 2N2906A
Therange of available standards may be listed as : BS 9300373 | 2786 Bé 9308 Ce76 | 2N2907A 859365 FO62 | 2T184
BS 9300 C735 | 2N1711 BS 9365 FO63 | 27187
1 Commercial - with factory acceptance quality evels (AQL) gg gggg g:% %:}2?3 BS9300C738 | 2N2484 889365 F064 | ZT189
; BS 9300 C464 | 2N706A BS 9300 C748 | 2TBO BS 9365 FOB5 | 27180
. zm
2 BS Approved - to BS 93C0 series - categories P and Q. BS 9300 478 | 2N918 o gggg g;gg g;?o sg ggg‘;’ Egg? z”g;
--to BS 9300 adopted CV 7000 czries. gggfigg C:gg gmggg BS 5300 €751 | ZT181 BS 9365 FO68 | ZT183
959300 5495 2N696 BS 9300 C752 | ZT82 BS 9365 FO69 | 2T184
3 CECC harmonized European Standard-—-50000 series approval (categories F and L). BS9300 C496 | 2N697 B59300C753 | 2T182 859365 F070 | 21187
9365 FO71 | ZT189
o ) BS9300 C554 | 2N2475 859300 C754 | 2787 as
4 High-Rel - to RRE specification X6487 which includes 100% pre-cap visual inspection, BS 9300 C555 | 2N2369A 639300 c75§ %1{\?282718 BS9365F133 | 8FX34
burn-in, etc. RRE/XB6487 is to be incorporated into the BS scheme as the basis for a BS 9300 C580 | 2N1131 sg gggg 2;24 N33 559365 F153 | BUX34
HIGH RELIABILITY screening procedure. BS 9300 C581 | 2N1132 589300 G766 | 2N2218A BS 9365 F154%| 2N3418
B BS 9365 F155%| 2N3419
5 R £ itions i.e. 6/4: EbSrriro NN 859300 C766 | 2N2219A
elease to Defence Standard (DEF STAN QE-21) conditions i.e. /43 release. BS 9300 C594%| 2N2894 529300 Gy | 2nz22Y BS 9365 F156°] 2N3420
333388 €2§§ ?S; BS9300 C768 | 2N2222 BS 9365 F157*| 2N3421
6 Release to Civil Aviation Authority (CAA) conditions. 859300 C639 | 2790 859300 gree %gg%}: s aenes. e
- . . 859300 C644 | 2189 BS$9362 FOO1 | BUYSO .
7 CV/DEF STAN specifications where the appropriate device is approved — until such BS 9300 C646 | 2N708 B8S 9362 FO03 | BUYS1 Ssgggg :16(‘7, %mg:gg
time as they are incorporated into the BS scheme BS 9300 C648 | BSY95A BS 9362 FO05 | BUYB2 Eg 9365 F11(751 21210
BS 9300 C669 | 2N2904 BS 9365 F012 | BFY50/1/2 BS 9365 F172 | 2T21t
8 Non-Approved Types — where Ferranti is not listed as an approved supplier or where 859300 C670 | ZN2905 BS 9365 F056 | BFY90 BS936S F182 | 20403
approval is pending, we may supply devices whi:h have been subjected to the full CV/BS BS9300C671 | 2N2904A BS 9365 FO58 | ZT180 gg 9308 g 54 §N3053
etc. quality assurance procedures as ‘tested to............ ", subject to the basic type BS 9300 C672 | 2N2905A BS 9366 F059 | ZT181
being available from Ferranti Ltd. Similarly, we may supply on a partial release basis such
as 'released to Group A tests only’ etc.
For further details of the Ferranti quality assurance programme, contact:
Product Marketing at Comway Electronics Ltd,

PACKAGE OUTLINES

o e 2,610,250

TO-46 TO-72 - . ;‘,‘,"A;If,’fj,' T0-18 e T0-3
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i " > " e T e
BS 3934:50-12C BS3934:50-12A BS3934:50-12A BS 3934:50-3 BS 3934:50-5A
JEDEC :TO-46 JEDEC TO-72 JEDEC:TO-18 JEDEC :TO-39 JEDEC:TO-3

Manufactured in U.K.

.(0344) 24765 orTELEX 847201
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FERRANTI

SEMICONDUCTORS

E-Line Transistors

{—] E—Line Construction
] NPN/PNP Complementary Devices
(] General Purpose and Switching

NPN GENERAL PURPOSE

NPN Silicon Planar General Purpose Transistors

The transistors are listed in order of dlecreasing breakdown voltages ‘VCBO and VCEO" then in order of decreasing collector current (Ic), power dissipation “"ot' etc.

-
Max V, hyg Min f P Max VCE sat) h Min fr Proc
Max * oy - " H at ‘Max at °*" oa at T; c
Type vV, N l —— — — Complement Type Veao| Veeo | le — | — —| Tamb. omplement
Y 80| Tcko) ¢ Ic | ts | Min|Max| Ic | 35% 20 ic | 18 [Min|Max ic Ic | 25°
ViV |mA|V |mA|mA mA [MHz| mA | mw v v Imal v |mA|mA mA [MHz| mA | mw
ZTX453 120] 100 11000/ 0-7 150 15 | 40 | 200|150 |150| 50 | 1000 . MPS6532 | 50 | 30 [600(0-5[100] 10 | 30 | —- [100[390| 650 | 500 | MPS6535
ZTX452 100| 80 [1000/0-7(150| 15 | 40 [150{150 | 150 | 50 | 1000 — 2TX303 45| 45 | 500(0-35/ 50 | 5 | 50 [300] 10 { 150! 10 | 300 | ZTX503
MPSAQG 80 | 80 |500(0-25/100| 10 | 50 | — 100|100 10 ] 750 MPSAG6 BCY59P 45 | 45 [200(0-35/ 10 [0-25[12016307 2 {125 10 |1000*| BCY79P
8C546P 80 | 65 {200[0-25 10 {0-5( 75 (200{ 2 (300°/ 10 | 500 | BC556P MPS3693 | 45 | 45 | B0 | — | — | - | 40 [160} 10 4200 1 500 -
ZTX451 80 | 60 (1000/0-35 150 16 | 50 | 150] 150/ 150] 50 | 1000 | ZTX551 ZTX238 45 | 30 |200}0-25/ 10 {0 6}120(BO0| 2 |150{ 10 | 360 | 2TX213
BFS61 80 | 60 [1000[0-35/150| 15 | 40 | 160{150|150] 50 | 500 | BFS38 ZTX383 45 | 30 |200(0-25{ 10 [0-5{100|850{ 2 ;150] 10 | 350 -
MPS2222A1 75 | 45 |B0OO|1-0[600( 50 [100|300{150|300| 20 | 500 | MPS2907A
500 |0 - 35; 300| 10 ZTX504 ZTX384 45 30 |2000-25/ 10 |0-5|250] — | 2 |150| 10 | 350 —
2TX304 70| 70 1500 04 5 )80 150110} 300 BC183P 45| 30 |[200(0-25( 10 |0-5(100|850| 2 31500. 1g 300 | BC213P
MPSAO5 | 60 | 60 |500[0-25/100] 10 | 50 | ~- [ 100|100} 10 | 750 ZTX108 45| 30 [100(0-17 10| 1 125900} 2 [350°f 1 300 | 2Tx213
BCYB5EP | 60 | 60 |100(0-35 10 {0-25/120|460| 2 |125| 10 [1000*| BCY77P 2N4123 40 | 30 |200/0-3/50 | 5 | 50 [150| 2 250 10 | 500 | 2N4125
8C182P 60 | 50 [200[0-25/ 10 |0-5(100(480] 2 |150| 10 | 300 | BC212P MPS37061| 45 | 20 |800] 1 |100| 5 | 30 |600| 50 [100] 50 | s00 |{ MPS3702
ZTX107 60 | 50 |100[0-1°| 10 | 1 {125|500 g 50°| 10 | 300 | 2TXx212 %}’i%gﬁ 35 | 35 15000025 50 | 5 100|300 10 | 150| 10 | 300 gﬁgg?
450 60 | 45 10000 25| 150 300| 150|150 50 | 1000 | ZTX550 +25) &
zmx 15 (100 ZTX301 35| 35 |500(0-25/ 50 | 5 | 50 |300| 10 [150| 10 | 300 | 2ZTX601
MPS6565 60 | 45 |200)0-4] 10| 1 |40 |160}) 10| — 1| ——| 500 - BCYS8P 32} 32 |200i0-35/ 10 {0-25/120|630| 2 |125| 10 | 1000*| BCY78P
MPS6666 | 60 | 45 |200]0-4] 10| 1 [100[400] 10 | — | -~ | 50O - BC548P 30 | 30 |200(025{ 10 {0-5| 76 [800| 2 {3007 10 | 500 | BC558P
BFS60 60 | 40 |1000/0-25/150| 15 [ 100|300|150{150| 50 | 500 | BFS97 MPS3709°1 40 | 39 |200| 1 |10 |0-5] 45 l165) 1 | — | — | s00
2N4401 2N4403 ZTX3709
60 | 40 |600|0-4]|150| 15 { 100|300} 150{260| 20 | 500 £53710
2TX4401 21X4403 MPS3 30| 30 [2000 1 | 100590330 1 | ~ | - | 500
2N4400 2N4402 2TX3710
60 | 40 |600{0-4{150| 15 | 50 | 150|150|200| 20 | 500 P
ZTX4400 Z1X4402 mes3ritlso | 30 |200] 1-| 10 |0-6180|660| 1 | — | — | 500
MPS6631° | 60 | 40 {600(0-3|100| 10 { 90 | 270|100|390| 50 | 500 | MPS6534 2TX3711
MPS6530 | 60 | 40 |600|0-5{100| 10 | 40 |120|100[390| 50 | 500 | MPS6533 MPS37081| 15 | 30 |200{ 1 |10 (05| 45 |e60] 1 | — | —— | s00 _
2N3904 V160 | 40 |200{0-2] 101 1 |100]300| 10 {300| 10 | 500 [{2N3906 ZTX3708
2TX3904 ZTX3906 2N4124 30| 25 zgg 0350 5 1%0 360| 2 |300( 10| 500 | 2N4126
2N3903 2N3905 BC108P 30| 20 |200(0-2| 10 [0-5/120|800| 2 [150| 10 | 300 | BC178P
2rx3903 | 60| 40 | 200{0:21 10 | 1 | 50 | 1501 10 |250| 10 | 600 |4 71x3905 BC238p | 30| 20 |200(0-2/ 10 |0-5|120{800| 2 |150| 10 { 300 | 8C308P
BFS59 60 | 30 [1000/0-35/150) 15 | 40 | 3001160 (150| 50 { 500 | BFS96 MPS3414 | 25 | 25 (500/0-3] 50| 3 |75 |225] 2 | — | — | 800 -
MPS2222 | 60 | 30 |800|1-6]/5001 50 |100|300(150( 250} 20 | 500 | MPS2907 MPs3415 {25 | 25 {500(0.3[ 60 | 3 [180(540 2 | — | — | 500 -
MPS3416 | 50 | 50 |[500(0-3| 60 | 3 | 756 |225| 2 | . | —- | 50O —
MPS3417 {50 | 50 |500(0-3| 60 | 3 |180{B40| 2 | — | — | 50O ZTX300 25| 25 |500(0-35 10 | 1 | 50 |300| 10 [150| 10 | 300 | 2TX500
MPS5172 | 25 | 25 |100]0-25/ 10 [ 1 |100|500( 10 [120°} 2 | 500 —
BCS47P 50 | 45 {200|0-25/ 10 |0 5] 75 [450| 2 {3007 10 | 500 | BCS57P MPS3394 | 251 25 |100| — | — | - | 554110} 2 | — | — | 500 —
ZTX382 50 | 45 |200(0-25| 10 {0'5/100850| 2 [150} 10 | 350 — MPs$2923 | 25 | 26 [100| — | -- | - | 90 [180] 2 | -— | — | 500 —
8C107P 50 | 45 |200|0-2| 10 |0-5/120|460} 2 |150| 10} 300 | BC177P MPS3293 | 26 | 25 [100) — | — | -~ |90 [180] 2 | — | — | 00 —
MPs2924 | 25 | 25 [100] — | — | — [150{300] 2 | — | - | 500
BC237P 50 | 45 |20010-2| 10 [0-5|120]460| 2 |150[ 10 | 300 | BC307P
ZTX237 50 | 45 {200(0-25/ 10 [0-5(120|460| 2 |150| 10 | 300 | zTX212 MPs3392 |25 | 25 [100[ — | — | — [150]300| 2 | — | — | 500 —
2TX223 50 | 30 {800|0-3]100) 10 |100{450| §0 | 100| 50 | 500 — mszszs 25 %g 188 — = - fgg 488 2 | — | —1 500 —
_ S3395 | 25 100] — j — | — 5 2 | — | —] s00 —
MPS37041 50 | 30 (800{0-6{100{ 5 [100(300( 50 |100| 50 | 500 [{ MPS3703 MPS2711 18 18 (100 — [ — [ — {30 |90 (25 — | — | 500 -
21X3708 21X3703 MPS2712 18 100 75 {225
MPS3705 MPS3703 5 27 18 B0 5e o 3 25 Sl T 500 —
Z1x3706 | 50 | 30 |800[0-8]100| 5 | 50 |150| 50 |100| 50 | 500 |{ T30 MPSA20 | — | 4 225/ 10 | 1 [400| 5 {125 5 | 500 | -
PNP GENERAL PURPOSE on Planar General Purpose Transistors
Max Vce hee Min f P, Max V h Min f P,
v Max at feat) at L a‘tm Max ach‘sm Fe at g! a‘:“
Type  WWego|Veeo| e e ——| b_| Complement Type |V, v | — — T Complement
ic | e | Min|Mex| 1c ic [-28% ceo) TeEo) e ic |16 | Min|max| ic c | -5%%
v/ v |mAl v ImA|mA mA IMHz) mA | mw vV imal v mAlma mA [MHz] mA | mw
MPSAE6 | 80 | 80 |500(0-25/100| 10 | 50 | — |100{100] 10 | 750 | MPSA06 ZTX213 45 | 30 |200/0-25/ 10 |0 6] 80 [550| 2 |200| 10| 500 | zTx108
BC556P 80 | 65 |200/0-25/ 10 |0-6| 75 |450] 2 [1507] 10 | 500 | BC546P BC213P 45| 30 |20010-6/100| 5 | 80 [600| 2 |200]| 10 | 300 | BC183P
ZTX551 80 | 60 |1000/0-25/150| 16 | 50 [150{150 [150( 50 { 1000 | 2TX451 2N4403 2N4401
7Txa403 ;| 40 | 40 |600/0-4)150| 16 |100]300}150200| 20 | 500 |{ ZP2%
BFS98 80 | 60 |1000/0-35/150| 15 | 40 [160]150|150| 60 | 500 | BFS61
2N4402 1| 46 | 40 {600[0-4]150| 15 | 50 |150|150|150] 20 | 500 |{2N4400
2TX504 70 | 70 [500(0-6] 50 | 5 | 50 [300| 10 |150] 10 | 300 | ZTX304 ZTX4402 0 5 ZTX4400
MPS2907A | 60 | 60 |600]1-6|500] 50 | 100]300|150]200] 50 | 500 | MPS$2222A MPS6534 | 40 | 40 |600]0-3]100] 10 | 90 | 270] 100|260 50 | 500 | MPS6531
MPSAB5 | 60 | 60 |500(0-25/100| 10 | 50 | —— |100[100| 10 | 750 | MPSAOS MPS6533 | 40 | 40 |600{0-51100| 10 | 40 | 120]100|260]| 60 | 500 | MPS6530
BCY77P 60 | 60 |[100(0-25/ 10 |0-25(120|460| 2 [1BO"| 10 |1000*| BCYE5EP 2N3906 2N3904
7TX3906 | 40 | 40 [20010-25 10 | 1 {100|300| 10 | 250( 10 | 500 |{ 37%3904
ZTX212 60 | 50 |200 025/ 10 (05| 60 |400 2 |200]| 10 | 500 | ZTX107
2N3905 2N3903
BC212P | 60 | 50 |200 0-6[100 5 | 60 [400] 2 |200| 10 | 300 | BC182P ZTx3905 | 40 | 40 |20010-25 10 | 1 | 50 {150} 10| 200} 10 | 800 |4 F7y3903
ZTX550 60 | 45 [1000[0-25!150| 15 | 100|300|150|150| 50 | 1000 | ZTX450 MPS3702 MPS3706
ZTx3702 7| 40 | 25 |500l0-25 50 | 5 | 60 |300| 50 | 100] 50 | 500 |4 YESLY
BFS97 60 | 40 |1000/0-25{150| 15 | 100|300} 150| 50 | 150| 500 | BFS60
ZTX502 35 | 35 [500(0-25/ 60 | & [100{300{ 10 [150] 10 | 300 | 2Tx302
MPS2907 | 60 | 40 |600|1:6|500| 50 |100]300{150|200| 50 | 500 | MPS2222
ZTX501 35 | 35 |500(025{ 50 | 5 | 50 {300] 10 |[150| 10 | 300 | ZTX301
BFS96 60 | 30 |10000-35/150{ 15 | 40 | 300|150 |150| 50 | 500 | BFS59
8CY78P 32| 32 |2000-28| 10 |0-26(120(630 | 2 [180°| 10 | 1000+| BCY58P
BC557P 50 | 45 |200(0-250 10 |0-5] 75 |450| 2 |150°| 10 | 500 | BC547P
MPS6535 | 30 | 30 [600}0-5]100| 10 | 30 | — {100|260| 50 | 500 | MPS6532
BC177P 50 | 45 [200(0-2| 10 [0-5[120]460| 2 [130| 10| 300 | BC107P
ZTX530 30 | 30 |500{0-7|10|05/100|400|0-1| 30 |0-5{ 250 | ZTX330
BC307P 50 | 45 |200(0-2]10 [0-5[120|460| 2 [130°| 10| 300 | BC237p
BC558P 30| 30 [200(0-25/ 10 |05 75 {800} 2 1150°| 10 | 500 | BCS48P
MPS3704
MPS3703 ZTX3704 2N4125 30 30 [200(0-4{ 50| 5 (50{150{ 2 [200( 10 | 500 | 2N4123
7Tx3703" ;| 50 | 30 [600/0-25/ 50 | 5 | 30 |150 50 |100{ 50 | 500 |{ HoeH
ZTX3705 8C178P 30| 25 |200|0 2| 10 |0-5/120(800| 2 {130| 10 | 300 | BC10BP
ZTX503 45 | 45 |50010-35) 50 | 5 | 50 |300] 10 |150| 10 | 300 | ZTX303 BC308P 30| 26 [200]0-2| 10 {05/120/800| 2 [130°| 10| 300 | BC238P
7TXE31 a5 | 45 |s00lo-7] 10 |0-5| 40 [120]0-01] 30 |0-5| 250 | ZTx331 ZTX500 25| 25 |500(0-35| 50 | 5 | 50 |300{ 10 |150| 10| 300 | ZTXx300
BCY79P 45 { 45 |200]0-25) 10 [0-25(120|460} 2 180"} 10 | 1000t BCY59P 2N4126 25 | 26 1200|0 4| 50| & (120|360 2 |250| 10 | 500 | 2N4124

Manufactured in U.K.

Typical *at Toaee - 45°C

CALL COMWAY... (0344)247650rTELEX 847201 °



SEMICONDUCTORS

- Ll _ N
-Line Transistors '}
' d
[C] E-—Line Construction
[J NPN/PNP Complementary Devices
] Switching and Low Noise
NPN SWITCHING NPN Silicon Planar Switching Transistors
The devices are listed in order of decreasing collectar/emitter hreakdown voltage (VEQ), then in order of decreasing collector current (ic) etc.
) ‘TMM [ hee Min. fr Manx. Max. Vegsat | heg Min. fr ~ Max
. Switching Times ! Switching Times
tMax at at at at Max at at at
Type vm,‘ [ R —- — —— | Complement Type  [Vero! ic wm | Complement
e | s Mm‘Max le le {ton | terr | e Ic i e |Min|Max| Ic le
‘ v imA v imA mA‘ | mA [MHz[mA | ns | ns | mA Vo |mA| V |mA:mA mA [MHz| mA
BCYESEP 60 |100[0-35 10 |0 25(120]460] 2 |125] 10 |150| 800 | 10 | 8CY77P MPS3641 30 |50010-221501 15 | 40 | 120/ 150) — | — | 14 | BO | 300 -
MPS3642 [ a5 500]0 221150| 15 | 40 (12011501 =1 - |74 | 80 { 300 ’ 2N4123 30 |200(0-3) 50 5 |50 [1501 2 {250 10|37 |136%| 0 | 2nai12s
8CYS9P ' 45 {20000 35 10 10-25[120(630| 2 |125] 10 [150! 800 | 10 | BCY79P 2N4124 25 1200(0-3/50 | 5 [120]360| 2 30010 {37°136"| 10 | 2N4126
MPS2222A | 40 ‘sou 1 0} 500} 50 |100|300[150|300| 20 | 35 | 285 | 150 | MP52907A MPS706A | 20 200|106 1 } 1120|860 101200( 10| 40| 75 | 10 -

; . | MPS5706 20 1200{06{ 10, 1 |20 (50| 10 |2000.10 40| 75} 10| —
N1 M 40 1600|0 «l150| 15| 100} 30| 150| 250 20 | 35 | 26 | 150 ELoyyrN MP32713 | 1B [200]0-3] 50 | 3 [ 30| 90| 2 (2507 10|13 | 21 | 10 \ -
o H 40 {6000 4150 15 | 50 | 150 150| 200| 20 | 35 | 265 | 150 e, MPS2714 | 18 [200]0-3 50\ 3 |75 )225] 2 Pso| 103 | 21| 10! -

‘ ZTX314 I 15 |500{0-2{ 10} 1 40 [120| 10 |500[ 10 | 12 1B 10 -
23808, b 40 }20@‘0 2| 1o | 1 [100]300| 10 [300| 10 | 70 | 260 | 10 [{3N3806, 27TX313 15 |500[0-24) wo’ 1 | a0 |120] 10 |s00| 10 1 12| 18 | 10 -
AR o oy 77X311 15 |500| — | -~ | — | 60 {200| 10 [200| 10 | (notet) | —
2305, a0 l200f0-21 10 [ v | s0 150l 10 y250( 10 | 70 | 225 § 10 [J 23805 P i
' X | mps236s | 15 |200j0-260 10 1 |40 120 10| — | —i12]| 1B ; 10 ‘ -
BCYSBP 32 |200(0-35 10 0-25{120(630| 2 |125. 10 [1501B00 | 10 | BCY78P 2TX312 72 150010-24 10 1) 40| — |10 1400{ 10| 15| 20 | 10 -
MPS2222 | 30 |B00|1 6| 500] 50 | 100|300 | 150] 2501 20 | 35 | 285 | 150 | MP52907 27X310 12 {500j0-6t 10 1 f20| —|10]200/10] (hored) |
PNP SWITCHING PNP Silicon Planar Switching Transistors
T Max. Vg by Min. fr | Max, T Max Vegisay hre Min fr | Max
: | Switching Times i : Switching Times
Max at at at ‘ at Max at at at ’ at
Type  Verol le - - — - | Complement Type  |Viiol e e L --| Coniplement
, ‘ le |l | Min|Max 1o Ie Jton b tore | e . . le it IMin Max, Ic ton | torr I e
i v mA !V [ mA | mA mA [MHz mA | ns ns mA t v mA‘ V| mA | mA mA MHz, .A[ ns ns i mA
(v : I i ;
‘ ‘ ] : MPS2907 40 |600|1-6]|500| 50 100|300 150|200| 15 | 50 | 110+ 150 | MPS2222
MPS2907A | 60 |800|1 6| 500 50 {100[300 1501 200| 50 | 50 | 110 | 150 | MPS2222A J
l i | 13585+ 20 (2000257 10 | 1+ |100]300| 10 | 250 10 | 70 j300 10 {80
MPS3645 : 60 (500(|0 4‘1 150| 15 [100{ 300 180| —- | — 40 1 100 300 - N390: |
2N3905 | 2N3903
| | Has0s 1| 40 f200[0-28] 101 v [ 50 |150| 10| 200| 10 70‘260 10 ({33802,
BCY?77P ‘ 60 | 1000 25/ 10 0-25(120(460| 2 (1807 10 | 85 | 150 10 BCYESEP ‘ { i
i 8CY78P 32 |200(0 25 10 lo-25{120|630| 2 {180° 10| 85 | 150 | 10 | BCYSBR
! : : i | ;
MPS3644 ‘ a5 ‘500 0 4|150| 15 | 100} 30011501 . | — | 40 | 100 | 200 . 2N4125 30 {200{0-4]50 | 5 50'150‘ 2 |200| 10 | 437 1557 10 | 2n4123
MPS5363BA | 25 |500| 1 |300] 30 100‘77 50 | 150 15‘75 170 | 300
BCY79P 45 |20010-25| 10 |0-5/120|460| 2 [180* 10| 85 | 150 | 10 | BCY59P P |
; i MPS3638 | 25 [500] 1 {300( 30 | 30 | — [ 50 |10 15 | 75 | 170 | 300 -
24403 | 2N4401 2N4126 \ 25 |200( 04| 50 | 5 |[120|360( 2 |250| 10 | 43° 1557 10 | 2nat2a
2Na403 1) 40 1600|0-a| 150! 15 | 100|300 1501200 20 | 35 | 255 | 150 [{ 2200, N o
77x51 12 {200{0-2{ 30 {40 150| 30 |400| 30 | 60 | 30 | 30
INA402 11 40 |600| 04 150| 15 | 50 1150|150 | 150[ 20 | 35 | 255 | 150 |{ ZNIA00 L
2TX4402 J | | 2TX4400
NPN LOW NOISE NPN Silicon Planar Low Noise Transistors
Max. Ve, h fr Min. | Max. Noise Figure Max. V, h f- Min. | Max. N. Fi
. | N!\ax SCeinan L R o s ‘ Mo ax. Veeran o ax(n ax. oaxs(e igure
ype — | -~ ———-———o{ Complemen T v, . pa— . t
ceol e ic | 1e | Min|Max| 1c N e T Yoo o - T o | emetemen
v ma| Vv |mA{m, mA (MHz| mA | dB | wA | Hz v mA | dB [ uA | Hz
ZTX330 30 0s[3 110]| 1k | zTxs30
BCY65EP 60 :100(0-35{ 10 |0-25{120(460| 2 |125]| 10 6 | 200 1k BCY77P
5 8C549P 30 10 | a |200[30-15 BCs59P
MPS28Ba | 60 |50 f0 35| 1 |07|100|5000-01| 60 05| 3 |200[a-asK - ey 3 0] 3 |330E0 sk Sceeer
2N5209 50 5010710 | 1 [100|300|0-1] 30 {0-5] 3 [200[30-15| 2ns5086
2N5210 50 50 (07| 10| 1 |200{600{0-1| 30 05| 2 |200[30-15k 2N5087 arxaes 3 1008|2000 pcrrar
ZTX331 45 500|107/ 10 |0-5| 40 [1200-01] 30 |0°61 3* | 10| 1k | ZTX531 s 30 10| a |200030 184 o
BCS50P 45 1200/0-25 10 [0-5]200| 800} 2 [300 10 | 3 | 20030-15| BCSEOP
27TX382 5 ‘zoo l0-25| 10 [0-5}100{850| 2 {150| 10| 6 |200(30-18 — s 0 10| 6 120013015k 2N4125
8CY59P 45 200/0-35] 10 10-25/120)630| 2 |125] 10| & |20 1c | BCY7SP fiesis 30 — 1| 5 [200[30-18  —
MPSE565 45 1200/0-4( 10 1 40 (160} 10 | — | — [ 4 200 [30-15k| 8ca13p 30 10 3 [200[30-15¢ 8catsP
MPs6566 | 45 |200(04] 10| 1 |100/a00| 10 | — { — | a- [200(30-18
8C414P 45 10010 25/ 10 [05/200| 800| 2 |2507) 10| 3 | 200(30-15K BC416P PR 3¢ 01 E 130 hotker ZRnt
MPS3693 | 45 |50 | — | - | — | 40 |160| 10 [200[ 10 | 4= |200] 1k - a4 ® N 4.
N s a0 |200[02| 10 [ 1 |100]300] 10 [300] 10 | 5 | 20030 15Kl ZN3906. BC109P 20 10| a [200[30-15¢ BC179P
B4 SR8 8C239P 20 10| 4 |200{30-15¢ BC309P
WaNes H 40 |200f0:2} 10| 1 {50 |150( 10 250] 10 | & | 200 30-15K/{ ZHISL5
BCY58P 32 |200)0-35| 10 j0-25/120{630| z |125{ 10| & [200] 1« |BCViee
PNP LOW NOISE PNP Silicon Planar Low Noise Transistors
! JMB‘ Max. Ve iy ! fr Min..|Max. Noise Figure . T {Ma‘ Max Ve iy e Pv Min. [Max. Noise Figurc .
o AN - R woe  {Veeol ! A - - ~ o\ Complement
Type  |Veeo! lc e TN T Complement ceo le T Lvin ax] T2 el e
v ima| v |ma|ma MHz{'mA | dB | wa | Hz v Imal v imalma mA [MHz{ mA | d8 | uA | Hz
; aCcY78P 32 [200[0-25| 10 [0-26{120|630| 2 |180°| 10| 6 {200 1x | BCYS8P
BCY77P 60 100[0-25 10 {0-25/120(460| 2 [180°| 10 6 200 tk BCYESEP 2TX530 30 [s500l0-7| 10 |0-5|100|400l0-1{ 30 (05} 3+ |100] 1« 2TX330
. . "
2N5088 50 |5010-3) 30 | 1 1501500/ 01140106} 3 |200/30-35K 2N5209 7Tx214 30 |200(0-25| 10 |06]140]550| 2 [200( 10 | z |200[30-154 zTx109
26 ( 30
2N50B7 50 ! 50 10-3{ 10 1 0{800/0-1| 40 {0-5} 2 |200'30-15k| 2N5210 BC559P 30 |2000-25 10 | 0-5]110]800| 2 |300¢| 10 4 |200!30-15x BC5A9P
4 o 5 :
ZTxsst 45 500(0:7] 10 0°5) 40 |120)0-1] 30 10°8) 371100 1k | ZTxan aNa125 | 30 |200{0-4{ 50| 5 |50 |150] 2 |200] 10| 5 {200|30-15 2na123
1 1 130~ .
BCs60P 45 20010:25 10 | 0:51110| 500} 2 13007 10 2 | 200130-15k) BCES0P scziap 30 |200({0-6[100] 5 |140[600| 2 |200] 10| 2 |200[30-15 BC184P
H . 120 46 M} 6
BCY79P 45 |20010-25) 10 1025120/ 460 2 1807 10 200| 1k | BCYSSR BCATSR 30 [100|0-3| 10 |0-5|110|800| 2 200+ 10| 2z |200[30-15K BCat3P
1 . -
8ca16P 45 100/03| 10 [0-5/110|800| 2 {2004 10 | 2 |200[30-15k BCAT4P Ind126 25 |200/0-4] 50 | 5 120|380] 2 |250] 10 | ¢ | 20000150 2na128
N 35%5s bl a0 |2000-25) 10| 1 |100]300| 10 |250| 10 | 4 |200[s0-15K{ ZM3200 .
toes ‘ PN BCI79P 20 | 50{0-2] 10 |o-5|180[s00| 2 |130°| 10| 4 |200[30-15k BCTO9P
2N3905 ! ; 2N3803 BC309P 20 | 50 |0-2[ 10 {05/180|800( 2 130 10| 4 |200]30-15¢ BC239P
s+ @0 |200/0.25 10] 1 | 50 |150] 10 200 10 | 5 | 200 a0-15k{ 332355 0]
*Typical Note 11 t,,g = 60 nis Note2: tyo = 25 ns.
Manufactured in U.K,

®  CALL COMWAY... (0344) 24765 or TELEX 847201



FERRANTI E-Line Transistors

] E—Line Construction
[C1 High Voltage and High Frequency
[—1 BS Products

DARLINGTON NPN Silicon Darlington Transistors
The transistors are listed in order of decreasing breakdown voltages (Vgo and V ). then collector current (i, power dissipation (Pigl, etc.
Max. V, h [ Max. i Pior fOMax Vg, h, TMax Loy L P
Max e Toa o | Py { [ Max R o W
Type | Veao |V i _ — ] Ty Tyee  |Veso|Veeo] fe | momp - .
a0y Tceoy e Tie [ 1g | Min. {Max. | 1e Ves | 237 oo TeED) e Fiae g IMin i Max [ e Pven | 28%
ViV |mal v ‘ mA | mA | J mal nA |V mw vvimal v A \ A \ lma| na v o
1 T — - 4
. 100{ 100 75
BCX38C 80 | 60 | 800 [1-25| 800 | 8 |10k | — |s00| 100 | 60 | 1000 MPSAT4 | 30 | 30 | 300 | 15} 100 ) 01 | 20K 0‘ ‘ 30 ‘ 50
. ~ J100j 100 [ 7
BCX38B | 80 | 60 | 80O |1:25/ 800 { 8 | 4k | — |500| 1001 60 | 1000 MPSA13 | 30 | 30 | 300 | 1-5 | 100 | 01 | 10K ‘ ° 30 50
_ ) - 7
Bex3sA | 80 | 6o | 800 125800 | 8 | 1k | — [so0f 100 | 60 | 1000 MPSA12 2013004 1 10 40 01[20‘( i 010015 | 780
HIGH FREQUENCY NPN Silicon Planar High Frequency Transistors
The transistors marked with 1 are particularly suitable for use in RF and Video iF stages of teievision receivers where important characteristics include high frequency response, fow feedback capacitance and fow noise.
Wiax. RFP s . N B it
Max, Vg, Min. t; | Noise Figura | C or ax. Ve in. fr | Noise Figure o or
Max arcen ) T at at’Muz | REPg at Max At g at at 1MHz RE Pg at
Type Vv ! — —| ——— — mW Typa v, ic — ] — —- -] m e
ceol Te e | 18 c | N e | Vea| or i cee s te | NJic|t Ves| or {
Vo {mAl v | mA|mA MHZ| mA | dB | uA [MHZ pF | V' o8B |MH: v lmalv mA [MHz| mA | 0B | wA [MH2z| pF | V | dB |MHz
BF196P1: | 30 | 25| — | — | — Jaoo] 4 | 3| & [35]| —|—] — | - ZTx3251 | 15 | 50 | — —J1000] 2 1<5| 2 |500|1-5 10 |175mw] 500
BF197Pty | 25 |25 —— | — | “lssoy 5 | -] — 2] =] — B ZTX326: 12|50 | — —11000] 2 |<6] 2 |500|1.5) 10| - |
71%320, 321 71327 30 1400] 1 20 8007 25 { — | = | 3 | 30 {350mW| 400
6 .
322,323 15 50010 4| 10 1 |600| 4 | <B] 1 |60 |1-7|10 | 15d8 | 200 *Typical _ 1Pin connections for these devices are ' c-a-b  1-C,, - O 2 pF (typical)
TCro < 0-3pF (typical)  -Crq » O:8 pF (maximum)
Note 1. The ZTX320 series is available with gain variations - refer to data sheet for details
HIGH VOLTAGE NPN/PNP Silicon Planar High Voltage Transistors
Max v, h | Pon v, h i P,
. L e Versan e | e Ya‘( . wrae] Mo VeEiests e | e o
vPe  WVeaql Veeo| bo R == Tamp | Compiement Type  |Vegol Vi 1 — e Compglement
| ic | 16 | Min | Max| ic Veer| 357C coo| Veeo | o ic | s |Min|Max| ic Veen| 28%C
Vv |malv|malma majua | V| mw v v |mA| v |ma|mA malua | V| mw
NPN [ :
— ‘E . PNP ‘ ‘
2TX342 120] 120 1100| 0 5‘ 2 jo-1/30| —| 2 {0o-5[100| 300 | ZTX542 ZTX542 120| 120 [100f0 8| 2 [0-11 30| —-| 2 lo-5|100| 300 | ZTX342
71341 0] 100 [15010'3] 3 01130 | 2 [6:3) 50| 366 | Fneas 71364 |100] 100 [10010-5] 2 [01130) Z1] 3 158]'0| 30 | zroas

GENERAL INFORMATION GAIN GROUPINGS

LEAD CONFIGURATIDNS Certain device families are available with setected gain (h;¢) groups denoted by a suffix such

The alternative lead contiguraticns are denoted by a suffix such as K, L, M or S at the end of as A. B or Cimmediately following the device type number
the part number. e.g. ZTX107A ~ where the A denotes a gain (hge) range of 125 to 260 ot o 2 mA
- - FE c m,
€.9. ZTX107K where the K denotes that the leads are preformed to the TO-5/39 pin circle. and Ve
The available lead formations may be listed as The gain group suffix is inciuded in the device part-marking
IN LINE . no suffix For full detaiis of avaiiabie gain groupings, piease consult the indwidual device data sheet
TO-5/39 pin circle . suffix K Flat mounting suffix M
T0-18 pincircle . suffix L In-tine widz -spacing suffix S
it is important o note that all the E-LINE devices detailed in this product guide are manu- Commerciat Commercial Commerciat
factured with the same degree of care and pracess quality as those subject :0 BS 9300 BS Number Equivalent BS Number Equivalent BS Number Equivalent
qualification procedures. Type No. Type No. Tvpe No.
The FERRANTI QUALITY ASSURANCE PROGRAMME is, in general, linked to the BRITISH 859365 FO28(P 77X 859365 F078 Z7X301
STANDARD S schame and the range of available standards may be listed as : B59365 Fozng; m}% BSg365 F079£8; ZTX302 S§§§2§ :]33:8; %2??
. ’ BS59365 FO30(P) ZTX109 859365 FO80(Q) | ZTX303 B59365 F141(P 771X
1 Commercial - with factory acceptance quality levels (AQL) BS59365 FO31(P) 2TX500 BS59365 F081(Q) 2ZTX304 B59365 szfo’) zwxggg
. B$9365 FO32(P) ZTX510 BS9365 FO82(P) BFS96 BS9365 F143(P)r | ZTX550
2 BS Approved - to BS 9300 saries ~ categories P and Q. BS9365 FO33(P) | ZTX502 859365 FO83(P) BFS97 BS9305 F144(P)+ | ZTX551
) BS9365 FO34{P} ZTX503 B59365 FO84(P) B8F598 BS9365 F145(Q)t | ZTX550
armonised Europeen Standard - series approval (categories Fand L). BS59365 F146(Q)t ZTX551
3 CECCh nised E Standard - 50000 [t gories F B59365 FO35(P) 2ZTX504 BS9365 FOBS{Q) BFS96 ()1
BS9365 FO40(P} | ZTX310 B59365 F086(Q) | BFS97 B59365 F192(P) ZTX541
4 High-Rel - to RRE specification X6487 which inctudes 100% pre-cap visual inspection, BS59365 F041(P) Z7X311 859365 FOB7(Q) BFS98 B59365 F193(P) ZTX542
burn-in, etc. RRE/X6487 s to be incarporated into the BS schems as the basis for & B59365 FO42(P) | ZTX312 859365 FOB8(P) | Z7X320 859365 F09%(Q) | BFS59
HIGH RELIABILITY screening procedure, 859365 FO43(P) Z7X313 859365 FOB9(P) ZTX321 8593665 F100(Q) BFS60
BS9365 FO44(P) ZTX314 BS9365 FO90(Q) ZTX320 BS9365 F101(Q) BFSG1
5 Relesse to Defenca Standard (DEF STAN 05-21) conditiansi.e. 6/49 release. BS9305 FO4(P) | ZTX341 BeSses FOs1(Q) | ZTX3 BS9365 F102(P) | Z1X325
259325 FO55(P) %TXMZ gggggg Fgg?;’) %}*330 859365 F103(P) Z7x326
\ Chvi Aviati . - 59365 FO72(P) TX300 FOU3(P) X331 B59365 F104 X
6 Relesse tg Civil Aviation Authority (CAA) conditions. BSea0s rora(e) | Z1X30) Bsoses F"Sgﬁg; a0 Bao3ee ggszgg ik
. . 5 FO74(P) TX302 5 FO 1 BS9365 F130(P TX!
7 ::Xéanse‘:eszﬁw © ‘w&a;eszsne the device is approved - until such B59365 FO75(F) | ZTX303 859365 FO96(P) 8FS59 559352 F1§1 (p)) §TX§J§
Y are incorparated into scheme. 859365 FO76(P) 2TX304 859365 FO97(P) BFS60 859365 F132(P) ZTX214
) § BS9365 FO77(Q) | ZTx300 859365 FOIB(F) BFSE1 BS9365 F137(P) ZTX450
8 Non-Approved Types - where Ferranti is not listed as an approved supptier or where 3 7
approval is pending. we may supply davices which have becn subjected to the full quatity BS9365 F138(P) | 2Tx451
assurance procedures as 'testedta.. ... ... ‘, subject ta the basic type being available
from Ferranti Ltd. Similarly, we may supply on 8 partial release basis such as ‘released to
Group A tests only” etc. Tindicates Approval Panding. Note: (P} or (Q) are BS Categories.

if any additional information on the Ferranti Quality Assurance Pragrsmme is
required comtact: Product Marketing Comway Electronics Ltd.

PACKAGE OUTLINE

STANDARD (70-92} G EED O K(T0-5/39) ey L(TO-18) 494 s ™M s s g
. Fl .
i 5N s m . : |
\ AL ) e - N
‘ $ e i .
7 S |
E ¢ PR/ i, o
5 ’ ) i <&
s E - 1 |
- k- L | LI
Standard Farmation ' K" Type Lead 3 ‘L Type Lead ! M’ Type Lead : 'S’ Type Lead ¢ ,
“In- Line" roc Formation for Farmation for s Formation for Formation
=7 TO-5 8nd TO-39 E < T0-18 o Flat Mounting Lo in-line
— Compatibility .. Compatibitity @E i wide-spacing g
W - - — . i
BS3934:  50-94 853934:  S0-95 B53934:  50.97 Lk T e
JEOEC  TO-92 BS3934:  50-96

Manufactured in U.K.

CALL COMWAY... (0344) 24765 or TELEX 847201
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SEMICONDUCTORS

Plastic Transistors JRRANTI

[1 Designed for Thick and Thin Film Hybrid Circuits
] NPN/PNP Complementary Devices
(] General Purpose, Low Noise and Switching

In addition to the BS 9000 approved range of Micro -k components, Ferranti have available . .

a further range of micro-miniature semiconductors encapsulated in tha pepular SOT-23 SOT-23 Package Outline Pin Connections

package. . 13max ) 1
-

These devices are designed specifically for use in thin and thick film hybrid circuits in both ! ! J !

industrial and commercial applications. —— F 3+ 2- iﬁ
MAXIMUM THERMAL RATINGS s 2 )
t 595 Transistor Transistor
oe, 250 ‘R Joggle
Junction Temperature . . .. 150°C | 0.95 ‘ 1 1 ' :
Operating and Storage Tempetatura . . -65°t0 1 150°C ! 1 1 '_lﬁ (ALK2)
Lead Temperature (1 <10 sec) 240°C LNMJ # } ry ?
[ i
2 3 2 3 3
SILICON PLANAR LOW LEVEL TRANSISTORS r o Buatdiodes  Single N
12 max | R 3 2
. K X Iy diode Dual dioces
Devices in this table are suitable for low level amplification, switching and low e 7 Dimensions in millimetres (series conrection}
noise applications. 0,85 min
Ratings and characteristics at 25°C ambient temperaturc. R joggle transistors are identified by a suffix R after the typa number. Devices ara
identified by a code stamped on the body of the device.
Noise Figuse
-~ Maximum Ratings - ————- hg ———= === Veran fr 8t at
Type Voo Ve de Pu,  minfmex ® icflee  max 8t Iy 1c-10MA  lc-0-2mA SILICON PLANAR MEDIUM POWER TRANSISTORS
Volts  Volts mA mW mA/vlts Volts  mA MHzityp)  dB(max) . . . . . L
n-p-n Devices in this table are suitable for medium current, medium power switChing
and general purpose applications.
BCW31/31R 30 20 200 200 1107220 2/% 0-25 10/0°5 300 10 . X
Ratings and Characteristics at 25°C ambient temperature.
BCW32/32R 30 20 200 200 2007450 2/% 0-25 10/0°5 300 10
BCW33/33R 30 20 20D 200  420/800  2/% 0:25 10/0°5 300 10 Noise Figure
2 — Maxtmum Ratings -~— ——- — hg = - =~ g ——  fra at
BCWB0A 32 32 200 150  120/220  2/% 035 10/0-25 260 3 Typs Vess Veeo 1 o mingmax At (/Y. max o irle fc- 20mA Ic . 0-2mA
e c c/ Ve c
BCWB0B 32 32 200 150 1807310 2/§ 035 10/0.25 250 6 n-p-n ot Vol mA - mW mATVells el mA Mz dBman
BCWE0C 32 32 200 150  250/460 /5 0-35 10/0-25 280 6 ACWESA 60 32 1000 350  100/250  100/1 03 100/10 100 10
BCWB0D 32 32 200 180 3807830 25 0-35 10/0-25 250 & BCWESE 60 32 1000 350 1607400  100/1 03 100/10 100 10
BCW71/71R 50 45 200 200  110/220  2/5 025 10/0-5 300 10 BCW65C 60 32 1000 350 250/630 100/ 03 100/10 100 10
BCW72/72R 50 45 200 200 2007450  2/5 0-25 10/0°5 300 10 BCWSGF 75 45 1000 350 1007250  100/1 03 100/10 100 10
BCX70G 45 45 200 150  120/220 2% 035 10/0-25 250 6 BOWB6G 75 45 1000 350 160,400  100/1 0.3 100710 100 10
BCX70H 45 45 200 150  180/310 25 0-35 10/0-25 250 6 BOWSEH 75 45 1000 350  250/630  100/1 03 100/10 100 10
BCX70J 45 45 200 150  250/460 275 0-35 10/0-25 250 6 BCX19/19R 60 45 1000 310  100/600  100/1 062  500/60 200t -
BCXTOK 45 45 200 150 380/630  2/5 0:3510/0-25 250 8 BCX20/20R 30 25 1000 310  100/600 100/ 062 500/50 2001 -
p-n-p BSSEE/66R 60 4D 200 200 60/150  10/1 020 10/1 260 8+
BCW29/29R 30 20 200 200  120/260  2/5 0:30 10/0°5 150 10 BSS67/67R 60 40 200 200 100/300 101 020 con 300 33
BCW30/30R 30 20 200 200  215/500  2/5 0-30 10/0°5 150 10
p-n-p
3 200 12072, 2/5 026 10/0.25 180 [}
Beweia 2 32 200 180 7220 g » BCW674 45 32 1000 350 1007250  100/1 03 100/10 100 10
200 1807310 5 25 10/0-26 180 6
sewers 2o 180 / o 0:25 10/ BCW67B 45 32 1000 350 1607400  100/1 03 100/10 100 10
32 200 150 250/460  2/5 0-25 16/0-25 180 )
acweie 2 g BCWBTC 45 32 1000 350  250/630  100/1 0-3 100/10 100 10
2 360/63 2/5 025 10/0-2 183 6
BewetD 323z 200 150 ° / 8 10/0:25 BCW6SF 60 45 1000 350 1007250  100/1 03 100/10 100 10
BCWEY/B9R 60 45 200 200 1207260 /5 030 10/0-5 150 10 BCWG 60 45 1000 350 160400 10071 03 100710 100 10
BCW70/70R 60 45 200 200  215/500  2/5 0-30 10/0°5 150 10 BCWesH s a5 1000 350 250/630 10071 0 100110 100 10
7 45 45 200 1 1207220 2/5 026 10/0-25 180 3
Bexnie ° 0 § / / BCX17/17R 50 45 1000 310 100/600 10011 062 500/60 100t -
45 5 200 150 1807310 2/8 0-25 10/0-25 180 [
Bex7iH 4 ! BCX18/18R 30 25 1000 310  100/600  100/% 062 500/50 1001 -
BexT 4 45 200 150 200/40 270 025 10/0:25 180 i BSSE9/69R 40 40 200 200  50/150 1071 025 101 200 61
BCXT1 45 45 200 150  380/630 2/ 0-25 10/0-25 180 3 '
X / 5 1010 BSS70/70R 40 40 200 200  100/300 1071 025 10/1 260 a1

SILICON PLANAR MEDIUM AND HIGH SPEED
SWITCHING TRANSISTORS SILICON PLANAR VHF AND UHF TRANSISTORS (n-p-n)

Devices in this table are suitable for general purpose, high speed switching and
high frequency amplifier applications.
Ratings and characteristics at 25°C ambient temperature

Devices in this table are suitable for high frequency operation in amplifier,
switching and o¥cillator circuits.

Ratings.and characteristics at 25°C ambient lemperature.

Maximum Ratings ———— hye ~=~—— — Vceuy —  frat  — Switching Times —
Typa Vego fc Pooc  min/max ot Ic/Vee  max at e lem10MA  tu/tun 8t lo/iyles Type V*Mavmum Ratings — - /max":( " e »Cp,E a;‘ﬂ\\;le C;(F a;(”\\;\Hz
s ; cao Veca  le Pioy  min c/Vee c < o
o Volts ma  mW mAfvos (volts) mA  MHz(min) ns(max)  mA VIS VSIS aa W mAVGits  (typ) (mA) (tve) Voits (max) Volis
acweo® 32 200 160 120/630 /5 ©0:36 10/0.25 125 150/800 1071 BFQ31/31A 30 15 100 200 20100 3/ 600t 4 2:00t 05 17 10
BCWES* 32 1000 350 1007630 100/1 0-3 100730 100 1007400 150/16 BFSI7/17R 26 15 60 200 20150 211 to00 2z 065 5 510
BCWEGT 45 j000 350  100/630 10071 0-3 100/10 100 100/400  150/15 BFS20/20R 30 20 25 200 40/— 10 450 5 035 10 08 10
BCX70° 45 200 150 120/630  2/5  0-35 10/0-25 126 150/600  10/1 Typrcal
BSS66/66R 40 200 200  SO/1SD 101 020 1011 250 70/225  10/1
asser/eTn 40 200 200 100300 107 020 1071 w0 o0 1o SILICON PLANAR HIGH SPEED SWITCHING DIODES
BSVS2/62R 12 200 200 40120 100 0-25 “0/1 400 1218 10113 Devices in this table are suitable for high-speed switching and high frequency
applications.
pnp Ratings and Characteristics a1 25°C ambient temperature.
BCWE1* 32 200 180 120/630  2/5 025 10/0.26 100 1607800 1071 iax, Reverse
BCW6Tt 32 1000 350  100/630 100/1 0-3 100/10 100 100/400  150/16 x“*::“]e"ffo‘::
. at ks .
acwegt 45 1000 350 100/630 100/1 03 100/10 100 1005400  150/16 ~Maximum Ratings— Max t, Max. Y, Vi v
type Description « lean lm #1Ve athe S0mA Ry 1008,
BCX71° 45 200 15D 120/630  2/5 026 10/0-25 100 150/800 1071 Volts ma mMA  uA  Volts h imA
ns
BSS6S/65R 12 200 200 40150  30/0°5 026 3073 400 60/90  30/1°6 BAV70 Oual diode with common cathoda 70 100 200 50D 11 6
8Av7a Ouat diode with common cathade s0 150 200 01 1-0° 4
BSSE9/69R 40 200 200  50/150 1071 0-2% 10/ 200 70/260 1071 BAVGY Oual diode with series connection 70 100 200 2:5  1-1 6
assio/70R 40 200 200 100300 10 0-26 101 200 05300 101 8AWSE Oual diode with common anode 70 100 200 25 11 6
*l, .- 100mA

*Available in selected gain categories - see table 1

{Available in scloctsd gain caiegories - sea table 2. Manufactured in U.K.

”  CALL COMWAY... (0344) 24765 or TELEX 847201




FERRANTI

SEMICONDUCTORS

Plastic Transistors

] General Purpose, Switching and High Voltage
] BS Products

[] Designed for Thick and Thin Film Hybrid Circuits

Ferranti Micro-E components are designed specifically for use in thin and thick film hybrid
circuits where the use of a small encapsulated device of proven reliability, together with
a guaranteed specification, offers advantages over the use of silicon dice or the larger
conventional plastic packages.

Ferranti have been successful in achieving the standards of guality and reliability necessary
for the release of Micro-E components to the appropriate British Standards Specification
for electronic components of assessed quality. B.S. approved Micro-E components are
available to category P*,

MAXIMUM THERMAL RATINGS

tDissipation (All types exreptBFSliZ 43, 44, 45) . . 550 mW
tDissipation (BF$42, 43, 44, 45) . . . 710 mW
Junction Temperature .. . .. . +175°C
Operating and Storage Tempera(urs . —55°C to +175°C
Lead Temperature (t <10 sec) . . .. 240°C

tThis rating is calculated by assuming that the external thermai resistances ere negligible com-
pared with tha internal thermel resistences {a.g. the device is mounted on a large substrete and
encapsulated). Derste tinearly to zera + 175°C,

SILICON PLANAR LOW-LEVEL TRANSISTORS

Designed for low level amplification and low noise applications
Ratings and Characteristics at 25°C ambient temperature

Vceum stic Noise Figure (N)

— Maximum Ratings — ~—-— ~—— hpg ———— fratic  atlc=0-1mA,
Type vepo Veeo  Ic Min. Max. a(lcandVCE g= o SmA =0.65mA  {=1kHz

Voits Volts  mA mA  Volts Volts MHz de
n-p-n (max.) (min.) (max.)
8F127 6 60 500 100 500 0-01 5 0.35* 30 4
BFS36 45 45 500 100 300 001 § 1-0 30 4
BFS36A 30 30 500 100 400 010 § 10 30 4
e-n-p
8FS37 45 45 500 100 300 001 5 10 30 4
8FS37A 30 30 500 100 400 010 & 1.0 30 4

T~ 1mA fs - 100uA.

SILICON PLANAR GENERAL-PURPOSE TRANSISTORS

"

Dasi: d for di current, po ions
Ratings and Characteristics at 256°C ambient lempera!ure
Ratings— hre — Vce (sat) ——— — 1 —
Type Vcso Vceo i Min. Max. atlc andVce atic  andlp atic
Voits  Volts Amps mA~ Volts  Volts mA  mA  MHz mA
n-p-n (max.) (min.)
BFS38 45 35 05 100 300 10 6 025 50 5 1580 10
50 — 50 [
BFS38A 25 5 05 50 300 10 6 035 10 1 150 10
BFS39 60 45 05 40 120 10 6 0-25 50 5 150 10
BFS42 60 30 1-0 40 120 150 10 0-4 150 15 60 50
15 — 500  10*
B8FS43 60 60 10 60 200 150 10+ 04 150 15* 60 50
25 — 500 10*
p-n-p
BFS40 45 35 05 100 300 10 6 0-25 50 5 150 10
50 — 50 6
BFS40A 25 25 05 50 300 10 6 035 10 1150 10
BFS41 45 45 05 40 120 10 6 025 50 5 150 10
BFS44 60 30 10 40 120 180 10* 0.4 150 15* 60 50
15 — 500 10+
BFS45 60 60 10 60 200 150 10* 0-4 150 15* 60 50
25 — 500 10+

*Measured under pulsed conditions.

Designed for high-speed switching and high frequency amplifier applications
Ratings and Characteristics at 25°C ambient temperature

VeE(sar) 3t Switching
hEe: Ig=10mA, —f1—— ——Charecteristics—
Type VeBo VeEo !¢ Min. Max. atlc and Veg IB=TmA MHz atic ton torr etlC and gy Ia;
Valts  Voits  mA mA  Valts Volts (min) mA ns ns
n-p-n (max. (max.) (max.)
BSv3s 40 16 500 40 120 10 10 0.24 500 10 12 18 10 3 15
BSV35A 25 12 500 20 — 10 10 0-6 300 10 40 75 10 3 156
BSV36 15 6 500 30 150 20 04 0-26 600 20 20 15 10 3 15
p-n-p
B8SV37 12 12 800 40 150 30 05 015 400 30 60 90 30 1.5 1.5

B.S. MICRO-E PRODUCT LIST

Where approval for military use has been obtained the appropriate British Standards number
is indicated under B.S. number.

Transistors
Nearest Nearest
. metai can metat can

Device | or E-line Device | or E-line

Type | marking faquivalent | B.S. number® Type | marking | equivatent| B S. number®
i

BFS36 u1 2N930 | BS9365 FO14 BFS44 P3 z1210 BS9365 F023
BFS36A | L2 2N929 | BS9365 FO13 BFS45 P4 zTan BS9365 F024
BFS37 L3 2N2605 | BS9365 FO26 BFS46 H1 2N918 | BS9365 FO47
BFS37A | L4 2N2604 | B59365 F025 BFS46A | M2 2TX321 | BS9365 FO48
BFS38 c2 7182 BS9365 FO16 BFSB5 H3 ZTX326 | BS9365 FO45
BF538a | C1 7780 8S9365 F015 8FS88 H4 BFYSD | BS9365 FO46

BF539 c3 7783 B59365 FO17 BFY27 15 2N2484
8540 cs 7Tt82 BS9365 F021 85547 L6 ZTX342 | BS9365 FO27

BFS40A | C4 77180 BS9365 F020 BSS56 L7 ZTX341
BFS41 c6 71183 859365 FO22 BSV35 s2 2N2369 | BS9365 FO37
8FS42 P1 77193 ] B59365 FO18 BSV35A | 51 2N708 | BS9365 FO36
8FS43 P2 7790 859365 FO19 BSV36 $3 2N2475 | 859365 FO38
BSV37 sS4 2N2g94 | B593E5 FO39

Manufactured in U.K.

SILICON PLANAR HIGH-SPEED SWITCHING TRANSISTORS |™ Vi dode "Tiena” " alVawhs S10mA =5y, RasoD

MEXLELE B,
— 1 2 3

0,64 3 2
: 25550 TRANSISTOR "R"
H h R

o6 | TRANSISTOR otoe

— i SINGLE ¢' DUAL !
DIDOE DIODES
o3
Dimansions in mitiimetres 3 2

SILICON PLANAR HIGH-VOLTAGE TRANSISTORS (n-p-n)

Designed for driving numerical indicator tubes, neon lamps and other high
voltage applications
Ratings and Characteristics at 25°C ambient temperature

——Maximum Ratings—— 23 ‘CE{sat) — ICER—

Type vcm Veeo I Min.  atic and VCg atic endlg atvee

Volts  Valts mA mA Vaits  Voits mA mA kA Volts

(max.) (max.)

85547 120 120 500 30 2 1 05 2 0-1 05 100

BSS56 100 100 500 30 2 1 05 2 01 05 80
SILICON PLANAR VHF AND UHF TRANSISTORS (n-p-n)

Desi d for high-fr y operation. Application areas include amplifiers,

switches and oscillators
Ratings and Characteristics at 25°C ambient temperature

Copat RF Power Output
Maximum Ratings hrg at Veg=1V ——fr—— f=1MHz or Power Gain Noisa Figure (N)
Type Vceo VCeo Ic Min. Max. a(lc atic Vea=10V at{ atic and
Volts  Volts mA MHz mA pF dB mW MHz dB mA MHz
(min.) (max) (max.)
BFS46 3 15 500 20 — 3 600 4 1.7 15— 200 1 60
BFS46A 30 16 500 20 — 3 600 4 1-7 18 — 200 6 1 60
BFSB5 25 12 50 26 150 2 1000 2 1-8 — 175 500 6 2 B00
BFSes 30 12 50 25 150 2 1300 25 16 — 175 500 5 2 §&00

SILICON PLANAR SCHOTTKY BARRIER DIODES

Designed for use in pulse switching and shaping, low noise mixar, limiter and
discriminator, large and small signal applications

Ratings and Characteristics at 25°C ambient temperaturd

Min. Vay Max. iy 8t Vy Max. V¢ Max. C, Effectiva minority
Type at 10uA nA Volts at1mA atVy =0V iifatime at Iy = 20mA
Volts mv of ps
2C2800C 70 200 50 450 2.0 100
2C2810C 20 100 15 450 1-2 100
zc2811C 15 100 10 450 1-2 100
2¢5800C 50 200 35 450 2-0 100
Ratings and Characteristics at 25°C ambient temperature
Max. Revarse
— Max. Forward — Recovary
Current Max.  Timo trctatlf
mA, VR
Volts mA m nA Voits ns
BAW63  Singla diode 60 200 — 10 09 4
BAW63A Single diode 30 200 - 10 [ 4
8AWE38  Single diode 15 200 — 10 0-9 4
BAW64  Common cathode diode pair 60 200 250 10 09 a
BAW65  Common cathode dioda pair 30 200 250 10 0.9 4
BAWEE Commonanode diode pair 30 200 250 10 09 4
BAW67 Comman cathodo diode pair 15 200 250 10 09 4
BAW68  Common anode diode pair 15 200 250 10 09 4
*Based on maximum dissipatlon, TTime to recover to 10% of 13 paak.
Diodes
Device Device
Type marking [BS/CECC number Type marking | BS/CECC number;
BAWE3 D1 BSE9302 FOO1 * 8Zx88-C12 Y2
BAWG3A D2 | BS9302 F002* 8ZX88-C13 ¥3
BAWE3B D3 | 859302 F003* BZX88-C15 ¥4
BAWG4 D4 859302 FO04* BZX88-C16 Y8
BAWE5 D5 | BS9302 FO05* 82X88-C18 ¥6
BAWEG [a]-3 859302 FOO6* BZx88-C20 Y7
BAW67 07 | BS9302 FOO7+ BZx88-C22 Y8
BAWES 08 | BSI302 FOOB* 82x88-C24 ¥9
BZX88-C2V7| w4 BZXBS-C27 X1
BZXB8-C3VO [ W6 BZX88-C30 X2
BZX88-C3V3| wé BZXB8-C33 X3
BZX88-C3V6| W7 BZXB8-C36 X4
BZXB8-C3V9 | WB BZX88-C39 X5
BZX88-CAV3| w9 BZX88-C43 X6
BZX88-C4V7 [ Z1 BZX88-C47 X7
BZXBB-C5V1| Z2 2C2800C M6
BZX88-C5V6 { Z3 2C2810C M7
BZX88.C6V2| Z4 Zcm11c Mg
BZX88-C6V8| 75 2C5800C M9
BZX88-C7VS| Z6
BZX88-C8V2 | Z7
BZX88-Covi| z8
BZX88-C10 29
BZX88-C11 v1

ALL COMWAY... (0344) 24765 orTELEX 847201



INTEGRATED CIRCUITS

Linear

FERRANTI

1 AM Receiver
1 Reference Sources
(] TO18 Metal Can Package

FEATURES

@ Low temperature coefficient
@ Low slope resistance

@ Very good long term stability
@ Low noise

A.M. RADIO RECEIVER

FEATURES

® |-2to 1 -6 voltoperation

@ 04 mA current consumption

@ Fullmediumandlongwave operation
@ No alignment

@ EffectiVe and variable AGC action

FEATURES

@ Low voltage

@ Low temperature coefficient
@ Very good long term stability
@ Low slope resistance

GATED LINEAR AMPLIFIER

operational amplifier.

FEATURES
@ 86 dB Gain
@ Input-output isolation gating facility
@ DTL/TTL Compatibility
(5V operation)
@ Logic gate current drive capability
@ Low noise and open-loop distortion
@ Class A output—no Crossover
distortion
@ Choice of packages.

8 and 14 plastic D.I.L. or
8-lead TO-39.

FEATURES

@ Guaranteed 5 mV maximum
deviation over full temperature
range

@ Low temperature coefficient
0-003%/°C

@ Low slope resistance —0-10Q

@ Very good long term stability —

0 ppm

PRECISION 1.26 VOLT REFERIENCE SOURCE

The ZN423 is a monolithic integrated circuit utilising the energy band gap voltage of a base-emitter
junction to produce a precise, stable, reference source of 1 +26 volts. This is derived via an external
dropping resistor for supply voitages of 1-5 volts upwards. The temperature coefficient of the
ZN423, unlike conventional Zener diodes, remains constant with reference current. The noise
figure associated with breakdown mechanisms is also considerably reduced.

PRECISION 2.45V REFERENCE SOURCE

The ZN458 is a monalithic integrated circuit providing a precise stable reference source of 2-45
volts in a two lead package without the need for an external shaping capacitor.

LOW COST PRECISION 2.45V REFERENCE REGULATOR

The ZN404 is a monolithic integrated circuit providing a precise stable regulator source of 2-45Vina
two lead package without the need for an external sheping capacitor. !

@ Internally shaped

@ Tight tolerance

® Low cost

@ Two lead (TO-18) package

ZN414

The ZN414 provides a complete RF amplifier, detector and AGC circuitin a3 pin TO-18 package, and
needs only six external components to give a high quality a.m. tuner. Effective AGC action is
available and is adjusted by altering one external resistor. The ZN414 greatly simplifies the con-
struction of a.m. receivers, both in design and assembly, without sacrificing audio quality.

@ 20 mV r.m.s. output

® Excellent audio quality, low noise
design

@ 72dB power gain
@ 3 pin TO-18 metal can package
@ 0 to +70°C operation

ZNA23

@ Low RMS noise

@ Tight tolerance

@ High power supply rejection ratio
@ Two lead TO-18

ZN424/ZNA24AE/ZNA24P

The Provision of the gating facility on the ZN424 allows it to be used both as a switch and as an
amplifier. With the gating signal applied, isolation between inputs is provided, and each input is
isolated from the output. With no gating signal applied, the device functions as a low distortion

ZN458

® Low noise ~10 uV

@ !Internally shaped

@ Tight tolerance — +-1-43%

@ Two pin TO-18 package

@ Wide operating current 2 — 120 mA

Circuit Diagram

1:3¥(appraz)
Circuit Diagram Rage
500alappron)
I
Yer Fddio amplitier

L

],ov,;r

001 ,;I
“““““““““ | Dutput 10
I
'
i
|
|
Vory bigh input 1
s

smpedance stage

The ZN 414 is withn the dolled area

Circuit Diagram T T iner

b o-ve

BALANCE BALANCE / SHAPING
Circuit Diagram T
+ee
]
INVERTING i
INPUT
o 23K
O o QUTPUT
NON-INVERTING
INPUT
SB0
Voo
GATE
Circuit Diagram —%

R- Y5-VRer
Irer

BAND

“Ezfﬂtra‘

Manufactured in U.K.

*  CALL COMWAY... (0344) 24765 or TELEX 847201




INTEGRATED CIRCUITS
FERRANTI Linear

1 Amplifiers and Timers
(1 Circuits for Consumer Applications
{1 DIL or Metal Can Package

180K 180%

- e AAA
ULTRA LOW NOISE WIDEBAND AMPLIFIER ZN459/C/CP #“VT upﬂ
The ZN458 is an ultra low noise amplifier with remarkable noise performance, very high gain

bandwidth (15 GHz), and smali package. This combination makes it exceptionally attractive for low DECOUPLING
noise applications such as thermal imaging where CMT detectors require multiple channet

19K

imagil ul nar fications. Commercial applications include Industrial R . R UTPUT
I%‘wi'c;ri‘sge gggligg;isgns, 'z\ing‘m?_cahadms‘gl am:l?f?evs, Ixachomene's, generalpapudio efc. Circuit Diagram ] C%BF;igm
@ Gain Variable from 60 dB to 40 dB
FEATURES @® Low supply current, <3 mA from INPUTO ——COOUTPUT
® Low input noise resistance, 450 5V
squivalent or 800 pV per root cycle ® Small package, 6 lead TO-71 or 8
@® High bandwidth, 15 MHz 1ypical lead plastic D.I.L. INPUT ouTPUT
® Commercial and Military EARTH EARTH

GAIN/ BANDWIDTH

@ High, welt controtled gain, 60 dB
+2dB specifications
Positive Output

Supply OQutput Earth

ULTRA LOW NOISE WIDEBAND PRE-AMPLIFIER  ZN460/ZN460C/ZN460CP S S

A versatile high grade a.c. pre-amplifier designed for applications requiring ultra low noise such as
infra-red imaging and low noise wide band amplifiers e.g. microphone, acoustic emission,
transducer bridge amplifier. The matching of open loop gain coupled with small physical size make
the ZN460 series ideal for multichannel amplification.

FEATURES PP,

® High Controlled Gain 60d8 11 dB typical Circuit Diagram

® Programmable gain 50 -~ 60 dB typical

® Low Npise 400 Equivalent Noise Resistance, or 800 pV/ \/H‘z

® Programmable Bandwidth . 6 MHz 0h4 65 06

® Low Supply Current . <3 mA from 5V downwards Input  Imput  Decoupling
@ Auvailabie in 8-lead mouided D.I.L. or 8-lead TO-18 Earth

PRECISION TIMER ZN1034E bl RS I

The device allows easy construction of simple but precise timing functions which wili be ideal in a
host of applications. [
The frequency of an on-chip osciltator is determined by an externally connected capacitor and PRECISIS
adj uslable/flxgd resistor. in addition, fine adjustment can be achieved by connection of a calibration i

timing potentiometer. Puises from the oscillator feed through a 12 stage binary divider which times-

QSCiLL ATOR] ~ e
L | - SERIES
[2smoe owioen e ocpediian

out after 4095 counts. The I.C. incorporates its own voltage regulator and two modes of operation SyStem Diagram [ :
can be used. The device is contained in an 8 or 14 (ead moulded D.i.L. ora 10 lead TO-99 package. . conmoL loex;}—‘ . N
FEATURES N o
CUTPUT DRIVER 5¥ SHUNT
® Extremely simple, requiring on} A ciRcutray T Reset REGuLATaR T
one exleynal r:sislorqand cgapac\iltm L ’:\Cciz';f'e repetitive timing 0-01% 5 i r i -
® 12 stage counter provides time P . 2 3
intervals up to 7,500 CR @ On-chip regulator or TTL supply TRIGGER 3 o SO, Imeewau ne av
! . option REGULATR
@ Low internal current consumption P . LiSP. AY
of 6 mA allows battery operation. ® Complementary TTL compatible BARE N o E e 8o oara
Outputcumrentcapability of 25 mA outputs i ! iy Y
® Excellent temperature stability ® 0 to 70°C operation
<0-01%/°C e |, 2]a[c PR B
e ULIILIER suBeLY
g BCD DT,
sorowanc 2Pt pur e
2EA0
UNIVERSAL 4 DIGIT DISPLAY COUNTER ZN1040E geomn |, :
20T die
The counter pﬂers such functions as up/down synchronous counting, a Schmitt trigger input, wppz;fﬁf,m
d!rect cascadmgv and inhibit and clear facilities. Separate memory latches are avaijlable and the 8 ws2 n
display control circuitry offers variabie mark-space (7 ity} control, blanking, lamp test, oot o] 1 en )
8.C.D. outputs as well as segment outputs, automatic zero suppression and catering for the decimal »n?r; ;] SELECT
point. The internal oscillator drives a self-scanning system, but provision is made for externai over- oureuts g e

ride for synchronisation purposes. An anticipatory carny/borrow output, ‘switch-on’ reset and
clearing counter are ail internal to the ZN1040.

FEATURES

® 4 digits of synchronous reversible count, up to 5 MHz DATA .

® Multiplexed B.C.D. outputs cxr——

@® Large output drive capability, 80 mA with 0-4V drop on segment outputs and 16 mA at 0.4V EECE
on others

® Direct cascading for extra digits

® Fully TTL compatible, single 5V supply

SWITCHED MODE POWER CONTROL  ZN1066E/ZN1066J
CIRCUIT

st
The ZN1066E/ZN1066J is a switching regulator control and drive unit which provides al the control AMPUTDE mf

System Diagram

PuSH-PLLL
and safety features_fcr puise width modulated push-puli, bridge, series and single ended switching g g ol
que po.wer. supp!nes. ) v vc;@ . lorys
This device is designed to supply the puise width modulated drive to the base of two external
power transistors, rncoumvﬁ; C
FEATURES e

SN g Bp

g
Volitage reference ae-19
2 operational amplifiers
Precision oscillator
Puise width modulator
Pulse steering flip-fiop Logic Diagram
Dual alternative output switches

Dynamic cument limiting and shut
down circuitry
)

All contained within a 24 D.I.L, E 2 Z
MOH GGNAL iy KON AMSLEER AMPUFIER NLONON  MGOE

Manufactured in U.K. e G0 A st

CALL COMWAY... (0344)247650orTELEX 847201 °
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INTEGR

ATED CIRCUITS

Digilin

FERRANTI

] DVM

(] Circuits for Consumer Applications

] 16 and 24 pin DIL Packages

pinD.I.L.

“Dependent on line system used, series resonant

FEATURES

@ 625 and 525 line standards
CCIR and ElA standard outputs

[ ]
@ Single 5 volt supply, fully TTL
compatibie

[ ]

[ ]

Easy synchronising between
generators

Direct reset to vertical and
horizontal counters

TV CROSSHATCH GENERATOR

TV SYNCHRONISING PULSE GENERATOR

The ZNA134J integrated circuit utilises a 2-5 MHz* rystal to generate all the horizontal, vertical,
mixed bianking and synchronising pulses necessary for raster generation in 625 or 525 line
commercial, industrial or military television systems. The synchronous dividers and decoding logic
employed within the unit ensure perfect interlace, together with spike-free output waveforms
having precisely defined relative positions and pulse widths. The device is contained within a 16

ZNA134J

@ Facility for adding and subtracting
hines

@ Automatic interlacing

@ On chip oscillator (requiring external
crystal)

@ Can be driven with an external
oscillator

@ Field reference output

ZNA234E

The ZNA234 integrated circuit makes available all the waveforms necessary 10 produce crosshatch,

dot and greyscale test patterns on a tefevision screen. All that is required is a 2-5625 MHz crystal

(or external oscillator) and a minimum of external components for mixing the video, sync and
. blanking pulses 1o give a composite video signal. This can either be injected cirectly into the video

FEATURES
@ Single 5 volt supply
@ 625 or 525 Iine operation

@ Sync and Blanking outputs to CCIR or IEA
standard

@ On chip oscillator or can be dnven by
external oscillator

@ Field reference output

@ Direct reset to vertical and horizontal counters
@ Adjustable vertical line width

3% DIGIT D.V.M. LOGIC

fead plastic D.LL.

FEATURES

® 34 Decade display ( {1999 max.
reading)

@ Automatic polarity detection and
indication

@ Leading zero suppression

@ Overload indication

@ Multiplexed B.C.D. outputs capable

of driving a T.T.L. decoder/ driver
directly (e.g. ZN7447A)

3% DIGIT D.V.M. LOGIC

integration technique with good auto zero.

FEATURES

32 decade display ( - 3999 max. reading)

Computer and microprocessor compatible
Single channel data acquisition

stages of a receiver, or used to drive a VHF modulator/oscillator for connection to the aerial socket.
The device is contained within a 16 lead D.1.L. moulded package

@ Separate outputs for
Crosshatch
Dot
Vertical Lines
Horizontal Lines
Greysuale
Mixed Sync
Mixed Video Blanking

ZNA116E

The ZNA116E allows a precision 34 digit D.V.M. to be constructed very easily. It provides alt the
control logic necessary for a D.V.M. using the well known dual siope integration technigue. The low
power requirements of the device make it attractive for portable battery operated applications and,
since it is bipolar, requires no special handling precautions. The device is contained within a 24

@ External input to blank display

@ Internal oscillator, adjustable
externally

@ An output at '/, clock frequency
for under range indication, or for
synchronising the clock frequency
for optimum mains rejection

@ Single rail, § voit supply operation
(at 10 mA typical)

ZNA216E/ZNA216J

The ZNA216E provides thelogic for afiexible 33 digitsystem D.V.M. using the well known dual slope

Applications inciude read out in engineering units including non linear transducers e.g. temperature,
computer interface and microprocessor compatibility, and single channei conversion for data
acquisition. The device 1s contained within a 28 fead moulded D I.L. package.

i - [RRA R
% - 23
.- © — DATA LATCHES T77¢ COMP WP
fA CONTROL % ‘-7’(;"“\}9 ;
N 12| LOGIC e SHITCHE
;ﬂ(g';',ﬁﬁ MULTIPLEXER ;Z €F +ve ‘/ >
ot GATING ] 07RO
N {
7 SEGMENT EI LEADING ZERD i
4. 20— QECODER T SUPPRESSION - l e [ 22 ovERLOAD
DRIVER T ANO BLANKING
— ] LOGIC
‘ u_ |
7e EREE o 12
System Diagram ;.. ae g ABCD DP BLANK SIGN
TO ANALOGUE
SWITCHES
+SIGN (T =SIGN OV Ve Yoo output
oP o
IRAARSA I l; {
OVERLOAD
ouTPUT o— CONTROL c
INPUT 0—] LOGIC [ Shock
FROM
COMPARATOR

Readout in engineering units e.g. temperature to 399-9°C

Single - 5V supply (15 mA typ.), TTL/CMOS compatible

Auto zero feasible with 1 :V/°C tempco, minimising flicker in final digit
Separate 7 segment and BCD outputs, 20 mA drives to LED displays
Straightforward extension for driving liquid crystal displays

Flashing overioad with separate overload output

Automatic polarity detection and indication

Suppression of leading zeros, and bianking control

Manufactured in U.K.

MIXED
FIELD YERTICAL CVEN CATHODE LINE LINE REFERENCE CRYSTAL
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INTEGRATED CIRCUITS

FERRANTI

Digital

{1 A--D, D—A converters

] 8, 7 and 6 Bit Accuracy
[1 14,16 and 18 Pin DI Package

8 BIT D to A/A to D CONVERTER

The ZNA425E is a low cost 8-bit dual mode analogue to digital/digital to analogue converter
encapsulated in a 16 lead dual in-line package. It contains an 8-bit D to A converter, using an
advanced design of R — 2R ladder network and an array of precision bipolar switches, plus an 8-bit
binary counter and a 2 -5 volt precision voltage reference all on a single monolithic chip.

ZNA425E/ZN425J) SERIES

FEATURES

@ Single chip monolithic construction
@ Dual mode, Digital to Analogue/Anatogue to Digital converter
@ 8,7 and 6 bit accuracy

@ Monotonic over full temperature range

@ On chip precision voltage reference

@ Includes 8-bit binary counter

@ Will function as self-contained precision ramp generator

@ TTL and CMOS compatible, single 5V supply

@ Direct voltage output

@ 16 lead plastic or ceramic D.l.L. encapsulation

LOW COST 8 BIT D—A CONVERTER ZN426E/ZNA26J SERIES

The ZN426 is a low cost bipolar monolithic multiplying 8-bit digital to analogue converter with
direct voltage output, with optional 2.5V precision voltage reference. It is intended for general
purpose D-A such as consumer and automotive applications.

FEATURES

® Functions - 8-bit D-A with optionally connected internal reference.

@ Resolution/accuracy — 8 bits -4 LSB linearity at 25°C.

@ 8,7 and 6 bit accuracy

® Power supply — Single { 8V TTL/CMOS compatible.

@ Power consumption — 30 mW typ. without reference, 45 mW typ. with reference.
@ Settling time — 1 ustypical.

@ 14 lead plastic D.l.L. encapsulation.

8 BIT SUCCESSIVE APPROXIMATION ADC zNa27e-8/ZN4274-8

The ZN427E/J is a microprocessor compatible 8 bit successive approximation A to D converter
with tristate outputs for data bussing encapsulated in an 18 pin D.I.L. package. It contains voltage
switched D — A converter based on diffused resistor ladder network (no trim), successive approx-
imation register with tristate output buffers, 25 volt precision voltage reference, and comparator
all on a single monolithic chip.

FEATURES

@ Single chip monalithic construction

@ Tristate outputs for microprocessor compatibility

@ Conversion time 15 us guaranteed

® -+ 4 LSB linearity, monotonic over temperature range
@ Commercial or military temperature specifications

® TTL and CMOS compatible

@ Direct voltage output

@ 18 lead plastic or ceramic D.1.L, encapsulation

8—BIT LATCHING D—A CONVERTER ZN428E-8/ZN428)-8

The ZN428 is a microprocessor compatible 8-bit latching D-A converter suitable for distributed
systems. The bipolar monoiithic I.C. contains multiplying D-A with direct voltage output, latches
and a 2 -5V precision reference.

FEATURES

® Functions - 8-bit D-A with latches and internal reference, microprocessor compatibility with
digital sample and hold.

@ Resolution/accuracy — 8-bits = §L.SB linearity at 25°C, monotonic over operating temperature
range.

@ Power supply — single +5V, TTL/CMOS compatible
@ Setting time — 0 -5 ps typical.
@ 14-lead plastic or ceramic D.I.L. encapsulation.

Manufactured in U.K.
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INTEGRATED CIRCUITS
Digital FERRANTI

(1 A-D Convertors
] 28 Pin DIL Package
J BS TTL Capability

10 BIT SUCCESSIVE APPROXIMATION ZN432 SERIES
A to D CONVERTER

The ZN432 contains a complete 10 bit successive approximation analogue to digital converter on
a fully monolithic silicon integrated circuit requiring no resistor trim. In addition to current sources
based on diffused resistors, successive approximation register, interfaces, etc., the chip contains a
2 -5V reference and a fast settling comparator.

P R
— 4o ov

The accuracy of the ZN432 is 10, 9 or 8 bits, with typically -+0-25 LSB linearity and -0 -5 LSB
!dlffever'mal‘lmeanty. The conversion time is 10us Typical, and the form of logic used generates low
internal noise.

FEATURES

| |
| !
@ Fully monolithic single chip = L Lot 3
. SUCCESSIVE APPROXIMATION
® Contains reference and comparator LOGIC

® 10 bit accuracy. 9 and 8 bits are also available

@ Fast conversion time, 15 us typical 1 T\%f LT rrgTT |

® 5V supplies, TTL interfaces g”é“’é“l”i“ g)zaj)n lz‘ l“l'? ls ul“ l’S l’s

® 28 lead dual in-line package ool I

® Operating temperatures —55 to +125°C, 0 to -+70°C, —40 to +85°C. System Diagram :&z:- I 2o 22 o2z s

e | 1

10 BIT TRACKING A to D CONVERTER ZN433 SERIES A TR I N
VREF 6 1 —Yossy
+ v O

The ZN433 contains a complete 10 bit tracking analogue to digital converter on a fully monolithic ° r ] | ; o

silicon integrated circuit requiring no resistor trim. (n addition to current sources based on diffused Xé;ﬁ ‘ "‘ho‘w

resistors, tracking logic, interfaces etc., the chip contains a 2 -5V reference and a window R i :

comparator. R S |

The accuracy of the ZN433 is 10, 9 or 8 bits, with typically -i- 4 LSB linearity and + 4 LSB differential up ot o | E— —

linearity. The tracking principle ensures continuous up to date conversion data, at a clock rate of up IS B CL ! Dw A

to 1 MHz. e

I "
- - - 7 Moup
FEATURES MANORE e UR/DOWN  COUNTER PQWN—?’\/}}——‘

1
ALY

® Fully monolithic single chip

@ Contains reference and window comparator

® 10 bit accuracy, 9 and 8 bits also available

@ Fast update rate, 1 MHz

@ +5V supplies, TTL interfaces < 2 °©

@ 28 lead dual in-line package IR : )

® Operating temperatures —55 to +125°C, 0 to 70°C, -40 to +85°C. System Dijagram ;’ % ; é Nmeees e E‘ sl
g Y Yaaan aocaadD

BS 9000/MILITARY APPROVALS

The Ferranti ZN 5400/ZN 7400 TTL range and ZN 54L00/ZN74L00 range of low power transistor - transistor logic circuits can be supplied against specific request. These products meet the BS9000/ military
specification approvals and can be supplied also to specific requests to the appropriate BS type number and category as indicated in following tables.

BS TYPE BS TYPE [ 8S TYPE ;

FERRANTI | FERRANTI | o n FERBANTI | — oo oo — o —— |:

TYPE Full Adopted | CN Type | App. TYPE Full Adopted | CN Type | App. TYPE | Full ‘ Adopted | CN Type | App.
NUMBER | Prefix | Assess. | Cat. S1 | Cat. 2| Cat. §3| CN Type | Number |Stalus) NUMBER | prefix | Assess | Cat. 1| Cat. 52| Cat 53| CNType | Number | Statug NUMBER : Profix lAssess.lCa( S1|Cat. 52 | Cot. 83| CN Type | Number | Status

—e

o 90T FOT9 053 | F0s8 [FOs3 | - - C | ZNBas4 ‘9405[ Fora ’ F034 ‘ FO38 | F042 — = P | ZN54154 | 9405 | FDei | FO97 | F098 | FO93 ( | T
ZNS400E | 9401 | — - — "= | cor7pP CN77DP | C |2ZNS4as4E — — iy ho o L CN95DP  C | ZN54185 , 9405 | FO64 | F100 | F1OT | F102 | [ ‘ P
ZN5400F 9401 — — — — CO77F | CN77F C |znsasaF i — f — 1 .o _ - CN95F c | ZNS4157 9405 | F067 | F103 § F104 | F105 [ - . ¢
2ZN5401 9401 | Fo78 | F117 [ F120 | F123 - - C | ZN5460E T . , ENO9DP | C | ZNB4161 9442 | FO19 | FO37 | FO38 ! FO39 | ‘ e
ZNSA0TE | 9401 | — - - =" | cosspP | CN8SDP | C | ZNS46OF ‘ - ‘ - - CN39F C | ZN54163 | 9aa2 | F022 | FOA0 | FO41 | Fo42 - P
ZN5401F | 9401 | — — — — | CossF | CN8SF € | ZN5470 9420 | Foo7 | Fo25 | ro26 | FO27 P C | ZN54164 | 9440 | FO37 | FOB4 | FDES | FOS6 - — ‘ c
ZN5402 9401 | FO87 | F126 | F129 | F132 — — C | 2N5470E - — - - cn1o1De! ¢ | ZNBatss | aaa0 © Foso | Fos7 | Fosg | FOBO | ‘ - c
ZN54D2E 94D1 — — — — CO87DP | CN87DP C | ZN5470F — — - — CN101F C | ZN54166 . 9440 | FO43 F070 | FD71 FO72 & - ) - | c
ZN5402F | 9401 | — —~ — 1 — | cos7F |CN8IF C [2ZNs472 9420 | FO10 | F0O28 | FO29 | FO30 - — ¢ | ZNS4170 | 9443 | FDO4 | FO10 | FOI1 | FO12 ! - c
2ZN5403 9401 | FO79 | F118 | Fr21 | F124 | — - C | ZN5472E = . I CN103DP| € | ZNS4174 | 9420 | FOS2 | FO70 | FO71 | FO72 — - C
IN5404 9403 | FOO4 | FO13 | FO15 | FO17 - - C | ZN5472F — - - - - CN1O3F C | 2N54176 | 9420 1 FOS5 | FO73 : FO74 | FOI5 c
ZN5A04E R S — — — - CN3B1DP| C |ZN5473 9420 | FOI3 | FO31 | FO32 | FO33 - — C | 2N54180 9405 | FO70 | FID6 & F107 | F108 - — C
2N5405 9403 | FOO5 | FO14 | FO16 | FD18 — - C [ ZN5473E — - - — - - CN275DP| C | ZN54181 9405 | FO73 | F109 | F110 | F131 ! P
ZN5405E — - — — — CN363DP € | ZNs474 1 9420 ' FOT6 F034 ' FO35 FO36 ! — c | ZN541B4 Q443 FD13 FO16 FD17 Fo18 P
ZN5408 9401 FO96 F135 F137 Fi39 — - C | 2ZNBa74E — — — {CN107DP| € | ZN54191 9442 | F025 FO43 FO44 FO45 P
2N5409 9401 | FO97 | F136 | F138 | F140 — - C |ZNsa7ar - — - - CN107F C | 2ZNsa192 | 9442, FO28 | FOd6 | FO47 | FO48 - c
2ZN5410 9401 | FO20 | FOS4 | FOS9 | FOB4 ! - C | ZN5475 9420 | FO40 | FO58 | FO53 | FOSO — - C | ZN54193 9442 | F031 | FO43 - FO50 ‘ FO51 c
IN54j0E | 9401 | — - = — | coropP [CN72DP | € [2ZNsa76 9420 | F043 | FO61 | FO62 | FOS3 - - ¢ | ZN54194 | 9440 | FO46 | FO73 | FO74 | FO75 - P
ZN5410F 9401 — — — — | CO79F | CN79F C |zNsagy | 2405 | Fos3 | Fo79 | FOB0 | FosY | P | ZN54197 9442 | FD34 | FO52 | FO53 | FOB4 | - - P
ZN5412 9401 | FOBO | F119 | F122 | F125 - - € {2N5483 9405 | F121 | F124 | F125 | F126 - - P | ZN54L00J | 9401 | FOO4 | FO38 | FO43 | FO4B - c
ZN5413 9401 | F102 | F147 | F148 | F149 - - C [ZNsa83a 5405 . FO46 | FOB2 | FO83 | FO84 - — P |2ZN54LO1) | 9401 | F159 | Fi65 | F166 | F167 - c
ZN5420 9401 | FO21 | FO55 | FO60 | FO65 — - C | ZN5a85 9405 | FO49 | FO85 | FO86 | FOB7 — C [2ZN54L02J | 9401 | F162 | F168 | Fi69 | F170 C
ZN5420E 9401 — — — — | COB1DP |CNBIDP C | ZN5ags 9401 | FO71 | F156 | F157 | Fi58 { — | — C | ZN54L03s ] 9401 | FO68 ‘ F71 | F172 ) F173 - C
ZN5420F 8401 — — COBTF | CN8'F C | ZNs4gg 9443 | FOO1 | FOO7 | FOOB | FOO9 — i P |2ZNB4LO4J | 9403 | FOOT | FOIO  FO11 [ FO12 - I
ZN5425 9401 | FO88 | F127 | F130 | F133 - — C |2zNs5490 9442 | F211 | F214 | F215 | F216 I P |2N54L100 | 9403 ‘ FO05 | FO39 | FO44 | FO49 c
ZN5427 9401 | FO83 | F128 | F131 | F134 C | ZNS490A | 9442 | FO16 -- C | 2N54L204 ) 9401 | FDOS | FOA0 | FO45 @ FOSQ ¢
ZN5428 9401 | F105 | F150 | Ft51 | F152 C | ZN5490A ‘ 9442 \ - FO55 | FO56 | FO57 : P | ZNS4L.30J ) 9401 : FOO7 | FO41 | FO46 | FO5) — <
2ZN5430 9401 | FO22 | FOS6 | FO61 | FO66 C | ZN5491A 9440 | F025 | FO52 | FO53 | FO54 - — C | ZN54L42) | 9440 | FO82 | FO94 | FO95 | FO36 C
ZN5430€ 9401 — — - — C | zN5a92 9442 | F205 | F208 | F209 | F210 — - P | ZN54LSIJ | 94065 | FOO1 | FO22 | FO25 | FO28 - C
ZN5430F 9401 — — C | ZN5492A ‘smz FO13 | FOB8 | FO59 | FOSO - — € | ZN54LE4S 1 9405 | FOO2 | FO23 ‘ F026 | FO29 - - c

2 9401 ) F108 | F153 | Ft54 | F155 -— - 9 J 5493 | 9442 | F217 | F220 | F221 | F222 - - C [ ZN54LESJ | 9405 | FOO3 | FO24 | FO27 | FO30 - <
2N5437 9401 | F111 | Ft41 | F143 | F145 - C {ZN5493A @ 9dd2 | FOO4 | FO10 | FOI1 | FO12 - | = 1 € |ZNS4l73J | 9420 FOO1 | FO22 | FO23 | FO24 - [ = ¢
ZN5438 9401 | F112 | F142 | F142 | F146 - - C [2ZNs49d 9440 | FO28 i FO55 | F056 | FOS7 — — F | ZNsdL74) 9420} F076 | F082 | FO83 | FO84 - - c
ZN5440 9401 | FO23 FO57 FO62 F067 — - C | ZNS4g5A 1 @440 | FO31 FO58 F053 | FOS0 — ¢ {2ZNB4L75J | 9402 | FO79 FOBS FO86 Fo87 | — c
ZN5440E 9401 | — — - — | CO89DP |CNBSDF | C [ZN5496 €440 | FO34 | FOS1 | FOB2 | FO83 : ¢ | ZNB4185) | 9405 | F115 | F118 | Fl1ig | Ft20 — I
NS5440F 8401 — — : CORIF CNBSF (o) JzN54107 €420 FO19 FO37 FO3g FO39 ic ZNS4L86 9401 FD16 Foa2 FO47 FO52 — C
IN54424 | 9440 | FO22 | FO49 | FOSO | FOS1 - - ¢ |2zNsa107e - - B ! CN10sDP| ¢ |ZNB4L90J | 9442 | FOS1 | £070 | FOTY | FO72 - c
2ZN5450 9405 | FO10 | FO31 | FO35 | FO39 — ~ C | 2N54197F - - I CN105F ‘ ¢ | ZnsaL9rs | 9440 | FO85 | F097 | Fo98 | FO99 - c
ZN5450E — — — — - — CN93DP C |ZNs411g 9420 | F046 | FOB4 | FO65 | FO&6 i - I € [2ZNS54L93J 9442 | FOO1 FOO7 | FOO8 | FOO9 ‘ - c
ZN5450F — CN93F C | ZNS4119 9420 | Fo4a9 | Fo67 | Fos8 | FO69 - C | ZNB4L95) | 9440 ¢ FOO7 | F1oe | F107 | F1o8 | - c
ZN5451 9405 | FO11 | FO32 | FO36 | FO40 — — C (ZNSa121 9440 | FOO1 | FOO4 | FOOS | FOO6 ‘ C | ZN54L.96) | 9440 | FOB8 | F100 | F101 ‘ F102 - - 4
N5451E - - s - — CN91DP | C |2N54122 | 9as0 | r013 | rFo76 | FO77 | FO78 i ¢ | ZN5aL1220 | 9440 | FOO1 ‘ F103 ‘ F104 | F105 ! c
ZN5451F - CNS1F C |ZNS4123 1 9440 | FO16 | FO79 | FoBO | Fos! i€ | ZNS54L164J 9440 | FOTO  F109  F110 | F111 ¢
2ZN5453 FO33 | FO37 | FOat — — P |ZN54150 9405‘ FO52 | FO88 | FOBY ;| FO90 - C | 2ZN54L192J | 8442 | FOS4 | FO73 | FO74 | FO75 = - 4
ZNB453E i =z - — CN97DP C [ZNS4151A 9405 | F055 | FO91 [ F092 [ FO93 - C | ZN54L1933 | 9442 | FO67 | FO76 | FO77 | FO78 - P
2ZN5453F | = — — — CN37F C [ZN54153 9405 | FO58 | F094 | F095 | F036 [ C ) |
D

C  current Obsolete - Supplies no longer available DT -. Dbsolescent - Not recommended for design in new equipment P .- Pending S  Suspended

Manufactured in U.K.
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WAYCOM LIMITED

Diodes, Bridges & Transistors

[J 1 Amp Rectifiers and Bridges
] NPN/PNP Small Signal Transistors
T3 Industry Standards

DIODES
tye | Vv | lRinANVglwitsl Tpg
tvotts) | 20V [10mA 1| nS
N 4188 75 2% 1 4.0
RECTIFIERS
Max
Ma N :
Type Av:rage g:r:e npn.RxV: IR.'
Current | Current PRV.
Amgs Amps Votts pA
1N 4001 1.0 30 Fell B
INa002 | 10 30 100] 50
IN4003 | 1.0 30 200 ] 50
BRIDGE RECTIFIERS
rro Mox Max,
3 Max
Average | Surge \ ‘g2t
TyPe | Current | Current| P-R-V- P'.RR.V-
Amps | Amps | Vots | fA
W005 1.0 50 50 10.0
wo1 10 50 100 | 100
W02 1.0 50, 200 100

N Max.l.eakage
Max, D
Zener Voltage| imp.@ ;:‘m\c ﬁ""é"", ) Temperature|
TypeNo. | (V2) @5MA | Current 5mA REVR! \Coefficient
@25°C (z,) {Typ.)
5% Tol. * Ohms mv/C
MA Volts
BZX83 Series
BZX83 C2v7 2.7 90 100 1 -1.8
BZX83 C3V0 3.0 30 80 1 -2.1
BZX83 C3v3 3.3 20 30 1 -2.0
BZX83 C3Ve 36 80 20 1 -2.5
BZX83 C3v9 39 85 10 1 -21
B2X83 C4v3 4.3 80 5 1 -1.9
BZX83 C4v7 a7 BO 2 1 -1.2
BZX83 C5V1 5.1 60 1 1 +1.0
BZXB83 C5V6 5.6 40 1 1 +1.68
BZXB3 C6V2 6,2 10 1 2 +25
BZX83 C6V8 6.8 8 1 3 +3.1
BZX83C7VS 7.5 7 1 385 +3.B
BZX83C8V2 B.2 7 1 4 +4.5
BZX83 COV1 9.1 10 1 5 +6.5
BZXB3 C10 10 15 1 6 +6.5
Max Ratings b
at T,-25°C HegatIc s
Type | Polarity 2
P [ | 2
D [ Bv H, c o]
Watts | Amps| CEO FE | mamps| &6
Small Signal Transistors
B8C 107 NPN 0.3 |01 45 125-5600*| 2 TO-18
BC 107A | NPN 03 |01 45 125-260"| 2 TO-18
BC 107B | NPN 03 (o1 45 240-500° 2 T0-18
BC 10B NPN 03 0.1 20 126-800* 2 TO-18
BC108A | NPN 3 |01 20 125-260" 2 TO-18
BC 1088 | NPN 03 |04 20 240-5007 2 TO-18
BC 108C | NPN 03 ot 20 | 450-900° 2 T0-18
BC 108 NPN 0.3 ] o1 20 240-400* 2 TO-18
BC 1098 | NPN 0.3 104 20 240-500" 2 TO-18
BC109C | NPN 03 |04 20 450-900" 2 TO-18
BC 1821 | NPN 03 |02 50 100-480 2 A
BC 183t | NPN 03 |02 30 100-860 2 A
BC 184t { NPN 0.3 0.2 30 250 min. 2 A

Notes

1Please specify

*Smali signal current gain

tend configuration

Power Transistors

Add suffix K for centre base

Add suffix L for centre collector

BD136 NPN 65 {15
BD136 PNP 65 |15
BO137 NPN 65 1156
BD138 PNP 65 [1.5
80133 NPN 65 |18
BD140 PNP 65 |15

40-250
40-250
40-160

40-160
40-160

150
150
180
150
150
150

000000

DIODES

1N 4148 Package

. 0.18 max.
1.0 min. 0“4?:“:' ’j 0.08 max.dia.
0.06 min
o f—_; e

Cathode Band All dimensions in ins.
1N 4001 Series

Package Code DO-41 Cathode Band

4
023 [
0% .080
1,10 | 160 _L.107 1.10
Min, 205 Min.

‘W’ 1.0A Bridges 51408

0808

53408

N Pontive Lons

All dimensions in mm,

)
il

7901

ZENER DIODES

RECTIFIERS
Max
Max Max.* -
. Average | Surge | pax. [ 1 at
ype Current | Current e P'?H.V
Amps Amps Volts HA
1N 4004 10 30 400 | 50
1N 4005 10 30 600 | 5.0
1N 4006 1.0 30 800 | 5.0
1N 4007 1.0 30 1000 | 50
* Single cycle
BRIDGE RECTIFIERS
Max, Max Max,
- Average | Surge | MaX. | 1 at
YPe ) Current | Current| 0| pipy
Amps Amps Volts pA
W04 1.0 50 400 10.0
W06 10 50 600 10.0
wos 1.0 50 800 10.0

BZX 83 DO--35 Package Max. Dynamic Max.Leakage
Zener Voltage! {mp.@ Test ﬁ“"é"\'l ) |Temperature
22 TypeNo. | (Vz) @5mA | current BmA REVR! eoefficient
25,4 22 25.4 @260C 2. (Typ.)
- 5% Tol. 2" Ohms mv/c
MA LVoIls
%ég - o —
F L ‘* goa BZX83 Series
100 -— 0,458
0.558 BZX83C11 1 20 1 7 7.7
Cathode Banc BZX83 €12 12 20 1 8 +814
1.27 BZX83 €13 13 25 1 9 +10,0
228 BZX83C15 15 30 1 1 +11.3
- BZX83 C16 16 30 101 +12.8
BZX83C18 18 56 1] +14.4
BZX83 C20 20 55 1| 14 +16.0
BZX83 C22 22 58 1118 +18.7
BZXB3 €24 24 80 1] 16 +20.4
* The minimum axial length in which BZXB3 C27 27 80 1 18 +23.0
the device with its leads bent at right BZX83 C30 30 20 1 20 +27.0
angles can be placed is 10mm, BZX83 €33 33 30 1|22 +29.7
All dimensions in mm.
Drawing A Max Ratings H ) %
5.9 10.2 c at T,=25°C Fe ' s«
ax. ""'"-‘i (No.3) Type | Potarity 2 g
= s | e BV " [ £
= Watts| Amps| CEO FE | mamps | &6
) T,
55D 3 eaas 254) B E Smalt Signal Transistors
X056 o, 1.27 (No.2) (No.1} -
0,41 Dia 1
Drawing B BC2121 [PNP | 03 02 | 50 | 60-300 2 | a
T BC 213t | PNP 03 |02 30 80-400 2 A
BC 214t | PNP 03 |02 30 | 140999 2 A
E | == 2N3794 | NPN | 025|023 20 |100600| 10 | B
2N4286 | NPN 0.26 | 0.06 | 25 | 150-700 1 B
¢ e == 2N4287 | NPN | 025|001 a5 | 160600 1 B
e 2N4288 | PNP 025005 | 25 |[150-600 1 B
2N4289 | PNP 0.25|0.05 | 45 |150-600 1 B
2N4291 | PNP 0.25 0.2 30 | 60 min 10 B
Lead Length 11,5 ins. ]».090 -[
>
Drawing C ~H»+ 25 = .
BCE ;t
k] 0.5
i 6
0.8~ 18 .
N B
3 —
L 10.7 Heat Sink Area

ainE

The country of origin for each

product is shown on the Waycom

Ltd, data sheet.

CALL COMWAY... (0344) 24765 or TELEX 847201
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SEMICONDUGTORS

|
L]
Diodes FAIRCHILD
|
1 General Purpose, Low Leakage Types
(] High Voltage, Computer Types
(J Rectifiers
DIODES
COMPUTER DIODES (BY ASCENDING tey)
Glass Package
ter av In VR VF I3 [ ter BV In VR Vg IF [
DEVICE ns v nA @ v v @ mA pF | Package DEVICE ns v nA @ v v @ mA pF | Package]
NO. Max Min Max Max Max NO. Max Min Max Max Max
FD700 0.70 30 50 20 1.1 S0 1.0 DO-7 1N4446 4.0 100 25 20 1.0 20 40 | DO-35
1N4376 0.75 20 100 10 11 50 1.0 DO-7 L_LN““ 40 100 és 20 10 20 4.0 DO-35
BAY82 0.75 15 100 12 1.0 20 1.3 DO-7 1N444a8 4.0 100 25 20 T71 0 100 2.0 | DO-35
FO777 0.75 15 100 8.0 1.0 20 13 DO-7 1N4449 4.0 100 25 20 I 1.0 30 20 | DO-35
1N5282 20 80 100 55 13 500 25 | DO-35 | | 1N3604 40 75 50 50 10 50 20 | DO-35
1N4153 2.0 75 50 50 0.88 20 40 | DO-35 | | 1N3600 4.0 75 100 50 1.0 200 25 | DO-35
1N4151 2.0 75 50 50 1.0 50 40 | DO-35 | | FOHs00 4.0 75 100 50 1.0 200 25 | DO-35
1N4305 2.0 75 100 50 0.85 10 20 | DO-35 1N3064 4.0 75 100 50 1.0 10 20 | DO-35
BAY71 20 50 100 35 1.0 20 20 | DO-35 § | 1Na1s0 4.0 75 100 50 1.0 200 25 | DO-35
1N4152 20 40 50 30 0.88 20 4.0 DO-35 .m4454 4.0 75 100 50 1.0 10 2.0 DO-35
1N4154 20 35 100 25 1.0 30 40 | DO-35 [ BAX13 4.0 50 200 50 1.0 20 30 | DO-35 |
1N914 4.0 100 25 20 1.0 10 4.0 | DO-35 BAY74 4.0 50 100 35 1.1 300 30 | DO-35
| 1N914A 4.0 100 25 20 1.0 20 40 | DO-35 | | FDHgeo | 40 45 500 40 11 100 30 | D0-35 +
1N914B 4.0 100 25 20 1.0 100 40 | DO-35 FDH666 4.0 40 100 25 1.0 100 k 35 | DO-35 |
1N916 4.0 100 25 20 10 10 2.0 | DO-35 1Naaso 4.0 40 50 30 1.0 200 40 | DO-35
1N916A 40 100 25 20 10 20 20 | DO-35 | 1N4009 40 35 100 %5 | 10 30 40 | DO-35
1N916B 4.0 100 25 20 1.0 30 20 | DO-35 1N625 4.0 30 1000 20 1.5 40 — | DO-35
1N4148 4.0 100 25 20 1.0 10 40 | DO-35 FDH999 5.0 35 1000 25 1.0 10 50 | DO-35
1N4149 4.0 100 25 20 1.0 10 20 | DO-35
LOW LEAKAGE DIODES (BY DESCENDING BV)
Glass Package
BV [ VR W g c BV [ VR VE g c
DEVICE \' nA @ v \' @ mA pF Package DEVICE v nA [ \' v @ mA pF Package
NO. Min Max Max Max NO. Min Max Max Max
1N4868 250 50 225 10 100 — DO-35 1N458 150 25 125 10 7.0 6.0 DO-35
1N4858 200 25 180 1.0 100 — DO-35 BAY73 125 50 100 1.0 200 8.0 DO-35
1N459 200 25 175 1.0 30 |~ DO-35 1N483B 80 25 70 1.0 100 — DO-35
1N459A 200 25 175 10 100 — | po-3s 1N457 70 25 60 10 20 8.0 DO-35
FDH300 150 1. 125 10 200 6.0 DO-35 1N457A 70 25 60 1.0 100 - DO-35
1N3595 150 1.0 125 1.0 200 8.0 DO-35 1N482B 40 5 36 1.0 100 — DO-35
FDH333 150 3.0 125 1.05 200 6.0 DO-35 FJT1100 30 0.001 50 1.05 10 15 007 |
1N458A 150 5.0 125 1.0 100 — DO-35 1N456A 30 25 25 1.0 100 — DO-35 |
1N484B 150 25 130 1.0 100 — DO-35 1N456 30 25 25 1.0 40 10 DO-35
HIGH VOLTAGE SWITCHING DIODES (BY DESCENDING BV)
Glass Package
BY IR VR \3 IF c trr BY IR VR VF I c trr
DEVICE v nA @ v v @ mA PF ns | Package DEVICE v nA @ v v @ mA pF ns | Package
NO. Min Max Max Max Max NO. Min Max Max Max Max
1N661 240 | 10000 200 10 60 - 300 | DO-35 1N628 150 1000 125 15 40 — 1000 | DO-35
FDH400 | 200 100 150 10 200 20 50 | DO-35 BAY72 125 100 100 1.0 100 5.0 50 | DO-35
1N3070 200 100 175 1.0 100 5.0 50 | DO-35 1NE58 120 50 T 50 10 100 - 300 | DO-35
1N643 200 1000 100 10 10 3.0 300 | DO-35 1N660 120 5000 100 1.0 6.0 - 300 | DO-35
1N842 200 100 160 1.0 150 300 | DO-35 1N627 100 1000 75 15 40 — 1000 00-35 |
1N629 200 1000 75 15 4.0 - 1000 | DO-35 1N626 50 1000 35 15 40 —- 1000 [ DO-35
FDH444 150 50 100 1.1 200 25 60 | DO-35
Manufactured in U.S.A.

“  CALL COMWAY... (0344) 24765 or TELEX 847201
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FAIRCHILD
I

SEMICONDUCTORS

Diodes

{7 General Purpose, Low Leakage Types
(3 High Voltage, Computer Types
() Rectifiers

GENERAL PURPOSE DIODES (BY DESCENDING BV)
Glass Package

CALL COMWAY... (0344) 24765 or TELEX 847201

8v In VR VEF iF [+ trr BvY n VR VE g c trr
DEVICE v nA @ v v @ mA pF ns | Package DEVICE v nA @ v v mA pF ns | Package
NO. Min Max Max Max Max NO. Min Max Max Max Max
1N661 240 10000 200 1.0 6.0 — 300 DO»357 1N659 60 5000 50 10 6.0 - - DO-35
18923 200 100 200 12 200 — — DO-35_ 18920 50 100 50 12 200 — - DO-35
1N463A 200 500 175 10 100 — — DO-35 BA218 50 50 25 1.0 10 50 — DO-35
BA129 200 10 180 1.0 50 6.0 — DO-35 1844 50 50 10 1.15 10 6.0 — DO-35
18922 150 100 150 12 200 — — DO-354 FDH900 45 500 40 1.1 100 30 4.0 DO-35
BAX16 150 100 150 10 10 10 120 DO-357 FDH999 35 1000 25 1.0 10 50 5.0 DO-35
1N660 120 5000 100 1.0 6.0 — b DO-354 1N461A 30 500 25 10 100 10. — DO-35
18921 100 100 100 12 200 — — DO-35¥ BA217 30 50 10 10 10 50 — DO-35
BA219 100 200 50 0.85 10 50 — DO-35 BA130 30 100 25 10 10 20 - DO-35
BA128 75 100 50 10 50 50 — DO-35 BA164 20 2000 15 10 10 - - DO-35J
1N462A 70 500 60 1.0 100 — — DO-35 BA216 10 1500 10 1.0 15 — - DO-35
HOT CARRIER DIODE
Gilass Package
BV iR VR VE 13 [+ NF
DEVICE v nA @ v v @ mA pF | d3 Package
NO. Min Max Max Max | Max
FH1100 5.0 50 1.0 0.55 10 1.0 10 DO-7
VOLTAGE VARIABLE CAPACITOR DIODES
Glass Package
BV iR VR (o4 Figure of C1/Ca c3/C20
DEVICE v nA @ Vv pF Merit (Q) | VR1 =0.1V| VR3 =3V Package
NO. Min Max Max Min VR4 = 4.0V| VR = 20V
RF400 35 30 30 10“ 350 20 20 DO-35
RF401 35 30 30 7.0 350 20 2.0 DO-35
BANDSWITCH DIODES
Glass Package
BY IR VR (o4 Rsg VEF g
DEVICE v nA @ v pF O v @ mA | Package
NO. Min Max Max Max Max
BA243 20 100 15 20 10 10 100 | DO-35
BA244 20 100 15 20 05 10 100 | DO-35
GENERAL PURPOSE RECTIFIERS
Glass Package
VR R VE IF VEM lo
DEVICE v @ uhA v @ A v @ A | Package
NO. Min Maic Max
1N4001 50 10 1.1 1.0 1.6 1.0 DO-41
1N4002 100 10 1.1 10 1.6 1.0 DO-41
1N4003 200 10 1.1 1.0 16 1.0 DO-41
1N4004 400 10 1.1 1.0 1.6 1.0 | DO-41
1N4005 600 10 1.1 1.0 1.6 1.0 DO-41
FAST RECOVERY RECTIFIERS
Glass Package
VR IR VF U3 ter
DEVICE v @ uA v @ A ns Package
NO. Min Max Max Max
1N4933 50 5.0 1.2 1.0 200 DO-41
1N4934 100 5.0 1.2 1.0 200 DO-41
1N4935 200 5.0 1.2 1.0 200 DO-41
1N4936 400 50 1.2 1.0 200 DO-41
Manufactured in U.S.A. 1N4937 600 5.0 12 1.0 200 DOC-41 l
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SEMICONDUCTORS

- ]
Zener Diodes FAIRCHILD
L ]
3 400 mW, 500 mW and 1W
C3 Glass Package
[ Standard +5% Tolerance
ZENER ZENER POWER DISSIPATION
VOLTAGE 400 mW 400 mw 400 mw 500 mw 500 mw 1w 1w
24 1N5221 BZX55C2V4
25 1N5222
2.7 1N5223 BZX55C2V7
2.8 1N5224
3.0 1N5225 BZX55C3V0
3.3 BZY88C3V3 1N746 1N5226 BZX55C3V3 1N4728 BZX85C3V3
3.6 BZY88C3V6 1N747 1N5227 BZX55C3V6 1N4729 BZX85C3V6
3.9 BZY88C3V9 1N748 1N5228 BZX55C3V9 1N4730 BZX85C3V9
43 BZY88C4V3 1N749 1N5229 BZX55C4V3 1N4731 BZX85C4V3
47 BZY88C4V7 1N750 1N5230 BZX55C4V7 1N4732 BZX85C4V7
5.1 BZY88C5V1 1N751 1N5231 BZX55C5V1 1N4733 BZX85C5V1
5.6 FNC5V6 1N752 1N5232 BZX55C5V6 1N4734 BZX85C5V6
6.0 - 1N5233 -
6.2 FNCBV2 1N753 1N5234 BZX55C6V?2 1N4735 BZX85C6V2
6.8 FNC6VS 1N754 1N957 1N5235 BZX55C6V8 1N4736 BZX85C6V8
7.5 BZY88C7V5 1N755 1N958 1N5236 BZX55C7V5 1N4737 BZX85C7V5
8.2 FNCBV2 1N756 1N959 1N5237 BZX55C8Y2 1N4738 BZX85C8V?2
8.7 - — 1N5238 -
9.1 FNCOV1 1N757 1N960 1N5239 BZX55C9V1 1N4739 BZX85CaV1
10 FNC10 IN758 1NG61 1N5240 BZX55C10 1N4740 BZX85C10
1 BZY88C11 - 1N962 1N5241 BZX55C11 1N4741 BZX85C11
12 FNC12 1IN759 1N963 1N5242 BZX55C12 1N4742 BZX85C12
13 FNC13 - 1N964 1N5243 BZX55C13 1N4743 BZX85C13
14 - - 1N5244 -
15 FNC15 - 1N965 1N5245 BZX55C15 1N4744 BZX85C15
16 BZY88C16 1N966 1N5246 BZX55C16 1N4745 BZX85C16
17 — 1N5247 -
18 FNC18 1N967 1N5248 BZX55C18 1N4746 BZX85C18
19 — 1N5249 -
20 FNC20 1N968 1N5250 BZX55C20 1N4747 BZX85C20
22 BZY88C22 1N969 1N5251 BZX55C22 1N4748 BZX85C22
24 FNC24 1N970 1N5252 BZX55C24 1N4749 BZX85C24
25 - 1N5253 -
27 FNC27 1N971 1N5254 BZX55C27 1N4750 BZX85C27
28 - 1N5255 -
30 BZY88C30 1N972 1N5256 BZX55C30 1N4751 BZX85C30
33 FNC33 1IN973 1N5257 BZX55C33 1N4752 BZX85C33
*TOLERANCE % Package Outlines
DO-41
SUFFIX DO-35 o
SERIES 075 MAX TR
NONE A B DIA 020 NOM. DiA l 1 :gg; DIA.
1N957 20 | 10 5 ;’“‘*T T—L— = :
1N5221 20 10 5 o5 !
1N4728 10 5 - 1 1.0 MIN 055 -100 DiA.
BZY88CXX| 5 - - S B0 MAX T e 090
ZX 5 - - . 175
BZXS5CXX 400 mW & 500 mW Series e - 2
1.10
*Fairchild supplies 5% tolerance on all .
zeners regardless of suffix. NOTES: ALL DIMENSIONS IN INCHES 1 W Series
Manufactured in U.S.A.
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FAIRCHILD
|

SEMICONDUCTORS

Small Signal Transistors

[ General Purpose, Amplifier and Switching
1 NPN/PNP Complements
1 High Voltage Darlingtons
SMALL SIGNAL
GENERAL PURPOSE AMPLIFIER AND SWITCHING TRANSISTORS (BY ASCENDING V(g ()
{ALSO SEE LOW LEVEL AND HIGH VOLTAGE SECTION})
: v t 2
DEVICE No. (\cg:g) (f:r':) @ig ‘\llce(g?c Cob | 1T | toft TcPDTA DEVICE NO. (\\l’g:g) (r;'FleE) @Ig VCE(’(;"C Cob | 1T |toft v, DTg
Poiarity v mA Max mA | PF |MHz| ns {25°C 25°C|Packag Polarity v mA| Max mA | pF |MHz | ns (25°C 2s5°C g
NPN PNP Min |Min/Max Max | Min [ Max| mW W NPN | PNP Min | Min/Max Max| Min | Max! mW W
2N5128 12 | 35/350 50 | 025 150 | 10 | 200 | — | 300 0.70|TO-105 PN4916 30 70/206 10 014 10| 45 400 {150 | 625 10| TO-9¢
PN§139 20 10| 020 10|50 |300] —|625 10| TO-92 PN4917 30 |150/300 10 |014 10| 45| 200 [150 | 625 10| TO-92
2N5142 0 | 50| 050 50| 30| 100 200 | 300 070] TO-105 | MPS3703 | 30 30/150 50 |0.25 50 | 12100 | — | 625 10| TO-92
MPS6563 | 20 | 50/200 350 | 050 350 | 30 | 60| — 625 10 T—oy-gi | |sci26 30 30/120 150 1050 150 § — | — | — | 300 08| T0-105
2N5223 20 | 50800 20 070 20| 40 [150 | — |65 — To'-gi | BC737-6 [BCT27-6 | 35 40/100 100 {075 1000 | 45| 100 | — | 1120 3.4] TO-92
N5136 | 20 | 20400 150 | 025 150 35| 40| — | 220 0s0 To:os_ PEBS51 35 40/180 100 | 05 1000 | 45| 100| - [1120 3.4 TO-92
BFYS2 20 | 60/ 150 | 035 150 | 12 {200 | — | 800 286| TO-39 8C737  [BCT27 35 ( 40/250 100 [0.75 1000 | 451100 — [1120 34| TO-92
MPS6561 77_J 20 | 50/200 350 | 050 150 | 30 | 60 | — |65 10| TO-92 BC737-10| BC727-10 | 35 | 63/160 100 [ 0.75 1000 i_ 100 — [1120 24| TO-92
MPSE515 25 |250/500 20| 050 20| 35| - | — |62 10| TO-92] BC737-16| BC727-16 | 35 | 100/200 100 [0.75 1000 | 45 | 100} — | 1120 24| TO-92
MPS2925 25 23514700 20 - -]} -] —les 10 Tdﬁ 2N1132 35 30/90 150 | 150 150 | 45] 60| — | 600 20 TO-39
| MPs3ss2 25 [150/300 2.0 — Tlss| —| —les 10| Tow PES051 35 40/180 100 | .75 1000 | 45 | 100 | — | 1120 34| TO-92
MPS6514 25 1501300 20 | 050 20|35| | — |65 10| TO-92 BFY50 35 30~ 150 020 1501 12| 50| — | 800 286| TO-39
MPS2924 25 |150/3000 20 |~  —| 12| —] —| 625 10| 7092 MPSA1D 40 | 40r00 50| —  _ | 40| s0| — | s 10| To-92
2N4124 25 |120/360 20 | 030 20| 40[300| —| 625 —| TO-92 | wpsazo [mpsazo | 40 40400 50 [025 50 | 40 |125| — | 625 10| To92
MPS3393 25 | 90/1e0 20 — =i 35| —| —| 625 10| TO82 2N3903 40| 50/150 10 {020 10 | 40 [ 250|225 | 625 —| TO-92
ENS172 25 1007500 10 | 025 10| 12} ~| —| 200 0.50] TO-108 [ 2N3904 40 |100/300 10 lo20 10| 40 | 300 |225 | 625 —| To-952
MPS5172 | 25 1007500 10 § 026 10 12)] — ) — | 625 10] TO92  2nd9a7 40 ]100/300 10 J0.20 10 | 40 | 300|450 | 360 1.2] TO-18
2N5135 25 | 50/600 10 | 100 100| 25] 40| — | 300080| TO-105 BC140 | BC160 40 407400 100 | 140 1000 | 25 | 50| — | 800 50| TO-39
2N5225  |2N5226 25 [30/600 50 | 080 50| 20f s0| —|[ 65 ~—| TO-®2 BC140-6 | BC160-6 | 40 40/100 100 | 140 1000 | 25 | 50| — | 800 50| TO-39
BC738  |BC728 25 | 407250 100 | 05 1000| 45| 100 | .~ [ 1120 34] TO-92 MPS6530 40 40/120 100 |050 100 | 50 | — | — | 625 10| TO-92
[ BC738-6 |BC728-6 | 25 |40/100 100 | 05 1000| 45100 | —[1120 34| TO-92 BC140-10 BC160-10 | 40 63/160 100 | 1.40 1000 | 25 50| TO-39
BC738-10|BC728-10 | 25 | 63163 100 | 05 1000| 45| 100 | —|1120 34| TOg2 MPS6531| MPS653aM| 40 | 90270 100 | 030 100 | 50 | 16| Tos2
PEB0S0 | PEB550 25 | 65200 100 | 05 1000| 45| 100 | —|1120 34| TO-92 [ 5c140.16 BC150-16 | 40 |100/250 100 | 140 1000 | 25 | 60) 800| 800 50| To-38
BC738-16/BC728-16 | 25 |100/250 100 | 05 1000] 45| 100] — ] 1120 34] TO-92 BC140-25| BC160-25 | 40 |160/400 100 | 140 1000 | 25| 50| —| 800 50| TO-39
MPS6560 25 | 50/200 500 | 050 500| 30| 60} — | 625 10| TO-92 2N3567 40 40/120 150 [025 150 | 20 [ 60| —| 300 o0& To-ms-
MPS6519 | 25 [250/500 20 | 050 20| 40| — | —| 625 10| TO-92 PN3567 40 | 407120 150 |025 150 | 20| 60| —| 625 10| TO-92
2N4126 25 120360 20 | 040 20] 45| 250 | —| 625 ~| TO-92 | 2N2218a 40 | 401120 150 | 030 150 | 8.0 | 250| 285) 800 30| TO-39
PN6076 25 [100/500 10 [ 025 1o} 15| —| —| 721 147| TO-92 2N2221A 40 | 40120 150 | 030 150 | 80 | 250 | 285| 500 18| To-18
BCY72 2 -/50 10| 025 10| 60|200| —| 360 12| TO-18 2N4400 40 | 50/150 150 | 040 150 | 65 | 200| 255] 625 —| T0-92
2N3638 25 ~130 50 | 025 50{ 20| 100 170| 300 0.7] TO-105 2N697 4o | 40120 150 | 150 150 | 35| 50| —| 600 20| 1039
MPS3702 | 25 | 60/300 50 | 025 50| 12 100| — | 625 1.0{ TO-92 2N3559 40 [100300 150 | 0.5 150 | 20| 60| —| 200 08 TO-105
2N3638A | 25 <100 50 | 025 50| 10| 150 | 170| 300 0.7| TO-105) 2N2219A 40 1100/300 150 | 0.30 150 | 8.0 | 300| 285| 800 30| TO-39
MPS3638A| 25 /100 50 | 025 50| 10| 150 | 170] 625 10| TO-92 PN2219A 40 1100/300 150 | 030 150 | 8.0 | 300| 285| 625 10| TO-92
MPS6562 | 25 | 50/200 500 | 050 500! 30| 60| —| 625 10| TO-92 2N22224a 40 |100/300 150 | 030 150 | 80 | 300| 285| 500 18| TO-8
2N718 2 |40/120 150 | 150 150| 35| 50| —| 400 15| TO-18 PN2222A 40 [100/300 150 030 150 | 80 | 300 285| 625 10| TO-02
2N4123 30 |[50/150 20 | 030 20| 40[250| —| 625 —| TO-9 2N4401 40 {100/300 150 | 040 150 | 6.5 | 250| 225| 625 —| TO-92
2N3566 30 | 50160 10 [ 100 100 25| 40| — | 300 0.80| TO-105] MPS6516 | 40 | 50/100 20 | 050 20| 40| -—~| —1! 625 10| TO-92
MPS3704 30 [100/300 50 | 060 50| 12(100| — | 625 10| TO-82 | BCY70 40 | 50/ 10025 0] 60]200) —) 360 12| TO-18
BFY51 30 | 40~ 150 | 035 150| 12| 50| — | 800 2.86| TO-39 2N3250 40 {50150 10 |025 10| 60| 250 225| 360 12 TO-18
BC119 30 [ 407120 150 | 035 150| 25| 40| — | 800 50| TO-39) = 2N3905 40 | 50150 10025 10| 45| 200} 260| 625 —| vO-02
2N2218 30 |40m20 150 | 040 150) B8O | 250 | - | 8OO 30| TO-39) BFY64 40 | 8or- 10 030 50| 10 200| 120{ 700 30| TO-39
2N2221 30 40/120 150 040 150| 80| 250 - 500 1.8{ TO-1§ 2N3251 40 100/300 10 | 0.25 10 6.0 | 300 250 | 360 12| TO-18
2N3641 30 | 40120 150 [022 150 | 80| 250| — | 350 o070 TO-105 PN3251 40 1100/300 10 [025 10| 60 | 250] 225| 625 10| TO-92
2N3300 30 | 100/300 150 |022 150 | 8.0 | 250 150 | 80O 30| TO-39 2N3906 40 1100300 10 025 10| 45| 250| 300| 825 —| TO-92]
2N3302 30 [100/300 150 (022 150 | 8.0 250 {150 | 360 1.80] TO-18 2N2904 40 | 40/120 150 | 040 150 | 8.0 | 200j 110} 600 30| TO-39
2N2219 30 | 100/300 150 1040 150 | 80| 250 — | 800 3.0 Ej PN2906 | 40 | 40/120 150 | 0.40 150 | 80 | 200| 110} 625 10| TO-92
2N2222 30 [100/300 150 |040 150 | 80| 250 | —~ | 500 18| TO-18 2N4402 40 ] 50/150 150 | 040 150 | 85| 150| 255| 625 | TO-92|
2N3643 30 | 1007300 150 |o022 150 | 86| 250 | — | 350 070| TO-105 2N4037 40 | 50/250 150 | 140 150 | ~ | 80| —|1000 —| TO-39
PN3643 30 1100/300 150 1022 150 | 80| 250 | — | 625 10| TO-92 BC116A | 40 |80/240 150 [040 150 | 80| 130| —| 300
2N4125 30 | 50/150 20 |040 20 | 45| 20| — |65 —| TO-92 2N2905 40 [100/300 150 |0.40 150 | 8.0 | 200| 110| 600
2N5227 30 | 50/700 2.0 [040 20 | 50[100| — [625 —]| TO-92 2N2907 40 1100/300 150 | 040 150 | 80| 200| 110| 400
Manufactured in U.S.A.

CALL COMWAY... (0344) 24765 or TELEX 847201
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|
- L]
Small Signal Transistors FAIRCHILD
]
(] General Purpose, Amplifier and Switching
] NPN/PNP Co mplements
C_J High Voltage Darlingtons
SMALL SIGNAL
GENERAL PURPOSE AMPLIFIER AND SWITCHING TRANSISTORS (BY ASCENDING VcEeo) (Cont'd)
{ALSO SEE LOW LEVEL AND HIGH VOLTAGE SECTION)
VCeo | hFE @Iic | VCE(sal) |Cob| 1T | tot Pp VeEo | hFE @ lc) VCE(sat) | Cob | fT [toft Pp
DEVICE NO. [(Vcer)| (hte) vV @l Ta Tc DEVICE NO.  {{(¥CgR)| (hre) vV @lic Ta TC
Polarity v mA | Max mA | pF [MHz| ns ]25°C 25°C ckag Polarity v mA | Max mA pF MHz | ns [25°C 25°C | Package,
NPN PNP Min |Min/Max Max | Min i Max{ mW W NPN PNP Min  |Min/Max Max Min [ Max | mW
2Na403 40 {100/300 150 | 040 150 | 85 | 200 | 255| 625 —| TO-92) BC537-16 |BCS27-16] 60 K;M?’O 100 }oso 1000] 15 100 | —|625 10 ] TO-92
- BCY?1 45 [100/600 10 | 025 10| 60|200| —| 360 12| TO-18f Egﬂ BC161-16) 60  [100/250 100 |1.40 1000| 25 50 | —| 800 50| To-39]
2N3502 45 {11500 50 | 025 50| 80| 200,100 | oo 30j Tossf | |2nNa032 | 60 [100/300 100 [0.15 150 | 20 150 | —[800 40 | TO-39
2N3504 45 |115/300 50 | 025 50| B0 | 200|100 | 400 13| TO-18 |BC141-25 [BC161-25| 60 |150/400 100 |1.40 1000 | 25 50 —| 80 50 | TO39
| 2N3644 45 [115/300 50 {025 50| 80| 200|100 | 300 07 To@ BC537-25 scszryypfso v160/4(52 100 050 1000 ) 15 | 100 —l625 10 | TO-02]
PN3644 45 |115/300 50 | 025 50| 8.0 | 200 | 100 | 625 10| TO-92 t |2N2904A | 60 | 40/120 150 (040 150 | 80 200 | 110{ 600 30 | TO-39
PN3693 45 | 40/160 10 - —| 35|20 — | 65 10| TO-92 | . |2N2906A| 60 40/120 150 | 0.40 150 7sTvéK 110| 400 18 | TO-18
PN3694 45 [100/400 10 = | asleo| —| &5 10| 709 | 2N2905A | 60 |100/300 150 | 0.40 150 ﬁ 200 { 110/ 600 30 | TO-39
BFY56 45 | 30150 150 | 0.30 150 | 2.5 | 40 | 625 | €00 50| TO-39 PN290SA | 60 |100/300 150 |0.40 150| 80 150 | 110] 625 10 | T0O-92
2N3642 45 | 40120 150 | 022 150 | 80 {250 | — | @50 07| TO-105 | 2N2907A | 60 [100/300 150 | 040 150| 8.0 200 | 110|400 18 | TO-18
PN3642 a5 | 401120 150 | 022 150 | 80 |250 | — | €25 10| TO-92) __|PN2907A | 60 [100/300 150 [0.40 150| 80 150 | 110{625 1.0 | TO-02
[ 2nz270 a5 | 50200 150 | 090 160 | 15 | 100 | — |00 50, “A?@ | |scwd | eo | 200 20 foe0 20| — | — | |0 30 [ 7039
2N4409 50 | 607400 1.0 [ 020 10| 12| 60| — | 625 —| TO-92| - BC287 | 60 | 20/200 500 |0.45 500 [13Typ![200(Typ)| —|800 40 | TO-39|
2N915 50 | 50200 10 | 100 10{ 35250 | — | 360 TO-18 2N3568 60 | 40/120 150 | 025 150| 20 60 —{300 08 [TO-108
2N718A (501 | 40/120 150 | 150 160 | 25| 60| ~ | 500 18| To-18 | PN3ses | 60 | 100/300 150 |0.18 150 15 250 —|625 10 | TO-92
2N1613 (505 | 40/120 150 | 1.50 150 | 25| 80| — | 800 30| TO-39, PE6020 60 [100/300 150 |0.18 150 15 250 —|625 10 | TO-92
2N3053 (50) | 50/250 150 {140 150 | 15 [100 | ~ | — 50| TO-39 SE6020 60 [100/300 150 [0.18 150| 15 250 [1000/300 08 [ TO-105
2N1711 (50) [100/300 150 | 150 150 | 25| 70| — | 800 30| TO-39 |BC1az | 60 | 20/~ 200 040 200| — — —|800 50 | TO-39
BFX39 55 | 40/ 100 | 050 s00| 20 100 | 400 | 800 40| TO-39 BC286 | 60 | 20/180 500 |040 8§00 [12(Typ|100(Typ)| —[800 40 | TO-39
2N4354 60 | s0/500 10 | 015 120 | 30 [100| — | 350 08| TO-105 BFXa1 75 | 40/~ 100 {050 500 | 20 100 | 400[800 40 | TO-39
2N3250A| 60 | 50/150 10 | 025 10| 60 | 250|225 | 350 12| TO-1§| BFX40 75 | 60/~ 500 1050 500| 20 150 —|s00 40 | TO-39
2N3251A| 60 {100/300 10 | 025 10| 60 | 300 [ 250 | 380 1.2| TO-18 2N4356 80 |[s0/250 10 |015 150 30 100 ~|350 08 |TO-105
2N4355 60 [1007a00 10 [ 015 150! 30 |100| — | 350 0.8]T0-105] BC528-6 | 80 | 40/100 100 |0.50 1000 | 15 100 —|625 10 | TO-92
PN4355 60 11007400 10 [ 015 150 | 30 {100 — | 625 10 T@‘ BC538  |BCS28 80 | 407400 100 {0.50 1000 [ 15 100 —l625 10 | TO-92
2N3503 60 [115/300 50 | 0.25  £0 [ 8.0 [200 | 100 | 700 30| TO-39) MPSA06 |MPSAS6 | 80 | 50/~ 100|025 100| — 50 —!e2s 10 | 1092
2N3505 60 115300 50 | 025 €0} 80 | 200 | 106 [ 400 13| TO-18 BCS38-10 |BC528-10/ 80 | 63/160 100 [050 1000 | 15 100 —|625 10 | TO-92
2N3645 60 [115/300 S0 | 0.5  £0 | 8.0 200 | 100 | 300 _0.7) TO-105] 2N4033 80 ]100/300 100 [0.15 150 | 20 150 —|800 40 ! TO-39
PN3645 60 [115/300 50 | 025  £0 | 80 {200 {100 | 300 07| 10710 BC538-16 |BCS28-16) 80  |100/250 100 {050 1000 | 15 100 —(625 10 | TO-92
BC537-6 | BCS5276 | 60 | 407100 100 | 050 10C0 | 15 {100 | — | 625 10| TO-92 BC538-25 |BC528-25| 80  |160/400 100 0.50 1000 | 15 100 —{625 10 | TO-92
2N4030 60 | 40/120 100 | 015 150 | 20 [100 | — | 800  4.0{ TO-39 2N4310 80 | 60400 10020 0| 12 60 —(625 — | TO-92
BC141-6 [BC161-6 | 60 | 40100 100 | 140 10¢0| 25 | 50| — [ 800 50{ TO-39) 2N3020 80 | 407120 150 (020 150 | 12 80 —|800 50 | TO-39
BCS537 | BC527 60 | 40/400 100 | 050 100 15 {100 | — | 625 10| TO92 2N1893 80 | 40/120 150 |500 150 | 15 50 —|800 30 | TO-3%
BC141 | BC161 60 | 40/400 100 | 140 1000 25 | 50 | — | 800 5.0j TO-39, PE6021 80 [100/300 150|018 150 | 15 | 250 {1000|625 1.0 | TO-92
MPSASS | 60 | S0/- 100 | 025 100 — | so| — | 625 10| TO-92| SE6021 80 [100/300 150 [0.18 150 | 15 250 [1000| 300 08 | TO-105
BC537-10| BC527-10) 60 | 63/160 100 | 0.50 10C0| 15 [ 100 | — [ 625 1.0{ T0-92| 2N3019 80 |100/300 150 [0.20 150 | 12 100 —|800 50| TO-39)
BC141-10| BC161-10] 60 |63/160 100 | 1.40 1000 | 25 | 50| — | 800 50| TO-39 2N2405 90 | 60/200 150 [0.50 150 | 15 | 200 —|8s00 24| TO-39)
LOW LEVEL, LOW NOISE AMPLIFIER TRANSISTORS (BY ASCENDING VCEO)
DEVICE NO. Vceﬂihre @ic hFE @Iic| NF @1| NF @1 DEVICE NO. cEo| hFE @ic] NFE @Ic|[ NF @1 NF @t
Polarity v mA mA | dB kHz| dB kHz | Package Polarity [ mA mA | dB KkHz | dB kHz | Package]
PN PNP | Min | Min/Max Min/Max Max Max NPN PNP | Min | Min/Max Min/Max Max Max
2N5133 18 | 60/1000 10 — - = -] = ~|70-106 BC522 20 —~ — | a00/2000 20 }30 10| 30 wB| TO-92
BC208 20 | 90 (Typi/- 001 | 110/800 20| 10 10| -— ~—|TO-106 BC522C 20 — — | 400/800 20 | 30 10| 30 wB| TO-92
BC208A 20 | 90 (Typ)/~ 0.01 | 1107220 20 10 1.0 — — | TO-106 BC522D 20 — - | 75071550 2.0 | 30 10{ 30 WB| TO-92
BC208B | BC205B| 20 150 (Typ)/- 001 | 2000450 20 | 10 10} -- — TO-106 | BC522E 20 — —~ | 12002200 20 |30 10| 30 wB| TO-92
BC208C 20 |270 (Typi/- 001 | 420/80¢ 20| 10 10| ~ — TO»M BC113 20 | 120/- 0.1 | 200/ 10 [25(Typt10] — — { TO-106
BC209 20 [150 (Typi/- 001 | 200/80c 20 | 40 10| 40 WB|TO-106 BC205 | 20 |80 (Typi/- 001 | 110500 20 | 10 10| —~ — | TO-108
BC209B 20 150 (Typy/- 0.01 | 200/45¢ 20 | 40 10| 40 WB [TO-106 BC205A| 20 |80 (Typy- 0.01] 110220 20 {10 10| — —|TO-108
BC209C 20 [270 (Typi/- 001 | 420/45C 20 | 40 10| 40 WB [TO-108 | BC205C| 20 |80 (Typl/- 001 | 400/800 20 [ 10 10| — —|7TO-106
BC319 | BC322 | 20 [150 (Typi/- 001 | 200/80C 20 | 40 10| 40 WB [ T0-92 BC179 | 20 | 120/460 20 — — |40 10] 40 wB| TO8
LLCNQB BC322B| 20 [150 (Typy/- 001 | 200/a5¢ 20 | 40 10| 40 WB| TO-92 BC179A| 20 | 120/220 2.0 — — {40 10| 40 wB| TO-18
BC319C ] BC322C| 20 {270 (Typi/- 0.01 | 420/80¢ 20 | 40 10| 40 WB | TO-92 BC179B| 20 | 180/460 20 - — |40 10|40 wB| TO-8
Manufactured in U.S.A.
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SEMICONDUCTORS

Small Signal Transistors

[J General Purpose, Amplifier and Switching
3 NPN/PNP Complements
J High Voltage Darlingtons
SMALL SIGNAL
LOW LEVEL, LOW NOISE AMPLIFIER TRANSISTORS (BY ASCENDING Vceo) (Cont'd)
evero Nesol te @lc | e elc | BN @ oencero, [iegol e @l e ol |t gL\ B
NPNPOhlmyPNP len Min/Max "™ e T Max Max ockege NPN | PNP | Min| Min/Max Min/Max Max Max
BC178 | 25 | 701460 20 - w0 10| - —| 1048 lacirra| 45 | 120220 20| - - ) 10 10| - - TOWS
BC178Vi} 25 70n40 20 — — 0 10— —| TO18 BC177B | 45 | 180/460 20 - — 10 10| — —1 TO8
BC178A| 25 | 120220 20 - T % 10| - -1 1o 2N3964 | 45 | 180/- 0001 | 250500 001 | 20 10
BC178B| 25 | 180/46C 20 — — 10 10| - —| To18 2N930 45 | 100/300 0.01{ 600/ 10
BC114 25 | 120/ 01| 200/ 10 30 10| — — | T0-106] 2N5962 45 | a50/- 001 | 600/1400 10
2N5089 25 | 4001200 01| 400/- 10 — — |20 wB| TO92 | se4021 | 45 | 450/ 001 | 600/1400 10 | - 30 10 |30 w8 |
[2n3s6s 25 70/- 01| 150/600 10 - —| = —[T008 BC523 E | 180/800 20 | 100/ 001 —
PN3565 25 | r0- 01| 150/600 1.0 - —| = = TO-82] BC523B 45 | 1807400 20, 100/~ 001 | — — i —
[ seq010 25 | 200/1000 10 — — 30 10| — —|7T0-106 BC523C 45 | 3805800 20| 100~ 001 |} = — | =
 sea002 25 | 2001000 10 — — - | = =] 70108 BC521 45 | 600/1400 10| 350/~ 0.1 30 10! —
SE4001 25 | 60/300 10 - - -~ - —jTo-106 BC521C 45 | 380/800 20| 350/~ 001 30 10 |30 ws
BC115 30 | so/- 1.0 50/~ 100 - — | = ~] 710105 BC521D 45 |1750/1500 20| 350/ 0.0t 30 10 {30 wa
BC318 | BC321 | 30 | 90 (Typ- 001| 110/800 20 60 10| — —| TOW® INS210 | | 50 |2200/600 01 250~ 10 30 10 |20 we |
BC318A | BC321A| 30 | 90 (Typ/- 001 | 110/220 20 60 10| — — | TO9 2N5209 50 | 100/300 01| 150 10 40 10 |30 wB |
BC3188 | BC321B| 30 [150 (Typ)/- 001 | 200/450 20 60 10| — —| TO@2 2Ns087 | 50 | 250/800 010 | 250/ 10 20 10 |20 ws
BC318C 30 270 {Typ/- 001 420/800 2.0 60 10 ~ —| TO-92] 2N5086 ¢ 50 | 150/500 010 150/- 10 30 10 130 w8
SE4023 30 | 9oo/- 001 1200/2200 10 30 10 |80 001] TO-106 BC526 | 50 | 40/ 00t | toosoer 20 | — -~ | —
2NS088 30 300/900 g 300/- 1m0 — — 30 WB T0-92 BC526A 504 40/- 0.01 1100/300) 2.0 — — 10 w8
BC321C| 30 | 80Typ/- 001{ 400/800 20 60 10| — —| TO92 EN3962 | 60 | 60/ 001 | 100/300 001 | 30 10 | 10
2Ns138 | 30 | 50/800 0.0 50/~ 1.0 - —| = — 7008} 2N4250A| 60 | 250/700 010 | 250/ 1.0 20 10 /20 w8
PN5138 [ 30 50/800  0.10 50/- 1.0 - =1 - -1 To® 2N4249 | 60 | 1007300 0.t0 | 100/ 1.0 30 10 |30 wB
BCi1s3 | 40 | s0- 0.10 50/- 10 10 10| — —|TO-106 PN4249 | 60 | 100/300 010 | 100/~ 1.0 30 10|30 we
BC154 | 40 | 160/ 010 160~ 10 25 10| — —[TO-106 2N3965 { 60 | 180/~ 0.001 ! 250/500 0.01 20 10 | 40
2N4250 | 40 | 250700 010 | 250/ 1.0 20 10 [20 wB| TO-106 BFX37 | 60 | 70/300 00t | 100/~ 1.0 30 1030 w8
PN4250 | 40 | 250/700 010 250~ 1.0 20 10 [20 we]| TO92 2N3962 | 60 | 60/ 0001 100/300 0.01 30 10| 10
2N4248 | 40 | 50/- 0.10| 50~ 1.0 - T | T | 70106 2N5961 60 | 100/- 001| 150050 10 60 10| —
PN4248 | 40 | 50/- 0.10 50/~ 10 - =~ = —|ToW SE4020 60 | 100/- 00t| 150/050 10 60 10| —
BC207 [BC204 | 45 [S0(Typy- 001 | 50/450 20 0 10| — — |TO-ws IN2484 60 | 100/500 001 250/- 10 20 10| 30
BC207A [BC204A | 45 |90(Typy-  0.01 | 110/220 20 10 1o | — —|TO-106 EN2484 60 | 100/500 001 250/ 10 20 10 30
BC207B {BC204B | 45 |150(Typ)/- 0.01 | 200/450 20 10 10 ] — — |TO-106 PN2484 60 | 100/500 0.01 250/- 10 20 10 ao
BC317 |{BC320 | 45 |90Typl- 001 | 110/450 20 60 10 | — — | 7082 BC520 60 | 150/700 100 100~ 001 30 10| 30
BC317A [BC320A | 45 | 90(Typ)- 001 | 110/220 20 60 10 | - — | TO-®2 BC5208 60 | 180/460 20| 100~ 001 30 10| 30
B8C3178 |8C3208 | 45 [150(Typ)/- (.01 | 200/450 20 60 to0 | — — | TO92 BC520C 60 | 380/800 20| 100 001 30 10! 30
BCI177 | 45 | 70/220 20 — — 0 .10 | — — | To8 2N3117 60 | 250/500  0.01| 400/- 10 10 10| 1.0
ac177vs1 45 | 70/140 2.0 — — 10 10 | — —| TO18
HIGH VOLTAGE AMPLIFIER TRANSISTORS (BY ASCENDING Vceo)
DEVICE NO. veeo hFE ele 'T Cov Ta Fo Tc DEVIiCE NO. Yeeo e @le T Cob Ta o Tc
Polarity v mA MH2 pF 25°C 25°C | Package Polarity v mA MHz pF 25°C 25°C | Package
NPN PNP Min Min/Max Min Max mw w Min Min/Max Min Max mw w
MPSL51 | 100 40/250 50 60 8.0 625 10! T10-92 PN4889 | 150 80/300 10 40 4.0 625 10 | TO-92
MPSLO1 120 50/300 10 60 8.0 814 179 | TO-82 BF257 160 40/150 10 40 3.5 | 1000 70 | TO-%9
2N5830 120 80/500 25 100 40 814 179 | TO-92 8C533 160 80/250 10 100 6.0 814 179 | To-92
BC530 120 40/180 10 100 6.0 625 10| TO-92 MPS5551M 160 80/250 10 100 6.0 814 179 | T0-92
2N5400 120 40/180 10 100 6.0 625 10| TO-92] 2N5831 160 80/250 10 100 40 814 179 | TO-92
rBFVW 125 30150 30 40 12 800 50| TO-39 2N5832 160 | 175/500 10 100 | 40 814 179 | TO-92
8Cs532 140 60/250 10 100 6.0 814 179 |  TO-92 2N5833 180 50/250 10 100 | 40 814 179 | TO-92)
2N5550 140 60/250 10 100 6.0 814 179 | T0-92 BF336 180 20/- 30 80 |35 800 TO-39)
2N3114 150 301120 30 40 9.0 800 50| TO-39 BD115 180 22/- 50 - |35 - 60 | 10-39)
8C531 150 60/240 10 100 6.0 625 10| TO-92 BF337 200 20/- 30 80 |35 800 — | TO-39
PN4gss 150 40/400 10 30 4.0 625 1.0 | vO-92 2N4926 200 20/200 30 30 |60 | 1000 70 | TO-39|
2N5401 150 60/240 10 100 6.0 625 101 70-92 MPSA43 200 50/200 30 50 | 40 878 208 | TO-92
Manufactured in U.S A.
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SEMICONDUCTORS
Small Signal Transistors FAIRCHILD
L ]

3 General Purpose, Amplifier and Switching
C_J NPN/PNP Complements
CJ High Voltage Darlingtons

SMALL SIGNAL
HIGH VOLTAGE AMPLIFIER TRANSISTORS (BY ASCENDING V g () (Cont'd)

DEVICE ND. Yeeo k e @l " Cob Ta Fo T DEVICE NO. ] Vceo ] heg @l T Cob . Pp e
Polgmy v ’ ] mA MHz pF 25°C 25°C | Package| Polarity ' v [ ! mA MHz pF 25°C 25°C | Package
NPN | PNP Min Min/Max Min Max mw w NPN \‘ PNP | Min | Min/Max Min Max mw w
MPSA93 | 200 I 30150 30 50 | 80 625 10 | T0-92 2N5058 300 L 35/150 30 30 10 | 1000 50 | TO-39
SE7055 220 40/150 10 40 @5 | 1000 70 | TO-39 MPSAd2 *—{__mo_ﬂ 40/200 30 50 | 30 878 208 | TO-92
PE7058 220 40220 30 40 | 40 1230 417 | TO-92 PE7059 300 | 407200 30 40 |40 1230 417 | T0-92
BF338 225 20/- B | 8 |65 800 — | T0-=39 BF259 | 300 | 25- 30 90 (Typ) | 42 1000 70 | TO-39
BF258 250 i 40/150 10 40 |35 1000 70 | TO-39 MPSA92 | 300 | 25/- 30 50 |60 625 10 | to-92]
2N4s27 250 [ 20/200 30 30 {60 | 1000 70 | TO39 SE7056 300 | 40/100 10 40 {3 | 1000 70 | TO39
2N5059 I 250 [ 30/150 30 30 10 1000 50 | TO-39
NPN RF—IF AMPLIFIER AND OSCILLATOR TRANSISTORS (BY ASCENDING FREQUENCY)
PG @t Cob Pp PG @f Cob Pp
[GMA] [Ceel Ta [GMA] [Cecel TA
(OSC POWER) | Vceo| It {Ccb) NF @1| 25°C (OSC POWER) | VcgQ tr (Ceb) NF @t | 25°C
DEVICE 48 MHz v MHz pF dB MHz mW  |Package DEVICE | dB v MHz pF B MHz | mW | Package
NO. Min Min Min Max Max NO. Min MHz | Min Min Maz Max
BF160 — —~ 12 400 12 - — 310 TO-106 2N2857 125 450 15 | 1000 (1.0 45 450 250 TO-72
BF152 28 10.7 12 600 1.2 — — 310 Toiaj |2N3839 125 450 | 15 | 1000 1.0 34 450 250 | T0O-72
BF159 22 40 20 600 "2 [35(Typ) 60 310 TO-106 2N3880 14 450 15 1200 (75 35 450 250 TO-72
BF163 22 40 40 400 0.8 (Typl| 3.0(Typ) 40 310 To‘.wq 2N5031 14 450 10 | 1000 (1.5 25 450 250 TO-72
PE5025 25 45 30 300 o — — |425 €5°C)| TO-92 FMT1090 | 14 (Typ) 450 14 (1400 (Typ)| (1.2 40 450 600 T0-92
FTR118 27 45 20 300 | ©2(Typ| 50 45 500 T0-92 FMT1091 | 15 (Typ) 450 14 1400 (Typ)| (1.2 35 450 600 T0-92)
BF167 27 45 30 300 0.2 130(Typ 45 175 T0-72 FMT1190 |125(Typl 450 | 12 {1400(Typ) 112 5.0 450 600 TO-92
PE5030B 28 45 40 600 ©.4) — — lazsesc0)| TO-92 FMT2060 | 15(Typ) 450 T4 | 000 | ao |28 (Typ) 450 240 | TO-120)
BF222 20 (Typ) 100 50 400 0.4(Typ)| 50 0.1 310 TO-72 FMT2080 |130(Typ) 450 | 14 |1400 (Typ)| (0.9 | 20(Typ 450 200 | TO-72
2N3563 14 200 12 600 17 — — TO-106 FMT2085 [13.0(Typ) 450 14 [1400 (Typ)| (1.00 | 20(Typ 450 400 TO-92)
2NS179 15 200 12 900 1o 45 200 250 TO-72 FMT2090 |13.0Typ) 450 | 14 |1400(Typ)| ©8 |20(Typ 450 .240 TO-120)]
2N918 15 200 15 600 17 6.0 60 200 TO-72 2N5770 15 500 15 300 — 6.0 60 | 625 TO-92
PN918 15 200 15 600 17 60 60 625 TO-92 PN3563 (30! 500 12 600 17 60 60 | 625 TO-92
BF162 15 200 40 400 12 55 200 310 TO-106 PN918 30) 500 15 600 1.7 6.0 60 | 625 T0-92
PN3690 15 200 40 400 16 5.5 200 200 TO-92 SE3002 @0 930 12 600 17 — — 200 TO-106
FTR168 16 200 | 300 400 |012 Oyp)| 40 200 500 T0-92 FMT1061 — - |4 1000 (1.0 35 450 | 250 TO-72
2N5130 17 200 12 450 a.n - — 200 TO-106 FMT1061A{138(Typ) 1000 W | 1300 1.0 }_ﬂ 450 | 250 TO-72
SES020 20 200 20 375 05 33 200 175 TO-18 FTR129A - — 35 1000 (Typ) [10.40) (Typ)|  — — | 500 T0-92
FTR158 ’_20 200 20 300 |1020 (Typ)| 33 200 500 TO-92 2N3s7T0 | — — L5 1 1500 075 70 1000 250 TO-72)
SE5035 22 200 30 600 0.3 - - 200 TO-18 2N3571 — - 15 1200 10.85) 40 450 | 250 TO-72
FTR129 22 200 30 600 [(0.20) ‘Typi| 45 200 500 TO-92 2N3572 — — 13 1000 10.85) 6.0 450 | 250 T0-72
PES031 22 200 30 600 ©.4) 4.5 200 [425 65°Ci| TO-92 2N3683 — — 172 [ 1000 20 4.0 200 | 250 107

DUAL TRANSISTORS (BY ASCENDING Veeo!

DEVICE NO. VCEO heE @ic Matching DEVICE NO. VCEO hrE @lc Matching
Polarity v mA hFE VBE | Package Potarity v maA hfg VBe |Packagel
NPN i PNP Min Min/Max % mv NPN J PNP LMIn Min/Max % mv

2N2920 I_ 60 1507300 0.01 10 3.0 TO-78 MD2369B 15 40/120 10 20 710 TO-78

2N2920A 60 150/300 0.01 10 15 TO-78 MD918A 15 50/~ 10 10 5.0 TO-78

2N3800 60 150/450 0.1 — — TO-71 MD918B 15 50/- 10 20 5.0 TO-78

= N S I —

2N3806 60 150/450 0.1 — - TO-78 MD2218A 40 40/120 150 - - TO-78
2N3802 60 150,450 0.1 20 8.0 TO-71 MD2219A J? __»100/30»0 150 — — TO_—Zi

2N 3808 60 1507450 0.1 20 8.0 TO-78 2N2913 45 60/240 0.07 — — TO-78

2N 3804 60 150/450 01 10 5.0 TO-71 2N2917 45 60/240 0.01 20 10 F TO-78

2N3810 60 150/450 0.1 10 5.0 T0-78 2N2915 45 60/240 0.0t 10 3.0 TO-78

2N4025 60 250/600 0.1 10 3.0 TO-78 2N2814 __45 150/300 0.01 — - TO-78

2N 60 3 1 .| TO- 4; . 0 TO-7

3805 300/900 0.1 0 5.0 71 2N2818 | 4 5 [ 507300 0.01 20 Bl 0-78

2N3811 60 300/900 0.1 10 5.0 TO-78 2N4020 45 250/600 0.01 20 5.0 TO-78

2N4017 80 100/350 0.01 — — TO-78 2N4023 45 250/600 A 10 30 TO-78

—A e
MD2369A 15 j 40/120 10. 10 5.0 TO-78 2N 2919 60 60/240 0.01 10 3.0 TO-39

Manufactured in U.S.A.
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. DataConverter twins that make a
big difference to your microprocessing.

If you are using 6800s, 8080s

etc.,and you need data
converters, you need these
monolithic twins from Ferranti.

ZN427 isan 8 bit successive
approximation ADC with tristate
outputsand ZN428 isan 8 bit
DAC with latched inputs.

They are absolutely
compatible, with identical
on-chip reference sources and
matched inputand output
interface parameters, and they
are specially designed for use
with micros. What's more, they
will reduce your costs.

Ask for application
information and our data
converter short form. We are the
European ADC house witha
range of over 30 Ato D/DtoAIC
converters which is expanding
all the time.

Contact IC Marketing,
Ferranti Electronics Limited,
Fields New Road, Chadderton,
Oldham OL9 8NP
Telephone: 061-624 0515

Telex: 668038

FERRANTI

Semiconductors

£L02/13/069



Win over your customers with
the bestin panel components

Only Radiatron offers this
top designers choice

Get up-front, (or even out-back) the
Radiatron way, with this outstanding choice w
in high quality professional panel components — all ,
developed to meet the demanding requirements of the %
instrument designer today.

It’s a choice of components which combines
aesthetic characteristics with functional capability,
stringent specifications with the latest technology,
robustness with real reliability.

Reputations are second-to-none. ‘Elma’ for collet knobs and rotary
switches, ‘Schurter’ for fuseholders, larnps and voltage selectors,
‘Hartmann’ for push-button code switches, ‘Erni’, ‘APEM’ and many
others — all exclusively backed by Radiatron Components service, in-
depth stock and Distributors.

For professional panel components the Radiatron way, request
our shortform catalogue or ring our Customer Service Department
on 01-891 1221.

% Radiatron
W Components Ltd

Crown Road, Twickenham, Middlesex TW 1 3ET. Telephone: 01-891 1221
Telex: 267807




For reducing your
mass termination
costSQQQ

Molex has the answer.

0\

®
mOIex . . . Affordable Technology

—/

For more complete information , call or write:

Molex Incorporated, 2222 Wellington Court,
Lisle, llinois 60532 (312) 969-4550

Molex has developed the most complete and versatile line of
insulation displacement products available for .050” (1.27mm),
1007 (2.54mm) and 156" (3.96mm) center applications. Whether
your interconnection requirements are for signal level veltage or
high current carrying power connectors; whether you have
packaging density problems or a need for large spacing to
prevent arcing, Molex’s Jet-Flecs™ system offers you a solution.

The photo depicts the .050” (1.27mm) center product line which
includes the 28 AWG cable and connectors with daisy chain,
strain relief and closed-end options to meet your varied needs.
Straight and right-angle headers are also available in various
pin lengths and options, including the valuable lock-eject
feature. The latest additions to the system include the dual
in-line plug and edge connector.

But the components and cable are only half the system. The
biggest advantage Molex offers you is the
tooling which dllows you to apply the cable
or discrete wires to the connectors. Molex
has a wide selection of application tooling
for you to choose from; tooling that lets you
ferminate wires one at atime, using
manpower alone, or apply up to sixteen

at once with our high-speed, automatic
equiprment. Whatever your
mass termination problems,
look to Molex for the answer.




L.E.D.’s FAIRCHILD
{3 Awvailable in Red, Green, Amber and Yellow
] GaAsP and GaP
CJ Choice of Lens and Packaged Profile
\'
LED VISIBLE LAMP SELECTION GUIDE
Lamp Size/Pkge.| T-1% (8) T1% (4) T1% (5) TA% (6) T1% (7) T-1% (MV) (9/10) Ti
Lens Dameter 200 190 190 190 190 .200 .150
Hewgh 13
Lens Height 350 230 28¢ 340 340 340 210 PACKAGE OUTLINE NUMBER
Color  Mat'l | P1 Source | Diit. Pt Saurce | D.ff P Source | Diff. P1Source | Diff Pt Source | Diff Pt Source ; Diff.
Red GaAsP FLVIOA FLVi40 FLVII0 FLVIN FLVI60 Mv5051 MV5050 | TIL 209A
FLV150 FLV117 FLV118 MV5053 MV5052
FLv1s2| FLV112 MV5064-1
MV5054.2
MV5054.3
Red  GaP
Green  GaP FLV340 FLV310 F.V311 | FLV350 FLV360 MVB253  Mys252 | TIL 211
FLV315 FLV3S5 FLV365 MV5254
Yelow GaP FLVAa40 FLV410 FLVA11 FLV4S0 FLV460 MV5353 Mv5352 | TiL 213 SHORT MED(UM TALL 025 -+ 025 TALL  MINIATURE
MV5354 4 ANGLE PROFILE  PROFILE PROFILE LEADS PROFILE  PROFILE
Red Super FLV540 FLV510 FLV5B11 FLV550 FLV560 MV5753 MV 578!
GaAsP MV5754 ? 8 4 5 6 7 9/10 1
Amber Super MV5163  MV5152
GaAsP MV5154
Luminous Luminous
Intensity
Intensity VE
_ _ '3 I = 20mA VE
i ig = 20mA IF = 20mA F
Lens mFA F mecd F v Package Le"’. . mA med v Package
DEVICE NO. Characteristic Typ Tye Typ DEVICE NO. Characteristic Typ Typ Typ
FLV104A Clear 100 | 4.0mW/se) 20 Opto-8 FLV550 Red Diffused 9 3.0 19 Opto-§
FLV110 Red Diffused 20 2.0 17 Opto-s FLVS60 Red Diffused 10 30 19 Opto:7
FLV111 Clear Point Source 20 2.0 1.7 Opto-5 MV5050 Ciear Point Source 20 2.0 17 Opto-9
FLV112 Clear Diffused 20 2.0 17 Opto-5 MV5051 Clear Ditfused 20 16 1.7 Opto-9
FLV117 Reg Diffused 50 1.0 19 - Opto-5 MV5052 Red Point Source 20 20 17 Opto-9
FLV140 Red Diffused 20 2.0 17 Opto-4 MV5053 Rea Diffused 20 8 7 Opto-8
FLV150 Red Diffused 20 20 17 Opto-4 MV5054-1 Red Semi-Diffused 20 2.0 17 Opto-10
FLV152 Red Point Source 20 20 17 Opto-4 MV5054-2 Red Semi-Diffused 20 3.0 17 Opto-10 |
FLV160 Red Diffused 20 20 17 Opto-7 MV5054-3 Red Semi-Diffused 20 4.0 17 Opto-10
FLV310 Green Diffused 20 3.2 23 Opto-5 MV5152 Amber Point Source 20 16.0 19 Op%
FLV31 Green Point Source 20 32 23 Opto-5 MV5153 Amber Diffused 20 40 e Opto9
FLV31S Green Diffused 20 25 3.0 Opto-5 MVs154 Amber Semi-Ditfused il 80 19 Opto-10
FLV340 Green Diffused 20 32 2.3 Opto-4 MV5252 Green Point Source 20 6.0 23 Opto-10
FLV350 Green Ditfused 20 3.2 2.3 Opto-6 MV5253 Green Diffused 20 5 23 Opto-9
FLV355 Green Diffused 20 25 30 Opto-6 MV5254 Green Semi-Diffused 20 3.0 23 Opto-10
FLV380 Green Diffused 2 32 23 Opto-7 MV5352 Yellow Point Source 20 10.0 23 Opto-10
FLV36S Green Diffused 20 25 3.0 Opto-7 Mys3s3 Yellow Diffused 20 60 23 Opto:9
FLV&10 Yellow Diffused 20 32 23 Optos MV5354 Yellow Semi-Diffused 20 10.0 23 Optc-10
FLV411 Yellow Point Source 20 32 2.3 Opto-6 Mvs752 Red Point Source 20 160 9 Opta-10
FLV440 Yeliow Diffused 20 32 23 Opto-4 V5753 Red Diftused 20 40 9 Opto-8
FLV4S50 Yellow Ditfused 20 32 23 Opto-6 MVE754 Red Semi-Ditfused 2 80 19 Opto10
TiL209A Red Diffuseg T-1 20 2.0 17 Opto-11
FLV460 Yeliow Diffused 20 3.2 23 Opto-7
TIL211 Green Diffused T-1 20 05 17 Opto-11
FLV510 Red Diff 1 1 Opto- —
ed Oiffused 0 30 i plo5 TiL213 Yeliow Diffused T-1 20 05 17 Opto-11
FLV511 Red Point Source 10 3.0 19 Opto-5
FLV540 Red Diffused 10 3.0 1.9 Opto-4
LED LAMP MOUNTING HARDWARE Wave Length | Axial
Vg @ Peak intensity
DEVICE l:'anel Panei 3 ig = 100mA Emission ig=100mA
NO. Thickness Hole Description DEVICE mA v nm mW/sr
265 NO. Description Max Typ Typ Typ
FLS010 060t0.250 +002 Single-Part Construction (Fiat Black Finish)
- Lead Frame Package
FLSO11 0.187 250 3-Piece Cornistruction: Hex Nut, Threaded FPE104 Narrow Beam 100 135 890 10
) + Barrel Bezel ( ! in Silver Finish)
003 el and Bezel Bozel in Silver Finis FPESOD | TO-18, Dome Lens | 250 135 890 100
250 3-Piece Cor struction: Hex Nut, Threaded
FLS012 0187 +.003 Barrel ang Bezel (Beze! in Black Finish) FPE510 TO-18 Flatlens | 250 135 890 10
250 FPES520 TO-18, Dome Lens 250 1.35 940 50
- lip for MV Seri
Mps2 0-128 +.003 Mounting Clip for MV Series Lamps FPES30 TO-18. Flat Lens | 250 135 940 50
Manufactured in U.S.A.

CALL COMWAY... (0344) 24765 orTELEX 847201



IR
FAIRCHILD
I

Displays

{1 Seven Segment Led Displays
{1 Nominal 0.375”, 0.6 0.8 Characters
{1 L.E.D. Display Packages

050 |
0.270)

NOTES:

192
140
g }(4 sm—o\]——L

All dimensions In inches (bold) and rmlllmeters {parentheses)

Far poiarity indication the top surface is ribbed
The unit LED segments cannot necessarlly be seen through the iens cap.
Lens cap colour s red for red LED.
Pins 1 and 6 are com
Al dimenslons are +. 015 ‘inch.

Manufactured in U.S.A.

E.‘I‘IO 12.794}

080 (1.524)

|

NOTES:

All dimensions In inches (bold) and millimeters (parentheses)

) 4
X o = Qe 4
. Elze 3 o : £ 23 3 o
3 -1 2 @ Q S P >
s |, 5 S |E87g, 3 [a22 2 | § 222 | 3 |28
8. = - E 33 w Lo = = |30 u >
& 858 2|, 2 E|CsPR7IEER|| & | 852 % s £ E|SgE>7|Eas3
> s92) 3} 2 H 5|82 v Esa & s%22| 28| 2 2 S |83 " Egn=
8 §¥T=| &8 a 3 |e L |3Ee e 6" ldfo o 8 (&% | » 3w
FND350 0362 | CA | Red | 7-Segment Display | RH | 200 | 17 | 450 ||FNDss0 0500 | cC| Amb | 7-Segment Disptay |RH | 80 | 2.2 | 2000
FND357 0.362 | CC | Red | 7-Segment Display | RH | 200 { 1.7 | 450 || FND551 0.500 | CC| Amb | Overtiow +1Digit |RH | 80 | 22 [ 2000
FND358 0.362 | CC | Red | Overflow +1 Digit | RH | 200 1.7 450 FND557 0.500 | CA | Amb | 7-Segment Display | RH 80 22 | 2000
FND360 0.362 | CA | Red | 7-Segment Display |RH | 200 | 1.7 | 900 | |rnpsse 0500 | CA|Amb | Overfiow +1 Digit |AH | 80 | 22 | 2000
FND367 0.362 } CC | Red | 7-Segment Display | RH | 200 | 17 | 900 |{eNpseo | 0500 | CC | Req | 7-Segment Display |RH | 200 | 22 | 1200
FND368 | 0362 | CC | Red | Overflow *1Digit | RH | 200 } %7 | 90 Jlenpser | 0500 | CC | Red | Overfiow +1 Digit |RH | 200 | 1.7 | 1200
FND500 0.500 | CC | Red | 7-Segment Disptay | RH | 200 | 17 | 800 ||pypesy 0.500 | CA | Red | 7-Segment Display | A1 | 200 | 17 | 1200
+1Di 7
FNDSO1 | 0500 | CC | Red | Overflow £1Digt |RH| 200 | 17 | 690 Jlenpses | 0500 | CA | Red | Overtiow +1Digit |AH | 200 | 1.7 | 1200
FNDS07 | 0500 | CA | Red | 7-SegmentDisplay jRH| 200 | 17 | 600 |fenpsag | 0800 | cc | Réd | 7-Segment Display | AH | 200 | 17 | 600
FNDS08 | 0500 [ CA | Red | Overflow *1Digit |RH| 200 | 17 | 60 |irnpsor | 0800 | ca | Red | 7-Segment Display |RH | 200 | 17 | 600
FNDS30 0.500 CC | Grn | 7-Segment Display | RH 80 22| 2000
FND6710 | 0560 | CA | Red | Dual Digit Display |RH | 200 | 1.7 | s00
FND531 0500 | CC| G | Overflow +1Digit | RH| 80 22 | 2000
FND6730° | 0560 | CA | Red |11/ Digit +18 Display] RH | 200 | 1.7 | 500
FND537 0.500 CA | Grn | 7-Segment Display | RH 80 22 | 2000
FND6740 | 0.560 | CC | Red | Dual Digit Display |RH | 200 | 1.7 | s00 -
FNDS38 0.500 CA | Grn Overflow *1 Digit RH 80 2.2 | 2000
FND6750° | 0560 | CC| Red [1/2 Digit +18 Display |RH { 200 | 1.7 | 500
FND540 0.500 CC| Yel 7-Segment Display | RH 80 22 | 2000
MANTIA | 0300 [ CA|Red | 7-SegmentDisplay |RH | 200 | 1.7 | 450
FND541 0500 | ¢C| Yel Overflow + Digit | RH| 80 | 22 | 2000
MAN72A | 0.300 | CA | Red | 7-SegmentDisplay | LH | 200 | 17 | 4s0
FND547 0.500 | CA|Yel | 7-SegmentDisplay |RH| 80 | 22 | 2000
MANT73A 0.300 CA | Red | Overflow +1 Digit [None| 200 17 450
FND548 0500 | CA| Vel Overflow + Digit |RH| 8 | 22 | 2000
MAN74A | 0300 | CC|Red | 7-Segment Display |mH | 200 | 17 | 4s0
PACKAGE OUTLINE
FND 300 SERIES
m—z—,' ORIENTATION MARKS FND 500 sER'Es
¢
b . .020 (0.508) 610 (1549) |
f%.mo 0.406) < 690(14.986] |
i —-— 300 e
.zIw (762" (.254)
[N | (508)
.566 (14 097} ] == —_——
.382 .400 (10.160}
el K5 348113842 REF. S = m— \
\
\
U U i .655 (16.637) U U :
:‘ 845 (1 &38%00 — : .600 (15.24)
DP® 1’ l 075 {1.905) {12.70) "
N T orn@) 170 (4.318) l op .
e - \
e g }:(437»«”’» 080 (1524) o030 | 1130 (3.302) B | O~ o Lo O !
{0.762) I‘ —
1340 (8 636) « - SEATING PLANE
310 7.67) [ 330 8382 ] -308 (7.747) 010 (.254)
290 (7.366) e ORIENTATION MARKS :295 (7.493)
~ L R
T 1340/(8.636)
- .330 (8.382)
308 (7.747) j i ’
.296 (7.493) ' a
| v | |« 020
330 362 170 (4 318) (s08)|| =3
el R 7N (9.195) opP
A TYP.
—1 .100
rom (2 54)
012 (0308} o .020 { 508) .200
008 (0. 203) or(® 1018.(406) ™ (5 08)

For poiarity indication the surface is ribbed.

The unlit LED segments cannot necessarlly be seen through the jens cap.

Lens cap colour is red for red LED
Pins 3 and 8 are common
All dimenslons are +.015 Inch.

CALL COMWAY... (0344) 24765 orTELEX 847201
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OPTOELECTRONICS

Phototransistors & Sensors

 ——————— |
FAIRCHILD
]

[J Metal Can or Plastic Package
(] Flat or Round Lens

(] Darlingtons
PHOTO TRANSISTORS
VCEOQ ICE(I) VCE(sat) VCEO ICE(I1) VCE(sat)
Ig = 1.0mA Ve = 5.0V H = 20mW/cm e/t Ic = 1.0mA Vee = 5.0V H = 20mW/cm2 /Yy
DEVICE v mA v us DEVICE v mA v us
NO. Description Min Typ Min Typ Max | Min Typ Max | Typ NO. Description Min  Typ Min Typ Max Min Typ Max Typ
Plastic, Dome Lens H = 5.0mW/cm2 Ic = 500uA FPT230 Plastic Flat Lens 20 5 H=10mW/cm2 Ic = 1.0mA
FPT100 General Purpose | °° 50 52 14 — | — o016 03|28 1:2 Sensitivity %1 o6 09 12 — 025 055 18
Plastic, Dome Lens H=50mwW/cm2 | Ic =500uA FpT3z0 |Flastic. Dome Lens | 0 o) | H=1.0mW/cm2 Ic = 1.0mA
FPT100A 13 Sensitvity | % 50 10 14 30 | — o016 03 | 28 1:3 Sensitivity 075 15 225 — o505 | '®
Plastic, Dome Lens H=50mW/cm2 | Ic = 500uA FpTazo | Flastic, Flatlens | H =1.0mW/cm2 lc = 1.0mA
FPT1008 T2 semaitvty | 20 %0 |3 14 26 | — o016 08 | 28 13 sensitivity | 2 % | 045 09 135 | — o025 055 | '
Ic = 0.1mA, Plastic, Dome Lens H = 1.0mW/cm2
Miniature, .080" Dia. . H = 20mwW/cm2 Ic = 0.4mA FPT400 | oy oto Dartington | © 59| 75 42 — — 09 10 100
FPT101 H < 0.1uW/cm2 2.8 9 -
Hermetic Package 30 60 08 35 — — 025 03 Plastic. Flat L H=1 W/cm?2
FPT410 astic, Flat Lens | o5 g5 | H=1.0mW/em — 08 10 | 100
IR = 5.0u4A, VR = -10.0V, v v Photo Darlington 50 80 —
Photodiode R=-
FPT102 . H <0.1uW/cm2 | H<0.1uW/ecm2 0.2 - 2
T Hermetic Package | 55 ' 195 | — 0.1na 25nA | 124A 206A — FPTS00 | TD-18. Dome Lens | 45 60 | 1 TOMWEM |05 035 | 30
Plastic Flat Lens H = 50mW/cm?2 Ic = 500uA TO-18, Dome Le! H = 1.0mW/cm?2
28 , ns .OmW/cm
FPTHO0 | GeneralPurpose | 0 %0 | o208 — | — 016 033 FPTS00A| ™ 'S Sensitvity | %5 & | 20 _ 6o | — 02038 |30
Plastic Flat Lens H = 5.0mW/cm2 lc = 500uA 2 H = 5.0mW/cm2
8 R . —_
FP110A 13 Sensitiity | 2 50 D608 18 | — 016 033 FPT510 | TO-18 Flatlens | 45 60 | "o Z7 "7 02 033 | 30
Plastic Flat Lens H=50mW/cm2 | Ic = 5004A TO-18, Flat L H = 5.0mW/cm?2
28 , Flat Lens OmW/cm _
FPT1108 12 sensitivity | 50 08088 16 | — 016 033 FPT510A vasensitnity | 60| 10— 30 02 033 | 30
Plastic, Dome Lens H = 1.0mW/cm?2 lc = 1.0mA 18 H=1.0mW/cm2
FPT120 High Sensitivity | 2° 50 04 15 ~— | — 025055 FPT520 | TO-18, Domelens | 30 50 | oo~ _ — 02033 10
Plastic, Dome Lens H = 1.0mW/cm2 Ic = 1.0mA 18 TO-18, Dome Lens H=1.0mW/cm2
FPT120A 1:3 Sensitivity | 10 % |45 24 a5 | — 025055 FPT520A 13 sensitvity | ° 0 | 60— g | — 0203 | 10
Plastic, Dome Lens H = 1.0mW/cm?2 Ic = 1.0mA 18 H = 5.0mW/cm2
FPT120B 115 Sensitivity | 15 30 20 24 40 | — 025 055 FPT530 | TO-18Flatlens | 30 50 | >0 " — 02033 | 10
Piastic Cup, H = 5.0mw/cm2 Ic = 1.0mA 18 TO-18, Flat Lens H=50mW/cm2
FPT120C Dome Lens " 2 % — 25 - 0.35 0.55 FPT530A 1:3 Sensitivity 30 50 40 — 12 — 02 033 10
Plastic, Flat Lens H = 1.0mW/cm2 Ic = 1.0mA 18 H = 1.0mW/cm?2
FPT130 High Sensitwity | 20 50 04 09 — | — o025 055 FPT540 | TO-18, DomeLens | 12 20 | g ~ 035 055 18
Plastic, Flat Lens H = 1.0mW/cm2 Ic = 1.0mA 18 TO-18, Dome Lens H = 1.0mW/cm2
FPT130A 1:3 Sensitivity | 3 | o9 15 27 | — 025 055 FPTS40A 1:3 Sensitivity | "2 20 | 0 — 3 e B
Piastic, Flat Lens H = 1.0mw/cm?2 Ic = 1.0mA H = 5.0mW/cm2
. 18 - -
FPT1308 12 Sensitivity | 15 30 12 15 24 | — 025 055 FPTS50 | TO-18 Fiatlens | 12 20 | "o °7m %" 035 055 18
H = 5.0mW/cm?2 lc = 500uA TO-18, Flat Lens H = 5.0mW/cm?2
2.8 § _—
FPT131 Plastic. Dome Lens | 15 50 01 1.4 — 016 07 FPT550A] 1:3 Sensitivity 12 2 30 — 24 0.35 0.55 18
H = 1.0mwW/cm?2 Ic = 1.0mA TD-18, Dome Lens H = 0.5mW/cm?2
18 -
EPT132 | Plastic. Dome Lens | 10 30 62 18— | == 015 07 FPTs60 | o Dartington | 30 50 015 — 09 10 100
) H=50mwiecm2 | 1c=500A | 5o TD-18, Fiat Lens H = 0.5mW/cm2 :
FPT136 Plastic, Flat Lens | 15 50 0108 — | — o016 07| % FPTS70 | oot Darlington | 3 50 | 10 60 — — 09 10 100
. H = 1.0mW/cm2 Ic = 1.0mA
FPT137 Plastic, Flat Lens | 10 30 02 09 —| — 015 07 18
Plastic, Dome Lens H = 1.0mW/cm2 ic =1.0mA
: 18
FPT220 1:2 Sensitivity | 20 50 10 15 20| — 025 058
REFLECTIVE SENSORS
Photo- Combined
Diode Transistor louT
VE VcEO Ig = 50mA, Ve = 5V
U3 IF =20mA |Icg = 1.0mA distance = 40"
DEVICE mA v v A uA
NO.(M Description Max Typ Min Min Max
FPA103/10s | 1971 Reflective 75 125 12 20 -
ransducer
FPA104/107 | LIONt Asflective 75 125 12 60 180
Transducer
Light Reflective -
FPA105/108 Transducer 75 1.25 12 80 160
Manufactured in U.S.A.
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OPTOELECTRONICS

|
FAIRCHILD Couplers
]
1 Up to 6KV lIsolation Voltage
(] Transistor Output
[1 6 Pin DIL Package
COUPLERS—TRANSISTOR OUTPUT
MAX INPUT MAX OUTPUT
MAX RATINGS @ Ta=25°C COUPLED CHARACTERISTICS DIODE TRANSISTOR
CHARACT. CHARACT.
Total Collector Min Current Typical Collector
Device Power Collector| Emitter |Reverse | Forward | isolation Transfer Response | Forward Saturation
No, [Dissipation | Current | Voltage |Voltage | Current | Voltage Ratio @ @ Time Voltage @ Voltage @ @
Pp lc LVceo | VR IF | BViso [ Ic/lF ¥ Vee| Yy VE IF Vcelsatl e If
mwW mA \% \Y mA kv % mA V Hs \Y mA \Y mA mA
FCD810 250 25 20 3.0 60 1.5ac 10 10 10 40 1.5 10 0.7 2.6 50
FCD810A 250 25 20 30 60 1.6 10 10 10 40 1.5 10 0.7 26 50
FCD810B 250 25 20 3.0 60 2.5 10 10 10 4.0 1.5 10 0.7 1.6 50
FCD810C 250 25 20 3.0 60 5.0 10 10 10 4.0 1.5 10 0.7 26 50
FCD810D 250 25 20 3.0 60 6.0 10 10 10 4.0 1.5 10 0.7 26 50
FCD820 250 25 30 3.0 60 1.5ac 20 10 04 25 1.5 60 0.4 20 10
FCD820A 250 25 30 30 60 1.6 20 10 10 25 1.6 60 0.4 22 15
FCD820B 250 25 30 3.0 60 2.5 20 10 10 2.5 1.5 60 0.4 22 15
FCD820C 250 25 30 30 60 5.0 20 10 10 25 1.5 60 0.4 22 15
FCD820D 250 25 30 3.0 60 6.0 20 10 10 2.5 1.5 60 0.4 22 15
FCD825 250 25 30 3.0 60 1.5ac 50 10 10 30 1.5 60 0.4 20 10
FCD825A 250 25 30 3.0 60 1.5 50 10 10 3.0 1.5 60 0.4 20 10
FCD8258B 250 25 30 3.0 60 25 50 10 10 3.0 1.5 60 0.4 20 10
FCD825C 250 25 30 30 60 5.0 50 10 10 3.0 1.5 60 0.4 20 10
FCD825D 250 25 30 3.0 60 6.0 50 10 10 3.0 1.6 60 0.4 20 10
FCD830 250 25 | 30 3.0 60 1.6 20 10 04 1.6 1.6 60 0.4 20 10
FCD830A 250 25 30 3.0 60 1.5ac 20 10 10 1.6* 1.5 60 0.4 22 16
FCD830B 250 25 30 3.0 60 2.5 20 10 10 1.6* 1.5 60 0.4 22 156
FCD830C 250 25 30 3.0 60 5.0 20 10 10 1.6* 1.5 60 0.4 22 15
FCD830D 250 25 30 3.0 60 6.0 20 10 10 1.6* 1.5 60 0.4 22 15
FCD831 250 25 30 3.0 60 1.5ac 10 10 10 1.6* 1.6 60 0.5 20 50
FCD831A 250 25 30 3.0 60 1.5 10 10 10 1.6 1.5 60 0.5 20 50
FCD831B 250 25 30 3.0 60 25 10 10 10 1.6* 1.5 60 0.5 20 50
FCD831C 250 25 30 30 60 5.0 10 10 10 1.6* 1.5 60 0.5 20 50
FCD831D 250 25 30 30 60 6.0 10 10 10 1.6" 1.5 60 0.5 20 50
FCD836 250 25 20 30 60 1.5ac 6.0 10 10 1.6% 1.6 10 0.7 20 50
FCD836C 250 25 20 3.0 60 5.0 6.0 10 10 1.6 1.6 10 0.7 20 50
FCD836D 250 25 J 20 3.0 60 6.0 6.0 10 10 1.6* 1.5 10 0.7 20 50
4N25 250 L 30 30 80 25 20 10 10 25 1.5 50 0.5 20 50
4N26 250 30 3.0 80 1.5 20 10 10 25 1.6 50 0.5 2.0 50
4N27 250 30 3.0 80 1.5 10 10 10 25 1.5 50 0.5 2.0 50
4N28 250 30 30 80 0.5 10 10 10 25 1.5 50 0.5 20 50
4N35 400 100 30 6.0 60 35 100 10 10 8.0 1.5 10 0.3 05 10
4N36 400 100 30 6.0 60 25 100 10 10 8.0 1.5 10 0.5 0.3 10
4N37 400 100 30 6.0 60 1.5 100 10 10 8.0 1.5 10 0.3 05 10
H11A1 250 100 30 3.0 60 25 50 10 10 20 1.5 10 0.4 05 10
H11A2 250 100 30 3.0 60 1.5 20 10 10 2.0 1.6 10 0.4 05 10
H11A3 250 100 30 30 60 25 20 1010 2.0 15 10 04 05 10 |
H11A4 250 100 30 3.0 60 1.5 10 10 10 20 1.5 10 0.4 05 10
Manufactured in U.S.A,
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OPTOELECTRONICS

[J Up to 6KV Isolation Voltage
[J Transistor and Darlington Output
] 6 pin DIL Package
COUPLERS—-TRANSISTOR OUTPUT
MAX INPUT MAX QUTPUT
X = 250
MAX RATINGS @ Ta=25°C COUPLED CHARACTERISTICS DIODE TRANSISTOR
CHARACT. CHARACT.
Total ICollector Min Current Typical Collector
Power Collector |[Emitter | Reverse | Forward | Isolation Transfer Response | Forward Saturation
Dissipation|Current | Voltage | Voltage |Current | Voltage Ratio @ @ Time Voltage @ Voltage @ @
Device Pp ic LVcEo VR g BViso { Ic/ IF Ig Vee!tr 1 Vg Ig Veglsath Ig If
No. mW mA \ v mA kv % mA V us Vv mA v mA mA
MCT2 250 30 3.0 60 15 20 10 10 25 15 20 04 20 186
MCT2E 250 B |30 3.0 60 2.5 20 10 10 2.5 15 20 0.4 20 16
MCT26 250 B | 30 30 | 60 1.5 6 10 10 2.0 1.5 20 05 1.6 60
TIL11T 250 30 3.0 100 1.5 12 16 04 50" 1.4 16 0.4 20 16
TIL112 250 20 3.0 100 15 2 10 5 15.0°* 15 10 0.5 20 50
1+ttt —— 3 b
_TIL]M_JM 250 | | 3 | 30 J_@o_ 25 12 16 04 | 50 N 14 16 | o4 20 16
TIL115 250 20 3.0 100 2.5 2 10 5 15.0*[ 1.5 10 0.5 20 50
TiL1186 250 30 30 |00 25 20 10 10 70115 60 04 22 15
TIL17 250 1 30 3.0 100 2.5 50 10 10——1 9.0""1 14 16 0.4 05 10
— —— e ] ————]
TIL118 250 20 3.0 100 1.5 10 10 5 15.0 1.5 10 0.5 20 50
* Guaranteed 2 us Max Rise and Fall ** Max
MAX INPUT MAX OUTPUT
MAX RATINGS @ Ta= 250 COUPLED CHARACTERISTICS DIODE DARLINGTON
CHARACT. CHARACT.
Collector Min Current Typical
Power Collector| Emitter | Reverse | Forward | Isolation| Transfer Response [ Forward Dark
Dissipation | Current | Voltage | Voitage | Current | Voltage Ratio @ @ Time Voltage @ Current @
Device Pp Ie LVCEO VR Ig BVISO Ic /'F g Veel e VF Ig ip VCE
No. mW mA \" \" mA kv % mA V uS \" mA uA \"
FCD850 250 125 30 3.0 80 1.5ac | 100 10 50 | 15 150} 1.5 20 0.1 10
FCD850C 250 125 | 30 3.0 [ 80 5.0 100 10 50 | 15 150] 1.5 20 0.1 10
FCD850D 250 125 30 3.0 —L 80 6.0 100 10 50 15 150|156 20 0.1 10
FCD855 250 125 55 T 3.0 80 1.8ac 100 10 50 15 150} 1.5 20 0.1 10
FCD855C 250 ] 125_4 75)’_1 3.0 J,L 5.0 100 10 5.0 15 150 1.5 20 0.1 10
FCD855D | 250 125 | &5 30 80 | 60 [100 10 50| 15 150]15 20 0.1 10
FCD860 250 125 30 3.0 | 80 1.5ac |} 200 10 1.0 | 8 15015 20 ] 01 10 |
FCD860C 250 125 30 3.0 80 5.0 200 1.0 10 | 8 150(1.5 20 0.1 10
50" 0 7501
FCD860D 250 125 30 l 3.0 80 l 6.0 200 1.0 1.0 | 80 150(15 20 0.1 10
FCD865 250 125 | 30 3.0 B 80 1.5ac | 400 05 1.0 80 150 1.5 20 0.1 10
FCD865C 250 125 30 3.0 1 80 5.0 400 05 1.0 80 150115 20 0.1 10
FCD865D 250 125 [ 30 30 80 6.0 400 05 10 | 80 15015 20 0.1 10
4N29 250 125 i 30 3.0 80 25 100 0 10 ] 10 45(16 50 | 0.1 10
4N30 250 125 30 3.0 80 1.5 100 10 10 10 45115 50 0.1 10
4N31 T 250 125 30 3.0 80 1.5 50 1 10 | 10 45]15 50 0.1 10
4N32 250 125 30 3.0 80 25 500 10 10 | 10 120(1.5 50 0.1 10
4N33 250 125 30 3.0 80 1.5 500 10 10 | 10 120|156 50 0.1 10
H11B1 250 100 25 3.0 60 25 500 1.0 50 {125 100115 10 100 nA 10
H11B2 250 100 25 30 60 1.5 200 1.0 50 (125 100|156 10 100 nA 10
TIL113 250 30 30 | 100 15 300 10 1.0 ] 5 50|15 10 100 nA 10
TIL119 250 30 3.0 | 100 | 15 300 10 20 | 50 50|15 10 100 nA 10
MCA230 250 30 3.0 5 60 J 1.5 100 10 5.0 1.5 20 100 nA 10
MCA231 250 50 30 3.0 J 60 1.5 200 5 10 | 1.5 10 100 nA 10
MCA255 250 55 3.0 l 60 1.5 100 10 50 15 20 100 nA 10
Manufactured in U.S.A,

" CALL COMWAY... (0344) 24765 or TELEX 847201



INTEGRATED CGIRCUITS

I
EAIRCHILD DTL
]

[] Gates, Counters and Flip Flops
[ ] Plastic and Ceramic Package
[ Industry Standard

Package Codes for Integrated Circuits Package Code | Temperature Range Code
The part number consists of the device type Ceramic DIP D
followed by a package code and a temperature Plastic DIP P )
code, For example: Ceramic Mini DIP 'RI’ Commercial (o}
Plastic Mini DIP

732??% Metal Can TO-3 K Mititary

7805UC Metal Can TO-5 H
Note: Products can be dual marked, The ’F)’W‘\ast!c ‘_Il:g—ggo \L'_\JI

alternate code is given where applicable, lastic -

RTL MICROLOGIC AND CTL COUNTING MICROLOGIC

DEVICE NO. Description DEVICE NO. Description
900 Buffer 913 D Flip-Flop
901 Counter Adapter 914 Dual 2-NOR
902 Flip-Flop 915 Dual 3-NOR
903 3-Input NOR 921 Dual 2-Expander
904 Half Adder 923 JK Flip-Flop
905 Half Shift 926 JK Flip-Flop
906 Half Shift 927 Quad Inverter
907 4-Input NOR 958 Decade Counter
908 Adder 959 4-Bit Latch
909 Buffer 960 BCD Decoder/Dvr
910 Dual 2-NOR 974 JK Flip-Flop
911 4-Input NOR 989 Binary Counter
912 Half Adder

Not recommended for new design,

DTL MICROLOGIC

DEVICE NO. Description DEVICE NO. Description
930 Dual 4-Input Extendable NAND Gate 961 Dual 4-Input Extendable NAND Gate
932 Dual 4-Input Extendable NAND Buffer Gate 962 Triple 3-Input NAND Gate
933 Extender 963 Triple 3-Input NAND Gate
935 Extendable Hex Inverter 9093 Dual JK Flip-Flop
936 Hex Inverter 9094 Dual JK Flip-Flop
937 Hex Inverter 9097 Dual JK Flip-Flop
941 Monostable Multivibrator 9099 Dual JK Flip-Flop
944 Dual 4-Input Extendable NAND 9109 High Voltage Hex Inverter
Buffer Gate (Open Collector) .
9110 High Voltage Hex inverter
945 RS Flip-Flop
9111 RS Flip-Flop
946 Quad 2-Input NAND Gate
9112 High Voltage Hex Inverter
948 RS Flip-Flop
9135 Hex inverter (Open Collector)
949 Quad 2-Input NAND Gate
9157 Quad 2-Input Buffered NAND Gate
950 A-C Coupled RS Flip-Flop
9158 Quad 2-Input Power NAND Gate
951 Monostable Multivibrator
Manufactured in USA

Not recommended for new design,

CALL COMWAY... (0344) 24765 or TELEX 847201




INTEGRATED CIRCUITS

————
FAIRCHILD
]

54/74 SERIES SELECTION CHART

o4/74 Seri
eries TTL

(] Standard and Low Power Schottky

[ ] High Speed and Schottky

(L] Available in Plastic or Ceramic Encapsulation
DEVICE 54/74 54H/T4H 548/745 | 54LS/74LS

NO. DESCRIPTION TTL H-TTL 5-TTL LS-TTL
00 Quad 2-Input NAND Gate X X X X
01 Quad 2-Input NAND Gate X X
02 Quad 2-Input NOR Gate X X X
03 Quad 2-Input NAND Gate X X X
04 Hex Inverter X X X )(—.T
04A Hex inverter X
05 Hex Inverter X X X X
05A Hex Inverter X
06 Hex {nverter Buffer/Driver X
07 Hex Buffer/Driver X
08 Quad 2-Input AND Gate X X X X
09 Quad 2-Input AND Gate X X X
10 Triple 3-input NAND Gate X X X X
1 Tripte 3-input AND Gate X X X b3
12 Triple 3-input NAND Gate X
13 Dual 4-input Schmitt Trigger X X
14 Hex Schmitt Trigger Inverter X X
15 Triple 3-Input AND Gate X X
16 Hex tnverter Buffer/Driver X
17 Hex Buffer/Driver X
20 Dual 4-Input NAND Gate X X X
21 Dual 4-Input Positive AND Gate X X X
22 Dual 4-input NAND Gate X X
23 Expandable Dual 4-Input NOR Gate X
25 Dual 4-Input NOR Gate X
26 Quad 2-input NAND Buffer X X
27 Tripte 3-Input NDR Gate X X
26 Quad 2-Input NOR Buffer X
30 8-Input NAND Gate X X X X
32 Quad 2-Input OR Gate X X X
a Quad 2-tnput NOR Buffer X
7 Quad 2-Input NAND Buffer X X
38 Quad 2-input NAND Buffer X X
39 Quad 2-Input NAND Buffer X
40 Dual 4-input NAND Buffer X X X X
41 1-of-10 Decoder/Driver (Nixie) 9315
42 1-of-10 Decoder X
424 1-ot-10 Decoder X
43A 1-of-10 Decoder X
449A 1-0t-10 Decoder X
a5 1-0f-10 Decoder/Driver X
46A BCD to 7-Segment Decoder/Driver X
47 BCD to 7-Segment Decoder/Driver X
47A BCD to 7-Segment Decodef/Driver X
48 BCD to 7-Segment Decoder X X
49 BCD to 7-Segment Decoder '3 X
50 Expandabte Dual 2-Wide, X X
2-Input AND-DR-invert Gate
51 Dual 2-Wide AND-OR-invert Gate X X x X
52 Expandabte 2-2-2-3-Input X
AND-DR Gate

53 Expandable AND-OR-invert Gate X X
54 4-Wide, 2-input AND-OR-Invert Gate b4 X X
55 AND-OR-invert Gate X X
60 Dual 4-input Expander e X
61 Triple 3-Input Expander X
62 3-2-2-3-Input AND-OR Expander X
64 4-2-3-2-Input AND-OR-Invert Gate X
85 4-2-3-2-Input AND-DR-Invert Gate X

DEVICE 54/74 54H/TAH | 548/74S | 54LS/74LS
NO. DESCRIPTION TTL H-TTL S-TTL LS-TTL
70 JK Edge-Trigger Flip-Flop X
kAl JK Master/Stave Flip-Flop X
72 JK Master/Slave Flip-Flop X X
73 Dual JK Flip-Flop X X
74 Dual D-Type Positive X X X
Edge-Triggered Flip-Flop
75 4-Bit Bistable Latch X
76 Dua! JK Flip-Flop X X X
77 Quad D-Type Latch X
78 Dual JK Flip-Flop X X
80 Gated Full Adder X
82 2-Bit Fult Adder X
83A 4-Bit Binary Full Adder X X
85 4-Bit Magnitude Comparator X X
86 Quad 2-Input Exclusive-OR Gate X X X
87 4-Bit True/Complement, X
Zero/Dne Element
89 64-Bit Random Access Memory X X
80 Decade Counter X
90A Decade Counter X
S1A 8-Bit Shift Register %
92 Divide-by-Twelve Counter X
92A Divide-by-Twelve Counter X
93 Divide-by-Sixteen Counter X
93A Divide-by-Sixteen Counter X
94 4-Bit Shift Register X
95A 4-Bit Right/Left Shift Register X
958 4-Bit Right/Left Shift Register X
98 5-Bit Shift Register X
97 Synchronous Modulo-64 X
Bit Rate Multiplier
101 JK Edge-Triggered Flip-Flop X
102 JK Edge-Triggered Flip-Flop X
183 Dual JK Edge-Triggered Flip-Flop X
108 Dual JK Edge-Triggered Flip-Flop X
107 Dual JK Flip-Flop X X
108 Dual JK Edge-Triggered Flip-Flop X
109 Dual JK Positive X X
Edge-Triggered Flip-Flop
12 Dual JK Negative X X
Edge-Triggered Flip-Fiop
13 Dual JK Edge-Triggered Flip-Flop X X
114 Dual Negative X X
Edge-Triggered Flip-Flop
116 Dual 4-Bit Laich 9308
121 Monostabte Muitivibrator X
122 Retriggerable Resettable Multivibrator X
123 Dual Retriggerable X
Resettable Multivibrator
125 Quad Bus Buffer Gate X
125A Quad Bus Buffer Gate X
126 Quad Bus Buffer Gate X X
132 Quad 2-input Schmitt X X X
Trigger NAND Gate
133 13-Input NAND Gate X X
134 12-input NAND Gate X
135 Quad Exclusive-DR/NOR Gate X
136 Quad 2-input Exclusive-OR Gate X
137 1-of-8 Decoder/Demultiplexer X
138 1-0f-8 Decoder/Demuitiplexer X X
138 Dual 1-of-4 Decoder X X

Manufactured in U.S.A.
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INTEGRATED CIRGUITS

54/74 Series TTL

]
FAIRCHILD
T

7 Standard and Low Power Schottky
(] High Speed and Schottky
(1 Awvailable in plastic or Ceramic Encapsulation
54/74 SERIES SELECTION CHART (Cont'd)
DEVICE 54/74 54H/7T4H 545/748 | 54L.S/74LS)| DEVICE 54/74 54H/74H 545/748 | 54LS/74LS)|
NO. DESCRIPTION TTL H-TTL S-TTL LS-TTL NO. DESCRIPTION TTL H-TTL S-TTL LS-TTL
140 Dual 4-Input NAND Line Driver x 28 Octal Bus Transceiver x
141 1-01-10 Decoder/Driver (Nixie) X 247 BCD to 7-Segment Decoder/Driver X
145 1-0f-10 Decoder/Driver X 248 BCD to 7-Segment Decoder X
150 16-Input Multiplexer X 249 BCD to 7-Segment Decoder X
151 8-Input Multipiexer X X 251 8-Input Multiplexer x *
151A 8-Input Multiplexer X 253 Dual 4-input Muitiplexer X X
152 8-Input Multiplexer X 256 Dual 4-Bit Addressable Latch X
152A 8-Input Multiplexer X 257 Quad 2-lnput Muitiplexer X X
153 Dual 4-Input Multiplexer X X X 257A Quad 2-Input Multiplexer X
154 1-0f-16 Decoder/Demultiplexer X 258 Quad 2-input Multiplexer X X
155 Dual 1-of-4 Decoder/Demultiplexer X X 258A Quad 2-Input Multiplexer X
156 Dual 1-of-4 Decoder/Demultipiexer x X 259 8-Bit Addressable Latch X
157 Quad 2-input Multiplexer X X X 260 Duat 5-Input NOR Gate X X
158 Quad 2-Input Muitiplexer X X 266 Quad 2-tnput Exclusive-NOR Gate X
160 Synchronous Presettable X 93510 X 273 8-Bit Register X
BCD Decade Sounter 279 Quad Set-Reset Latch X X
161 Synchronous Presettable X X 280 9-Bit Parity Generator/Checker X
Binary Counter
263 4-Bit Binary Full Adder X X
162 Synchronous Presettable X X
BCD Decade Counter 289 64-Bit Random Access Memory X X
163 Synchronous Presettable X X 290 BCD Decade Counter X X
Binary Counter 293 Modulo-16 Binary Counter X X
164 Serial-in Parailel-Out Shift Register X X 295A 4-Bit Shift Register X
165 8-Bit Parallel-to-Serial Converter X X 298 Quad 2-Port Register X X
166 8-Bit Shift Register X 209 8-Input Universal X
167 Synchronous Decade Rate Multiplier X Shift/Storage Register
166 Synchronous Bidirectional X 322 8-Bit Serial/Paralle! Register X
BCD Decade Counter 323 8-Bit Universal Shift/Storage Register X
169 Synchronous Bidirectional
347 BCD to 7-Segment Dy X
Modulo-16 Binary Counter 9 ecoder
352 Dual 4-Input Multip! X
170 4 x 4 Register File X X 5 Y P Uliplexer
353 Dual 4-input Multiplexer X
173 4-Bit D-Type Register X X
- 365A Hex 3-State Buffer X
174 Hex D Flip-Fiop X X X
368A Hex 3-State Inverter Buffer X
175 Quad D Flip-Fiop X X X
367A Hex 3-State Buffer X
176 Presettable Decade Counter X
368A Hex 3-State fnverter Buffer X
177 Presettable Binary Counter X
a7l Dectal Transparent Latch X
178 4-Bit Shift Register X
374 Dctal D-Type Flip-Flo X
179 4-Bit Shift Register X LA P d
375 4-Bit Latch X
180 8-Bit Parity Generator/Checker X
kYad Octal D Flip-Flop X
181 4-Bit Arithmetic Logic Unit 9341 93841 X
378 Paratlel D Register X
162 Carry Lookahead Generator 9342 93542
379 Quad Paralie! Register X
183 Dual High Speed Adder X
384 8-Bit Serial/Paraliel X
189 64-Bit Random Access Memory X X Twos Complement Multiplier
190 Up/Down Decade Counter X X 390 Dua! Decade Counter X
191 Up/Down Binary Counter X X 393 Dual Modulo-16 Counter X
192 Up/Down Decade Counter X X 395 Shift Register X
193 Up/Down Binary Counter X X 447 BCD to 7-Segment Decoder X
194 4-Bit Bidirectional X X 430 Dual Decade Counter X
Universal Shift Register 502 8-Bit Successive x
194A 4-Bit Bidirectional X Approximation Register
Universat Shift Register 503 5Bt Sucoessive X
195 Universal 4-Bit Shift Register X 93H00 93500 Approximation Register
504 12-Bit Successive X
195A Universal 4-Bit Shift Register X Approximation Register
196 Presettable Decade Counter X X §33 Octal Transparent Latch X
197 Presettable Binary Counter X X 534 Octal D-Type Flip-Fiop X
198 8-Bit Right/Left Shift Register X 540 Octal Buffer/Line Driver X
199 8-Bit Parallel /O Shift Register X 541 Octal Buffer/Line Driver X
240 Octal Buffer/Line Driver X X 563 Octal D-Type Latch X
241 Octai Buffer/Line Driver X X 564 Octal D-Type Latch X
242 Quad Bus Transceiver X 573 Octal D-Type Flip-Flop X
243 Quad Bus Transceiver X 574 Octal D-Type Flip-Flop X
244 Octal Buffer/Line Driver X 670 4 x 4 Register File X
Manufactured in U.S.A,

CALL COMWAY... (0344) 24765 or TELEX 847201 "



INTEGRATED CIRCUITS

- ]
9000 Series TTL FAIRCHILD
]
(C] Standard and Low Power Schottky
1 High Speed and Schottky
] Auvailable in Plastic or Ceramic Encapsulation
9000 FAMILY TTL
DEVICE DEVICE
NO. DESCRIPTION NO. DESCRIPTION
9009 NAND Buffer 9000 JK Flip-Flop
9012 NAND Gate 9001 JK Flip-Flop
9014 Quad Exclusive-OR Gate 9002 NAND Gate
9015 Quad NOR Gate 9003 NAND Gate
9016 Hex {nverter 9004 NAND Gate
9017 Hex Inverter 9005 Extendable AND-DR-{nvert Gate
9020 Dua! JK Flip-Flop 9006 Extender
8022 Dual JK Flip-Flop 9007 NAND Gate
9024 Dual JK tor D) Flip-Fiop 9008 Entendable AND-OR-Invert Gate
93XX FAMILY TTL
DEVICE 93XX 93H 3L 93s DEVICE 93XX 93H 93L 93$
NO. DESCRIPTION TTL R-TTL L-TTL S-TTL NO. DESCRIPTION TTL R-TTL L-TTL S-TTL
[ 4-Bit Universal Shift Register X X X X 21 Dual 1-0f-4 Decoder X X
o1 1-0f-10 Decoder X X 22 Quad 2-)nput Multiplexer X X
o2 1-0f-10 Decoder X 24 5-Bit Comparator X X
04 Dual Full Adder X 28 Dual 8-Bit Shitt Register X X
0s Variable Modulus Counter X 34 8-Input Addressable Latch X X
07 7-Segment Decoder X 38 8-Bit Muitiple Port Register X X
08 Dua! 4-Bit Latch X X 40 4-Bit Arithmetic Logic Unit X
09 Dual 4-Input Multiplexer X X a1 4-Bit Arithmetic Logic Unit X X X
10 BCD Decade Counter X X X 42 Carry Lookahead Generator X X
1 1-o0f-16 Decoder/Demultiplexer X X 43 4-Bit by 2-Bit Twos X
12 8-lnput Multiplexer X X X Complement Muttiplier
13 8-Input Muitiplexer X 44 Binary (4-Bit by 2-Bit) Full Multiplier X
1a Quad Latch X X 46 High Speed 6-Bit |dentity Comparator X
15 1-0f-10 Decoder X 47 High Speed 6-Bit ldentity Comparator X
16 4-Bit Binary Counter X X X 48 12-input Parity Checker/Generator X
17B 7-Segment Decoder/Driver X 62 9-Input Parity Checker/Generator X
17¢ 7-Segment Decoder/Driver X 68 7-Segment Decoder/Driver/Latch X
18 8-Input Priority Encoder X X 70 7-Segment Decoder/Driver/Latch X
19 Decade Sequencer X 72 High Speed 4-Bit Shift Register X
20 Decade Sequencer X 74 7-Segment Decoder/Driver/Latch X
86 4-Bit Quad Exclusive-NOR X
96XX FAMILY TTL
CEVICE 96XX a6L 968 96LS
NO. DESCRIPTION TTL L-TTL S-TTL LS-TTL
J0 Retriggerable Resettable X
Monostable Multivibrator
01 Retriggerable Monostable Multivibrator X
D2 Dual Retriggzrable Resettable X X X X
Monostable Multivibrator
32 Address Multiplexer/Refresh Counter X
42 Address Multiplexer/Refresh Counter X
101 Quad 2-Inpus Positive NAND Butfer X
103 Quad Bus Transceiver X
106 Quad 2-Input NOR Receiver X
Manufactured in U.S.A.
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FAIRCHILD
]

INTEGRATED CIRCUITS

54/74 Series TTL

(] Standard and Low Power Schottky
3 High Speed and Schottky
(1 Available in Plastic or Ceramic Encapsulation

SELECTION GUIDES
SSI FUNCTIONS

Manufactured in U.S.A.

| FuncTioN oo | sare ] 54H/74H sas/74s | sasizais | | runcrion 9XXX | 5474 54H/7aH | 548745 saLsi7aLs |
NAND Gates
Hex inverters 9016 | 54/7404 54H/74H04 545/74504 | 54LS/74L504 Quad 2-Input Line Driver 96101 | 54/7439
545/74504A Quad 2-input Schmitt sa74132 545/745132 | 54LS/74LS132
Hex (nverters (DC*) 9017 | 54/7405 54H/74H05 548/74305 | 54LS/74LS05 Tripte a-input 5003 | 54,7410 SaH7anT0 545/74510 | 54LS/74LS10
545/74305A
Hex (nverter 115 v 54/7416 Triple 3-tnput (0CH STz
I 7405 Dual 4-Input 9004 | 54/7420 54H/74H20 545/74520 | 54LS/74L520
Fox Sonmit Triggm Yy saleraons Dual 4-Input Schmitt 54/7413 54L8/74L813
Quad 2-input 9002 | 54/7400 54H/74H00 545/74500 | 54LS/7ALS00 Qual 4-tnput 10CH 5477422 Sah7atz2 54774522 | SALS/74LS22
Svad 2inpet (OC" sz Tsarmios To7a505 | saer7arsos Dual 4-input Buffer 9009 | 54/7440 54H/74H40 548/74540 | 54LS/74LS40
Quad 2-tnput (DC*) 54/7401 54H/74H01 Dual 4-Input Line Driver 545745140
Quad 2-Input 112 V) 7426 54L5/74L.526 Binput 8007
Duat 2 imout 48 V) Py s TasaT 8-input 54/7430 54H/74H30 545/74530 | 54LS/74LS30
Quad 2-input (DC*/48 mA) 54/7438 54L5/74L538 18-input 5487745133 | 54L8/74LS133
12-Input (38" 545/745134
NOR Gates
Quad 2-Input 54/7402 545/74502 54L5/74L802 Dua! 4-input tExp} 54/7423
Quad 2-tnput 9015 Dual 5-Input 545/745260 | 54LS/74L5260
Triple 3-tnput 54/7427 540.5/74L.527 Quad 2-input 5415/74L528
Dual 4-input w/Strobe 54/7425 Quad 2-Input {OC" 54L.5/74L533
AND Gates
Hex Buffer (OC™/15 V) 54/7417 Triple 3-input 54/7411 54H/74H11 545/74511 54LS/74LST
Hex Buffer (OC*/30 V) 54/7407 Triple 3-Input 10C*) 545/74515 | 54L8/74L515
Quad 2-input 54/7408 54H/74H08 545/74508 | 541.S/74L508 Dual 4-Input 547421 54H/74H21 5408/74L821
Quad 2-input 10C* 54/7409 545/74509 | 54LS/74LS09
OR Gates
Quad 2-input | [54/7432 | 545/74532 | 541874532 |
Exclusive-OR Gates
Quad 2-input 54/7486 54S/74586 | 54LS/74L586 Quad 2-Input OR/NOR 9014
Quad 2-Input (0C*) 541.8/74L5136 Quad 2-input QR/NOR 545/745135
Exclusive-NOR Gate
[auad 2-tnpur 0C | [9386 8242) | | | saLs/7aisaes |
AND-OR Gates
[2-2-2-3 tnput Exp) [ | | sanr7ans2 | | ]
AND-OR-INVERT Gates
Dual 2-2 input (Exp) 9005 | 54/7450 54H/7 4H50 2-2-3-4 Input 545/74564
Duat 2-2 Input 54/7451 54H/74H51 545/74851 | 54LS/74LS51 2-2.3-4 (nput (OC*) 545/74S65
2-2-2-3 (nput (Exp) 9008 |54/7453 54H/74H53 4-4 input (Exp) 54H/74H55
2-2-2-3 input 54/7454 54H/74H54 4-4 input 54L5/74L855
2-2-3-3 tnput 54LS/74L554
Gate Expanders
Triple 3-(nput 54H/74H61 2-3-3 AND-QR [ ] 54H/74HB2 1 J
Dual a-Input 9006 | 54/7460 54H/74H60
Bufter Gates end Drivers
Quad Buffer (38" 54/74125 54L.8/74L.5125A Hex Inverter (387 54L5/74LS366A
Quad Buifer (38*} 54/74126 54L.S/74L5126 Hex (358" 541.5/74LS367A
Hex (357 54L.8/74LS365A Hex tnverter (357 54L5/74LS368A
SINGLE AND DUAL FLIP-FLOPS
GUARANTEED GUARANTEED
CLOCK | DIRECT DIRECT | CLOCK FREQ. CLOCK | DIRECT DIRECT | CLOCK FREQ.
FUNCTION DEVICE NO. INPUTS EDGE SET CLEAR MHz FUNCTION DEVICE NO. INPUTS EDGE SET CLEAR MHz
Single JK 9000 3J, 3K, JK s x X 20 (Typ) Single JK 54/7472 3, 3K S x x 15
Single JK 9001 202K, 0K UK | X X 50 (Typ! Single JK 54H/TAHT2 3J, 3K N X X 25
Single JK 54H/74HT1 (AON Y X 25 Single JK 54H/74H102 34, 3K N X x 9
212 21K Single JK 54/7470 2J, 2K, s X X 20
Single JK 54H/74H101 (ACD N X 40
(2424, 2+ 2K *OC - Open-Collector: 35 = 3-Stale

CALL COMWAY... (0344) 24765 orTELEX 847201
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INTEGRATED CIRCUITS

]
-
94/74 Series TTL FAIRCHILD
]
) Standard and Low Power Schottky
(] High Speed and Schottky
(—] Auvailable in Plastic or Ceramic Encapsulation
SELECTION GUIDES (Cont’'d)
SINGLE AND DUAL FLIP-FLOPS (Cont'd)
] GUARANTEED GUARANTEED
CLDEK | DIRECT DIRECT | CLDCK FREQ. CLOCK | DIRECT DIRECT | CLDCK FREQ.
FUNCTION DEVICE NO. INPUTS EDGE SET CLEAR MHz FUNCTION DEVICE NO. INPUTS EDGE SET CLEAR MHz
Dual D 54/7474 D s X X 15 Duai JK 54H/74H106 J. K “\ X X 40
Dual D 54H/74H74 D e X X 35 Dual JK 545/745112 J. K e X X 80
Dual D 545/74574 D s X X 75 Duat JK 54LS/74L8112 J.K e X X 30
Dual D 54LS/74LS74 D s X X 30 Dual JK 54H/74HT78 J K e X X 25
Dual JK 9020 J.K K K . X 50 (Typ Dual JK 54H/74H108 J. K ~ X X 40
Dual JK 9022 J. K K e X X 50 (Typ! Dual JK S4LS/74LS73 J K N X 30
Dual JK 54/7473 J. K e X 15 Dual JK 545/745114 J K Y X X 80
Dual JK 54/74107 J. K Y X 15 Dual JK 54LS/74LS114 J.K s X X 30
Dual JK W 54H/74HT3 J. K ™~ X 25 Dual JK 9024, 54/74108 J K e X X 25
Dual JK 54H/74H103 J K Y X 40 Dual JK 545/745109 J K s X X 75
Dual JK 545/745113 J. K S X 80 Dual JK 54L5/74LS108 J.K s X X 30
Dual JK 54L.8/74LS113 J. K N X 30 Dual JK 54LS/74LS76 J K N X X 30
Dual JK 54/7476 J. K \ X 15 Dual JK 54L8/74LS107 J.K v X 30
Duat JK 54H/74HT6 J.K e X X 25 Dual JK S4LS/74LST8 J, K e X X 30
LATCHES
ENABLE | MIN ENABLE | MAX DELAY ENABLE | MIN ENABLE | MAX DELAY
DATA | COMMON | INPUTS | PULSE WIDTH | ENABLE TO DATA | COMMON | INPUTS | PULSE WIDTH | ENABLE TO
FUNCTION DEVICE NO. INPUTS | CLEAR | (LEVEL) ns OUTPUT-ns FUNCTION DEVICE NO. INPUTS | CLEAR | (LEVEL) ns QUTPUT-ns
4-Bit RS Latch 9314 4 X (Ri33 L 140 18 24 8-8it Addr Latch | 93L34 1XD L 1L . 26 45
4-Bit RS Latch 93L14 4 xRS0 L 160 30 45 8-8it D Latch 54LS/74LS373 8 XD 1 (H 15 30
4-8it D Latch 9314 4xD L 1L 18 24 8-8it D Latch 54LS/74LSS73 8X0D 1Ly 15 30
4-Bit D Latch 93L14 4XD L 1w 30 45 8-8it D Latch 54LS/74LS533 8 XD 1 (H) 15 30
Dual 4-8it D Latch| 9308 8XD 2XL 2 X2 AND 18 30 8-Bit D Latch 54LS/74L5563 8XD 1(H) 15 30
(s4/74116) 8-Bit Addr. Latch 54L8/74L.8259 XD L 1L 17 27
Dual 4-Bit O Latch| 93L08 8 x‘o_ 2XL  [2X2AND 30 45 o e D Laton sura1T0 T P 7 "
481 RS Lateh s4/74279 4 X RS 16-8it O Latch 54L8/74LS170 4XD 2 25 35
81t RS Laten SaLs/7aLs2ry | 4 X (RS 16-Bit D Latch 54L5/74L5670 4xD 2 25 35
4Bn D Latch 5477475 axb 2w 2 Ead 64-8it Memory 54/7489 4XD 2 20 70
4-8it O Latch 54/7477 4XD 21H 20 30
64-Bit Memory 54LS/74LS89 4X0 24 25 (Typ) 30 (Typ
4-Bit D Latch 54L5/74LS375 4X0 2 (H 20 30
64-8it Memory 545/745189 4XD 2 20 40
Duat 4-Bit 54LS/74L 5256 8X0 L 21l 17 27
Addr. Latch 64-Bit Memory 54LS/74LS189 4XD 24 25 (Typ) 30 (Typi
8801 Addr. Lateh | 8334 TXD v T 17 24 64-Bit Memory 545/745289 4XD 2L 20 40
64-8it Memory 54LS/74L 5289 4XD 240 25 (Typ) 30 {Typ!
MULTIPLE FLIP-FLOPS
GUARANTEED GUARANTEED
DATA COMMON | CPINPUTS | CLOCK FREQ. DATA COMMON | CPINPUTS | CLOCK FREQ.
FUNCTION DEVICE NO. INPUTS CLEAR (LEVEL) MHz FUNCTION DEVICE NO. INPUTS CLEAR (LEVEL) MHz
4-Bit D Flip-Flop 54/74175 4XD L 1 25 6-Bit O Fip-Flop 54LS/74LS174 6X0 L 1 30
4-Bit D Flip-Flop 545/748175 4XD L 10/ 75 8-Bit Multiple Port Register 9338 1%XD RN{N} 27
4-Bit D Flip-Flop 54L8/74LS175 4x0 L e 30 8-Bit Multiple Port Register 93L38 1XD 1L 14
4-Bit D Flip-Flop 54/74298 2X4XD 1Y 25 8-8it O Flip-Flop 54LS/74LS374 8XD 1¢/ ) 35
4-8it D Flip-Flop 54L5/74L5298 2X4X0 TN 25 8-Bit D Flip-Fiop 54L5/74LS534 8xX0 RVt 35
6-8it D Flip-Fiop 54/74174 6X0 L 10/ 25 8-8it O Flip-Flop 54LS/74LS564 8X0 10 35
6-Bit D Flip-Flop 545/745174 6 XD L 10/ 75
MULTIPLEXERS
ENABLE TRUE COMPLEMENT ENABLE TRUE COMPLEMENT
FUNCTION CEVICE NO. INPUTS OUTPUT DUTPUT FUNCTION DEVICE NO. INPUTS ouTPUT OUTPUT
Quad 2-Input 9322 1 X Quad 2-Input 54LS/74LS257 1 35°
Quad 2-Input 93L22 1 X Quad 2-Input 54LS/74LS257A 1 35
Quad 2-Input 54/74157 1 X Quad 2-Input 545/745258 1 as-
Quad 2-Input 548/748157 1 X Quad 2-Input 54L5/74L5258 1 38"
Quad 2-Input 54LS/74LS157 1 X Quad 2-Input 54LS/74LS258A 1 38
Quad 2-Input 545/748158 1 X Quad 2-Input 54/74298 Clocked X {Latched)
Quad 2-Input 54LS/74L§158 1 X {Edge-Triggen)
Quad 2-input 54S/745257 1 35 I Quad 2-Input 54L8/74L5298 (Edg:?:’egdge” X {Latched)
+0C = Open Coliector, 35 ~ 3-State Manufactured in U.S.A.
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INTEGRATED CIRCUITS
FAIRCHILD 54/74 Series TTL
|

] Standard and Low Power Schottky
] High Speed and Schottky
(] Available in Plastic or Ceramic Encapsulation
SELECTION GUIDES (Cont’d)
MULTIPLEXERS (Cont'd)
ENABLE TRUE COMPLEMENT ENABLE TRUE COMPLEMENT
FUNCTION DEVICE NO. INPUTS ouTPUT ouTPUT FUNCTION DEVICE NO. INPUTS ouTPUT ouTtPUT
Dual 4-Input 9309 X x 8-input 9313 1 x oc
Dual 4-input 93L09 X X 8-input 54/74151A 1 x X
Dual 4-input 54/74153 2 X 8-input 545/745151 1 X x
Dual 4-input 545/745153 2 X 8-input 54L8/74L 5151 1 X x
Dual 4-Input 54L5/74L 5153 2 X 8-input 545/745251 1 35° as
Dual 4-Input 545/745253 2 35 8-input 54L$/74L 5251 1 357 35°
Dual 4-Input 54L8/74L 5253 2 s’ 8-input 54/741524 X
Dual 4-input 54L5/74L5352 2 x 8-tnput 54L5/74L8152 x
Dual 4-Input 54L5/74L5353 2 35° 12-input 96542 1 x
B-input 9312 1 X x 14-1nput 96L532 1 x
8-input 9aL12 1 x x 16-nput 54/74150 1 x
8-input 93512 L 1 X X *OC = Open Collector, 35 = 3-State
DECODERS/DEMULTIPLEXERS
OPEN-COLLECTOR OPEN-COLLECTOR|
ADDRESS | ACTIVE LOW | ACTIVE LOW | OUTPUT VOLTAGE ADDRESS | ACTIVE LOW | ACTIVE LOW | OUTPUT VOLTAGE]
FUNCTION DEVICENO. | INPUTS ENABLE OUTPUTS v FUNCTION DEVICE NO. |  INPUTS ENABLE OUTPUTS v
Dual 1-of-4 9321 2+2 T 4+4 1-ot-8 54/74145 3 | 8 15
Dual t-ot-4 9aL21 2+2 L 4+4 1-0f-8 w/input Latches | 545/745137 3 2 8
Dual 1-of-4 545/745139 2+2 11 4+a 10110 9301 21800 0
Dual 1-of-4 54L5/74LS139 2+2 TH1 44 Toi10 93L01 41800 0
Dual 1-0t-4 54/74155 2 241 444 ot 10 9302 2 BCD) 0 55
Dual 1-0f-4 54LS/73L8155 2 241 4+4 1-01-10 54/7445 4:8CD! 10 30
Dual 1-0f-4 54/74156 2 21 4+a 55 ot 10 54/7442A 4 1B0D! p
Dual 1-of-4 54L$/74L5156 2 241 4+4 55 10110 saLs/7aLsez | 4 BoDr o
1ot8 9309 3 ! 8 1-0f-10 54/7443A 4(Excess-3) 10
I-ot-8 9301 3 ! 8 1-0t-10 54/7444A 4 (Excess-3 10
1-ot-8 9302 3 1 8 55 Gray)
Tote 9334 3 1 8 1-01-10 54/74145 418C0! 10 15
Tot8 a3L34 3 1 3 1-0t-16 9311 4 2 6
1-01-8 54LS/74L 5259 3 1 8H 1-of-16 93L11 4 2 16
1018 54/7445 3 | 3 20 1-01-16 54/74154 4 2 16
1-01-8 54/74424 3 1 8 1-0f-10 9318 Clock 10
1-0f-8 S4LS/74LS42 3 i 3 Decade Sequencer
1-0t-8 545/745138 3 2 8 1D-:>C'-a\dll Sequencer 9320 Clock 10 3 K Puk-up
1-0t-8 54LS/74LS138 3 2 8
REGISTERS
PARALLEL GUARANTEED PARALLEL GUARANTEED
NO.OF | SERIAL| ENTRY | CLOCK | CLOCK FREQ. NO.OF | SERIAL | ENTRY | CLOCK | CLOCK FREQ.
FUNCTION DEVICE NO. BITS | ENTRY | NO. OF BITS'| EDGE MMz FUNCTION DEVICE NO. BITS | ENTRY |NO.OF BITS!| EDGE MHz
Paraliel-in/Parailel-out | 9300 4 LR 45 s 30 Parallel-in/Paraliet-out | 54/74194 4 DR, DL 43 i 25
Shift Right Bidirectional
Paraliel-in/Paraliet-out | 93Ho0 4 SR 45 Ve 45 Paraliel-in/Paraliei-out | 545/745194 4 DR, DL 45 a 70
Shift Right Bidirectional
Paraltet-in/Paratiel-out | 93LOD 4 JK 45 a 10 Paraliei-in/Paraliel-out | 54LS/T4LS194A 4 DR. DL s s 30
Shift Right Bidirectional
Paratiet-in/Paraliel-out | 93800 4 LK 45 a 70 Quad D 1352 54/74173 4 45 s 25
Shift Right Quad D (352 54LS/74LS173 4 45 Ve 30
;::;H::;:(Paranel-ou( 93HT2 4 [ s Ve 45 Guad 0 FipFion Sa74iTs " s - 75
Senat/Parallgi-in, 54/7494 4 D 2 X 4A (MUX e 10 Quad D Flip-Flop 545/74517% 4 48 o s
Parattel-out, Shift Rignt Quad D Flip-Flop 54LS/74LS175 4 45 s 30
Parallei-in/Parailel-out | 54/7495A 4 D s Y 25 Quad 2-Port Register | 54/74298 4 20 MuX N 30
Shift Right Quad 2-Port Register | 54LS/74LS298 4 2 DU N 30
g:r;u::;:(/ParaHe\-out 54L5/74L5958 4 [ 43 Y 30 Guad O SaLs/7eL5a78 " prs - 0
Paraliet-in/Paraite-out | 54/74178 4 o 43 A 25 ;:T;”;:;:{P”a”e“"“' 5417496 5 ° 5A - 10
Shitt Right
Paraliel-in/Paraliel-out | 54/74179 4+ | o 45 hY 25 Hex D Fiip-Flop Sarrarza 5 &8 = i
Shitt Right Hex D Flip-Flop 545/745174 6 65 s 75
Paraliei-in/Parallel-out | 54LS/74LS195A 4 JK 45 Iz 30 Hex D Flip-Fiop 54LS/74LS174 6 65 s 30
Shitt Right Parallel D Register 54L5/74LS378 6 65 g 30
;::;!!::;:((P;Srz:le!»out 54L5/74L5295A 4 0 45 ~ 30 Murtipon Register 9338 s V2 Py
Paraiiel-in/Paraliel-out | 54LS/74L8395 4 0 s ~ 30 Molipont Regisier o g ° | 2
Shitt Right 352 5 Speenous & - awyctronous Manufactured in U.S.A. J
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INTEGRATED CIRCUITS

o4/74 Series TTL FAIRCHILD
] Standard and Low Power Schottky
] High Speed and Schottky
. . - ~ . .
(] Available in Plastic or Ceramic Encapsulation
.
REGISTERS (Cont'd)
{ PARALLEL GUARANTEED PARALLEL GUARANTEED
NO. OF | SERIAL ENTRY CLOCK | CLOCK FREQ. NO. OF | SERIAL ENTRY CLOCK | CLOCK FREQ.
FUNCTION DEVICE NO, BITS ENTRY | NO. OF BITS' | EDGE MH2z FUNCTION DEVICE NO. BITS ENTRY [ NO. OF BITS' | EDGE MHz
Parallel-in/Parallel-out | 54/74198 8 J K 8s /S 25 Parallel-in/Parallel-out | 54/74198 8 DR, DL 8s v 25
Shift Right Bidirectiona!
Serial/Parallel-in, 541.5/74L.8322 8 2D 88 va 35 Parallel-in/Parallel-out 54L.5/74L5299 8 DR, DL 88 vl 35
Parallel/Serial-out |Bidirectionat (3852
Shift Right 1382
Parallel-in/Parallel-out 54L.5/74L. 5323 8 DR, DL 8S e 35
Serial-in/Parallet-out §4/74184 8 2D 7 25 Bidirectional (352
Shitt Right
Octal D Register 54L8/74L5273 8 8S e 30
Serial-in/Parallel-out 54L8/74L8164 8 iis) 2
shiftRight 8/ - s Octal D Flip-Flop (352 | 54L8/74L8374 8 83 s 35
Parallel/Serial-in, 54/74165 8 B) 8A 7 25 Octal D Flip-Fiop S4LS/74LSa77 8 8s 7 30
Serial-out, Shitt Right Dctal D Flip-Flap 1352 54L8/74L8574 8 :5 e 35
Parallel/Seriat-in, 54L.8/74L.5165 8 2 BA va 30 Successive Approx 54L5/74L8504 12 D e 15
Serial-out, Shitt Right Register
Parallel/Serial-in, 54/741668 8 v} 88 e 25 Serial-in/Serial-out 9326 2Xx8 2X2D e 20
Serial-out, Shitt Right Shift Right (MUX}
Serial-in/Serial-out 54/7491A 8 2D e 10 Serial-in/Serial-out 93L28 2x8 2Xx2D e 5.0
Shift Right Shitt Right (MUX)
Successive Approx 54L.8/74L8502 8 D e 15 Register File tOC2) 54/74170 4Xx4 4A e
Register Register File (OC2) 54LS/74L§170 4x4 4A Y
::Zic:;sr'“’ Approx 54L8/74L.8503 8 b < 15 Register File (3521 54LS/741L8670 4x4 4A Y
1§ := Gynchronous. A = Asynchronous
2 OC = Open-Coltector: 35 = 3-State
GUARANTEED GUARANTEED
PARALLEL CLOCK CLOCK FREQ. PARALLEL CLDCK CLOCK FREQ.
FUNCTION DEVICE NO. MODULUS ENTRY* EDGE MHz FUNCTION DEVICE NO. MODULUS ENTRY* EDGE MHz
Asynchronous 54/74290 2X5 L 32 Synchronous 9316 16 (Presettable} S a 30
[Asynchronous 54/7490A 2x5 A 32 8ynchronous 93L16 16 (Presettable) S a 13
[Asynchronous 54L.8/74LS90 2X5 N 32 Synchronous 93518 16 (Presettable) S e 70
Asynchronous 54/7492A 2X6 A 32 Synchronous 54/74180 10 (Presettable} S a 25
Asynchronous 54LS/74LS92 2X6 N 32 Synchronous 541.5/74LS180 10 (Presettable) S e 25
Asynchronous 54/74293 2X8 N 32 Synchronous 54/74181 16 (Presettable) S e 25
Asynchronous 54/7493A 2X8 N 32 Synchronous 541L.5/74L 5161 16 (Presettable) S e 25
Asynchronous 54L.8/74L 593 2X8 e 32 8ynchronous 54/74162 10 (Presettdbte) S S 25
Asynchronous 54/74176 2X5 A A 35 Synchronous 54L5/74L8162 10 (Presettable) S a 25
Asynchronous 54/74177 2Xx8 A AW 35 Synchronous 54/74183 186 (Presettable) 8 e 25
Asynchronous 54/74196 2X5 A ~ 50 Synchronous 54LS/74L$163 16 (Presettable} S s 25
Asynchronous 54LS/74LS196 2X5 A ~ 45 Up/Down 54LS/74L5168 10 tPresettable) 8 a 25
Asynchronous 54/74187 2X8 A N 50 Up/Down 54L.S/74L 8169 16 (Presettable) S a 25
Asynchronous 54LS/741.5187 2X8 A ~ 50 Up/Down 54/74192 10 A e 25
Asynchronous 54L8/74L.5290 2X5 ~ 32 Up/Down 54L.8/74L8192 10 A s 30
Asynchronous 54L8/74L.5293 2X8 N 32 Up/Down 54/74183 16 A a 25
Asynchronous 54L9$/74L 5390 2X5 . 40 Up/Down §4LS/74L 5193 16 A s 30
Asynchronous 54LS/74L8393 2x8 - 40 Up/Down 54/74190 10 A e 20
Asynchronous 54LS/74L 5480 2X5 N 40 Up/Down 54L8/74LS190 10 A va 20
Variable Modulo 9305 2X56,7.8 a 23 Up/Down §4/74191 16 A e 20
Synchronous 9310 10 (Presettable} S e 30 Up/Down 54LS/74LS191 16 A e 20
Synchronous 93L10 10 (Presettable} S e 13 Rete Multiplier 54/7497 m.f./64 e 25
Synchronous 23510 10 (Presettable) S A 70 Rate Multiphier 54/74167 mt./10 a 25
PULSE WIDTH NO.DF MIN PULSE WIDTH ND. DF MIN
VARIATION (%) INPUTS OUTPUT VARIATIDN (%) INPUTS OUTPUT
FUNCTION DEVICEND. vs. TEMP | vs. Vco | POS | NEG | RESETTABLE (tw) ns FUNCTION DEVICE ND.|vs. TEMP | vs. Vcc | POS | NEG | RESETTABLE (tw) ns
Single Retriggerabie 9600 1.5 *1.5 3 2 X 75 Single Non-Retriggerable 54/74121 +0.25 +0.15 1 2 40
Single Retriggerable 9601 *27 *1.0 2 2 50 Single Retriggerable 54/74122 27 .0 2 2 X 45
Dual Retriggerable 2602 +1.5 z1.5 1 1 X 72 Dual Retriggerable 54/74123 27 1.0 1 1 X 45
Dual Retriggerable 96L02 +1.6 15 1 1 X 110 Dual Retriggerable 98L502 +1.0 0.8 1 1 X 35
Dual Ret erabi 96502 *1.0 *1.0 1 1 X 27 .
o eroeeEne Manufactured in U.S.A,
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FAIRCHILD
L

INTEGRATED CIRCUITS

54/74 Series TTL

[ Standard and Low Power Schottky
3 High Speed and Schottky
[ Awvailable in Plastic or Ceramic Encapsulation
LINE AND BUS DRIVERS/TRANSCEIVERS/RECEIVERS
COMPANION loL los COMPANION foL 1os
FUNCTION DEVICE NO. RECEIVER mA mA (MIN) FUNCTION DEVICE NO. RECEIVER mA mA (MIN)
Quad 2 NAND Driver 54/7437 Any TTL 48 -20 Qctal Non-inverting Bus Driver (38") 54L.5/74LS241 Any TTL 64 -40
Quad 2 NAND Driver (DC™ 54/7438 96106 48 oc’ Dctal Non-Inverting Bus Driver (387 545/745241 Any TTL 64 -50
Quad 2 NAND Driver (OC") 96101 96106 80 oc* Octal Bus Transceiver 54L./74LS245 Any TTL 24 -40
Quad 2 NAND Driver 9009 Any TTL 52.8 -40 Dctal Inverting Bus Transceiver 54LS/74LS540 Any TTL 64 -40
Dual 2 NAND Driver 54/7440 Any TTL 48 -20 Octal Non-Inverting Bus Transceiver 54LS/74L8541 Any TTL 64 -40
Dual 2 NAND Driver 54H/74H40 Any TTL 60 -40 Quad Inverting Bus Transceiver 54L5/74L8242 Any TTL 24 -40
Dual 2 NAND Driver 54S/74540 Any TTL 60 -50 Quad Non-Inverting Bus Transceiver 54LS/74LS243 Any TTL 24 -40
Dual 2 NAND Driver (50 0 548/745140 Any TTL 60 -50 Quad Bus Transceiver 96103 96103 70 -18
Octal Inverting Bus Driver (35" 54LS/74L5240 Any TTL 64 -40 Quad 2-NOR Receiver 96108 78 -18
Octal Inverting Bus Driver (35%) 545/745240 Any TTL 64 -50
DISPLAY DECODER/DRIVERS
OUTPUT | OUTPUT BLANKING OUTPUT | OUTPUT BLANKING
CURRENT | VOLTAGE | ACTIVE RIPPLE [ABOVE BCD CURRENT | VOLTAGE | ACTIVE RIPPLE |ABOVE BCD
FUNCTION DEVICE NO, mA v HIGH/LOW | BLANKING | 8-INPUT FUNCTION DEVICE NO. mA v HIGH/LOW | BLANKING | 9-INPUT
1-0f-10 Cold Cathode | 8315 (54/7441) 7.0 55 L 7-Seg Decoder/Driver | 54L.8/74L$48 13 5.5 H X
(C" 7-Seg Decoder/Driver | 5S4LS/74L$49 8.0 5.5 H X
1-01-10 Cold Cathode | 74141 7.0 55 L X {Lele}]
1-0f-10 Driver (OC™) 9302 16 5.5 L X 7-Seg Decoder/Driver | 54LS/74L5247 24 15 L X
1-01-10 Driver (OC*) 54/7445 80 30 L x e
1-01-10 Driver (OC*) 54/74145 80 15 L X 7-Seg Decoder/Driver 54L5/741.5248 13 55 H X
7-Seg Decoder 9307 125 5.5 H X ‘76505.? Decoder/Driver 54L5/74L5248 80 55 H X
T-Seg Docoder E4/7448 13 55 1 X 7-Seg Decoder/Driver | 54L.S/74L$347 24 70 L x
7-Seg Decoder (OC") 54/7449 10 5.5 H X 0C"
7-Seg Decoder/Driver | 93178 40 20 L X X 7-Seg Decoder/Driver | 54LS/74LS447 24 7.0 L X
7-Seg Decoder/Driver | 9317C 20 30 L X X ocn
7-Seg Decoder/Driver | 54/7446A 40 30 L X 7-Seg LED Driver 9368 20 7 H X
«©CY Common Cathode
7-Seg Decoder/Driver | 54/744TA 40 15 L x 7-Seg LED Driver 8370 25 55 L X
[{eley] Common Anode (QC*)
7-Seg Decoder/Driver | 54L.S/74LS47 24 15 L X 7-Seg LED Driver 9374 15 1o L X
toC* Common Anode (OC™
ARITHMETIC OPERATORS
FUNCTION DEVICE NO. DESCRIPTION NO. OF BITS FUNCTION DEVICE NO. DESCRIPTION NO. OF BITS
Adder 54/7480 Gated 1-Bit with Carry 1 Comparator 9324 5-Bit Magnitude 5
Adder 9304 Dua! 1-Bit with Carry 2 Comparator 93L24 5-Bit Magnitude 5
Adder 54H/74H183 Dual 1-Bit with Carry 2 Comparator 93546 6-Bit {dentity with Expander 6
Adder 54/7482 Full 2-Bit with Carry 2 Comparator 93847 6-Bit Identity (OC") 6
Adder 54/7483A Full Binary 4-Bit with Carry 4 Encoder 9318 Priority 8-Bit with Expander 8
Adder 54LS/74LS83A Full Binary 4-Bit with Carry 4 Encoder 93L18 Priority 8-Bit with Expander 8
Adder 54/74283 Full Binary 4-Bit with Carry 4 Multiplier 9344 Binary 4 X 2-Bit 4%2
Adder 54L5/74LS283 Full Binary 4-Bit with Carry 4 Multiplier 93843 2s Complement 4X2
Arithmetic Logic Unit 9340 ALU with (nternal CLA* 4 Multiplier 54L5/74L5384 Serial/Parallel 2s Complement 8
Arithmetic Logic Unit 9341 (54/74181) ALU with External CLA" 4 Parity 54/74180 8-Bit Parity Generator/Checker 8
Arithmetic Logic Unit 93L41 ALU with External CLA* 4 Parity 93862 9-Bit Parity Generator/Checker 9
Arithmetic Logic Unit 54L5/74LS181 ALU with External CLA" 4 Parity 9348 12-Bit Parity Generator/Checker 12
Arithmetic Logic Unit 93541 ALU with External CLA" 4 Parity 54L5/74L5280 9-Bit Parity Generator/Checker 9
Carry Lookahead 9342 (54/74182) CLA generator for 9341 True/Complement 54H/74H8T 4-Bit True/Complement 4
Carry Lookahead 93542 (545/745182) CLA generator for 93541/9405 Zero/One Element i
Comparator 9366 (8242) 4-Bit Indentity Exclusive-NOR (OG- . True/Complement 548/745135 Dual 2-Bit Exclusive OR/NOR 4
Comparator 54/7485 4-Bit Magnitude with Expander 4 “CLA - Carry Lookahead. OC = Opan-Collactor
Comparator 54LS/74LS85 4-Bit Magnitude with Expander 4
RANDOM ACCESS MEMORIES
AvDRESS | sELECT Pt ADDRESS | SeteeT READ/WRITE
ACCESS | ACCESS ACCESS | ACCESS
TIME-ns | TIME-ns com MiL TIME-ns | TIME-ns
{MAX) (MAX) [0°C to +70°C|-55°C to +|zs*’q (MAX) (MAX)
ORGANIZATION | DEVICE NO. | DESCRIPTION | MIL/COM | MIL/COM | ns (MAX) ns (MAX) ORGANIZATION | DEVICE NO. | DESCRIPTION | MIL/CDM | MIL/COM | ns (MAX) ns (MAX)
TTL LOW POWER SCHOTTKY
16 X 4 7489 L oc! 60/60 ]- 50/50 15 l 115 16 X 4 54LS/74L.589 oc! 37372 10/102 722 722
SCHOTTKY 16 X 4 54L5/74L$189 3s1 37/372 10/102 722 722
16X 4 545/745189 381 50/35 32/22 55 70 16 X 4 54LS/74L5289 oc! 37/372 10/102 722 722
16 X 4 545/745289 oc! 50/35 2517 55 70 3 6 - Open-Colecror 35 - 2-tate Manufactured in U.S.L‘
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INTEGRATED CIRCUITS

-
74F Sel‘les FAIRCHILD
[ Speed—Faster than Schottky
. 0 )
(] Power is 25% of Standard Schottky
(] Planned f0 Functions
FAST GENERAL CHARACTERISTICS
@®20mA OUTPUTS FOR BETTER LINE DRIVING CHARACTERISTICS @7 V INPUT BREAKDOWN
@ HIGHER los FOR DRIVING CAPACITIVE LOADS @ INPUT LOW CURRENT—600 uA
@800 mV THRESHOLD OVER MILITARY TEMPERATURE @ POWER IS 25% OF STANDARD SCHOTTKY
@ INPUT LEAKAGE 20 uA MAXIMUM @ SPEED — FASTER THAN SCHOTTKY
DC CHARACTERISTICS OVER OPERATING AC CHARACTERISTICS OVER OPERATING
LIMITS CL =15 pF CL =50 pF CL = 50 pF
SYMBOL CHARACTERISTICS UNITS TEST CONDITIONS PART SYMBOL Ve = 5.0V Ta = 25°C COMMERCIAL MILITARY UNITS
Min Typ Max MIN TYP | MAX | MIN | MAX | MIN | MAX
Guaranteed Input . 0 20 7.0
Vi Input HIGH Voltage 20 \ teLH 1.5 29 39 20 8 g
HIGH Voltage TAFO0 | o, 15 26 36 20 55 20 65 ns
Guaranteed Input
ViL input LOW Voltage 0.8 v tPLH 2.0 35 48 2.5 70 2.5 8.0
LOW Voltage TAF0Z | 15 26 35 20 55 20 65 ns
e Input Clamp Diode Voltage 12 v Vee = Min, Iy = -18 mA toLn 15 27 38 20 6.0 20 70
XM | 25 34 Vce = Min, lon = -1.0 mA IR 15 2.5 3.5 2,0 5.5 2,0 6.5 ns
Vor Output HIGH Voltage XC |27 34 v V|Nr jr V;th;r \gIH aras oo 20 41 55 30 70 30 88 s
per Truth Tavle tPHL 25 36 50 30 6.0 30 7.0
Ve = Min, oL = 20 mA
VoL Output LOW Voltage 035 05 v Vin = ViL oF Vin 7ar10 | 1P 15 5'9 2 3 20 5(5) 28 ;g ns
per Truth Table tPHL 1.5 7 3 2.0 5
- 25 42 5.5 30 7.0 30 8.0
10 20| wA Vee = Max. Vin = 2.7V 2aF1y | 1L ns
M Input HIGH Current o1l ma Voo = Max, Vi = 7V thhe 25 37 50 30 6.0 30 7.0
1 Input LOW Current 06 mA Vee = Max, Vin = 0.5V PLH 15 29 3.9 20 6.0 2.0 70
G it TR0 15 2.8 38 20 55 20 6.5 ns
los Qutput Short Circuit Current | -40 -150 mA Vee = Max, Vout =0V
- - a3 tPLH 25 3.9 55 3.0 7.0 3.0 8.0
POWER SUPPLY REQUIREMENTS IALEL R 25 35 50 30 60 30 70 ns
{Current in mA) rerea | PO 15 36 4.8 20 70 2.0 8.0 N
1 38 2.0 5 20 5.
74F00 | 7ar02 | 74F04 | 74F08 | 74710 | 74F11 | 74F20 | 74F32 | 74Fe4 {PHL 5 28 5 5
Iccn 28 56 42 8.3 2. 6.2 14 8.3 2.8
o 10.2 13.0 15.3 12.9 7.7 9.7 5.1 155 47
SSI GATE FUNCTIONS COUNTERS DECODER/DEMULTIPLEXERS
DEVICE l DESCRIPTION DEVICE DESCRIPTION DEVICE DESCRIPTION
54F/74F00 | QUAD 2-INPUT NAND GATE 54F/74F 160} BCD DECADE CTR. ASYN RESET 54F /74F537 | ONE-DF-EIGHT DECODER;
54F/74F02 | QUAD 2-INPUT NOR GATE 54F/74F161| 4-BIT BINARY CTR. ASYN RESET 3STATE QUTPUTS
54F/74F04 | HEX INVERTER 54F/74F162| BCD DECADE CTR, SYNCH. RESET 54F/74F538 | ONE-OF-EIGHT DECODER;
54F/74F0B | QUAD 2-INPUT AND GATE 54F/74F163| 4-BIT BINARY CTR. SYNCH. RESET 3STATE OUTPUTS
54F/74F10 | TRIPLE 3-INPUT NAND GATE 54F/74F190| UP/DOWN DECADE COUNTER 54F /74F539 | DUAL ONE-OF-FOUR DECODER;
54F/74F11 | TRIPLE 3-INPUT AND GATE 54F/74F191| UP/DOWN BINARY COUNTER 3-STATE OUTPUTS
54F/74F20 | DUAL 4-INPUT NAND GATE 54F/74F192| UP/DOWN DECADE COUNTER
54F/74F32 | QUAD 2-INPUT OR GATE 54F/74F193] UP/DOWN BINARY COUNTER
54F/74F64 | AND/OR — INVERT GATE
DEVICE DESCRIPTION BUFFERS & LINEDRIVERS
- —— DEVICE DESCRIPTION
S
§4F/74F151) 8INPUT MULTIPLEXER PP . DEVICE DESCRIPTION
54F/74F153| DUAL 4-INPUT MULTIPLEXER 54F/74F 194 | 4BIT BIDIRECTIONAL UNIVERSAL
54F/74F157 | QUAD 2-INPUT MULTIPLEXER SHIFT REGISTER 54F(74F240 | OCTAL INV. BUS/LINE DRIVER
54F/74F168| QUAD 2-INPUT MULTIPLEXER 54F/74F195 | 4-BIT PARALLEL ACCESS SHIFT 54F /74F241 { OCTAL BUS/LINE DRIVER
54F/74F251] B-INPUT MULTIPLEXER 3-STATE REGISTER 54F/74F242 | QUAD BUS TRANSCEIVER
54F/74F253| DUAL 4-INPUT MULTIPLEXER 3-STATE 54F/74F 299 | OCTAL SHIFT/STORAGE REGISTER 54F/74F243 | QUAD BUS TRANSCEIVER
54F /74F257 | QUAD 2-INPUT MULTIPLEXER 3-STATE 3STATE 54F /74F244 | OCTAL BUFFER/LINE DRIVER
54F /74F258| QUAD 2-INPUT MULTIPLEXER 3-STATE 54F/74F322 | OCTAL SHIFT/STORAGE REGISTER 54F/74F645 | OCTAL BUS TRANSCEIVER
54F/74F362 | DUAL 4-INPUT MULTIPLEXER 3STATE
(INVERTED 153) 54F/74F 323 | OCTAL SHIFT/STORAGE REGISTER
54F/74F363] DUAL 4-INPUT MULTIPLEXER 3-STATE 3STATE
(INVERTED 253)
DEVICE DESCRIPTION DEVICE DESCRIPTION
T DEVICE r DESCRIPTION
54F/74F74 | DUAL D-TYPE FLIP-FLOP 54F /74F1B2 | CARRY LOOK-AHEAD GENERATOR
54F/74F109 | DUAL JK TYPE FLIP-FLOP 54F/74F280 | 9-BIT PARITY GENERATOR/CHECKER 54F/74F189 | 64-BIT MEMORY 3-STATE
54F/74F176 | QUAD D FLIP-FLOP W/COMMON 54F/74F381 | ARITHMETIC LOGIC UNIT 54F /74F 289 | 64-BIT MEMORY OPEN COLLECTOR
MASTER RESET 54F/74F510 | 4-BIT SHIFTER; 3-STATE OUTPUTS
54F/74F373 | OCTAL D LATCH 54F/74F517 | ARITHMETIC LOGIC UNIT
54F/74F374 | OCTAL D FLIP-FLOP 54F /74F521 | OCTAL COMPARATOR
54F/74F379 | QUAD D FLIP-FLOP W/ENABLE 54F/74F524 | REGISTERED COMPARATOR
54F/74F533 | INVERTING OCTAL D LATCH 54F/74F56B | B X 8 MULTIPLIER
FLOP X u E 13 :
54F/74F534 | INVERTING OCTAL D FLIP-FLO 54F/74F559 | 8-81T MULTIPLIER/DIVIOER Manufactured in U.S.A.
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INTEGRATED CIRCUITS
e, —————

FAIRCHILD C—MUS
L]

(] Industry Standard B Spec
(1 High Noise Immunity and Standardised Drive Characteristics
| Function | peviceno. | GATES | Function oEviCENO. |
NAND Gates [ Function [~ oevicewo. | NOR Gates
-Input NAN 4011 ‘Quad 2-Input NOR 40018
Quad 2-Input NAND 8 AND Gates ‘
Triple 3-Input MAND 40238 Triple 3-Input NOR 40258
. Quad 2-Input AND 4081B ual 4-Input NOR 40028
Dual 4-1 t NAND 0128 ual 4-inpu
val loput Triple 3-Input AND 40738 o oren
8-Input NAND 40688 8-Input
o Dual 4-Input AND a0828 P!
OR Gates
Quad 2-Input OR ! «718____ | Inverters and Buffers Complex Gates
Dual 4-input OR ] 40728 o veriar 4069UB Quad Exclusive OR 40308
Triple 3-Input OR ] 40758 Hex Inverting Buffer 40498 Quad Exclusive OR 40708
Schmitt Triggers Hex Non-Inverting Buffer 40508 Quad Exclusive NOR 40778
Quad 2-Input NAND Schmitt Trigger 40938 ] 3-State Hex Inverting Buffer 400988 Dual 2-Wide, 2-input AND-OR-Invert 4085
Duai Schmitt Trigger 45838 3-State Hex Non-nverting Buffer 400978 4-Wide. 2-Input AND-OR-Invert 40868
Hex Schmitt Trigger 40014B Quad True/Complement Buffer 40418 Duat Compiementary Pair Plus Inverter 4007UB
> _ 5 =
S g3
oe lo s o |o c
= Sa2|0d 2 N s a2loa S
Flesl3E7 522 % Elesl%i%1523| 8
o || 8|88 2 |85%) CE o |« | 818825 (535%| 28
2z 5 23lwsg|lae.]| EE z 3 23lus glla c e
< a £ |Vl o IR S o c 3 c (Ul g Qlo ¢ o o
2 g 2] 853275588 8 w (B85 L(0ig S8
3 Q El2s| 58”289 5o 3 g | ol Elog|58 |85 @
g 2 | 8| 5|23/ 85 |28 |2 g 2 |81 5|2a/85 |287| ¢
2 o [a|oluslga |§ M Iy a ajdiSc|ga |§ 3
 Dual JK Flip-Flop __Jao2are [k [ RS H | 35 45 | cat 4-Bit Latch 4044B | RS | RS| H.J 14 30 | cx
Dual D Fiip-Fiop 40138 | D RS | H | 30 38 | c22 Dual 4-Bit Address Latch 47238 | D | x| L 20 s0 | c2s
Quad D Flip-Flop 401758| D | x | H 0 3% | c23 5-Bit Address Latch 47248 | D | X | L 20 40 | c29
Quad D Flip-Fiop w/3-State Duptuts| 40768 | D | MR| L | 35 35 | cro BCD-to-7-Seg Latch/Decoder/Dvr | 45118 | D | X | L “ w© | ci11
Hex D Fiip-Flop 401748| O | x | H| © 3 | ca BCD-t0-7-Seg Latch/Decoder/Dvr (45438 | D | x | H | 40 200 | C12
4-Bit Latch 40428 | D | — | H | 16 6 | c2 for Liquid Crystal
4-Bit Latch 40438 | RS | RS H 14 30 C26 BCD-to-7-Seg Latch/Decoder Dvr  { 4734B D X L 14 [0 c14
w/Ripple Blanking
5] 21 1. 2] 2] 2],
” ) z > % Y ) B 2
. 2 @ 0 v O =0 . 2 T & Q < 9 2
o 3 3 do|ogc | ga| CE I 3 5 8838 za| 2§
z 2 2 - > o> > g 2 2 2 a - @ > > c S
s m £ 5 3o |52 | =2 | &% c £ g 52 | 22 |2 | 8%
g b ® a 23 | §2 s3| o8 § w - 3 28 |28 |38 | 0=
= 3] 2 T gEx 18> 38 2 Q 2 % > e: 8% 358
g > 2 S oL jue [N - [ H H 3 e wE S S
w 4 =
2 ] & = 2 2 213 @ a & - H 2 2| S
Quad 2-Input 40198 —_ X 37 37 C30 Duat 4-Input 45398 X X 88 53 7 c32
Quad 2-Input 45198 X 50 so | car Single 8-Input | 45128 | x | sae | s | a5 | 75 | c3
.
REGISTERS
!
L. c 2 c
S |a 5.
To |2a 2 go 135G 2
5 z 2o |58 % ) ~ SR 188, 3
] w |22 @ u> |3ea| gE ] 52 o w> fgre| ¢E
z = 6z g Y 2 5 z 2 FleEl 9 =3 ” e
c = c W ] 28 loc -3 c = c jwm ° v % {oc S O
s w @ Wl w 22 |-l Of 6 o @ Wiz gl w - = B |
= o s = |29 x 0= |« 30| 50 = o 5 s 2° x O=- |x >0 a
g > 2lsgl 3§ PR TR ! 5 > 8 35 3 o |53l
5 w 8 TIs2| 2 sI |28 2 5 w S 38z 2 2 |opg 2
2 o z | &8 S |22 (0 3 I c z | &ia 6 | == 1o S
Paraliel-In/Parallel-Out | 40358 s [K]a H 17 % | ca Serial-In/Serial-Out 40068 | 18 |D - 30 37 | cas
Parallel-in/Parallel-Out | 40194B | 4 | D H 14 45 | cen Serial-In/Serial-Out 47318 | 256 |D | — | H— 8.0 95 | c46
Bidirectional |
= Serial-In/Serial-Out 40318 | 64 [D | — 8.0 60 | c78
Paraltel-in/Paraliel-Out 401958 4 JK 4 L—H 14 45 cat o
Serial-In/Serial-Out 45578 |11064|D | — - 10 | 150 | ceo
Seriai-In/Parallel-Out 40158 8 [p| -] L-H 14 85 | ca2 Variable HoL
Parallel-In/Serial-Out 4018 | 8 |D |8 L-H | 147 68 | c43 _JorL-H
Parallet-in/Seriai-Out 40218 8 |o 8 {t-H]| 1 74 | caa Parallel/Serial- 40348 8 (D8} L-H{I 80 | 155 | C79
input/Output |
a o]
- z H 2 . = s 2
2 £ 2
2 8 3 = 2 h a 2
o 5 Q ° o I S o
g w H g S w s g
w [=] o Z o o aQ Zz
Adder 40088 Binary Adder 4 Register Unit 45818 4-Bit Arithmetic 4x2
Adder 45608 BCD Adder 4x2 Logic Register Unit
Carry Lookahead 45828 Carry Lookahead Block ) Rate Mutiplier 45278 BCD Rate Multiptier
Comparator 400858 | Magnitude Comparator A Parity Checker/Generator 45318 ése-rl’r;;::(«ob:vamy Checker/ | 13
Data Path 4 Path
ata Path Switch 7048 Data Path Switch 4 Parity Encoder 45328 8-Input Parity Encoder 8
ArithmeticlL ogicRegister Stack { 47058 Arith Logic Register Stack 4 Complementer 45618 9's Complementer a
Data Access Register 47078 Data Access Register 4 Sequencer 47088 10-Bit Microprocessor 10
: Se
Manufactured in U.S.A. quencer
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INTEGRATED CIRGUITS

c_MOS FAIRCHILD
Industry Standard B Spec
> >
2 z 2 H E S
E g >
£ 5 < | &, g H H £l £ o Sa
. T ¢ 0O .
g 2|z s| 884883 g 2|z g| 8alaga
z £ 18|38 5= | &> c z £1513%| 5= | 2=
c @ =3 - - w 2 a |23 & B
] ] §13/32| g2 |98 g ] E|3|22| 38| =28
B 4 § | 2|08 | &€ | &= © = T | 2(9E| @ | ubk
H iu ° ° S g - s w v I S ° @
2 o < | & S 2 2 2 o <« | < & H e
Dual 1-of-4 Decader asssB | 22 | 2 | H 60 60 8-Channel 40518 1 H 125 | 105
Dual 1-0f-4 Decoder 4ss6B | 2x2 | 2 | L 68 58 _Demuttiplexer e
I D BCD-to-7-Segment 1B [ 4 |1 | H EY 98
| '-of-10 Decader 4288 | 4 | — | H % i LatchvDecoder/Ovr
1-0f-16 Decoder s | 4 |1l 95 95 BCO-10-7 Segment 45438 | 4 | — lnorL] 200 | 200
1-0f-16 Decader 4158 | 4 |9 L 95 Latch/Decoder
- - - j
Dual 4-Channel 40528 2 1 h 125 105 Dvr for Liquid Crystals N .
Oemuttiplexer BCD-to-7-Segment 4730 | 4 | 1 | H 90 98
Latch/Decoder/
Dvr w/Ripple Blanking
T > >
22 2 gl
- [ s o2 - 2 e
Z 2 | gloZ c >
. h-] = o = o -] ~
] g 2 |g.028 38 . = 2 5589 a
. g §| F BZEsS s 3| & |55=83
2 8 s ls| £ ©Of|fég . z 8 § 83532
T 3 3 H x o322 ] W ° ® - £legs
2 > ° s © £ et = o 5 & x 5|05 >
s @ ] 5 s |E¥ T s 3 H 3 |25|°8E
fre =] b3 a o H 4 g w -] 5 2 x v
o o = 3 o = c
4-Bit Sync Count Up 401608 | Decade | S | i-H |12 s5
S = 7-Bit Ripple Count Up 40248 | Binary | — | H-L | 30| 45
4-Bit Sync Count Up 401618 | Binay | s | H | 12| s5
= - 12-Bit Ripple Count Up | 40408 | Binary | — | H-L | 25] 55
4-Bit Sync Count Up 401626 | Decade | S | L~H | 12| 55 - -
- 14-Bit Ripple Count U 40208 | Binary | — | H-L | 25| 55
4-Bit Sync Count Up 401636 | Binary | S | L-H | 2] 8 iz P 4 ne e
" - 4-Bit Johnson Counter | 40228®| 108 | — | L-H B 95
4-Bif Sync Count Down | 45228 | Decade | A L-H 10 |, 95 of HeL
or H-L . -
— — - 1-of- — —H 1 t14
4.8it Sync Count Down | 452682 | Binary | A | L-H | 10| 9 5-Bit Johnson Counter | 40178 of-10 (erH L 38
or H—L .
e ¥ @ - - -
B Sy w108 | decage T A T om 2 e 5-Bit Johnson Counter | 40188 L-H 0] 115
Count Up/Down Bit Rate Generator 47028 [14-BitRates] — | L-H | 65| 40
4-Bit Sync 4168 | Binary | A | L-H 12| e 21-Stage Binary Counter | 40458 | Binary | — | L-H | 25| 900
Y I .
Count Up/Dawn - 24-Stage Binary Counter | 4§21B | Binary | — | H-L 12| 3200
-Bit de | A ~H 1 e
4-Bit Sync 401928 | Decade L 80 105 Real Time 5-Decade 45348 |Decadetxsl| — | L—~H | 45| 1000
Count Up/Down
i . ] Counter
4-8it Sync 401938 Binary A L-H 80| 105 3-Digit BCD Counter 45538 |Decade (x3)] — L-H 601 300
Count Up/Down or H-L
4-Bit Sync 40298 Decade | A L-H 12 62 7-Stage Counter 47278 Binary | — L—-H 80 90
Count Up/Down or Binary A %]
7-Stage Counter 47378 | Binary | — | L-n | 80| 90
Dual 4-Bit 45188 | Decade | — | L-H w0} 95
Sync Count Up or Hoel Programmable 47228 | Binary | — | H-L |60 1000
it Al Timer/Counter
Dual 4-Bit Synchronous | 45208 | Binary | — | L-H 0] 95 — .
Count Up or HoL Industrial Time Base 4566B | Decade | — | H-L |32 | 400
Generator
1 A Asynchronous. §  Synchronous
2 To be announced
| 33 2 3 »
- g2 £ = g >
[} £8x 22 33 o £F, zE& 33
2 |38 e Ew . R 2l A
c 3 o = 3 £
H u 1838 212 30 2 6 [a% g flzi2] 50
T g >omQ E o 20 g S >oa 0 = = e a0
: BRI : ML
2 a LR z |a| o [N ) is e |z |&] o
Dual Retriggerable 45281 13% 1 X 300 Dual Precision 45388 | 10.5% ] x 200
Resettable Monostable Monostable Mullivibrator
Muitwibrat . 1. 14 ]
Jetvibrate! —— Micro Power Phase 40468 - - - - -
Low Pawer Monostable/ | 40478 - | x - Locked Loop
Astable Multwibrator
< & <
| 3|5 i -
i TlEg> 2 28>
; 5 [ fe|%E% | 2 Loog s|ielot®] 3
g 2 Sk g : z B la> |80, 8§
= £ “lo,0| 8> c i £ 0 i
8 w z &0 3 w Zn F- el
2 o 2 |08 %% | = Z t 5] 210 58> | wm
3 2 2 ofs$g H S g o ols2 ]
g 2 2 5% %8 | & 5 2 23> |2% | &
2 o G| = 3 @ s a w = 3 @
Quad Biiateral Switch [ a8 | x | 80| 125 | 015 Triple 2-Channel 40538 | X | 600 | 100 [ o015
o 75 Multiplex; Demultiplexer +75
Quad Bilateral Switch 40668 | Xx | 520 100 | 015 16 Channel Mux/Demux 40678 | X | 600 { 100 | 0-15
+75 - +75
Dual 4-Channel 4052B | X | 600 | 100 | 0-15 4xd4 Cross Point Switch 47418 | X | 840 | 100 | 0-15
Multiplex/Demuitiplex +75 7.5
8-Channel 40518 | x | 600 100 | o015
MultiplexerOemultiplexer -75
Manufactured in U.S.A.
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INTEGRATED CIRCUITS

Bipolar Memory

3 RAM'’s, ROM’s, PROM'’s and FPLA
C3J TTL and ECL
3 IS0 Planar Technology

CALL COMWAY... (0344) 24765 or TELEX 847201

TTL RAMs
. . Read/Write - Read/Write
H 3 Cycle Time E [ Cycle Time
= oy = s S e €
fglée 2 |3z 2132 v |2
] 5 T |BE|8g] o | 5188 ; s c |BBl3s| o | B, &%
: 2| & |3%ec|cRE| 5 |ES|E| @ g g § |$S|sE|RE| i |ic|z| =
w 5 3 222N 1 E+v3| 2% |03 (& 3 w 8 2 s2lzh | *3 | 2% |o a k't
o c T H O816eS| Juw | 88|35 e I < S s o2 o= - o 4
> s 8 1 gloge| £ | 3 1 x s § G H S| 2. | 0E | 8BE|® )
w e 4 -1 8 OF| b H ] -] W 4 3 3 8| 9* o H -] 8
Q o o < < ° ? a z a o o <] < < | & w Q z a
PC |DC[DM PC] DC | D
54LS/741L.589%) 16x4 oc — — — - — 16 ]t 93L412 256x4 ocC 45 20 60 75/70 250 28 X
54L8/74L5189'Y| 16x4 3s -] - — |6t it 93422 256x4 35 30 | 20 45 60/55 | 475 | 22 | X | x| X
54LS/74L5289') | 16x4 oc - | - — - — |1ttt 93L422 256x4 3 45 | 20 60  75/70 | 250 | 22 X | X
7489 16x4 ocC 30 | 30 | 60/55 60/55 —~ (1. | tft]t 93415 1024x1 ocC 30 | 15 45 60 475 | 16 x| x
9410 16x4 3S 35 25 502 — 375 |18 | X | XX 93L415 1024x1 [e]o} 35 | 20 60 70 200 | 16| X| X[X
93410 256x1 oc 45 | 25 | 60/45 70/55 | 450 |16 | X | X[ X 93415A 1024x1 oc 25 | 15 30 — 475 | 16 x| x
93410A 256x1 ocC 35 20 45 — 450 |16 | x | x| X 93425 1024x1 38 30 15 45 60 475 [ 16 | x| x| X
93411 256x1 ocC 45 | 25 | 55/45 65/55 | 475 |16 | X | X! X 931425 1024x1 3s 35 | 20 60 70 200 [ 16| x| x|x
93411A 256x1 oc 40 | 25 45 - 475 |16 | x [ X[ X 93425A 1024x1 3s 25 15 30 — 475 | 18 XX
931420 256x1 3s 40 | 20 45 55 250 |16 X[ x 93470 4096x1 oC 30 | 15 | 50/55 60/70 | 800 | 18 x| x
931421 256x1 38 45 | 30 | 90/75 100/90 | 275 |16 | X [ X[ X 93471 4096x1 38 30 | 15 | 50/55 60/70 | 800 | 18 X | X
93421 2 S 35 | 2 /35 /4 475 [16 | X | x| x ;
34 56x1 8 0_| 50185 60/45 93481 4096x1 DY"a"‘é‘; % | 35 120 —  |45/350| 16 X
93421A 256x1 3s 30 | 20 | 40735 — 475 |16 x| x
93419 64x9 oc 35 | 15 45 60 725 |28 x| X 93481A 4096x1 DV"E’“;; 80 | 35 100 - 45/350 | 16 X
93412 256x4 oc 30 | 20 45 60/55 | 475 |28 X
ECL RAMs
100142 4x4 - 27 — 33— 730 (24 |t |t |t 10414 256x1 — 70 | 40 — - 450 | 16 t
10145A 16x4 — 85 | 45 | 9.0/10® — 500 | 16 X 100414 256x1 - 70 | 40 — - 500 | 16 t
100145A 16x4 — 48 — - - 765 [24 |t [t ]t 10415 1024x1 — 25 | 7.0 35/382  — 475 | 16 X
10405 128x1 — 12 | 50 1512 475 | 16 X 10415A 1024x1 — 12 | 50 | 20270 — 475 | 16 X
10410 256x1 -~ 18 | 70 | 30/38@ — 475 | 18 X 100415 1024x1 — 12 | 50 | 207300 — 500 | 16 X
10411 256x1 - 2 | 70 35/4710  — 360 | 16 X 10470 4096x1 — 25 10 — — 900 | 18 x
TTL ROMs
93457 256x4 | ROM,0C 25 | 12 45 60 425 116 [ X | X[ X 93432 512x8 | ROM,OC 35 15 55 70 650 |24 | x| x|[Xx
93467 256x4 | ROM,3S 25 12 45 60 425 16 | X [ X|X 93442 512x8 | ROM.3S 35 15 55 70 650 [ 24 | X | X| X
93431 512x4 | ROM.OC 30 | 15 50 60 475 (16 | X | X[ X 93454 1024x8| ROM,OC 30 | 20 45 60 550 | 24 | x| x|x
93441 512x4 | ROM.3S 30 | 15 50 60 475 | 16 | X | X | X 93464 1024x8| ROM 38 30 | 20 45 60 550 |24 | x| x|x
TL PROMs/FPLAs
93417 256x4 | PROMOC | 25 | 12 45 60 425 |16 | x | x| x 93452 1024x4| PROM,OC | 30 | 15 55 70 650 | 18 | x| x| x
93427 256x4 | PROM, 38 25 | 12 45 60 425 |16 | x | x| x 93453 1024x4| PROM.3S 3 | 15 55 70 650 | 18 | x| x| x
93436 512x4 | PROM,OC | 30 | 15 50 60 a75 |16 | x | x| x 93450 1024x8| PROM,OC 30 | 20 a5 60 550 | 24 | x| x| x
93446 512x4 | PROM.3S 30 | 15 50 60 475 |16 | X | x| x 93451 1024x8| PROM,3S 30 | 20 a5 60 550 {24 | X| X| X
93438 512x8 | PROMOC | 35 | 15 55 70 650 |24 | X | x| X 93458 16x48x8| FPLA.OC 25 | 15 — - 750 | 28 | x| x| x
93448 512x8 | PROM.3S 35 | 15 55 70 650 |24 | x| x| X 93459 16x48x8| FPLA.3S 25 | 15 - — 750 | 28 | x| X|x
ECL PROMs
10416 256x4 | PROM 15 4.0 256) — 650 16 X I 1. OC = open collector, 3S = 3-state T To be announced during life of catalogue
2. Measured @ Ta = 25°C
100416 256x4 | PROM 15 | 4.0 256) 650 | 16 X 3. Typicat Data In to Match Out
4. To be announced
5. —30°C to+85°C
Manufactured in U.S.A.
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INTEGRATED CIRCUITS

MOS

e ————————
FAIRCHILD
L]

3 Dynamic & Static RAM’s
(] Shift Registers & FIFQ
(] Consumer & Industrial

RANDOM ACCESS MEMORIES

H s
% g F = B
. ® i% S < . o a%w %
- ¢ o . ]
g fF (Exig-| 2% : | 2 2 § |Es || 2% 3|z
w 32 w% |F3 O3 2 s ] w 3 a3 | F5 Oy g |t
H Q g 8= | 0% 5 E g |s € Q H 2= | 9% 5t g |s
4 3 § | gelee) 3 s 8 z $ (s |gz| 3 £ |
3 o a < S < s z S o o < 9 [ = z
MOS
1024x1 | 21L02H Static 250 250 158/244) cl16 1024x1 | 21021 Static | 450 | 450 | 289?385 | CLM | 16
1024x1 | 21LO2F Static | 350 | 350 158/24(4) c |16 1024x1 | 21022 static | 650 | 650 | 2892385 | CLM | 16
1024x1 | 21L021 Static 450 450 158/244) Cc |16 1024x1 | 3542/21028 Static 150 150 289 C {16
1024x1 | 210022 Static | 650 | 650 158/24(8 C |16 1024x1 | 3542A/2102R | Static | 200 | 200 289 cl16
1024x1 | 2102LH Static 250 250 | 158@/220% | CLM | 16 1024x4 | F2114 Static { 200 | 200 350 c| 18
1024x1 | 2102LF Sraic 350 350 | 158©/220™ | LM | 16 16,384x1 | F16K3 Dynamic| 200 | 375 465/201! C |18
1024x1 | 2102L1 Static | 450 450 | 158272209 | CLM | 16 16,384x1 | F16K4 Dynamic| 250 | 410 465/20% C|16
1024x1 | 2102L2 static | 650 | 650 | 158@/220% | C,LM | 16 16.384x1 | F16KS Dynamic| 300 | 500 465/201 cl1e
1024x1 | 2102H static | 250 | 250 | 289385 | CLM | 16
1024x1 | 2102F static | 350 | 350 | 28927385 | cLM | 16
CMOS
16x4 | 4710B Static 95/6) | — 0.4 CcM |18 256x4 | 47218 Static | 2409 — 07 CM | 22
16x4 | 47258 Static | 100 | — 0.4 cM | 16 1024x1 | 473685 Stasic | 3200 | — 0.7 cM | 16
256x1 | 4720B Static 95 | — 04 CM | 16
ROMs, EPROMs AND CHARACTER GENERATORS
H 5
i = Z &= z
. % 2%
£ ¢ 5 B 3d| § |2 £ | 3 (58] 5 |
] w 3 3| o z H H E] w i -8 (o3 H [
A H i1 88| & | 5 | ¢ H 22 |53 2 |
g & g 32 1 % § | s g |3 § ge 1 % £ 1
(=] o Q < a - z (=] o Q < a [ z
MOS MOoS
64x5x7 | 3257 Character Generator 1000 715 c 24 512x8 (35152 ROM 700 510 [ 24
84x7x5 |3258 Character Generator 800 500 [o] 16 1024x8 |F2708 EPROM 450 800 [ CLM 24
64x9x7 |3260 | Character Generator 1000 660 c | 2 1024x8 |F27061| EPROM 350 800 cL 24
512x8 |35141 | ROM 850 580 c | 2 1024x8 |F3508 | ROM 450 330 c | 2
512x8 [35142 | ROM 1000 580 Cc | 24 2048x8 |F3516E| AOM 450 330 C | 24
512x8 [35151 AOM 600 510 c 24 1. C = Commercial temperature range: L = Limited military temperature range; M = Military temperature
2. Commercial temperature range range
3. Military and timited military tempareture range
cMOS 4, Standby power
© 5. To be announced
| 2sexs [a73s8 | ROM [ 1528 | o7®] cm | 24 ] T o0 = 10V

SHIFT REGISTERS

FRETRCIEN

Standby power
Minimum trequency specification

§ s
g g 5z =
13 y -3 % 3 ; a x 5%
S © 3 o Q a @
3 z H FE| 2 5 2 = z rx| B2 5 e
8 w 3 €3 | Oy [ a ] u cgl o3 s a
€ =3 T s< x g - c [¥] 82 -2 5 -
-] > N 4 ° ® 3 N T E a ]
2| 2 £ g2 % § lg ¢z g2 3 £ |
] a a [ -4 - 2 [e] o [ a i z
MOS mos
32x6] 3348 | Sratic Shit Register 1.0 150y c | 24 80x4 | 33572 | Swatic Shift Register 20 285 c [ 16
32x6 | 3349 | Static Shitt Register 1.0 150 c | s 16x4Kx1 | F464-2 | CCD Dynamic Shift Register]1.05.0 | 336/66° c | .
64x4| 3342 | Static Shif Register 15 380 c | 18 16x4Kx] | F464-3 | CCD Dynamic Shift Register[1.0-4.0 | 336/66° c | 16
80x4 | 3347 | Setic Shif Register 15 | 380 c | . 16x4Kx1 | F464-4 | CCD Dynamic Shift Register|1.0°2.0 | 336/66 c | 16
80x4 | 33571 | Swavic Shift Register 40 ars c Lus
FIFOs AND LIFOs
MOS ) cmos
64x4| 3341 | FIFO 07 lasorezsz| cim | 18 16x4 | 47038 | FIFO 53 05 cM | 24
64x4| 3341A | FIFO 10 450 c | 1 16xd | 47068 | LIFO 53 05 CM | 24
40x9| 33511 | FIFO 20 43¢ 28
x ‘ C ™
40x9 | 35512 | FIFD 1.0 520 | cLMm | 28
16x4 | 9408 | FIFO 0 | 80 | CM |24
C = Commercial temperature range: L = Limited military temperature range; M = Military temparature range 16x4 I 9406 l LIFO L 10 I 800 [ CM l 24
Military and limited military temperature range -

Manufactured in U.S.A.

“*  CALL COMWAY... (0344) 24765 orTELEX 847201



INTEGRATED CIRCUITS

]
EFEAIRCHILLD Ecl
|
[ 10K 2nS ECL “
[ 100K Subnanosecond ECL T
[ Communication / Instrumentation Circuits
F10,000 SERIES INDUSTRY STANDARD 2 ns ECL
10000 4-BIT SHIET REGISTER 10124  TTL-ECL TRANSLATOR 10172 DUAL 1-OF-4
10010 DECADE COUNTER 10125  ECL-TTL TRANSLATOR 10173 QUAD MULTIPLEXER/LATCH
10014 ACTIVE TERMINATOR 10130  DUAL D LATCH 10174 DUAL MULTIPLEXER
10016 BINARY COUNTER 10131  DUAL D ELIP-FLOP 10175 QUINT D LATCH
10100 QUAD 3 NOR 10132 DUAL MULTIPLEXER/LATCH 10176 HEX D FLIP-FLOP
10101 QUAD OR/NOR 10133  QUAD D LATCH 10177 ECL TO MOS TRANSLATOR
10102 QUAD NOR 10134  DUAL MULTIPLEXER/LATCH 10179 LOOKAHEAD
10103 QUAD OR 10135 DUAL JK FLIP-FLOP 10180 DUAL ADDER/SUBTRACTOR
10104 QUAD, AND 10136 UP/DOWN BINARY COUNTER 10181 4BIT ALU
10105 TRIPLE OR/NOR 10137  UP/DOWN DECADE COUNTER 10186 HEX D FLIP-FLOP WIRESET
10106 TRIPLE NOR 10141 4BIT UNIVERSAL SHIFT REGISTER 10192 BUS DRIVER
10107 EXC OR/NOR 10145A 16 x 4 REGISTER FILE (RAM) 10210 HS 10110
10109 DUAL OR/NOR 10153  QUAD D LATCH 10211 HS 10111
10110 DUAL 3/3 OR 10158  QUAD MULTIPLEXER 10212 HS 1-OR/2 NOR
10111 DUAL 3/3 NOR 70159  QUAD MULTIPLEXER (INV) 10231 HS 10131
10113 QUAD EXCOR 10160 12-8IT PARITY 10405 128 x 1 RAM
10114 TRIPLE LINE RECEIVER 10161  1- OF - 8 DEMULTIPLEXER/DECODE (10144)
10115 QUAD LINE RECEIVER 10162  1-OF - 8 DEMULTIPLEXER/DECODE 10410 256 x 1 RAM
10116 TRIPLE LINE RECEIVER 10164  8-INPUT MULTIPLEXER (10147
10117 DUAL 2-WIDE OAI 10165  PRIORITY ENCODER 10415 1024 x 1 RAM
10118 DUAL 2-WIDE CA 10166  5-BIT COMPARATOR {(10146)
10119 4WIDE OA 10168  QUAD D LATCH 10416 256 x 4 PROM
10121 4WIDE OAl 10170 9+ 2PARITY (10149)
10123 BUS DRIVER 10171 DUAL 1-OF-4
F 100,000 SUBNANOSECOND ECL
100101 TRIPLE 5-INPUT GATE 100155 QUAD MULTIPLEXER LATCH
100102 QUINT 2-INPUT GATE 100156 MASK MERGE
100107 QUINT EX-OR NOR 100158 SHIFT MATRIX
100112 QUAD DRIVER 100160 DUAL 9-BIT PARITY
100114 LINE RECEIVER 100163 DUAL 8 MULTIPLEXER
100117 TRIPLE AOI 100164 16-INPUT MULTIPLEXER
100118 BWIDE AO! 100165 UNIVERSAL PRIORITY ENCODER
100122 9-BIT BUFFER 100166 9-BIT COMPARATOR
100123 HEX BUS DRIVER 100170 UNIVERSAL DECODER
100130 TRIPLE D LATCH 100171  TRIPLE 4-INPUT MULTIPLEXER
100131 TRIPLE S FLIP-FLOP 100179 CARRY LOOKAHEAD
100136 MULTIPURPOSE COUNTING REGISTER 100180 DUAL ADDER/SUBTRACTOR
100141 8-BIT UNIVERSAL SHIFT REGISTER 100181 4-BIT ALU BINARY/DECIMAL
100142 4 x 4 RAM 100183 2x8BIT
100145 16 x 4 REGISTER FILE 100194 QUINT DUPLEX BUS DRIVER
100150 HEX D LATCH 100415 1024 x 1 RAM
100151 HEX D FLIP-FLOP 100416 256 x 4 PROM
F11C00 — COMMUNICATIONS/INSTRUMENTATIONS CIRCUITS
11C01  DUAL 5, 4 OR/NOR 11C70 650 MHz D FLIP-FLOP W/RESET
11C05 1 GHz — 4 COUNTER 11C83  1GHz + 248/256 PRESCALER
11C06 750 MHz. D FLIP-FLOP 11C84 40 CHANNEL CB RADIO SYNTHESIZER
11C24 DUAL TTL VCM 11C90 650 MHz + 10/11 PRESCALER (ECL/TTL OUTPUTS)
11C44 O- FREQUENCY DETECTOR 11C91 650 MHz + 5/6 PRESCALER (ECL/TTL OUTPUTS)
11C58 ECL VCM 95H90 300 MHz + 10/11 PRESCALER
95H91 300 MHz + 5/6 PRESCALER
Manufactured in U.S.A.
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[] Developmental Boards

Linear Image Sensors

Fairchild CCD Image Sensors feature high dynamic range, high sensitivity, on-chip preamplifiers with low output impedance, two-phase
clocking, Isoplanar-N buried channe! structures, low voltage and power requirements, and standard DIP packaging. Applications include
optical character recognition, facsimile, metrology and TV.

ccD110 256 ELEMENT DYNAMIC RANGE 500:1 18 PIN
CCD133 1024 ELEMENT DYNAMIC RANGE 500:1 24 PIN
CCD121 1728 ELEMENT DYNAMIC RANGE 500:1 24 PIN
CccD122 1728 ELEMENT DYNAMIC RANGE 2500:1 24 PIN
cCcD142 2048 ELEMENT DYNAMIC RANGE 2500:1 28 PIN

Area Image Sensors
Area arrays are similar to the linear sensors except that the photosites are arranged in a matrix format and the opaque transport registers

are located between the photosite columns. Applications include video cameras requiring low power, small size, high sensitivity and
reliability.

CcCcD211 244 x 190 ELEMENT  DYNAMIC RANGE 300:1 24 PIN
CcCD221 488 x 380 ELEMENT  DYNAMIC RANGE 1000:1 22 PIN

Analogue Shift Registers/Delay Lines

Fairchild CCD Analog Shift Registers/Delay Lines feature high dynamic range, wide operating frequency range, on-chip preamplifiers,
2-phase clocking, Isoplanar-N, silicon gate buried channel structure and standard DIP packaging.

Appilications include variable and fixed analog delay lines and time-base correction in video systems; echo effect simulations, rever-
beration systems etc in audio applications.

CCD321A 455/910 ELEMENT Can be used as two 455 or one 910 bit analog delay line and comes
in four different classes.

CCD321A-1 Broadcast quality video applications Signal BW 5 MHz min 16 PIN

CCD321A-2 Medium quality video applications Signal BW 4.2 MHz min 16 PIN

CCD321A-3 General purpose timebase correction applications Signal BW 4.2 MHz min 16 PIN

CCD321A4 Audio applications Signal BW 23 KHz min 16 PIN

Design Development Boards and Modules

Fairchild offers a series of printed circuit boards for use as construction aids for experimental systems using CCD linear and area image
sensors. These design development boards are fully assembled and tested and require only power supplies and an oscilloscope to display

the video information corresponding to the image positioned in front of the sensor. Power supplies required are +5V, +15V and —15V
through a standard 0.156'’ pitch 22 pin edge connector.

Image sensor boards are CCD110DB CCD122DB
CCD133DB CCD142DB
CCD121DB
Shift Register/delay line boards are CCD321VM video delay module which includes the CCD321A-2 analog shift register

CCD321AM audio module which includes the CCD321A4

CCD Line-Scan Camera Subsystems

CCD1100 256 ELEMENT
CCD1300 1024 ELEMENT
CCD1400 1728 ELEMENT

Each camera model offers essentially equivalent performance except for resolution requirements. The line-scan camera can be ordered
with a C—mount lens with focal length to meet specifi ication. :
gth t pecific application Manufactured in U.S.A,
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] Software/Hardware Support Available

MICROMACHINE™ SERIES

MICROMACHINE™™
0

MicroMachine™ devices are compiete 8-bit micro- 8

computers on single MOS integrated circuits. The
family can execute the F8 instruction set of more than 5V — 8-8IT 1/0 PORT 8-21T /0 PORT
70 commands, allowing expansion into muiti-chip con-
figurations with software compatibility. The devices ALU
feature read only memory, 64 bytes of scratchpad RAM, GND —| ‘:A‘M“ OEVICE RAM ROM 0 POWER DOWN | POWER SUPPLY
a programmable binary timer, 32 bits of I/0, and a ACCUMULATOR
single +5 V power supply requirement. F3870 64x8 2K x 8 32 NO 5V
SAR PROGRAM
Members of the family differ in memory type and size. [ I [ Coutren F3872 128 x 8 K x8 22 YES v
x x
Thg F3870 has 2048 bytes of mask programmed ROM TEST——-[ TEST SEOUENCER I [ STACK REGISTER I 5
while the F38E70 has 2048 bytes of PROM. The F3872
has 3K bytes of masked ROM plus 64 bytesof RAM. The  _____ F3876 128x8 2K x 8 32 YES 5V
additional RAM is addressed from the program and RESET [POWE“AON “ESETI [ OATA COUNTER I
data counters, not the ISAR. The F3874 contains 4096 4y .|
bytes of masked programmed ROM. XL z—-—-»[ CLDCK LoGic I [ DATA COUNTER 2 I F3s78 64x8 4K x8 32 NO 5v
Utilizing ion-implanted, n-channel silicon-gate tech- TIMER See Fig. 3 04058 F3BE70 64x8 Ez:RE:A 32 NO 5V
nology and advanced circuit design techniques, Fair- Rom
child's single-chip microcomputers offer maximum EXTINT—t=|  INTERRUPT
cost effectiveness in a wide range of control and lagic Plus A SERIES OF DEVICES WITH SPECIAL FUNCTIONS FOR SPECIFIC MARKETS.
replacement applications. 8.81T /D PORT 8.81T /0 PORT
Note: The F3a72 has an optional power down feature that allows the 64 byte RAM to be saved witha +2 V.
Suppiy that will dissipate 2.5 mW. Two 1/0 port pins are traded for this function
F3870 SIMULATION F3870 EMULATOR

DEVELOPMENT SUPPORT

The Formulator family of development equipment sup-
ports the F3870, the one-chip micromachine manufac-
tured by Fairchild. The Formulator Operating System.
Utility Programs, and the Fairbug Monitor are totally
compatible with the F3870, since it shares the same
instruction set with the Formulator. A Simulation (Quad
1/0) Module and an in-Circuit Emulation (ICE! cable are
available to extend the Formulator features to the user's
prototype or production breadbpard. This creates a
powerful design tool for creating the user’s own F3870
software. In addition, the F3870 Emulator, a single

The non-microprocessor elements of the user's hard-
ware configuration can be assembied on a breadboard
and connected to Mark | 11 IFD, [it or HIFD viathe ICE
cable plugged into a 40-pin socket on the user’s board.
The cable connector on the Processor Module in the
Formulator provides /O ports 0 and 1, while the Simu-
lation {Quad 1/0) Module provides I/O ports 4 and 5.
This system provides real-world simulation of the user's
components in their actual environment with the vitai
microprocessor signals, including the complete soft-
ware debugging features of the Formulator, cabled to
the external breadboard

After F3870 ROM codes are frozen, a smailer, easier-to-
handle and less expensive tool is required. To accom-
plish this design-in task, Fairchild has developed the
F3870 Emulator. The F3870 Emulator contains sockets
for two 2708s or two 2716 EROMs in place of the F3870
on-chip ROM so ROM codes can be verified and easily
changed. The F3870 Emulator piugs directly into the
F3870 40-pin socket in the production prototype using
a short Emulator cable. The printed circuit moduie is
approximately 5" by 7.

stand-alone module for emulating the final F3870 soft-
ware in PROMs, is available for building prototype
systems.

F8 MICROPROCESSOR FAMILY

F3858 | F3851 | F3852 | F3853 | F3854| F3856 | F3857 |F3861 | F3871 | F3899
FUNCTION CPU | PSU | DMI | SMI | DMA | PSU | PSU/SMi| PIO PIO | ROM
Arithmetic Unit Yes
Accumulator Yes
64-byte Scratchpad RAM | Yes
— Faevs
— I paLl Power on Detect Yes
Clock Circuits Yes
Interrupt Logic Yes | Yes Yes Yes Yes Yes Yes
ewst | ][] 10 [t Instruction Register Yes
SMIPSL 2K N olet 170 Ports (8 lines each} 2 2 2 2 2
TwER/INT i ROM (K bytes) 1K 2K 2K 1K
$TATIC .
MEMORY
! s | H L et role Data Bus (8 Iinesb» Yes | Yes Yes Yes | Yes [ Yes Yes Yes Yes Yes
s 2 wesu L Address Bus (16 lines) Yes Yes | Yes Yes
ADORES: Teniwy | |3 vmeinT | ' Control Bus (5 lines) Yes | Yes | Yes | Yes | Yes | Yes Yes Yes | Yes | Yes
ano cmﬂnm x
s . Program Counter Yes Yes Yes Yes Yes Yes
352 g e e Stack Register Yes | Yes | Yes Yes Yes Yes
ow P o et Data Counters 1 2 2 2 2 1
DYNANIC H TiMERANT
D:t"";:'f Programmable Timer Yes Yes Yes Yes Yes Yes
rase Fas01 volet External Interrupt Yes Yes Yes Yes Yes Yes
owa " ol Pulse Width Measure Yes Yes Yes
TIMERINT
Event Counter Yes Yes Yes
Li s [ Vectured interrupts Yes Yes Yes Yes Yes Yes
DATA BUS PID — . Memory Refresh Control Yes
Twenmny_| VO[T DMA Control Yes Yes
+5V required Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
+12V required Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Number of ports in System is limited by The 8 256 Port Adi (each F8 device Power mW (Typ) 330 270 330 330 280 785 785 270 270 270
uses 4 Port Addresses). Maximum memory is 64K bytas RAM/ROM/PROM.
. ’ Maximum # in System 1 63 1 1 4 31 1 62 62 63
The F38T56 and F3aT57 incorporate the F3871-type of timer logic and strobe Iogic. These devices will be
avaitable 3rd quarter 1978. Logic/Connection
Diagram P1 P2 P3 P4 P5 P P7 P2 P6 P8
Packagels) 61,8P | 61,8P | 61,8P | 61,8 | 61,8P | 61.8P 61,8P 61.8P | 61.8P | 61,8P

Manufactured in U.S.A,
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F8 MICROPROCESSOR FAMILY
PORT ADDRESSING

DEVICE PORT A PORT B PORT.C PORT D TIMER INTERRUPT

NO. ADDR. FUNC. ADDR. FUNC. ADDR. FUNC. ADOR. FUNC. | VECTOR ADDRESS |PORT TYPES
F3850 0 [Ze] 1 [Ze] Standard
F3851 | XXXXXX00 /O XXXXXX01 10 XXX)'XX10}{ Control [XXXXXX11| Timer Mask Option Mask Option
F3851A 4 [¥e] 5 170 B Controt 7 Timer H'0020" Standard
F3852 HOC HOD’ Contro! H'OE' HQF"
F3852/ HEC HED' Control HEE HEF"
SL31116
F3853 H'OC! Interrupt | HOD' Interrupt | H'OE' Control HOF Timer Software

Vector Vector Programmable
Addr. Lo Addr.Hi
F3854 1111YY00 |DMA Mem | 1111YY01 [DMA Mem 1111¥Y10 | Contrel | 1111YY11| Lo Count
Addr. Lo Addr. Hi Hi Count 1. XXXXXX)s a Mask Option

[ - 2. YYis a Pin Strap Option (1111YY00!
F3856 iXXXXXX00 1o XXXXXYO01 %] XXX¥XX10] Control [ XXXXXX11) Timer Mask Qption Mask Option 3. The External Interrupt Address Vector s the Timer Address + H'0080
F38T56 [XXXXXX00 /0 XXXXXY01 7o} XXX¥XX10[ Control | XXXXxx11| Timer Mask Option Mask Option 4. Three diffecent types of timers and control ports exist. For further detail see
- Figures 1,2, and 3
F3856A 8 170 9 129 HOA Control HOB Timer H'0024 Standard 5. F38T56 and F38T57 have F3871-type timer and strobe logic
F3857 XXX)XX10{ Controf [ XXXXXX11| Timer Mask Option Mask Option
F3861A 4 110 5 1/0 & Control 7 Timer H'0600" Standard
F3861B 8 110 9 170 H'A Control HB' Timer H'0340" Standard
F3861C H20° 170 H21' 170 Control H23 Timer H0320° Standard
F3861D | H24' 170 H25' 170 Controt H27 Timer H'0360" Standard
FI861E 4 [le] 5 7] 3 Control 7 Timer H'0020 Standard
F3871E 4 10 5 e} [ Control 7 Timer H'0020" Standard
F3871F 4 /O 5 170 6 Control 7 Timer H'0020" Qirect Orive
F3871G 4 1O 5 i7Q € Controt 7 Timer H'0020° Open Drain
F3871H 4 [e) 5 10 [ Control 7 Timer HO420° Standard

.
10 pORT

F3850 CENTRAL PROCESSING
UNIT (CPU)

The CPU is an 8-bit antnmetic device with 70 instruc-
tions. It contains a 64-byte RAM, aninstruction register, A
an accumulator. two parallel /Q ports, an interrupt

F3851 PROGRAM STORAGE
UNIT (PSU)

The F3851 PSU contains 1024 bytes of mask program-
mable ROM, a program counter and a data counter. 't
alsohastwo parallei /0 ports, an 8-bit data port, astack

067
10 PORT

oATA
Bus

5 v e

v —|

i

GND |

control, power on reset and clock generation logic. The
CPU provides communication control lines to the other
members of the family.

The F8 offers severai alternatives for connecting mem-
ory to the system. These may be used individually, or in
various combinations, depending upon the require-
ments.

conTROL
osic

» WRITE

register, an incrementer/adder, a programmable timer
and an interrupt control. Severa! F3851 circuits may be
put in one system. thus increasing the ROM, 10, ang
interrupt capability of the system. The F3851 program
storage unit may be used alone, or in combination with
one of the memory interface circuits
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F3852 DYNAMIC MEMORY
INTERFACE (DMI)

The DM! provides an appropriate interface for either
static or dynamic memory components. When dynamic
RAM circuits are used the DM! provides the necessary
refresh controls required to maintain memory integrity
Another function of the DM! is to provide contro! for the
F3854 DMA circuit. The dynamic memory refresh cy-
cles and the DMA transfers are performed without
siowing the central processor. The DM! also contains a
program counter, data counter, an auxiliary data coun-
ter, stack register, incrementer/adder, an 8-bit databus
and a 16-bit address bus for communication with exter-
nal memory. The DM! may be used solely withthe CPU,
or in conjunction with the F3851 PSU device.
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F3853 STATIC MEMORY
INTERFACE (SMI)

The SM1 is the second of three aiternative devices inthe
F8 family which may be used with the 3850 CPU for
memory interface. The SMI provides the necessary
control for static memory components such as the 2102
RAM, 2708 EPROM. or 93448 PROM. The SM! also
contains a program counter, data counter, an auxiliary
data counter, stack register, incrementer/adder, a pro-
grammable timer, an 8-bit data bus anda 16-bitaddress
bus for communication with external memory. The
F3853 may be used solely with the CPU. or in conjunc-
tion with F8 PSU devices
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Manufactured in U.S.A.
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F8 MICROPROCESSOR FAMILY

F3854 DIRECT MEMORY
ACCESS UNIT (DMA)

The DMA circuit aliows memory access from an exter-
nal device during periods when the CFU is not using the
memory. The F3852 DMI provides a control line which
indicates periods when the memory is idle. During
these periods the DMA transfers data between an
external device and the memory. This operation is
performed without slowing the central processor. in
addition, the DMA contains a 16-bit memory address
bus, an 8-bit data bus, programmabie address vector
and data length counter.

ADDRES3 BUS

F3856 PROGRAM STORAGE
UNIT (PSU)

It is important to note that Fairchild’s program storage
unit is not just a conventional read only memory. in
addition to containing 2048 bytes of mask program-
mable ROM for program and constant storage, the
F3856 includes the addressing logic for memory refer-
encing, a program counter, an indirect address register
{the data counter) and a stack register. A complete
vectored interrupt level, including an external interrupt
line to alert the central processor, is provided. All of the
logic necessary to request, acknowledge and reset the
interrupt is on the F3856. The 8-bit programmable timer
is especiaily useful for generating real tima datays. The
PSU has an additional 16 bits of TTL compatible,
bidirectionat, fully tatched 1/0 lines.

Systems requiring more program storage may be ex-
panded by adding more PSU circuits. Forexample, one
F3850 and two F3856 PSUs will produce a microproc-
essor system complete with 64 bytes of RAM, 4096
bytes of ROM, 48 1/0 bits, two interrupt levels, and two
programmable timers. This complete system will re-
quire only three IC packages.

The F38T56 incorporates the F3871-type timer and
strobe logic.
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F3857 PROGRAM STORAGE
UNIT/STATIC MEMORY
INTERFACE (PSU/SMI)

The F3857 is the third alternative device in the F8 family
which may be used with the F3850 CPU for memory
interface. The PSU/SMI provides the necessary control
for static memory components such as the 2102 RAM or
F2708 EPROM. The PSU/SMI aiso contains a program
counter, data counter, an auxiliary data counter, stack
register, incrementer/adder, a programmable timer, an
8-bit data bus and a 16-bit address bus for communica-
tion with external memory. The F3857 may be used
solely with the CPU, or in conjunction with other
members of the F8 family. The F3857 differs from the
F3853 in that a 2048 byte mask programmable ROM is
also included.

The F38T57 incorporates the F3871-type timer and
strobe logic.
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F3861 PERIPHERAL
1/0 DEVICE (P10)

The PIO is an expansion unit for 1/O ports, interrupts
and timers. It contains two 8-bit /O ports, one interrupt
control, and one programmable timer. Depending on
the application requirements, multiple PIOs may be
added to the system to expand the functions at low cost.
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Bus
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CONTROL BUS

® WAITE

F3871 PERIPHERAL
1/O DEVICE (P10}

The P10 is an expansion unit for i/Q ports, interrupts
and timers. it contains two 8-bit 1/0 ports, one interrupt
control. and one prog bie timer. Oep on
the application requirements, multiple PIOs may be
added to the system to expand the functions atiow cost.
The versatile timer/interrupt circuit has the ability to
measure external pulse widths, orcountexternal puises
in addition to providing a timer with resoiution of 1.0us
at 2.0MHz.

Manufactured in U.S.A.
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F3899 PROGRAM STORAGE
UNIT (PSU)

The F3899 PSU contains 1024 bytes of mask program-
mable ROM, a program counter, stack register, and a
data counter. The F3899 provides a fow cost ROM
memory to augment the F8 family.
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F6800 MICROPROCESSOR FAMILY

Power |PpMax| Cycle |Access Power |PpMax| Cycle |Access
DEVICE Suppiy| (Typ) | Time | Time |Memory DEVICE Supply| (Typ) | Time | Time |Memory
NO. Function v mw ns ns Size NO. Function v mw ns ns Size
F6800 MPU, Address, Interrupt 5.0 (600) | 1000 F68B316 | Mask Prog ROM 5.0 250 2Kx8
F68A00 | MPU, Address, Interrupt 50 (500 667 F6840 Programmable Timer 50 550 | 1000
F68B00 | MPU, Address, Interrupt 5.0 (5000 | 500 F6B8A40 | Programmable Timer 5.0 550 [ 667
F6801 Single Chip Microcomputer | 5.0 (500 500 2Kx8 F68B40 | Programmable Timer 5.0 550 500
ith 128x8 RAM (ROM)
with X F6843 Floppy Disk Interface 5.0
F6802 MPU, Address, RAM 5.0 (600) | 1000 128x8 ‘
Interrupt (RAM) F6844 Direct Memory Access
F6BA02 | MPU, Address, RAM, 50 | 600) | 667 128x8 F6845 | CRT Controller 5.0
Interrupt F6846 ROM, 1/O, Timer 5.0 800 | 1000 2Kx8
F68B02 |MPU, Address, RAM, 5.0 600 500 128x8 F68A46 | ROM, 1/0, Timer 5.0 800 667 2Kx8
Interrupt
P F68B46 | ROM, I/0, Timer 5.0 800 500 2Kx8
F6809(" | MPU, Address, Interrupt 50 500/1K
F68488 GPIA (IEEE Bus) 5.0
F6810 Static RAM 5.0 400 460 128x8
6850 Async Data Adapter 5.0 300 | 1000
F68A10 | Static RAM 5.0 400 360 128x8
F68A50 | Async Data Adapter 5.0 300 667
F68B10 | Static RAM 5.0 400 250 128x8
F68B50 | Async Data Adapter 5.0 300 500
F6820/21 | Paraliel 170 16 lines 5.0 550 | 1000
§ F6852 Sync Data Adapter 5.0 300 | 1000
@Aﬂ Parallel 170 16 lines 50 550 667
F68A52 | Sync Data Adapter 5.0 300 667
F68B21 | Paralilel 1/0 16 lines 50 550 500
F68B52 | Sync Data Adapter 5.0 300 500
F68308 Mask Prog ROM 5.0 650 500 1Kx8
F6854 Advanced Data Link CTL 5.0 1000
FBBA308 | Mask Prog ROM 5.0 650 360 1Kx8
F6BA54 | Advanced Data Link CTL 5.0 667
F68B308 | Mask Prog ROM 50 650 250 1Kx8 N
F68B54 | Advanced Data Link CTL | 5.0 500
F68316 |Mask Prog ROM 5.0 500 2Kx8
F6860 0-600 BPS Modem 5.0 325
F68A316 | Mask Prog ROM 5.0 360 2Kx8
F6862 2400 BPS Modulator 5.0 300

1 F6809 supports the FE800 instruction set but also has enhanced instructicns and

BIPOLAR MICROPROCESSOR FAMILY

BIT SLICE MICROPROCESSOF'S LSI PERIPHERAL LOGIC ELEMENTS
Maximum Maximum
Power | Frequency | Power Power | Frequency | Power
DEVICE Suppiy MHz mw DEVICE Suppiy MHz mwW
NO. Functionai Description v (Typ) (Typ) NO. Functionai Description v (Typ) (Typ)
9404 Data Path Switch 50 10 300 9401 16-Bit Cyclic Redundancy 5.0 18 350
9405A | 4-Bit Arithmetic Logic 5.0 13 550 Generator/Checker
Register Stack (CPU slice with 9403 16x4-Bit Serial/Paraliel 5.0 10 600
8 Registers) FIFQ Buffer Memory |
9406 16x4 push-down 5.0 10 500 9423 64x4-Bit Serial/Paraliel 50 8.0 750
pop-up Program Stack FIFO Buffer Memory
9407 Data Access Register 5.0 10 450
(PC, SP and operand pointer}
9408 10-Bit Microprogram 50 7.0 650 MICROPROCESSOR PERIPHERALS
Sequencer/Controlier
(pipeline capability) P
9408A 10-Bit Microprogram 5.0 10 650 \-2 *
3
Sequencer/Controller % s
(pipeline capability) g 5
9409/ 4-Bit CPU Stice, 5.0 10 800 Function DEVICE NO. E -]
2901A | (16 Registers) L z
9410 | Register Stack 5.0 25 375 USART F3843 c 28
(16x4 RAM with output Synchronous Protocol Communications F3846'" C 40
latch) Controller

Manufactured in U.S,A.

*  CALL COMWAY MICROSYSTEMS...(0344)55333
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Microprocessor

{71 16 Bit Microprocessor
(-] 9400 TTL Bit Slice Family
[_] 9440 Microcomputer

power. A full military

CMOS MICROPROCESSOR FAMILY

LSI PERIPHERAL LOGIC ELEMENTS

Frequency | Power
Power MHz mw
DEVICE Supply | (Typ@ ((Typ @
NO. Functional Description v 5V) 5V)
4702B Programmable 8it 3-15 5.0 0.05
Rate Generator
4703B 16x4-Bit Serial/Parallel 3-15 23 0.015
FIFO Butfer Memory
47108 Register Stack 3-15 6.8 0.01
(16x4 RAM with output
latch}

16-BIT MICROPROCESSOR FAMILY

9440 16-BIT BIPOLAR MICROPROCESSOR

The 9440 13L microprocessor is a minicomputer CPU compactly packaged in a 40-pin DIP. It requires a 5.0V power supply and dissipates 1.0 W of

temperature range version is available,

The 9440 system includes the following LSI support circuits.

9443* Special Functions Unit — executes the multiply, divide and stack instructions.

INFOAMATION BUS

9440 features include TTL input/output levels, single static clock driven by an on-chip oscillator {up to 12MHz variable) microprogram control using
a PLA (program logic array) eight 16-bit on-chip registers, priority interrupt handling with up to 16 priority levels, fast direct memory access at
memory speeds, four classes of instructions allowing a total of 2192 different instructions, and 32K 16-bit words (65K byte) addressing ranges.

9441 Memory Control Unit — contains a 15-bit memory address register, refresh address counter and a 7-bit address multiplexer. It provides the tim-
ing and control signals to operate up to 32K words (64K bytes) of I13L dynamic memory (93481, 93483) for read, write, refresh and DMA operations.

9442 |nput/Output Control Unit — responds to t/O instructions and generates the timing and control signats for 9440 peripheral devices,

To fully utilize the 9440 flexible instruction set the Fairchild Integrated Real-time Executive (FIRETM) software package is provided. It consists of all
the required program development aids plus a full set of diagnostic programs as well as high level language processors.

IN
-[i AND OUT OPEAATOR CONSOLE
8o i85 ==|,, ru T
o S0 BN A SN
1) 1 glaealeasles
< |18y — 815 Ac—ag K’ Ao— As ] o (8888 8
S 32K
MAIN SN SYN Cs Cy
MEMORY 9441 "
ARAAY MEMORY 11 P 9440 Co |- [
93487/93483 CONTAOL 16-B1T
WE WE UNIT = MICROPROCESSOR  C: ¢
CONSOLE
cs ese i T XTL Co Cc  LoGIC
cs: cs L
cs: cs; cp cLKouT RUN RUN
g PUEEY wasy CARRY
AE 01 Qo DCHR mBes cAn':\;
INT
INT DCR ON oN
0o 0: REQ AEQ MR
cp
SYN
o o,
1Bg — 1B o,
9442
INPUT/OUTPUT
CONTAOL
uNIT
T T T T T +
o 1 2 3 4 5 G6&PORTIIOBUS 6 l
L Ly s e e e e o 4« s e 4 o
—/— 9443 INPUT/QUTPUT 0
SPECIAL FUNCTIONS INTERFACE & .
BUS DEVICE
TRANSCEIVER uNIT CONTROL \
9440 SYSTEM *To be announced Manufactured in U.S.A.

CALL COMWAY MICROSYSTEMS...(0344)55333
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Fire Microprocessor

IR
FAIRCHILD
N

[ 16 Bit Microprocessor Family
(] CPU, Microcomputer, Minicomputer
L] Fully Supported with Fire Software

FIRE COMPUTERS

A set of computer boards has been developed to meet a broad

The FIRE Family

range of data-processing requirements for immediate appli- P

cation in users' systems:

9440 MICAOFLAME
MICROPROCESSOR

® SPARK-16 for small, low-cost memory requirements

® GLOW-16 with NOVA*1200 capabilities for larger, low-

cost memory needs.

® BLAZE-16 with NOVA™3 capabilities for large, high-per-

formance requirements.

Instruction execution times are given in Table T for both the

FIRE family and the NOVA® computers.

SPARK-16 Microcomputer Board
SPARK-16 is a double-sided 8" x 10" pc board designed asa
vehicle for evaluating the 3440 MICROFLAME CPU. It may
also be used as a stand-alone microcomputer for applica-
tions that require small amounts of memory. tt includes the
following

® 16-bit 9440 MICROFLAME CPU
® 4K words of bipolar dynamic RAM (93481s)

® 2K words of autoload PROM ticaded with the FIREBUG
Autoload program®

®  Memory control with DMA capability

® Logic for a serial port—current loop (TTY) or RS232C
interface

® 100-pin edge connector with the 3440 bus
® Connector for TTY/RS232C

®  Controf switches and display (Autoload, Continue, Halt,
Reset!

SPARK-16 requires only a single 5V, 4.5 Asupply and a TTY
or CRT terminal. When the Reset and Autoload switches are
activated, FIREBUG provides a system ready to accept com-
mands interactively from the terminal. Similar PROM resi-
dent programs, such as BABY BASIC. will be available as
optional replacements for FIREBUG PROMs.

SPARK-15.
SINGLE BOARO MICROCOMPUTER

THERMOSTAT
NAND HELD CongoL ¢ M——-———.

GLOW-16 Minicomputer Board

The FLAME-16 board is a 16-bit bipolar minicomputer with
NOVA* 1200 capabilities, including up to 32K words of mem-
ory. The 15" x 15" board incorporates the following func-
tions

®  16-bit wide MICROFLAME CPU

©® 32768 words of main memory using 93481 4K bipolar
dynamic RAMs (will be replaced by the 93483 16-bit
RAMs when they are available!

®  Memory parity logic

® Memory control logic implemented in MSI/SSi form
using the same togic as the new 9441 LS circuit

' Input/output control logic impiemented with MSI/SSI
using the same logic that will be available in the new
9442 1/0 bus controller LS|

®  Front-panel console interface for both conventional
FOCVS-XVI and hand-held (THERMOSTAT!consoles

® Autoload logic and FIREBUG PROMS (2K x 16}

FOCVS XVI and Thermostat

The FOCVS XVI computer box features a 9-slot chassis,
regulated power supply and atront-pane! computer console
It is attractively designed for stand-alone use or to fitinto a
standard RETMA rack on chassis slides. The front panel
console latches and displays the data and address, it has
control switches for examining the memory and accumulator
contents, for depositing data and for setting hardware break-
points. Lights and control switches are also provided for
examining and debugging the microprogramwhen FOCVS is
used with BLAZE-16. The chassis accommodates up-to-nine
standard 15" x 15" pc boards including GLOW-16, BLAZE-
16, and the NOVA-compatible controller and interface
boards. The THERMOSTAT is a hand-held console designed
for use in MICROFLAME-based systems without front-panel
console control

FIRE and NOVA* Camputers Instruction Execution Times

!INGLE BOARD
I0VA-1200 PEAFORMANCE)

>

SOFTWAY

FIRE RE
(FAIRCHILD IHTEORATED REAL-TIME EXECUTIVE)

MACROLOGIC
BIT-SLICE MICROPROCESSOR

§

i

GLOW-16 !LAZE—tn

(NOVA3 PznruuuAncE)

SOFTWARE DEVELOPMENT SVSTEM

BLAZE-16 Minicomputer Board Set

BLAZE-16 is a 16-bit microprogrammed minicomputer, im-
plemented with the Macrologic bit-slice microprocessor set
It is compatible with the NOVA*® 3, as well as the 9440 MICRO-
FLAME microprocessor, and executes the same instruction
set. implemented on two 15" x 15" pc boards, BLAZE-16
inciudes the subsystems listed on page 13

Board 1 — BLAZE-16/C

Macrologic microprogrammed CPU

Memory control fogic

A 18K word memory array (using 93481 4K x 1 RAMs)
Memory parity logic

Memory mapping logic {up to 256K words addressing)
Autoload logic and FIREBUG PROMs

Input/Output bus converter

Board 2 — BLAZE-16/M

A 16K word memory array tusing 93481 4K x 1 RAMs)
TTY/RS232C intertace logic

High-speed paper tape reader/punch interface logic
Real-time clock

The BLAZE-16 CPU canessentially be divided into two major
parts —a 16-bit-wide data path and a microprogram control.
The data path consists of four3405A arithmetic logic register
stacks, each with eight registers/accumulators, and four
9404 data path switches. A 9408 13L microprogram sequencer
controls the 1024-word by 48-bit microprogram, which re-
sides in twelve 1024 x 4 ROMs. In addition to the basic FIRE
instruction set, the BLAZE-16 microprogram handles the
multiply and divide instructions and the stack handling oper-
ations. Itincludes a self-testroutine and 15 operator-console
routines. About 70% of the microprogram memory is free for
user microprogramming and future instruction-set expan-
sion. BLAZE-16 operates in a pipetine mode with a 200 ns
microcycle. A 16-bit-wide bidirectional bus, common to alf
peripheral devices as is that of the 9440-based system, trans-
fers both addresses and data between the CPU and main
memory. The memory arrays are designed to accommodate
the 93483 16K x 1 bipolar RAMs, which expands BLAZE-16to
a 128K-word minicomputer system

FIRE Software Package

SPEED IN MICROSECONDS PROGRAM FUNCTION
9440 FIRE-LOAD Absolute binary tape loader
SPARK-16 FIRE DIAGNOSTICS Hardware diagnostic programs
INSTRUCTION BLAZE-16 NOVA*3 GLOW-16 NOVA 1200 EIREBUG Interactive entry and debugging program
@ o) ol FIRE-EDIT Text editor
Load Accumutator 1.0 11-20 241 255 FIRE-SYMBUG Symbolic debugger
Store Accumulator 1.0 11-20 3.66 255 FIRE-BASIC Extended BASIC interpreter
18Z. DSZ 1.4 16-24 3.66 315 BABY BASIC PROM resident expandabte BASIC interpreter
Jump 06 07-10 125 135 FIRE-ASM Relocatable code assembler
Jump to Subrouiine 12 1.0-1.2 1.25 1.35 FIRE-MACRO Macro assembler
Add 10 0.7-1.0 1.25 135 FIRE-XREF Cross-reference assembly lister
Subiract 1.0 0.7-1.0 125 138 FIRE-RELOAD Relocating loader
And 10 07-10 1.25 135 FIRE-LIBE Library of relocatable utilities
Move 1.0 07 -1.0 125 135 FIRE-REX Real-time executive for multi-tasking
+ Skip 0 03 1.25 1.35 FIRE-FDOS Floppy disc operating system
-0 Input 16 20-22 2.08 2.55 FIRE-IDOS Interactive disc operating system
1’0 Qutput 16 20-22 208 3.15 FIRE-FORTRAN FORTRAN 77 compiler
FIRE-PASCAL PASCAL compiler and run time interpreter
i@ Osciliator frequency — 10 MHz, memory Read cycle — 400 ns. FIRE-STOIC STOIC compiler and run time interpreter

ib! Minimum for semiconductor memory, mzximum for 16K core.
¢t Oscillator frequency — 12 MHz, Memory 3usy < 120 ns,

* Registered Trade Mark of Data General Ltd.

Manufactured in U.S.A.
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Consumer & Special

1
] Radio & TV Circuits
1 Amplifiers & Arrays
L1 Timers and Controllers
CONSUMER CIRCUITS
Power Power Power
Supply { Speaker | Power Supply | Speaker |Power Supply | Speaker | Power
DEVICE Voltage Impedance] Output DEVICE Voltage Output DEVICE Voltage |impedance| Output
NO Features v i w NO. Features v 0 w NO. Features v 0 w
| TBAB41A12 | High current capability 9.0 4.0 22 TBAB100AS | Thermai shutdown over 144 4.0 6.0 TDA2002 Thermal shutdown. over 16 20 10
TBABA1B11 High current capabilify 14 40 45 voltage prO}ECUOr\ . voltage protection, short 144 2.0 8.0
—- - circuit protection 14 4 4.0 5.0
TBAB00 Suitable for 24 ¥ supp 2 1 50 TBAB20 Low power supply operation- 12 80 20 s - 2
aperation. eg: TV PRl suitable for battery 20 80 12 TDA20024 | Thermat shutdown, 16 20 10
-89 S —] operation 6.0 40 075 short circuit protection 144 20 80 !
TBABOOA Suitable for 24 V supply 24 16 5.0 35 4.0 022 14.4 40 50 '
erat TV [ - . ]
[ [ operaton €9 - TBAB20L Low power supply operation- | 12 8.0 20 LATOBA High current capability 9.0 40 22
TBAS1 Thermal sh 44 4 f y . - —
| TBA810S | Thermal shutdown A L ;‘;‘e'j:t’fw"' battery 2‘03 38 0‘72 LAT068 High current capability 14 40 55
TBA81 1 shutd 144 . .
| TBA810AS | Thermal shutdown - 40 60 35 40 0.22 LAT83 Thermal shutdown (operation | 24 80 90
TBAB10DS | Thermal shutdown over 144 4.0 6.0 from 4.0 to 30 V!
voltage protection
RADIO-AUDIO CIRCUITS
{F, RF Amplifiers, Gain Blocks, Detectors, Decoders
DEVICE NO. Descriplion DEVICE NO. Description DEVICE NO Description
nATO3 IF, RF Amplifier | «ATS3 FM Gain Block uA1310 | PLL Stereo Decoder B
nAT20 AM Radio Circuit iRF, Converter. IF] uA7S7 Gain Controlled {F Amplifier 1A2136 FM HiL[rpw(err Dglec(ov
LAT21 AM/FM IF Amplitier, FM Limiter. uAT58 PLL Stereo Decoder +A3075 FM (F Limiter Detector B
. Detector . B LATET Stereo Decoder «A3089 FM IF Limiter Detector
«A732 Stereo Decoder ”
Preamplifiers
uAT33 Diff Video Amp
1AT39 Dual Audio Preamplifier
uATE9 Dual Audio Preamplifier
DEVICE NO. Description DEVICE NO. Description DEVICE NO. Description
TAAB30S ,,,,,,CNDTQ Demodulator TBA990 Chroma Demodulator uAT87 Chroma Processor
| TBASTO _Chroma Processor TDA1190 | TV Sound System wA788 Chroma Demodulator—
TBA520 Chroma Demodulator TOANM0Z | TV Sound System OC Tint Controt ]
i — A796 Double Balanced Modulator/
TBA530 RGB Matrix Preamplifier TDA2510 Chroma Combination w Demodulator
TBAS540 Reference Combination TDA2521 Chroma Demodulator uA1391 Horizontal Processor
TBA560C Luma & Chroma Controt wAT746 Chroma Demodulator -+ Flyback
ombinat B a _
Combination nA780 PLL Chroma Subcarrier nA1394 Horizontal Processor
TBA920 Horizontal Oscillator Regenerator ¢ - Fiyback!
TBAS20S Horizontal Oscillator wAT81 Gain Controlled Chroma 1A3064 Automatic Fx?e Tuning
TBA970 vigeo Amplifier Amplifier «A3085 Sound IF
OEVICE NO. Description DEVICE ND. Description
«A742 Zero Crossing ac Trigger Trigac 1AS55 Single Timer
wAT390 Ground Fault Detector uAS556 Dual Timer
1AT3I9N 2.0 A Motor Speed Control 1A2240 Programmable Timer-Counter
»AT392 300 mA Motor Speed Control
- =
- 2 - 4
z|2| |z & HEIRRE- 21l
5 HHRHE 3t S HE IR e £ |5E
z 219181815 ol28 L5 z . Slel 8|25 2les N
w 5 TIR|l&ie| EIER|> 2> (3 5 w s elele|s|efsleg|>2 2| ZE|a§
h 2 ¢1¢|z|0|3|3188 alolo|e|s @8 Q z 22|z 2l gleglojojo|dle =3
H 5 HHEEHH EEHEEHBR R H ¢ HHBRHEE S HEHB R
a 2 HHEIE IR S A - a 2 a|l8|8Z|2|sl 2| ¥ 06| &
nAT26 Temp Controlled oo [— —| —| 40|30 (50{50(—|— #A3039 Quad Plus — = et —1—|—t—~[1010
Diff Pair Two Diodes
uA3018 Matched Transistor eje|— e o| —|20(15]|50) S0 — | — 1A3045 Diff Pair Plus o|o|— ) —| i e| —~]|20{15|50!550|—|—
Array Three Transistors
uA3018A} Matched Transistor ejoel el e o) —120y15)50} 50) —] — «A3046 Diff Pair Plus elel |~} e ol —l20]|15]|50
Array Three Transistors
1#A3018 Diode Array o el Sl Bl Bl Ml A et — 1[0 — uA3054 Dual Diff Amp ~]—~{—=|—]| | ~]|—|20|15150}50|~|—
wA3026 | Oual Diff Amp —|=|=1=|=|—=| —|=20]15]s50] 50|~ |— Transistor Array
Transistor Array uA3086 Diff Pair Plus efe]—|—]|| ] —|20]|15(50]|50[10|—
uA3036 Dual Darlington efje|e|—~|e|—|~]|30|15]|50]50]—]|— Three Transistors
Transistor Array .
Manufactured in U.S.A,
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|
Voltage Regulators FAIRCHILD
]
[ Positive and Negative
1 Fixed and Adjustable
[] Choice of Package
VOLTAGE REGULATORS (BY OUTPUT CURRENT)
S TP - SRS TR SAE PR E -
s o3z 3d 3iipgey I 28 = $ 13|z (38| E|gE 3 2> 1%F =
8 35|z &5 fx0egld | |35 g 8 135|883 z0sef | 2 |33 ¢
§ |37 5 gF|EFERE B8 : S AN AEIE RN Al N S E
=] [+ - 3 a g |o £ [} a o [+ L 4 -4 <] £ =] a
Fixed Positive 100 mA Fixed Positive 1.0 A
uA78L26 | 26 [C.v | 100 | s0 | 43|55 | 48to35 | 22 | TO3970-92 «AT805 50 | M 50| 50 |68 | 60 | 80t035 | 30 T0-3
«AT8L05 | 50 |C.v | 150 | 60 | 41|55 | 721035 | 22 | T0-30.10-92 «AT805 50| C [100] 100 [62 | 80 | 751035 | 25 | T0-370-220
LAT8L62 | 62 |{C.v | 175 | 80 | 40| 55| B84to3s | 22 | TO-30T0-52 «A309 50 ] ¢ | sof0| 1! 10 — — T0-3
LATBL82 | 82 {C.V| 175 | 80 | 39| 55| 104t035 | 22 | TO-32,70-92 «A109 50 | M | 50|10 || 10 - 10-3
4A78L09 | g0 |c v | 188 | g0 |38]55| 112w035 | 22 | TO39.TO-92 «A209 so | v | s0o|wo| -] w0 — — T0-3
«AT8LI2 2 fcvleso | e |37 60| 1421035 | 22 | TO-39.T0-92 «AT806 60 | M | 60 60 65| 60 | 901035 | 30 10-3
LATBLIS 15 | Cov|300 | 150|3a] 60| 1721035 | 22 | TO-39.7O-92 «AT806 60 | C {120 | 120 |59 | 80 | 851035 | 25| TO-3T0-220
wA78L18 18 |cov| 300|170 | 33] 60 | 202040 | 22 | TO-30.T0-92 +A7808 80 | M | 80| 80 |62 | 60 111035 | 30 | TO-3T0-220
+AT8L24 24 {Cv| 300|200 |31 60| 2621040 | 22 | TO-3970-92 ©AT808 80 | C |60 | 160 |56 | 80 | 1051035 | 25 | TO-3T0-220
Fixed Positive 500 MA LAT885 55 | M | 85| 8 |60 | 60 | 1151035 | 30 70-3
aTom0s | 50 | M | 50| o 1o2] 60| o0 | 2 s «AT885 85 | C |170 | 170 | 54 | 80 1035 | 25 | TO-3T0-220
waremos | 50 | ¢ | 10 [1oc | 62] 60 | 751035 | 25 | TO-39.T0-220 1A7812 Py Myt 120 ) 61 60 191035 | 30 103
aracos | 50 | w w5 ez 60| sotess | an o270 LATB12 12 { C |2a0| 240 | 55 | 80 | 1451035 | 25| T0-370-200
LA7BMOS | 60 | M 60 | € [ 59| 60| 90t035 | 25 T0-39 LR7815 1M |50 | 150 | 80 | 80 181035 ] 30 103
ATBMO6 60 | C 1100 | 12¢c | 59| 60 851035 | 25 | TO-39.TO-220 LAT815 151 © [300] 300 |54 80 1751035 | 25 | TO-3T0-220
LA7BCO6 | 60 [ C V| 100 | €C | 59| 60 | 901035 | 30 TO-220 1ATE18 18 | M ['80 ] 180 | 59 | 60 211035 | 30 103
azemos | 80 | m | o | to | 55| 60 o | 2s To-| «ATB18 18| ¢ |3s0 | 360 | 53| 80 | 2051035 | 25| TO-3.10-220
LATBMOB | 80 | C | 100 | 160 | 56| 60 | 1051035 | 25 | T0-39.T0-220 uAT824 24 ] M ]240 | 240 |56 | 60} 27tod0 | 30 103
“atacos | 80 | v | 100 | sc | 45| 60 o | 30 o220 «AT824 24| C |480 | 480 [ 50 | 80 | 2651040 | 25| TO-3TO-220
<ATBC10 10| ¢ 100 |6 |55f60 131035 | 30 T0-220 Fixed Negative 1.0 A
uATEM12 12 M 60 {120 | 55| 6.0 151035 | 25 TO-39 1AT905 50 | M S0 50 [54 | 20 | -781t0-35 [ 28 TO-3
«ATBM12 12 |C.v | 100 | 24c | 55| 60 1451035 | 25 | TO-39.TO-220] 1AT7905 -5.0 C |100 | 100 [54 | 20 | -731t0-35 | 23 | TO-370-220
»AT8C12 12 [o} 100 [ 120 | 46| 60 151035 | 3.0 T0-220 1#AT7906 -6.0 M 60 60 | 54 | 20 | -8810-35| 28 T0-3
LATBM15 15 | M 60 | 15C | 54 | 6.0 181035 | 25 TO-39 #A7906 60 | C 1120 | 120 | 54 | 20 | -8310-35 [ 23 | TO-370-220
ATBM15 15 c | 100 1 30C {54/ 60| 175135 | 25 | TO-39.T0-220, #A7908 -80 | M | 80 80 | 54 ) 20 [-108t0-35| 28 T0-3,
LATBC1S | 15 | C | 100 | 150 | 46| 6.0 181035 | 30 T0-220 LAT908 80 ] C {160] 160 {54 { 20 [-10310-35| 23 | TO-3T0-220
wATBC17 17 | ¢ | 100170 |52] 60 20t035 | 3.0 TO-220 #A7912 -12 | M | 120 120 |54 | 30 |-14810-35( 28 T0-3
LA78C18 | 18 | C | 100 | 180 | 46 6.0 211035 | 3.0 T0-220 «A7912 12 | C |29 240 |54 | 30 |-14310-35] 23 | 70-3.T0-220f
ua78M20 | 20 | M | 80 | 200 |53 60 23t040 | 25 70-39 ©AT915 -5 | M [ 1s0] 150 |54 | 3.0 |-17.810-35] 2.8 103
wa78M20 | 20 | ¢ | 100 | 400 | 53] 60 | 225t040 | 25 | T0-39,TO-220 AT915 <15 | © 300|300 |54 | 30 |-17310-35] 23 | TO-3T0-220
«A78C20 | 20 | ¢ | 100 | 200 | 46| 60 23t040 | 30 TO-220 uA7918 18 | M 180} 180 {54 | 30 |-20810-35] 28 T0-3
«A78C22 22 C 100 | 22¢ | 53] 6.0 245t040 | 25 TO-220 »AT7918 18 C [360 | 360 |54 30 -203t0 -35| 23 T0-3,TO-220
warem2s | 24 | M | 60 | 24c |50 60 271040 | 2.5 TO-39 =A7924 24 | M (240 | 240 |54 | 3.0 | -26810-40] 28 T0-3
«A78M24 | 24 | ¢ | 100 |48c | 50! 60 | 265t040 | 25 | T0-38.70-220 «AT924 24 | ¢ lago| 480 |54 | 30 |-26310-40| 23 | TO-3T0-220
uA78C28 | 24 | C | 100 | 240 | 46 6.0 271040 | 3.0 TO-220 Fixed Positive 2.0 A
Fixed Negative 500 mA |-arsce | 58 | c {0 {350 [s0 | 80 | 7oz ]es | Toaf@
WATOMO5 | -50 | M | 50 | 100 | 54| 20 | -7510-35 | 25 T0-39 Fixed Positive 3.0 A
WATOMO5 | -50 | C | 50 | 100 | 54| 20 | -73t0-35] 23 TO-39 v 501 M % 00— o To 0] 25 o
ATIMOG | 60 | M | 60 ) 120 | 54| 20 | -85t0-35 | 25 | T0-3.T0-220) shezs so 1m0 T = 751070 25 o
wA79M0s | 6.0 | c | 60 [ 120 [ 54| 20| -83t0-35] 23 T0-220 Sra23 50l 6| 25100 =1 2 750020 25 o
«A79MO08 | -8.0 | M | 80 [ 160 | 54| 20 | -105t0-35 | 25 TO-39 E——
«AT9MO8 | 80 | C | B0 | 160 | 54| 20 | -10310-35 | 23 | T0-38,70-220
xa7om12 | 12 | M | 80 240 | 54] 30 [1ast0-35 | 25 10-33 xATOHO0S | S0 (O MI120| 50 |60 | 10 | 85to25)35 03
uA79M12 | 12 | G | 80 [240 | 54 30 | -14310-35 | 23 | T0-38.TO-220 (ATBROSA, 50 |CMi 25| 50 |60 | 10 | 78to25)23 03
wATOM15 | <15 | M | 80 | 240 | 54 30 |-175t0-35] 25 TO-39 LATBH12 2] C |7 [ 120160 ) 10 | 155102535 703
wAT9M1S | 15 | ¢ | 80 [2a0 [ 54 30 [-17310-35 | 23 | TO-39.T0-220 pATBMIS | 5] C [ 0] w0 je0 ] 10 | test) - To3
4ATIM20 | -20 | M 80 | 300 | 54 35 |-225t0-40 | 25 TO-39 Fixed Positive 10 A
©ATIM20 | 20 | C | 80 300 | 54 | 35 | 22.31t0-40 | 23 | TO-39,T0-220 ia7spos? so | ¢ [ 25| s0]e0 | 10 | 75104025 | T0-3)
wA79M24 | 24 | M | 80 [300 |54 a5 | -265t0-40| 25 TO-39 1 Operating junction temperature range
uATIM24 | -24 C 80 | 30C { 54 35 {-263t0-40 | 23 | TO-33,TO-220 ?Aécg?;n:n‘egéz 'ﬁmfiﬁﬁfieﬁm@fﬁf:f f:sﬁ»éz‘s(:(?‘;/o:cv(emcmar & Industrial temperature range,
2 7o be announced Manufactured in U.S.A.
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Voltage Regulators

] Positive and Negative
L] Fixed and Adjustable
L J Choice of Package
VOLTAGE REGULATORS (BY OUTPUT CURRENT) (Cont'd)
ont
{ g :
i 2 ) 2 g
| g E g & z g
e [ c |5 |8 |8 |E < & = o =15 |8 |§ |E < )
g |f £, le|s 38 30 5. |2 WE g, |TiE oz ell (3. &, IF
H ‘:—- s 28§53 3|8nze £> |8 g 5. == 51253528 |9« 2> |2
w 9% > T 2ofO|@B|5E 3 = > L o9 2 GRS z >
g 3% 3 SIEF T g |8 z 13 o |z§ 3 glE> ez (e |2 > 3
A 2 €2 |B° |2 |& 3 2 : |3 4 SIS e |2 |8 s |2
w 3 3 ¢ |8 |2 |3 a ] w |3 3 12 |8 |& |5 a o
a |6, © 13 13 & |6 = a a |6 <) via |s |z |o £ lo
Positive Adjustabie Negative Adjustabie
wA105 | 12|  45t030]M [0.06] 01|10 20] B51050] 30 4A104 | 25|-0015t0 -40iM | 01 |5mV | 1.0 | 5.0 |-80 to 50| 2.0
1 T t
wA305 12 451030|C |006: 01 10, 20;: B85t040| 30 ~A304 25/-0.035 to -30|C 01 [SmV |10 |50 {-8.0t0 -40} 2.0
wA376 J 25 501037 C 01, 05:10 : 25 9.0 to 40| 3.0 #ATOMG | 500 | -2.23 to -30{M 1.0 1.0 | 50 | 25 |-7.0t0-30f 25
uA305A ‘ 45 45t040lc |006- 04| — 20 851to 50| 3.0 nATIMG! 500 | -2.23 to -30|C 10 10} 50 | 25 |-70tc-30| 2.3
#AT23 150 20to37{M . 03015 | 58 | 3.5 9.5t0 40, 3.0 uA79G |1000| -2.23 to -30i|M 1.0 20150 | 20 |-70t0 -40} 2.8
uA723 150 20t0 37|C 05| 02| 58 | 40 | 951040 3.0 #A79G  |1000| -22310-30/C [ 10 | 20| 50 | 20 |-70to-40} 2.3
A78MG| 500 50t030M | 1
= 0 0] 10]62]50] 75t040 30 LATOHG [5000 | -2.25 to -24/CM| 1.0 | 10 | 50 | 50 |-7.0t0 -40| 20
©AT78MG| 500 5.0 to 30|C 1.0 10| 62 |50 7.5t040| 2.5
wA78G | 1000 501030/M | 107 10168 | 50| 75t040] 25 Adjustabie Swilching Regulator
»A78G | 1000 5.0 to 30,C 10 10| 62 | 50 7.51t040| 30 uA78S 1500 -1.3to -40IM — — |100 | 20 {-25t0 -40| —
nATBHG . 5000 50to ZAEC i 1.0 10| 60 1 851025| 35 uA78S 1500| -1.3to -40/C — — [100 | 20 |-251t0-40i —
SH1605%}5000)  201020/C | — | — | — | 30| 50t040: —
VOLTAGE COMPARATORS
g,
B 2
. : : :
g § £ 3C o < s 2~ Eg ®
z $ A 255 | £% |64 32 g8 | o | 2
S 3 ® 58 5es 58 o & .= g Es [
3] = es otz 2= o2 x5 S« F3 @
2 2 3% 53¢ is | £~ g g5 |28 | £
8 3 £9% g7 £ S @ & Ee | g8
Voltage Comparator
LAF111 (FET Front End inputs) 0.05 0.000025 40 200K 436 200 2 M
Voltage Comparator
uAF211 (FET Front End inputs) 0.05 0.000025 40 200K +36 200 2 A
Voltage Comparator
LAF311 (FET Front End inputs) 0.15 0.000075 10 200K +36 200 2 c
Voltage Comparator (Strobed
vA11? inputs, Singie Supply, Low g} 01 0.04 07 200K 0, 45 to t15 200 5 M
Voltage Comparator (Strobed
nA21t inputs, Single Supply, Low i) o1 0.04 07 200K 0, +510 +15 200 5 A
Voitage Comparator (Strobed
pA3 Inputs, Single Supply, Low Ia) 0.25 0.06 20 200K 0, +5to £15 200 5 C
Quad Comparator {Single +11to +18,gnd to +2
nA139 Suppty, MRR incl. gnd) 01 0.025 50 200K or gnd to +36 1300 1 M
Quad Comparator (Single +11to £18. gnd to +2
©A139A Supply. MRR inci. gnd) 0.1 0.025 20 200K or gnd to +36 1300 1 M
Quad Comparator (Singie 110 +18, gra to +2
©A239 Supply, MRR inci. gnd) 0.25 0.05 50 200K or gnd to 436 1300 1 A
Quad Comparator (Singie *110 418, gnd to +2
nA239A Supply, MRR incl. gnd) 0.25 0.05 20 200K or gnd to +36 1300 1 A
Quad Comparator (Single 110 £18. gnd to +2
nA339 Supply, MRR incl. gnd) 0.25 0.05 50 200K orgnd to +36 1300 1 o]
Quad Comparator (Singte +110 18, gnd to +2
#A3I9A Supply. MRR inci. gnd) 0.25 0.05 20 | 200K or gnd to +36 1300 1 c
uA710 Voltage Comparator 20/25 3.0/5.0 20/50 1.75K +12.-6 40 1 M.C
#AT11 Dual Comparator 75/100 10/15 | 35/50 1.5K +12,-6 40 1 M,C
Precision Comparator
vAT34 tLow Drift -3.5,V/°C) 0.15 0.025/0.05 50/3.0 25K *5to +15 200 2 M.C
High Speed
uAT60 Differential Comparator 60 75 6.0 5K *+4510 6.5 25 2 M.C
Quad Comparator (Single 110 £18, gnd to +2
uAT?5 Supply, MRR inci. gnd) 03 0.07 8.0 200K or gnd to +36 1300 1 M,C
Quad Comparator (Single +1 10 £18, gnd to +2
©A2901 Supply, MRR incl. gnd) 0.25 0.05 70 200K or gnd to. +36 1300 1 A
Quad Comparator (Singie +1to 18, gnd to +2
uAT302 Supply, MRR incl. ana) 0.1 0.03 5.0 200K or gnd to +36 1300 1 [}
1 Measured at Ta - 25°C 3. M= Military temperature range, -55°C to +125°C; A = Automotive temperature range, -40°C 10 +85°C,
2. Response time s specified for 100 mV step input with 5.0 mV overdrive. C - Comrrercial temperature range, 0°C to +70°C. Manufactured in U.S.A.
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INTEGRATED CIR

UITS

]
Op Amps FAIRCHILD
]
[] Single, Dual & Quad
1 High Speed, & High Gain
L] FET Input
OPERATIONAL AMPLIFIERS
OPERATIONAL AMPLIFIERS—COMMERCIAL (0°C TO +70°C)
z g £ 1263|25|182%) 5 |23 |0 |§. |32 & |Mn o Max 5F| 3¢
3] 2 OSE[Qgo|0% |22 B5 |g=> 3|3 #| s T g B T 27| 88
2 g i |255|% 13| 5% |E3 % |BzE|ge|izk| £ | £ |ge| £§
8 8 g |eS3jc | B 8 62 | 8 |& & @ > > |a | 8°
nA301A General Purpose Op Amp 7.5 30 50 250 t12 +30 25K 1.0 5.0 0.5 13 18 3.0 1
uA302 Voltage Follower 15 30 _ 30 10 — 10.9985 10 1.0 10 +12 +18 55 Q
uA307 General Purpose Op Amp 75 30 50 250 +15 +30 25K 10 5.0 0.5 +3 +18 30 0
1A308 Super Beta Op Amp 7.5 30 1.0 70 *13.5 +05 15K 1.0 1.0 0.3 *5 18 08 1
4A308A | Super Beta Op Amp 05 | 50 10 | 70] +135 05| 80K| 10 10 | 03 *2 +20 | 08 1
nA310 Voltage Follower 7.5 - — 70 +10 — | 0.999 20 1.0 30 +5 18 55 0
uA318 High Speed Op Amp 10 — 200 500 15 +10 25K 15 6.0 50 +5 *18 10 0
uA324 Quad Op Amp 7.0 — 50 250 |+13.-Vs *+32 25K 10 1.2 0.5 +5 +32 20 0
uA348 Quad Op Amp 5.0 - 50 200 +12 +36 25K 1.0 50 05 *5 +18 45 0
uAF355 FET input Op Amp 10 — 0.05 0.2 10 +30 50K 25 — 5.0 5 18 4.0 0
uAF356 FET Input Op Amp 10 — 0.05 0.2 *10 +30 50K 50 — 12 5 418 10 N 0
uA702C WideBand dc Amp 5.0 10 {2000 | 7500 | 4,405 45 2K 30 35 35 [ +6.-3 | +14.-7 6.7 2
uAT09C High Pert Op Amp 7.5 — 500 | 1500 8 15 15K 1.0 50 03 +9 +18 29 0
uAT14C High Pert Op Amp 015 1.8 6.0 7.0 13 +30 — 1.2 55 0.25 +3 122 50 0
uAT14E High Pert Op Amp 0.075 13 3.8 40 *13 +30 — 1.2 60 | 025 +3 +22 4.0 0
uAT14L High Pert Op Amp 025 3.0 20 30 *13 +30 - 1.2 50 [ 025 +3 +18 6.0 0
wA715C | High Speed Op Amp 7.5 — | 250 | 1500 +10 15 10K{ 65 50 | 100 +6 18 10 3
uA725C instr Op Amp 2.5 — 35 125 +13.5 +22 | 250K 1.0 5.0 — *3 +22 3.0 4
nAT25E Instr Op Amp 0.5 2.0 5.0 75 +13.5 +22 | 1000K 1.0 50 — +3 +22 3.0 4
uA727C Temp Controlled Diff Amp 10 1.5 25 75 12 *15 | 0.06K 1.0 0.001 - +9 +18 57 2
uAT30C Differential Amp 5.0 — 30 16 +35 +5 01K| 15 — — +6 +14 13 0
uAT40E FET Input Op Amp 100 — 0.3 20 +10 +30 25K 3.0 5.0 6.0 *5 *22 8.0 0
#AT41C Freq Comp Op Amp 5.0 — | 200 | 500 12 130 | 20| 1.0 5.0 05 +5 +18 | 28 0
LATA1E Freq Comp Op Amp 3.0 15 30 80 112 130 | 50K] 10 50 07 15 £22 | 375 0
uATATC Dual Freq Comp Op Amp 5.0 — 200 500 +12 +30 20K 1.0 50 05 15 +18 56 0
4ATATE Dual Freq Comp Op Amp 3.0 — | 200 | s00 +12 £30 | 20k| 10 50 | 05 +5 +18 | 4.25 0
uAT48C High Pert Op Amp 5.0 — 200 500 +12 +30 20K 1.0 50 05 15 18 28 1
uA7TT Quad Fet Input Op. Amp 5 |10typ| 0.05 0.1 +1 *30 | 25K|3.0typ 25 [13typ *5 +18 | 3.0 0
uA772 Quad Fet Input Op. Amp 5 10 typ | 0.05 0.1 = +30 25K [ 3.0 tvp 25 |13 typ 5 +18 3.0 o}
uA774 Quad Fet input Op. Amp 5 10 typ | 0.05 0.1 11 30 25K [ 3.0 typ 25 (13 typ 15 +18 3.0 0
HATT6C Multi-Purpose Prog Op Amp Usgt = 15 uA) 6.0 — 25 50 10 *+30 50K | 1.0 20 08 +12 18 | 0.19 1
nAT76C Multi-Purpose Prog Op Amp UgeT = 1.5 xA) €.0 — 6.0 10 +10 +30 50K 0.2 0.12 0.1 12 +18 | 003 1
HATTIC Precision Op Amp 7.5 — 50 250 12 130 25K 1.0 50 05 +5 +20 2.8 1
HATHC Power Operational Amp €.0 — 200 500 t12 +30 20K 10 1080 0.5 +5 +18 25 4
HAT98C Dual Op Amp 6.0 — 50 250 1436.-Vs -30 20K 1.0 6.0 a5 t5 +36 4.0 0
1A1458C Internally Comp. High Perf Dual Mono Op Amp €0 - 200 500 12 +30 20K 10 50 05 t5 18 29 0
#A3401 Quad Single Supply Amp — — — 300 - - 1K 50 10 06 +5 9 10 0
#A3403 Quad Op Amp 8.0 ~ 50 | 500 |-13. Vg +30 25K 10 50 0.6 +5 +18 7.0 0
1 A4136 Quad Op Amp 6.0 - 200 500 12 136 20K 30 50 12 +5 18 10 0
uA4558 Dual Op Amp 6.0 - 200 500 112 +36 20K 3.0 5.0 12 +5 18 5.0 0
“Military. automotive and industrial range devices are available Please request specific data
Manufactured in U.S.A.
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FAIRCHILD
|

Interface

(] Line Drivers/Receivers
[] Display and Peripheral Drivers
] Translators, Connectors and Sense Amplifiers

LINE DRIVERS/RECEIVERS/TRANSCEIVERS
LINE DRIVERS

Manufactured in U.S.A.

s |8 §
. . |5 13 - L
R _ c | E % 5~ i 3 - -
g < < Elz!|. 8 |talg| g |288 g o Elg §Ea=-§ %‘:t
z 2 Sy |=5| 2| 3% (32|23 (8|8 z B § E| 8| 3% (352 3 clg
I T EREE IR N SRS N S R AR
e 3 ig |28 & l3<lz| & |sk g £ 32 3¢\ 3 E
H 2 EE || g|o% |BE|%| % |EF|2 H g £E8 |“Ei 8| 0°% |BE|S g H
w s |3 £ o -4 )4
a 2 3= S|e| 818 |33 |& |5 a [ S S5 8|3 |83 5
nA1488 Quad uA1489 [ TTL | Volt | Single | £10 1220 +15| —| 4 10192 Quad AILECL | ECL |Voit | Single | 16 |30 -52 | 510 | 4
Ended Logic Ended
54/7437 Quad 2- | Any TTL { Volt | Single 48 [ t0{ +50| 108 | 4 548/ Dual 2- Any TTL |volt | Single 40 |4.00 +50 88 | 2
NAND | TTL Ended 745140 [ NAND | TTL Ended
54/7438 | Quad2- | 96106 | TTL |voit|Single | 48 | 13| +50| 98] 4 54LS/ | Octal In- | Any TTL |voit | Single | 40 | 12| +50 | 175 | 8
NAND Ended 7415240 [verting | TTL Ended
54/7440 Dual 2- | Any TTL | volt | Single 48 | 11| +50| 522 Bus Dvr
NAND TTL Ended 5418/ Detal Any TTL |voh | Single | 40 [ 12| +50 | 180 | 8
54H/7aH40 | Dual 2- | Any TTL |vort|single | 48 [70| +50| 88| 2 74LS241 | BusDvr | TTL Ended
NAND TTL Ended 54LS/ Doctal Any TTL |Volt | Single | 40 | 12] +50 | 180 | 8
545/74540 | Duat2- | Any TTL |voit | single | 48 |40 +50| 88| 2 74LS244 | Bus Dvr | TTL Ended
NAND T Ended 54LS/ Dctal 38 | Any TTL |Volt | Single | 40 | 12| +50 | 175 | 8
8T13 Dual 8T14 | TTL |volt | Single [250%) 20| +50]| 280 | 2 74L8540 | Inverting | TTL Ended
Ended 5aLS/ | Octai3S | Any TTL |voit | single | 40 [ 12| +50 | 180 | 8
8123 Duat 8T24 | TTL |volt| single |250% 20| +s0/ 280 | 2 74L8541 T Ended
18M-370 Ended 5575109 | Duat 75107, | TTL {Curr| Ditt | 60 |90 x50 | 180 |2
9009 Dual2- | Any TTL [volt | Singte | 48 | 10| +50| 542 75108
NAND | TTL Ended 5575110 | Dual 75107,
912 Dual 9613 | TTL | volt | Diff s0 | 14| +s50| 150) 2 75108 | TTL |Curr Dift 12 190| +50 | 265 |2
(53
9610 Dual 9615 | T1C |vort | Dittor | a0 | 16| +s0| 170 2 55/75121 | Dual 75122 | TTL |voit | single [2502) 20| +s5.0 | 280 | 2
Single Ended
’ @
2016 Time | 9617, | TTL | Vot | singie | 17 J3o0] 12| 20| 3 75123 | Dual 75124 | TTL |voit | singie [250@1 20| +50 | 280 | 2
R$232 | 9627 Ended 'BM-370 Ended
9621 Duat 9622 TTL |voit |Ditfor | 20 { 10} +50.| 100 2 75150 Quad 75154 TTL Vot | Single | 15 |20} £t2 | 100 12
Single +15 oTL Ended
9634 Dual 9637A | TTL. |volt | Diff +50 | 10| +5.0| 200 | 2 26101 Quad 2- 196106 TTL |Volt | Single | 80 | 13| +50 | 98 |4
NAND OC Ended
CMDS|
9636 Dual 9637A | TTL, [voit | Single | +75 | —|+9.0to| 200 { 2 100123 | Hax AHGSK | ECL |Volt | Single | 20 |1.8| -45 | 730 |6
CMDS Ended +15 Bus Dvr ;r(\:dLmOK Endad
9638 Dual 96374 | TTL |voit |Ditt | »s0 | 10| +s0] -2
100194 |Quint  |An100k | ECL |voit | — — leo| 45 | — |-
10123 Triple | AlI1OK | ECL |Volt | Single | 20 |30 -5.2| 3123 Duplex | ECL
Bus Dvr | ECL Ended Bus Dvr
1. OC = open collector, 3S = 3-stata
2. Foldbeck current imited
z z £ z z
] 3 > F 5 $ 3 x F H
> = 2% 2 S = vy ? 2
£ S |sx!'8 2 s 15.[% z R |32 2 . | _
P . e ] o - v
; e 2leF|g |3 |g|8 |BEs c S E€§§ 3 |glf |88%
g e | E|§%|2 ! 4 H
z - 3 > = >3 |2¢ z s e | &2 2 | >0 (8l
e £ 0 EL les| ® El>,lgze € T [+) £% | € ] £ |[>slD
w s H = |F2 |8 e > E33 ¥ ] s  E2 18 ¢ » z
I 3 a 3 | 5% | E s | 21& I5Ei2 [ 2 3 I)353 ¢ Sl s ¥
g : €| 2 |BE e E(g|E it - z SR RS ]
[ H 3] 6 |£4 |8 r | 8la |& |& o 2 o 6 |£8 ]38 £ |8]|a &
LA1869 | Quad RS232 | uA1488| TTL | +05 | +30 | o2sv [220] — | — [ 4 10116 | Triple AMECL| ECL | Vrer |+20| No|19|-s2| 753
4A1489A | Quad R$232 | 4A1488| TTL | +0.5 | +30 | 1ov| 25| — | — | 4 Logic
8T14 | Triple 8T13 | TTL| — |+50] vas| 20|+s0|315( 3 85/75107 | Dual [rdeol B B *30|  No| 17|#50/130) 2
. — +
6724 |Triple (BM-370 | 8T23 | TTL +50| Yes| 201450} 815 3 55/75108 | Dual 75108 | TTL | 225 [+30| No| 19|tsof1%0| 2
9582 | Triple AWECL| ECL | vaer | ¥10] No|22|-52{250] 3 75110
Logic
9! 55/75122 | Triple 75121 | TTL | — [+50| ves | 20|+50|315]3
913 | Dual Diff 9612 | TTL | +05 | +15| No| 25|+50] 143] 2
Sl 75128 | Tripte 18M-370 [ 75123 { TTL | — [+50] ves | 20 l+s50|315]|3
9615 | Duai Diff 9614 | TTL | 10 | #15| No | 30|+s0| 150 2
75154 | Quad RS232 |75150 | TTL. | 22 |+15 [ Yes | 22|+50|200| 4
2617 Triple RS232 9616 TTL +15 125 Yes | 60 (+50| 60] 3 DTL +12
9620 Dual Ditf 9621 TTL [ %05 [ +15 No | 351+5.0( t10| 2 75207 Dual 75109 TTL *10 | +30 No | 17 |#50| 130 |2
12 75110
%22 | Dual 962t | TTL | +15 | #10| No| 38|+50[ 140} 2 75208 | Dual 75100 | TTL | +10 [+30| No | 19(=50| 1302
-12 75110
9627 | DuatRS232/ | 9676 | TTL | +045 | 25| No| 70(212|234| 2 95115 | Quad arecL | EcL | vaer |+20| No |19]52)| 5|4
mil. std. 188 Logic
963TA Dual 9634, TTL } +02 | 15| 0.3V [ 17 [+50] — | 2 95116 Tripla AILECL | ECL { Vrer |+2.0 No [19]-52]| 7513
RS422/423 | 9636, Logic
9638
96106 |Quad2-NDR |96101 | TTL | 15 | — | No | 20[+s0] 904
10614 | Active AIECL| ECL | Vaer | — | No| —|-52| 65]14 Bus
Tarminat Logi
arminator ogic 100114 | Quint AIECL | ECL | Veer {210 No |12]-45|380]5
10114/ | Tripte AIEGL| ECL | Vaer | 210| No|22|-52)145( 3 Logic
Logic
10115 | Quad ANECL| ECL | VRer | +20| No|[19|-52| 95| 4
Logic
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INTEGRATED CIRCUITS

]
Interface FAIRCHILD
]

[ Line Drivers/Receivers
[ Display and Peripheral Drivers
[ Translators, Connectors and Sense Amplifiers
LINE DRIVERS/RECEIVERS/TRANSCEIVERS
- |2 3
i : 34|35 5 2aq
S z 2E(3k s g = 3¢|3€ 23
z % 3E1%E 22, £ z 2 £E(3E|, $¢
" o€ N 2 I3 £ |e = 32
g g HEHEE 8 § 1B T
& g £3(80| 22 Bk|E8| 85 z t E5l83| 88 (38(8%|8
a 4 0%|d | £O e~ BR/F ] 4 2 Eo|&°| 28 |&2|G2|F 8
8126 Quad 35 01161~ j1Blw} 4 54LS/7415242 | Quad Inverting3S | 40 | 40 | oav | 12 |12 | 4
8728 Quad 35 0116 )~ [1Bw ¢ 54LS/74L$243 | Quad 35 40 | |oav |12 |12 ] &
9640/28510 Quad OC Inverting | 100 | 20 | — 115 |18 | 4 54L5"/74L8245]  Octal 35 40 [ [oav |12 {12 | 8
9641/26811 Quad OC 100 [20] ~ {15207 4 P e~ 1 120 s s
9642 Quad OC Inverting 100 | 20 | 06V | 15 | 18 4 1. OC = open cotlector, 35 = a-state
a ! )
> 0 ]
£ @ ~ g @ E 3
a 212 H wi R oile . E=lO [
= 5| £ 3 S =2 » | £ | 3= 9 v
S ~ gz (388 38z &« |B% " ~ 5l:|58,8 B33| & (&
z < £ /4|5 55|, = a5 z = 3|8 |<£i5 1870 > a5
u § &= /2=2828 T 3 |3% i 5 Ela|g=C%Riz| % |23
80 % | 3lalaE aiE: § |if
s |3 b 2 g |esg| 2 3 g
8 i sls =is 6 832, & l|aa 8 2 8|8 |8 882 & |aa
4511B | 7-Seg Latch/ | CMDS|Yes | No | Yes | 25| —| H | LED 0015 wse | 7500 1L IvesTves] mo T 201171 m | oo com] w20
Decoder/Dvr LED Dvr Cathode
4734B | 7-SegLatch/ |CMDS|Yes | Yes| Yes | 25| —| H | LED 0.013 10| 7500 T TvesTveel wo TosTesl e iem com | 350
Decader/Dvr LED Dr © Ao o
45438 | 7-Seg Latch/ | CMOS|Yes [No | Yes | — | —[ H | LcD 0015 prrra EG e TveTvel me Tral ol e Tien com s
Decoder/Dvr LED Dvr CMDS Ano&e
5477461 | 1-01-10 TTL Yes | No| No | 70 55| L | Gas 145 -
Cold Cathode Discharge 9664 Hex Digit Dvr ::11(’)'.5, No [No | No (150 20( L | LED Neg
54/7445 | 1-01-10 TTL Yes | No | Yes | 80| 30| L | Common | 215 cMOS
0C Dvr Anode 9685 | 7-Darlington |DTL, |No [No | No |350 | 50| L | LED,Gas | ©
54/7446 | 7-Seg TTL |Yes | Yes| No 40| 30| L | Common 320 Dvr TTL Discharge
Decoder/Dvr Anode MOS,
cMOS
54/7447 | 7-Seg TTL |ves [ ves| No | 40l 15[ L | common | 320
Decoder/Dvr Anode 9666 | 7-Darlington  [PMOS |No | No | No (350 | s0[L [ LED.Gas | ©
54L8/ | 7-Seg TTL ves | Yes| No | 12| 15| L | common | 35 Dvr Discharge
74LS47 | Decoder/Dvr Anode 9667 7-Dartington TTL, [No [No | No [350| 50| L LED, Gas 0
54/7448 | 7-Seg Decoder | TTL |Yes | Yes| No | 8055 H | — 265 Dvr cMDs Discharge
9668 | 7-Darlinglon  [CMOS,No [No | No [350 | s0|L | LED, Gas | ©
: D PMO!
saLS/ | 7-Seg TTL |Yes|ves| No [ 13]55[H ] — 125 v S Discharge
74848 | Decoder/Dve 54/ 1-01-10 TTL |Yes|No | No !70]| 55| L | Gas 80
5449 | 7-Seg Decoder |TTL [Yes | ves| No | 96|55|H | — 165 | 74141 Cold Cathode Discharge
54LS/ | 7-Seg Decoder/ | TTL |Yes| Yes| No | 1.3{55[ H - 40 sS4/ gg';o TTL |Yes|No | Yes| 80 15/ L | Common | 215
741549 | Dvr OC 74145 vr Anade
saLs/ 7-Seg TTL |Yes|Yes| No | 12| 15| L | LED, Com | 30
9302 | 1-0f-10 TTL |Yes|No| Yes| 16|55|L  — 145 )
OC Dvr i 7415247 | Decoder/Dvr Anode
' saLs/ 7-Seg TTL  [ves|Yes| No [13[ss[H| — 125
9307 7-Seg TTL |Yes| Yes| No 11| 55] H @ LED, Com | 165
Decoder i Cathode 74L5248 Decoder/Dvr
9315 1-01-10 TTL [Yes|No| No [ 70| 55| L | Gas 145 s4Ls/ 7-Seg DC TTL |Yes|Yes| No |13|55|H | — 40
Cold Cathode | Discharge 74LS249 | Decoder/Dvr
93178 | 7-Seg TTL |Yes|ves| Yes| 40} 20} L ° LED, Com| 220 75491 g“a% Digit “1”?5' No {No | No ' 50| 20| L |LED Neg
Decoder/Dvr Anode eg Dvr CM'.(SS
9317C 7-Seg FTL |Yes|Yes| Yes| 20| 30{L LED, Com| 220 .
Decoder/Dve Anode 75492 ;5: Digit ;ﬁ&s. No [No | No |250 | 20| L | LED Neg
1. OC - open collector. 38 = 3-state CMés
£ £ B
2 5 - AR 3 il 5| |2
6 551 3 3% |8 |2 2.5 (2 ) 15| & | 5= |8 85| |8
3 3 25 3418 F 2 g 5 2 ®c £ |2 |3EIT |
H s (5| 2| 2 | i3 |SeS-sZE|R z s |5 E| & | 38 |a<E.PEE 2
s < £ i 12>(8 O g[3,5|a%(E
[ g 5|z 3 S 137% 1232 |8 0 2 o & z g8 |3E5TI3. |2
@ 5 2| 2 £ - L ] 2 I e 3 ~E 18 |8 |§E|F (¢
a 4 £ [c] o Q_|© = |-|0 5 4 £ ] 5 3 |8 |82 3 a
55/75430 | Dual Drivers | TTL | AND | AND | Extarnal| 300 [ 15] 15[ 15[ 2 ssr7550 | Doat orvare | 77 | ans | oo | evermn 300 301 20T o0 2
x
55/75431 | Dual Drivers | TTL | AND | AND | Internafl | 300 15| 15| 10} 2 55/75451 | Dual Drivers | TTL |[AND | AND | internat | 300 | 30 | 20 2;47
55/75432 | Dual Drivers | TTL [NAND| NAND | Internal | 300 | 15] 15 | 15[ 2 T —— 0 Tamn Tt T Ton T T T2
. ntel
56/75433 | Dual Drivers:| TTL |OR | OR | Internal | 300 15 15| 10/ 2 55/75453 | Dual Drivers | TTL [NOR | OR | internal | 300 | 30 | 20 | 25| 2
55/75434 | Duat Drivers | TTL | NOR NOR Internal | 30C |.151 15 | 13| 2 55/75454 | Dual Drivers | TTL | DR NOR Internal | 300 | 30 | 20 | 35| 2
Manufactured in U.S.A.
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e ————————
FAIRCHILD
]

INTEGRATED CIRCUITS

Interface

3 Line Drivers/Receivers
L] Display and Peripheral Drivers
L] Translators, Convertors and Sense Amplifiers
AUXILIARY DRIVERS o
HIGH CURRENT, HIGH VOLTAGE BUFFERS AND PERIPHERAL DRIVERS
T
z ) 2 s
z s |: |3l® % z c A g
o H H 2 §_ |8 |58 . 2 5 S T | &8 ]
g2 s 3 Ex = |8¢%| & o a2 o o ||| 2|
2 £ S £ Se| B2l =15 4 b € SE S8 & | &
z 5 § g & GE|S|2E|E |8 z £ £ g H S| S |35l |8
3] = w = 5 5{33 =« |2 2 (5] P =l & Y
H 3 3 || B O|3E)3|57% )¢ g 3 3 s | 3 [Ef|E|gv|z)¢
] = 3 3 | ® c = 2 s 5 e =
o I £ [ [} o 5|3 B8 8 4 2 & 3] 3 3|3 25
9664 Hex Driver rTAToLé - - 150 [ 20| — | 600| 6 55/75463 | Dual Drivers | TTL — OR 300 {35 30 | 352
CMOS | _
-_—- R +— 55/75864 | Dual Drivers | TTL - NOR 300 [ 35| 30 | 35] 2
55/75450 | Dual Drivers | TTL | NAND| — 300 | 30| 20 | 30
55/75451 | Dual Drivers | TTL — AND 300 | 30{ 20 | 30| 2 55/75471 | Dual Drivers | TTL - AND 300 (80| 55 | 30| 2
i i |
55/75452 | Dual Drivers TTTL - NAND | 300 | 30] 20 | 35[ 2 55/75472 | Dual Drivers | TTL | NAND| NAND | 300 | 80| 55 | 45] 2
1 - ]
55/75453 | Dual Drivers | TTL — OR 300 { 30| 20 | 25] 2 55/75473 | Dual Drivers | TTL — DR 300 | 80| 55 | 302
) i P Lol ]
55/75454 | Duai Drivers | TTL -~ NOR 300 30| 20 | 35/ 2 55/75474 | Dual Drivers | TTL — NOR 300 (80| 55 | 40| 2
55/75460 | Dual Drivers | TTL J NAND —~ 300 | 85| 30 | 352 75491 Quad Driver | TTL, - - 50 [ 20 — GOOT 4
55/75461 | Dual Drivers | TTL — | ano 300 | 35| 30 | 35| 2 N
55/75462 | Dual Drivers | TTL — | ~ano | 300 [35] 30 | 352 75492 | HexDnver | TTL ) - 250 | 20| — |600) 6
CMOS
MOS, CCD AND CORE MEMORY DRIVERS
= ]
= |
a |
[} [
8 £8
z | E0 g8 ‘
= i Flelire
3388 s 3 |62s] o
. s 50« — . H so<q ! k4
o 2 | 35¢E| = 2 G 1398 = s
z £ 35> > K} z I E 5 > >~ S
w 5 3 03 = >> w s S oz , & > >
Q 2 o g o B Q 2 o R >
s g 35| 8| %] % 2 g s 8 [ ¢ %
a é gl & | 2| 3 i K &l 8 | 21 3
9643 Dual TTL to CCD/MOS Dvr TTL {3000 8.0 +5.0 55/75325 Core Memory Dvr TTL 600 i 25 +5.0, +24
9644 Dual TTLto CCO/MOS Dve | TTL | @00 | 80 +5.0 55/75326 | Core Memaory Dvr TTL 600 | 30 +5.0
9645 Quad TTL to CCO/MOS Dvr | TTL | 300) | 8.0 +5.0 55/75327 | Core Memory Dvr TTL 600 | 35 +5.0 or
9646 Dual MOS Clock Dvr TTL | @000 | 30 | -22t0+22 } J 14510 +24
3 \
® @ = @ @
o o o . o o - -
. o o = A - 1] s [3 b} a
S . 8 E o 2 I <] =3 =z 3 s a e
=3 =y © @ z a ° & > 3
z c e = S > H - > .!% o c S & s £ 2 E Q€
w 5 Lo = ja=Y S - -— -
o H 2 | & | 1 AERF s 3 s | 8 % PRRE A
> £ a> a> - I ﬁ 4 a a 6 S 1
a Z & & 2 2 |28 o 2 @ 3 2 > Y
4049B | Hex Inverting +3.0to+15 0.0 -25) +16() — 9645 | Quad TTL to MOS +5.0 0.0 Vee-0.5 +03 [80| —
Buffer Driver
-
4050B | Hex Non-invert- | +3.0to+15 0.0 250 4el?) - 9646 | Dual MOS Clock 2210 +22| 00 Vee-05 | +10 | 30| —
ing Buffer Driver
41048 TTL to Logic +3.0to+15 0.0 +9.95 +0.05 85| 1.4 11C24 | Dual TTL Voltage +50 — +25 +05 30| 160
HIGH MDS Controlled
9108 | HLDTL-TTL Hex | +12to+20| 0.0 oc +04 |120]380 Multivibrator
11C44 | Phase-Freq +5.0 - +25 +05 | —l165
Detector
9112 | TTL-HLDTLHex | +12to+20 | 00 +vi-20 | +04 | 90|440
11C58 | ECL Voltage 450 52 -0.96 -162 | —|260
A o4 a7 Controlled
9595 | Oual ECL-TTL 5.0 5.2 +2. 04 {60[375 Ntivibrator
924 | TTL-MOS | +s0  |00t0-30 Vrap-1.0 | -w1+20 |120] 40 10124 | TTLECL Quad 50
9625 | MOS-TTL Dual +50 |00t0-30| +32 +04 | 70| 60 Dift Driver
9643 | Dual TTLto MOS | +5.0t0+12 | 00 Vee-05 | +03  |so| — 10125 | ECL-TTL Quad +5.0
Driver Buffer
9644 |Dual TTL1o MOS | +50t0+12 | 00 Vee-05 | +0.3 80| — 10177 | ECL to MOS +5.0 or
Driver +6.0
L lonmA - 95124 | TTL-ECL Quad +5.0
2. o-ma  Manufactured in U.S.A. Diff Driver

CALL COMWAY... (0344) 24765 or TELEX 847201

143



INTEGRATED CIRCUITS

]
Interface EAIRCHILD
]

[} Line Drivers/Receivers
[ 1 Display and Peripheral Drivers
(] Translators, Convertors and Sense Amplifiers

CONVERTERS
U z z
3 T ,olEe 2 T .|t
g g ES|ER|SE S 3 £z Ee|BE
z £ SLl8813F z £ 3o 8813k
w e 3 Oq Emumg o c S Oa| 2|0 gn
Q 2 © EMEEIEE 0 2 o EREERE
% 5 H S8|55I53 a g 3 3815553
a H £ 32|z=|3® a 2 £ 3 22|39
wA0801/ | 8-Bit High Speed Digital- TTL, CMOS, ECL, | 20| 0.1t 85] |9706'" 8-Channel, 6-Bit Microprocessor, | TTL - | - —
DAC-08 to-Analog Converter HTL, MOS Digital-to-Analog Converter
uA0802/ 8-Bit Multiplying Digital- TTL, CMOS 2.0 | £0.19/ 250 9708'" 6-Channel, 8-Bit Microprocessor, | TTL — ) 202} —
1408 to-Analog Converter Analog-to-Digital Converter
wAa151 Voltage-to-Frequency TTL, CMOS — | = — 9710"" 10-Bit High Speed TTL, CMOS, 8.0 |+0.25! 200
Converter Digital-to-Analog Converter ECL
wA7151 Voltage-to-Frequency TTL, CMOS - - — TS_HZ‘” 12-Bit High Speed TTL, CMOS, 8.0 |+0.25| 300
Converter w/Op Amp Digital-to-Analog Converter ECL
9650 4-Bit Current Source TTL 20 01 — 1. To be announced
CORE SENSE AMPLIFIERS
° [ [ [
H @ g 3 2 g
o © ] £ o =
HEEEE 5 i & :
£
o] ': f’ '”- > 2 > g = = 1] ;E & g ,E % I~
2 : Sput % E 8 ell 2 £ |37 ¢ 3 £
w s t2u S 2 pot - w S 3] s > b -
= 1] g3 £ a c 5 = [ [ 5 @
S 2 g >> € 2 & . g 0 3 E @ 2 €
y 3 £ S s 5 2 @ 3 £ £ 5 5 ©
a ¢ a o ° o e o = 6 3 S 5 £
7524 | DualSense Amp | 11t019 | 25| AND | ComCollector | 25 || 7534 | pualSense Amp | 111019 | +2.5 | NAND | Uncom Collector | 25
7525 | DualSense Amp | 8.0t022 | +25 | AND | Com Collector % 1| 7535 | Duat Sense Amp | 8.0t022 | 2.5 | NAND | Uncom Collector | 25
7528 | DualSense Amp | 11to19 | #25 AND | Com Collector 25 11 75238 | DualSense Amp | 111019 | 2.5 | NAND | Com Coliector | 25
7529 | DualSense Amp | 80t022 | +25| AND | Com Collector | 25 || 75035 | Dual Sense Amp | 801022 | +25 | NAND | Com Collector | 25

ANALOG SWITCHES

[ L
g H
$ 5 g I58- 3 2 5 2 |38 3
w : g |EsE| 3° w & g |53f 3»
Q 5 5 g =2E a Q s pot s =Z 3
> @ 4 S [ [} > @ 3 oo o
a o £ « @ a a £ z a
40168 Quad Bilateral SPST Switch CMOS 1080 | 3.0to 15 40668 Quad Bilateral SPST Switch CMOS 300 § 3.0to 15
4051B 8-Chan Analog Multiplexer CMOS 340 | 30to 15 40678 16-Chan Analog Multiplexer CMOS 340 | 3.0t0 15
40528 Dual 4-Chan Analog Multiplexer CMOS 340 | 30to 15 47418 4x4 Crosspoint Switch CMOS 340 | 3.0t0 15
40538 Triple 2-Chan Analog Multiplexer CMOS 340 | 3.0to 15

Manufactured in U.S.A.
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MODELS 350/450/460 and 470

WAYCOM LIMITED

Liquid Crystal Displays

L] Frit-seal and solder closure which assure a proven
reliability over a 50,000 hour life,
] Wide operating voltage and temperature ranges.
(1 Good readability under different ambient conditions.
(— 1 Dual--in—Line Package.
ELECTRICAL & OPTICAL CHARACTERISTICS
Measur.ed atTp = 25°¢C All Types
Operating Voltage = Typ. Voltage Units
32 Hz Square Wave Min. Typ. I Max.
Operating voltage range +3(6ppl +4.5(9p-p)| +6(12p-p) v
Total device operating current {With All Segments Energized) * - 5. | - uA
Total paralieled segment resistance * - 8 | = Mo,
Total paralleled segment capacitance * - 5.000 - pF
Optical response:
Delay Time — 20 — ms
Rise Time - 30 — ms
Decay Time - 100 — ms
Operating-temperature range —15 — +60 o¢C
Storage-temperature range -20 — +70 oc
Contrast ratio — 20:1 ~
Viewing angle {From Normali) -~ +40 — Degrees
QOperating frequency 25 32 2K Hz
Life — 50.000 ~ h
Typical values for types 351, 352, 353 & 354. *For other types contact our Bracknell Office,
STANDARD DISPLAYS AND PACKAGES
. 5080015 . . .. ..
MODEL 351 4572 min o A2

VIEWING AREA o o _
2 G3_F3 A i

r
‘Tz [‘ H_ K B|‘ rv”Alr

Manufactured In [taly by Optronlcs for Waycom L.td.
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MODELS 350/450/460 and 470

Liquid Crystal Displays WAYCOM LIMITED

1 Frit-seal and solder closure which assure a proven
reliability over a 50,000 hour life,

(1 Wide operating voltage and temperature ranges.

T 1 Good readability under different ambient conditions.

1 Dual--in--Line Package.

STANDARD DISPLAYS AND PACKAGES (Cont'd)

— 5080 + 0,15 R
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ORDERING PROCEDURE AND PART NUMBER Example

the information contained herein. _
When ‘placing your order, please use the following part 4=+45V(9Vpp)
number to identify the standard models. R = reflective
Displays are supplied individually packed with their own H = transflective
instruction sheet.

“ " CALL COMWAY... (0344) 24765 or TELEX 847201

The models can be ordered as standard in accordance with Model Number N .
[@ Driving voltage (typical)




WAYCOM LIMITED

- MODELS 350/450/460 and 470

Liquid Crystal Displays

[ Frit-seal and solder closure which assure a proven

{1 Wide operating voltage and temperature ranges.
(T Good readability under different ambient conditions.

reliability over a 50,000 hour life.

(1 Dual--in—Line Package.

STANDARD DISPLAYS AND PACKAGES (Cont'd)
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NOTE: Information on recommended
sockets and drivers is available
on request.
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Manufactured In 1taly by Optronics for Waycom Ltd. J
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NOTES

Remember COMWAY also provides —
SECURICOR same day despatch on all shipments.

“  CALL COMWAY... (0344) 24765 or TELEX 847201





