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Laboratory « 2 Shut

TRANSISTOR CHARACTIRESTICS ww:={QiLi0l] BASE
1) Plot a fanily of curves . colicetor eurrsént in nillicmpeses
versus collector=--to=basc <wvolbs with enmitter ocurrent as paraneter,

The graph paper should be la)d out with colloctor-to=~base vdltage
in the horizontel direotion with zero volts at the left.

To get a pood elear graph, vse lnch ascented with ton divisions

to the inch, Le% eadh imel equal Ewo volts so that with

12 inches of paper you got HEZ 24 wvolts full seale on the papPEr,
The vertieal seale should siart at the same Zero, Jhis tims

let one ineh equal one mill.amp 80 that ten inches gives 10 ma,

To draw the Tirst ocurve, ley the emitter surrent be 0 ma i.e.
set the helipot to the bottam.

To draw the seeond curve, luv’ the emitber current be 2 Mae
Get thls eurrent by adjusting the emitter helipot (see cet dia gram)
You will find that all the d:taill is in the early port of the
curve So plot the greatest nimber of points here., Eae¢h point .
is plotted by plcking a value of eollector voltage, setting
it up by adjusting the helirut, then rending the walue of
collector current which the transistor gives, These two wvalucs
formf an "ordered peir™ whiegh is transferred ag & point %o the
graph paper as in analytiecal geometrTy. Note that the two vatues
2r¢ an ordered pair, and do:'t meke the common mistake of
inverehanging the axes, 1.3, plotting the value of surrent
.. where the voltage should go. You may want to use & more senditive
e voltage range on this part of the curve to get better readin gs,

This procedure should be soniinusd for hma 6 ma 8.0 and 10 ma

of emitvisr eurrsent drawing 2 completely separate surve for eash
value of emitter surrent, 1ACII CURVE SIIOULD BE LABELLED "8 na™ ete.
The result will be & familv of curves whish define the

relation betwveen emitier current, eolleetor ecurrent and

collestor voltage,
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Laboratory 2 « sheet 2

TRAIISISTOR CIARACTCRISTICS

The eirocuit ﬁiuhrﬁm 1A¥Cn on sheet 1 shows two
power suppliss at 18 exprene : whieh arc
Bv a ns eri%“ soun .8 meant that the
: ! -.,‘: the other. There
: 19 i cnw ,mﬁafibf and one

negative, T Loge | 1 theso verminals 1s the sum
of the ?Glb“"?s rives *;"1“ 11;,"n,'a. OV supplies, =
“This s houldg vyr Qurse, be chee] 71%th a voltmetoer,
Should you mAi a 1 i o ;3 © -
surcly with a

uld subtraet

R

rmaﬁ on o “neter

The 24 volta cbtained by

volt power sun ‘ii@& is now a3

would be suitable, Illote that A £

is aimwlv a4 ¢onverd@nnt way of r CTing to a2 comionly used
refs grence point wLi@m «8 usually sonsidered Pfor sonveniengo
be at'zero’volta,

The oubput of the helipet which is bbained froma

noves along the
Lfrom zero wol

=
£

-4
)

eireuit in
188 throuch the
Pr‘BLR re the eollec oubrent,

it B
=0 g_D | o

On the extrene right 1; a
the @03-;."(:'&“33* vg}w tage {re:
in parallel with the soll

4nother helivot and DDA X} : I
2 positive veltage @1 va 60 the emitter sirveuit
whi mﬁlﬁwnaafzs a 1 k s u»-msﬁﬂr to control the surrent.
The current is controlled D? varying the voltuao applied as
desaribed abeve, It is measurad by a milliammeter whieh is
in series with thoe emittor, again ae desoribed aboved ., ..
although there in ¢ ¢onnection with the eollenter eireult.

LUIPORTANT  Cheelk the uperauion of the helipots with voltmeters
before the transistor is plugged in, ‘ﬂka sure that you know
hﬂiuh end of the helﬂfuts gives zero mc?uuﬁn

BT BOTII EELIDOTS TO ZERO VO*“wGu”ﬂ,@u, then plugz in the
uI"iD.qi LOI‘O
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Ring lledulator (without transformer)

- of two signels In a linsar cireuit mmoduces a gimple

i
i 133 e N\ N T N A

¢ | %

‘___/\/\/\Mjw a;&
K

$he linescr ¢ircult prdduces no modulation producds, however
if a diode is introdused so that the pattern is divided in two,
vEiBnmny part being suppressed, modulaticn products appear.

T T e

The output of the simple sireult shown with one diode sontalims
in agdition to the modulation products the original signals,
T'or many purpeses it i=s hetler not 40 have these,

The ring modulator In the ascompanying diagrem applics one
signal to all four dipées in the sawe phase through four

10 K resistors., The two diodes on the right are connected

in af{rsetion to the two diocdes om the left. Nobe: The arrow
shown on diodes indlcutes the dirveation of conventional surrsnt
flow. OCometimes ogolor bands are used instead of an arrow,

In this eonse the astual direction is not important us long as
the twe diodes on the right are connected the opposibe direotion
from ths twe dlodes on the left,

The other signol {signal B or the “eontrol signal®)

is applied E¥E te all four BEEE dlodes bub two dlodes ore
driven in the opposihe phase te the obher two. The Lwe

phases are obtained in the phase splitier shown at bottom right,

Cutput is taken from &ll four diedss, but two are connected tn
phage opposition in a differential ampiifier, Imstead of the
differential amplifier g phase splitter simifior to the one
shown ot the bottom could be used along with o resistor adding

elreuis, o
K__’,/lﬂ

Baloneing with respect to sigoul B {the contrel signal) and

ulth respeot to sixnul A oan be WESCGHT  done by adjustmont
of the omplitudes out of the phase s litter and by odjustment
?f the differenticl amplifier. Ileither of these adjustuents
5 s8hown,

The eclorsd dots IMITHIXWNHKE refor to a set of oselillogransg
Gaken &t the roints in the eire it indieated, ;
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VUiring eircuits on wveptorboord cards

Lanufacturer's data on"veedbr" produets and forkis contscitors
{Eleco) were given on a set of xevoxed sheets,

Vectorboa@® cun be easily BSut to any size with sheor,, and
practically any size of card ¢an be used.

There are many advantages to using a small number of standard
sizes of sard in any studio or projeet. TIin spasin;: ond
functlion should also be standardizod so that units can be
interehange@ and so that the maxirum use ean be gci out of

cne unit, The pin locations and furetions listed Lelow are
entirely arbitrary. The "small stardard” (one of three

sizes, small, medium and large) will take seven fork econnecis®s
a8 shown below, In the ¢ase of ths lwo larger sizes, the first
seven pins are treated in a similar way. Other plns are used
as the oecasion demonds.

Left side: ;1 red oubput
< purple power Supply
grasen > See
Fiue :}m‘r'” e ok iy &
yellow inpub 1P e e
¢ orange  eontrol e &0 5%
N

p.
2

black ground LAV EALIAL N AR

yve

Testing of oireuits will be done Yy plugging them inte a test
strip whieh makes as many sonnections as possible through the
fork connegtors., The "top" side of the eord will still be
ascessible for measuring voltages and meking othe? eonnsctions.
For the simpler eircults all ecomponznits should be en top Ho
make it easlier to sheck the wiring ond losate relsrence points.

To begin with, it is advismable to lcy out the c¢omponents so that
they look as mueh as possible like tthe eireult dlagram,
Needless to say, the eircuit diagram should be drava in sueh
a way that the wiring is a 8 simple as possible.

Power supply bus should be at the top, ground bus should be

at the bottom. ("bus® is an abbrevia%ion of "omnihus® and
means a conduetor whieh "earries all ourrsnts")

if you find the lay-out comfusing, place . piece o writing
papsr on the wvestor card before imserting the pins and mork
the more important omes. If the unit does not work, mest of
the ehecks will be measuremenig of AC or DC voltuoge at variocus
polnts in the cirouit, These will be spaeded up Lf the key
roints are easy to locate,

vhen wiring very complicated eireuits it will be necessary %o
wire and plaes components on both sides of the board., The
layout will necessaxrily bdbe hard o follow. Scmebimes it is
advisable to note on the elrcult diagram how %o loeate the
key points, :
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are ussd, the emitter

is useful as an output device in studio
she low impedance enables it to drive many
time ond prevents elestrostatic plekup of
zted signals.,

i;“n? deviee becauss 1t dffers a very lig
ce load) to the device which drives it.
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SETS definitions -~ 1
= & A x is a member (or element) of the sed 4
i ;;fi ;& % is not a member (or element] of tho sed A

Venn diaoprem : o SHEEES 78 representation on a drawing of the
relations between two or more sSets,

Universal sei the set containing all the members of a ¢lass,

Farticular set a set containing not all the members of a class,

g [ ﬁ B is o subset of A when all members of set B also
Pelong to set A

ez éf\ If every eolement of E 1s a member of A and thers
“\ i at least one slemént of A whieh is not a member
of B i i3 a proper subset ~of B

Roster of Bracket potation: All the members of a set are listed
Petween brocketS.. a3 A = {1,5,7)

Alternative form:
E %= (x@ x 18 an even positive integer)

This means "E_ is the set of all x’s such thak
x 1s an even y positive integer®

‘?;:3 the empty set

AZB every member of set A 15 a member of set B

P—s>() P is goulvadent to ¢ wh-en their elements can bs paired
o {% & unioue fashion,.. th-at is, when they are
in one-to-epe correspondencs.

Disjioint :If two non-empty sets amee no elenents in common
they are sgid to be ¢isjoint,

(Vu A ﬂ% C is the interseetion of setas A and B when the seb
(S o contains ail the elements €ommon to A and B

I ;?;U ¢ is the union of sets 4 cnd B when set § contains
7% 811 the e%e ents of A plus the elements of B

A=

(”\ f\ (read C equals A ocross B) C is the set of all

(L, =F\ 7D eordered pairs whose f£irst members are elements
of A and whose second members are sglements of 3
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SETS defiritions - 2

lapping inte ‘mon eagh slement of a set L can be connes e
T once with some element of P the assocint lan
is called a mapping of the set A intc
the set P

Thane when the element & #8 &ssociated with the
g element p then p Is the image of 3. Q= ,
ritten ®e = p.~ A different mapping might alphs-

be represented by Bo- - 8,

Mapping onto If G is a mapping of th e set A into ¢
get P then &¥ i3 oalled a mapplng of the
set . onto P Iif for cach element ¥ in
there is &% least one element x in A
such thag oL = y

One-to-~one mapping: A mapping of a finite set onto another
finite set 1s one«to=ons if and only if
(1) each element of B is the image of sSome
element of A, and
(2) no two distinet elements of A have the
same image in B :
This is possible only if the two sets have
the same number of elements,

A mathematical operation: a mathematleal operation on a
nonempty set S is defined as a mapping
of SKS inte S

A mathematical system: any nonempiy set S together with one
or more specified operations on S,

Relatien a relation is a set of ordered pairs.

2Ry means "x has the relation R to y
ReZlexive: of the form xRx

gsymmetriec #Ry Implies yRx

transitive if xRy 18 true and yRz then xRz 1s trae.
Asyimetrie if xRy is true then yRx is false.

Definition of & funotion in terms of set theoxry:

(Calloway Dp.74) Given two nonsempby sets A and B a funetion
is a gubset ' of A>B with the property that no two :
distined® ordered pairs belonging to F hawe the same first
elenent,

’




SETS R pIOblemE s 2.

1) Explain why the two subsets in the dlagram below ere
represented by overlapping cireles:

b

\ A Triangl

2) Uhat is the total number of ways of forming sets by taking
all, some, or none of a set of n objectse?

Jow many non=empty subsets can De formed of a set of n elements?
How many proper subsets cen be formed from a set of n . elements?

3) Show that th ere is a one-to-one correspondence betwsen
the letters of the alphabet and the set of symbols in the
llorse code (telegraph code).

4) Sh ow that the members of a string quartet and their
instruments are equivalent sets,

5) BShow that there is a onea‘tOwone gorrespondence between
the set of unit freetioms ( 1/1 1/2 1/3 1/4 eto)
and the set of positive integers,

6) Draw Venn diagrams to show that: (a)} all elements of the
set P are elements of the set Q and some slements of the set Q
are not elementa of the set P

o) ACBonl BCC
{d} All elements of R are elements of I , All elements of S

are elements of T , B and S have no elements in common
and some elements of T are “not elements of either R or S.

7} DBy means of a Venn Diagram show that if AC B and RC A
then A and B are ldentical, that i1s A =3




SETS  problems = 2

1) Give an example of o faomiliar set which is the
of two familiar sci;sg

2) CGive an example of a familiar set which is the
of two familiar seis,

3) Ir P is a set contalning 4 elements and Q is a set containing
9 elements (nine} what can be sadd about the number of slements

)m.. 2 Q)
(b)m PN @

B) Dxplain why P is a subset of QX
5) Ixplain why P 8 {:Q is a subset of P

6) Suppose that R 1s the set of all polnts inside a mectangle
and S is the set of all pointe on a ecircle lying inside the
rectangle, 7ind: (&) Rm

YRS
7) Prove that [ | J (BUQC) = ﬁi}. LJ B} | ] C, braw a Venn Diagram.

The parentheses indicate which operations are to be performed first.

8) Prove that A ﬁ (BﬁC) = F& HE‘J} ﬂ Ca

9) Given P giq»b*’:& and @ 3{?)(,“3;} write the list of
elements in the set P X Q. -

10) If R is a set contcining m distinet clements oand S
is a set containing n distine® elements how many elenents
is there in the set & RARS ¢

Ixplaln,

11) If 2, L, and R are three sets prove that

5 x (QUR) = (PXQU (PXK)




SETS problems « 3

1) In eaeh of the following you are given two sets: the firsst
is mopped into the sccond, Draw a chart, using arrows, showing

each mapping.
{’:f ; )Q:i‘ - g’%&

(o) szﬁs;?z_;% %j @l s
A Pa =3 Pa= %

- 2 v Eé —-—
2) Tor each mapping in question 1 , state the number of ways
in which the first set can be mapped into the segond sei,

3) It R = (a,b,0e,)] and S = (u,v,)] how many mappings of
R inte S are there? How many mwappings of B onbto S are th ere?
) If R is a set having m elements and S 1s a set having m
lement2 wh at ean you say about the number of mappings of

oF R onto B - 1f nln ¥

5) Given a mathematical system oconsisting of a set S
S * (x,y,z,w) and an operation defined as follows:

3 | f 5 | gf:;sp
X g L
o S
8
i

v ‘e
r

¥

G

() Road the complete mapping represented by this eperation.

Wegte it oud in image notation.
(b} Ilow many possible operations are thers on set o %

(do not multiply out your answer).

6) Given a set consisting of the integers S = (1,2,3,k,c000)
Draw up a table similar to the onc above defining the
operatlon of multiplication,
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LAXTMUM RATINGS

temperatur 55
ing junct»OP T$mﬁﬂruvuﬂ@
cemperature

Total dissipation at 25 degree case temperature
0.7 watt
‘Potal dissipation at 25 degree free alr temp.

Laxinum Voltages and Current

V 8RO Collector to base voltuage : volte
¥V CES Collector to emitter voltuge = 25 volts
¥V CEC Collector to emitter high curr : volts
¥V EBO Emitter to base voltuge

i C Collecetor eurront steady state

Tlegtrical Characteristios

| RCHILD
Fa N D635




T e

of colleator current oovered s
of ecollector walmawm z%ﬁuﬁ’ ;
about \"J LS on wna bage currenn
Inefﬁase 'fp as t cautlousl; %‘ c»u aing
pot {"?"'c"m zero, I the me
the high side, use a meter x'
‘ the meter i8 adjustable
1igher full rating, Iihen you finéd the cu
base cirecu. hjmn gives about 25 millismperes
current, ', 111 be in the mier OﬂW”Cer) choose four BElue
of base burrent which give «lff§l nice family of coilectar
volt-umpere curves. Collsctor voltage should be plaotted
horizontally and collector current on the vwertical axis,
Using o constont collector volitage of 12 volts {(negative)
collector current versus base volts,

3) Using a sonstant collector wltage of 12 volts {negatlve)
rlot base currcnt versus base volts ma ing sure the collector
current is never nmore than 25 ma,

L) In the lower d rcult marked "amplifier™ set ti:ie base purrent
so that the collector voltage (de) will be about 6 volis, M\L%M%LQf
lisasure the gain of the amplificr using the method deseribed .

in laborabory 3. =55 ahmb P@Omﬁiﬂ IWE REssTul-
AN M?f”‘gouétzﬁlCuREENT

B30 Mo

, OLLSCME

i
%\’3;&5\»
wm?&

i
H
} »,,y:.y} %‘9
"]
\l\ &_

!'«as" {

‘/“%“'“_""“’-; %

A
\

NS

A

b 1L
z 3 ; A ‘j [ 2
( 4 = J}\gj\f"\”ﬁ\/ yzx::m:’.,-g."“ : [N 1

l;,i-’\" M'
~,u( ;a‘,iﬁn/Faj

) «\Y(-OJ'\’X—;‘
¢ fa- ‘~; ‘(?i )

Vé"
vo [ (l"” 2







Laboratory = 7 Feedbask Amplifier

The feedback amplifier shown on the accompanying sheet ecouns
of two strges in cascade Inverse fecdbaek iz appiled throug
the two resistors in tha red box from the output (collector)
of the sccond stage to the emitier of thm ?ﬁ%ﬁt 85083

The ampjifiers are direct coupled., DC stability 1s ab“”’

by connzeting the first buase through a 150 n resistor to
bypassed enitter of the second stage

um and micimum galn

the frecuency response with the network shovn

om left of the diagram connected in p?aﬁ
ntroi resistors in the red box., Be

being overloaded anywhere

O m

m

per and plot the Lrecusncy responss

',re the frecuency Tesponse with the network o
uted for the boxX.




Laboratory = 8 equalizers

(1) Design an RC equalizer whish 1s f£i2% from 20 ops to
200 cops then falls off at & db per ootive for the remainder
of the audlo bamd {the higher frecuenciss).

(b) Build the squalizer and measure L8 PErrorMANCe by
econnectin: the imput direesly to the zignal generabor
and the output directly to the volimruer.

Draw the frequency charoeteristie or 3-deck semi-log
graph paper. Show the outpub ona dysibel seale.

(2) (a) Design en RC equalizer witl & eh eractoristic which
rises at 6 db per occtuve up to 500 c¢ps and is £lat from there
on UPos :

{p) Build and measurs a8 1in (1),

Design, build and mecsurs an RO equallzer which is flat from
0 to 200 eps, has a 6 4b per cetave drop to 2000 cps Lhen
flattens out aguin. Plet the frequeney response as in 2}

(4} Design, build and measure an adjustable geries rescnant
cireuit equalizer to correet a 10 db resonant peak im an
audio system locoted at 1 kilooyele.

5} Give an example of a parallel-resonant gireuit squclizer
opr filter.

{
{8} {b) Build the oircuit and measure Ghe frequency resSponss.
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The General Electric 2N2646 and 2N2647 Silicon Unijunction
Transistors have an entirely new structure resulting in lower
saturation voltage, peak-point current and valley current as
well as a much higher base-one peak pulse voltage. In addition,
these devices are much faster switches.

tions where circuit economy is of primary importance, and is
ideal for use in firing circuits for Silicon Controlled Rectifiers
and other applications where a guaranteed minimum pulse am-
plitude is required. The 2N2647 is intended for applications
where a low emitter leakage current and a low peak point
emitter current (trigger current) are required (i.e. long timing

The 2N2646 is intended for general pu‘.;‘Z@f‘z"indpstrial applica-
it PR

“had § . i

e, o

3
s

s
HAWA- Ony

P

um ratings: (25°C)
300 mw

1
i

o s

Power Dissipation (Note 1)

applications), and also for triggering high power SCR’s.

4

~de L

~a

I

o e

i ‘
SedlE ¥

S &as o be wihim 007 of thei true location
Senlivedo,

WOTL & Max_ diameter leads at a gaging
flane 054+ 001~ 000 below base seal

. widh 1ab and o the mat
230 diameler measured with a suilable
g3ge. When gage 15 nol used, measure
ment will be made at base seal

WOTY 11 Lead diameter is controlied in
the zone between 050 and 250 from the
base seat. Between 250 and end of lead
a max.of 021 1s held

Calculated by measuring flange

=

230 MAX
209 MIN
195 MAX
178 MIN

=i

RMS Emitter Current

Peak Emitter Current (Note 2)
Emitter Reverse Voltage
Interbase Voltage

Operating Temperature Range

Storage Temperature Range

PARAMETER

Intrinsic Standoff Ratio (Van = 10V)
Interbase Resistance (Vs = 3

Peak Point Emitter Current (Vgn = 25V

Valley Point Current (Vyn = 20V, Ra: = 100Q)

Base-One Peak Pulse Voltage (Note 3)

V, Iy = 0)

Emitter Saturation Voltage (Van = 10V, Ix = 50 ma)
Modulated Interbase Current (Vps = 10V, Ix = 50 ma)
Emitter Reverse Current (Vo = 30V, In; = 0)

50 ma
2 amperes
30 volts
35 volts
—65°C to +125°C
—65°C to +150°C

25°C)

n

RI"H)

VE(HAT)

IBﬂ(MOI))
EO

Ip

Iy
Vom

v, ncluding tab and excluding tab,
and subtracting the smaller dameter from
the larger diameter U n D
400 b 3 LEADS
-~ -

(i NOTEH ] 019 MAX

' 016 MIN

(NOTE 2)

PPROX WEIGHT 013 OZ
ALL DIMENSIONS IN INCHES

LEAD |
{1

(13
LEAD 4

THIS LEAD
GROUNDED
TO HOUSING

EMITTER €
BASE ONE . 81
BASE TWO. 82

046 MAX

048 MAX 036 MIN

032 MIN
(NOTE 3)

2N2646
Typ.
0.65
7
2
0.056
0.4

6
6.5

2N2647
Typ.
0.76
1t
2
12
0.01
0.4
1
7.6

Max.
0.75
9.1

Max.
0.82
9.1

Min.
0.68
7

12
5

0.2
2
8 18

6.0

4
3.0

SCR Firing Conditions (See Figure 26, back page)

1. Derate 3.0 MW/°C increase in ambient temperature. 4.
The total power dissipation (available power to Emit-
ter and Base-Two) must be limited by the external
circuitry.

. Capacitor discharge—10ufd or less, 30 volts or less.

. The Base-One Peak Pulse Voltage is measured in the
circuit below. This specification on the 2N2646 and
2N2647 is used to ensure a minimum pulse amplitude
for applications in SCR firing circuits and other
types of pulse circuits.

|
B % O foOvVibY

< Ry
e
< 10K§
&

Rgz
1000

>

5%
>

Vosi ||

< 2001%

FIGURE 1

i«

(57

GENERAT

4 on Transistor Symbol wiih Nemencla-
ture used for voltage and currents.

A
e\

The intrinsic standoff ratio, 7, is essemially. constant
with temperature and interbase voltage. 7 is defined
by the equation:

Vr = 9 VBB + Vb

Where Vp = Peak Point Emitter Voltage
Ver = Interbase Voltage

Vp = Junction Diode Drop (Approx. .5V)

= »| 4~ SATURATION— ==
REGION

|
|
|
1
\
I
|
I
|
|
i

FIGURE 3

Static Emitter Characteristics curves showing
important parameters and measurement points
{exaggerated to show details).

SIELECTRIC
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2N2646

2N2647

The General Electric 2N2646 and 2N2647 Silicon Unijunction tions where circuit economy is of primary importance, and is
Transistors have an entirely new structure resulting in lower ideal for use in firing circuits for Silicon Controlled Rectifiers
saturation voltage, peak-point current and valley current as and other applications where a guaranteed minimum pulse am-
well as a much higher base-one peak pulse voltage. In addition, plitude is required. The 2N2647 is intended for applications
these devices are much faster switches. where a low emitter leakage current and a low peak point

ur Qmu%ger current) are required (i.e. long timing

Pt el genmnbmp |NN“¥EEEM&-L§%&§§§ iesbic so for triggering high power SCR’s.
: 217 BANK ST.

o
BR
Q5. L 230 MAX

209 MIN

OTTAWA, ONL el L e

| 178 MIN

205 MAX
170 MIN

Power Dissipation (Note 1) 300 mw Lz - S e
e | B

RMS Emitter Current 50 ma i lrger e, : 1110 N, QoM

| SN s

Peak Emitter Current (Note 2) 2 amperes S Lo 1T s cemns

! 2 | o

[
ALL DIMENSIONS IN INCHES 016 MIN

GROUNDED
TO HOUSING
S

Emitter Reverse Voltage 30 volts e = T'\\g# (NOTE 2)
Interbase Voltage 35 volts " \( THiS LEAD
Operating Temperature Range —65°C to +125°C

Storage Temperature Range —65°C to 4+150°C EmTTER €

BASE ONE_ BI
BASE TWO. . B2

048 MAX 036 MIN
032 MIN

(NOTE 3)

PARAMETER 2N2646 2N2647
Min. Typ. Max. Min. Typ. Max.
Intrinsic Standoff Ratio (Vs = 10V) 0.56 0.65 0.75  0.68 0.75 0.82

n

Interbase Resistance (Vys = 3V, Iz = 0) Rero 4.7 7l 95l 4.7 7 9.1
Emitter Saturation Voltage (Viz = 10V, Ix = 50 ma) Visan 2 2
Modulated Interbase Current (Vs = 10V, Iz = 50 ma) Ts20m0m) 12 12

Emitter Reverse Current (Vpog = 30V, In; = 0) Iro 0.05 12 0.01 0.2
Peak Point Emitter Current (Vgp = 25V) Ip 0.4 b 0.4 2
Valley Point Current (Vg = 20V, Rz = 1009Q) Iy 6 8 11 18
Base-One Peak Pulse Voltage (Note 3) Vos: : 655 6.0 755

SCR Firing Conditions (See Figure 26, back page)

1. Derate 3.0 MW/°C increase in ambient temperature. 4. The intrinsic standoff ratio, 7, is essentially constant
The total power dissipation (available power to Emit- with temperature and interbase voltage. 7 is defined
ter and Base-Two) must be limited by the external by the equation:
circuitry. T

. Capacitor discharge—10ufd or less, 30 volts or less. Ve =7 Vs + Vp

3. The Base-One Peak Pulse Voltage is measured in the Where Vp — Peak Point Emitter Voltage
circuit below. This specification on the 2N2646 and Ve — Interbase Voltage
2N2647 is used to ensure a minimum pulse amplitude
for applications in SCR firing circuits and other Vp — Junction Diode Drop (Approx. .5V)
types of pulse circuits.

O +20V .5V , . . ’ - o NE - SATORATIENS -
RBZ - . REGI . REGION

1000 .
gMITTEHTO BASE-
CHARACTERISTIC
NALLEY POINTX

,.: C; . . - . . .
0.2pfd+5% . ‘ . , . SOMAT TE

FIGURE 2 , ~ FIGURE 3 ~ ; :

Unijunction Transistor Symbol with Nomencla- Static Emitter Characteristics curves showing

ture used for voltage and currents, , important parameters and measurement points
. {exaggerated to show details). ¢

GENERAL (5 ELECTRIC
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FIGURE 26A-Both types- Lo &Med. SCR’s

SEMICONDUCTOR PRODUCTS DEPARTMENT
ELECTRONICS PARK SYRACUSE 1, N. Y.

GENERAL (%6 ELECTRIC
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FIGURE 21

08 10 12
TRIGGER PULSE WIDTH-MICROSECONDS
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PULSE WIDTH FOR TURN ON OF UNIJUNCTION TRANSISTOR

FIGURE 23
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FIGURE 25
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FIGURE 26B-2N2647-Hi Current SCR’'s

(In Canada, Canadian General Electric Company, Ltd., Toronto, Ont.
Outside the U.S.A., and Canada, by: International General Electric Com-
pany, Inc., Electronics Div., 159 Madison Ave., New York, N.Y., U.S.A.)




SILICON TYPES

2N2713

The General Electric 2N2718 and 2N2714 are epoxy encapsulated planar epitaxial passivated NPN silicon
transistors specifically manufactured for general purpose commercial applications. They are particularly
useful in output stages where low saturation voltage is desirable. They may also be used to advantage in
switching applications due to their low storage time, good beta holdup to beyond 150 ma and low Vceesam.

abSOIUte maX|mum ratlngS' (2500) (unless otherwise specified)

Voltages -
Collector to Emitter 18
gnllllttig tg BB?se b 13 NOTE 1: Lead diameter is controlled in the
ollector to base zone between .070 and 250 from the seat-
ing plane. Between .250 and end of lead a
Current max. of .021 is held

Collector* (Steady State) Ic 200 mA

Dissipation ALL DIMEN. IN INCHES AND ARE 3?3 gE‘:\Tnge
Total Power (Free air @ Pr 200 mW REFERENCE UNLESS TOLERANCED e
Total Power (Free air @ Pr 120 mW 1050%.005

.100+ .005
Temperature le—.105

Storage M 5550 tor D1250 =@ 3 LeaDs 03
Operating R 100 °C O

(NOTE 1)

*Determined from power limitations due to saturation voltage at this current.
**Derate 2.67 mw/°C increase in ambient temperature above 25°C.

electrical characteristics: (25°C)

DC CHARACTERISTICS

Collector Cutoff Current (Vcs = 18V) . Icro
(Vee = 18V, T. = 100°C) Icro
Emitter Cutoff Current (Vs = 5V) Iero
Forward Current Transfer Ratio (Ve = 4.6V, Ic = 2 mA)
2N2713 hre
2N2714 hre
Collector Saturation Voltage (I = 3 mA, Ic = 50 mA) Versan
Base Saturation Voltage (Izs = 3 mA, Ic = 50 mA) Vaesam

LARGE SIGNAL CHARACTERISTICS

VBE2 b s VBE og e .
L . where condition “1” is
IB2 = Fa IBI

Iz = .05 mA and condition “2” is Iy = .6 mA, Ve = 1V)

Input Imped (

SWITCHING SPEEDS (See Figurel)

Delay Time
Rise Time
Storage Time
Fall Time

5v

‘ 1002

TEKTRONIX
545 SCOPE

FIGURE | SWITCHING CIRCUIT

USE HP2I2A 562 210008
GENERATOR OR
EQUIVALENT

-25V

'GENERAL &% ELECTRIC



Vce(saT) IN VOLTS
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e
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TYPES 2N2713, 2N2714

Cob VS VOLTAGE
2N2713,2N2714
Ig =0
hte AT IKC VS hgg Ty -=255C
2N2713,2N2714 %
Vet sV | : f=1MC
Ic = 2MA
Ta = 25°C

2MA;, f = IKC

Cob IN puF

AT Veg =5V Ig

h,

80 120 160 200 4 6

hee AT Veg = 5V; Ic = 2MA Vg IN VOLTS

NOISE VOLTAGE AND CURRENT
VS Ig
2N2713, 2N2714
Vg=5V T, =25°C
(INFORMATION FROM MODEL
310 TRANSISTOR NOISE
ANALYZER QUAN-TECH
LABS, INC.)

En
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PRINTED IN U.S.A.
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TYPES TIS03, TISO4 1
P-N-P PLANAR SILICON TRANSISTORS

[2N3703)

Encapsulated in Silicone Plastic For Such Applications As

=
=

SILECTt TRANSISTORS

$OSiL ‘€0SIL S3dAL

o Medium-Power Amplifiers e Class B Audio Output e Hi-Fi Drivers

Recommended
For Complementary Use With
TI411 thru TI414

-]
(=
r-
—
m
=
z
=
o
=]
[~
1
w
o
=
w
bl
o
=
>
c
@
(=1
(]
-
-
0
o
-

mechanical data

These transistors are encapsulated in a high-temperature, thermosetting silicone-plastic compound spe-
cifically designed for this purpose, using a highly mechanized processt developed by Texas Instruments.
The case will withstand soldering temperatures without deformation. These devices exhibit stable charac-
teristics under high-humidity conditions and are capable of meeting MIL-STD-202B method 106A.

The transistors are insensitive to light.

ALL DIMENSIONS IN INCHES

-—T 0.015 (NOTE A) = g:gg fggg:
0.100 =0.005— 1 e

¥ Gooof ]
i 0.200 - L .
SN =0.005 = = = = = |
‘ ) = '
{ ) ¢ 0.100 §
= 0j005 1 | 1
o ,L—— teaps 0.017 T .99 I
i .500 ¥ i ; i
r+0.010 0.500 MIN 0.050 == 0.005 3 —0.001

-0.020

NOTE A: Lead diameter is not controlled in this area

absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)
TISO3 TiS04

Gollector-Base Voltage == . ¢ o s i Ul s s e e —40v =50V
Gollector-Emitter Voltage (SeeNote 1) . = v & & o0 & =il s @ =25V -30v
Emitter-BaseVolfage .. = = iic i n oL s sE el da s a e e =9V =5y
GollectorECurrent sl s S s e s e e e <—-200 ma—>

Continuous Device Dissipation at (or below) 25°C Free-Air Temperature (See Note 2) <— 300 mw —>
Operating Free-Air TemperatureRange . . . « . . «. « « « « + « . . =55°Cto+125°C
Bibiage Tenpettiure Range o . v e s e e vhe fma v o OSCIORGIS0E
Lead Temperature 1/16 Inch from Case for 10 Seconds . . . . . . . . . <— 260°C—>

¢
NOTES: 1. This value applies when the base-emitter diode is open-circuited.
2. Derate linearly fo 125°C free-air temperature at the rate of 3 mw/C°.

T Trademark of Texas Instruments Incorporated.

fPatent Pending.

PRELIMINARY DATA SHEET: o
Supplementary data will be TEXAS lNSTRUM ENTS
published at a later date. ItHcORPORATED

SEMICONDUCTOR-COMPONENTS DIVISION
POST OFFICE BOX 5012 ¢ DALLAS 22, TEXAS




PYPES

TiS03, TIS04

4 P-N-P PLANAR SILICON TRANSISTORS

‘ electrical characteristics at 25°C free-air temperature

PARAMETER

TEST CONDITIONS

TISO3

MIN MAX

BVceo

Collector-Base Breakdown Voltage

lc=-100 xa, le=0

—40

BVceo

Collector-Emitter Breakdown Voltage

lc=-=10 maq, lg=0, See Note 3

—25

BVeso

Emitter-Base Breakdown Voltage

le=-100 xa, Ic=0

=5

lcso

Collector Cutoff Current

ch:——ZOV, lE: (e

IEBO

Emitter Cutoff Current

an:—3 Vs |c =0

hee

Static Forward Current Transfer Ratio

Vee=-35y, lc=—50ma, See Note 3

Vie

Base-Emitter Voltage

V=5 lc=—50ma, See Note 3

VeE(sat)

Collector-Emitter Saturation Voltage

lg=-—5ma, lc=—50ma, See Note 3

fr

Transition Frequency

Vee=-=35vy, lc=-50ma, See Note 4

cobo

Common-Base Open-Circuit
Output Capacitance

VCB:—]O v, Ie= 0, f=1M

NOTES: 3. These parameters must be measured using pulse techniques. PW ~ 300 usec. Duty Cycle =< 2%.

4. To obtain fy, the |hfe| response with frequency is extropolated at the rate of —6 db per octave from f=—20 Mc to the frequency at which “’f.l =1L

THERMAL CHARACTERISTICS

.‘

DISSIPATION DERATING CURVE

o

B

P; — Meximum Total Device Dissipation — mw

=

25 50 75 100

Ta — Free-Air Temperature — °C

TEXAS INSTRUMENTS

INCORPORATED

SEMICONDUCTOR-COMPONENTS DIVISION
POST OFFICE BOX 5012 o DALLAS 22, TEXAS

PRINTED IN U.S.A.

TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.
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“"VECTORBORD" Section VIl
PUNCHED INSULATING BOARD | Page—2
BULLETIN 62 Issue 61-4

e 55
[

MATERIAL SPECIFICATIONS

NATURAL PHENOLIC - tan color, Grade XXXP (Mil-P-3115B) 1/16” and 3/32” thick. (B, F, & G patterns, 1/16"
only.) Economical, cold punching type, temperature 250° F max. Furnished as standard unless otherwise specified.

GI1.ASS-SILICONE - white color, Grade G-7 (Mil-P-997B) punched in 1/16” thickness only. Temperature 450°
F max, Add “W” to catalog number to obtain.

EPOXY-GLASS - greenish-white color, Grade G-10 (Mil-P-18177) punched in 1/16" thickness only. Temperature
300° F max. Add “"WE” to catalog number to obtain.

EPOXY-PAPER - attractive ivory color, per MIL-P-22324, type PEE. Available in 1/16” and 3/32" thickness.
(B, F & G patterns 1/16” only.) Quality and price between phenolic and epoxy-glass. Cold punching, temperature
250° F max. Add “EP” to catalog number to obtain,

COPPER. CLAD - has 2 oz. (.003”) copper on one or both sides of epoxy-glass laminate 1/16” thick. Per
Mil-P-13949B, type FL-GE, Other board materials can be supplied with moderate set-up charge.

MAXIMUM BOARD WIDTH - for phenolic or epoxy paper is 20" for patterns A, F & G. The glass laminates
can be punched to 20” on A & F patterns. Themaximum board width for patterns B, C, & D is 6", with any listed
material. Maximum width for H & G patterns, epoxy glass, 10”. Maximum length 34 1/2” for glass-silicone and
epoxy-glass, and 38" for all other.listed materials. ¢

TOLERANCE ON LENGTH & WIDTH IS + 0.007” PER INCH OF OVERALL DIMENSION

THICKNESS +/16 + .008"—3/32 + .010.

ORDERING INFORMATION
MATERIAL CATALOG NO. PATTERN LENGTH WIDTH THICKNESS NO.OFHOLES

32A3
64A18
72A33
32AA5
32AA7
32AA9
32AA18
64AA18
XXXP i 64AA32
64AA132
PHENOLIC 45B30
90B30
85C24
85G24
95G43
95G87
95G1175
TAA5SEP
11AATEP
32AATEP
32AA18EP
& OXY-PAPER 64AA18EP
64AA32EP
iz % 85F24EP
j# 85F42EP
{x 85G24EP
f& 85G42EP
64A18WE
EPOXY-GLASS % 85G24WE
170H48WE
849-1
EPOXY-GLASS 850-1
COPPER CLAD 85F42WEC1
(2.0Z.) 1 SIDE 42F22WEC]1
i 42G22WEC1
i 840-2
LPOXY-GLASS 850-2
COPPER CLAD 85F42WEC2

3
18
33
5

7

9
18
18
32
132
30
30
23
23) X 2

8.5l 182 1718618 32
16.99 4.80 1/16 64
el 8.71 1/16 i

8.51 1235 3/32 32

8.51 1.88 3/32 32

8.51 2.41 3/32 32

8.51 4,80 3/32 32
16.99 4,80 3/32 64
16.99 8.51 3/32 64 >
35.01 16.99 3/32 64

8.51 5.69 1/16 45
16.97 5,69 1/16 90
16.99 4.80 1/16 85
16. 4,80 1/16 (85
19. 8.60 1/16 (95 x 43) x 2
19, 17,40 1/16 2 (95 x 86) x 2

35.00 1/16 (94 x 175) x 2

1535 3/32 7x 5
1.88 3/32 Tx
: 3/32 30,
3/32 32 x 18
3/32 64 x 18
3/32 64 x 32
1/16 85 % 23
1/16 85 x 42
1/16 (85 x 23) x 2
i/16 (85 % 2) X (42&41)
1/16 64 x 18 o
1/16 (85 Z823)Exa2
: 1/16 170 x 47
1/2 1/16 S o0hcA
1/2 1/16 3002
.99 : 1/16 85 x 42
1/2 1/16 42 x 22
1/2 1/16 (42 x 22) x 2
1/2 1/16 20 x 14
1/2 1/16 30 x 22
.99 5 1/16 85 x 42
(2 0Z.) 2 SIDES 42F22WEC2 1/2 4 1/2 1/16 42 x 22
42G22WEC?2 1/2 4 1/2 1/16 (42 x 22) x 2

For Hole Diameter & Spacing See Table Other Side # Special Borders

PR R E T o E S o o P B P P 3
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PRINTED CIRCUIT PLUGBORDS Sechon Iy
Page 10

BULLETIN 69 Issve 61.9

STINDARD  PRINTED CIRCUIT
IGEPTAGLES FOR  CARDS

» (' Plusho~d has all the advantages of Vector Plugbord as described in New

i

i c¢ in the Vector P.C. Plugbord is the 2 oz. copper contact strip 3 3 "" 3.3 ?yf‘ 3 i't":
. leading edge of the board. This permits using the P.C. Plugbord in ! . 2
ag printed circuit receptacles. : Q¥ ' ‘3’: ( g ":
. individual etched contacts are 0,062” wide and spaced on 0.156” cen- -t ) o 2%
5. aote: The individual contact strips can be made 0.090” wide and spaced on IZ"';‘?.O;: } : 2‘3 "“@’
156" centers to special order.) Vector P,C. Plugbords 838, A &B-WE willfit the o ét
nmst frnquontly used standard printed circuit receptacles such as the Elco, Amph- £ ey “ L8
enol and Cinch types. For customer convenience, Vector stocks printed circuitre- : pEr— AR e "! “ﬁy Y? (
ceptacles as their R622 and R644 for P.C. Plugbords 838, A & B- WE respectively
In the 8341 T‘ln")word additional etched copper pads and lines are provided around
riain holesto facilitate soldering in component leads as shown in the figure. The
square Vo patierns are especially useful for transistor leads since hole spacing
matcines JETE 5C st 1[l(l’lfdo {(all holes are 1/16” dia. on alternate mtersectxons of a
0,1" grid,)
The circuit layout and P.C. Plugbord use is performed in the same manner as de-
scribed in New Product Bulletin 67.

can v

T ——

Tor best -onnections to the individual etched contacts, it is suggested that a termi- A3 ‘
nal be unted in the hole around which is a 1/8” dia. “pad” at the end of the con- 3 TR ) ; : \
tact sty It is also suggested that when soldering a component lead to this term- 3 ¢ s 3

inai tix sider be allowed to flow onto the copper pad to make good contact with the
contac: srip. Terminals available for this use are T28, T18 and T15.23 eyelets,

R —

& .062°'Dia. holes
ol /on alt, 0.1°° ctrs.

The new Printed Circuit Test Jacks No, 119437, manufactured by Unicite Division
of Unitec-Carr Fastener Corporation, are well adapted for Plugbord use because of
the 0.4" spacing on the contact legs. Jacks may be readily inserted in the Plugbord
without drilling holes.

ORDERING INFORMATION
TALOG NUMBER DESCRIPTION
838 P. C, Plughord* 4,5''X 6.5'" - 43 etched contacts, fotal
two sides.

838 A P.C. Piugbord t 4.5 X 6.5 22-2 0z, etched contacts S 4 1/32
one side. :

838 BWE P.C. Plugbord * 455 X ERb 2282 0z, contacts and

etched pad layout one side. SPECIFICATIONS
P.C. Plugbord 4.5'"X6.5' 20z. overall copper one
side with holes as 838A but no plug &  Board

pattern. e

838D P.C. Plugbord 4,5'°X6.5' 20z2. overall copper both 838,838A 1/16'' Epoxy-Paper
sides with holes as 838 but no plug i{ B838B-WE 1/16'' Epoxy-Glass
pattern. A' 838C,838D 1/16'* Epoxy-Paper W/20z.
* Fits R622 Receptacle ( 22 contacts ) t Fits Ré644 Receptacie ( 44 contacts )| copper clad.
. Contacts

VARIATIONS ; Material is 2 oz. copper. The standard

For Epoxy-Giass Board add WE after catalog number. P.C. Plugbords shown below are coated
For 1/16 " holes on 0.2°''X 0.2'' Grid add F to cat. no. - with a water dip lacquer to prevent the
Special .izes to order. § copper contacts from tarnishing. Lac-
| Qquer may be easily removed with lac-
ACCESSORIES | quer thinner. Special plating of the cop-

CATALOG NUMBER DESCRIPTION per contacts can be provided to order.

Push-in Terminal ( See Bulletin 68)

Forked turned Terminal ( See Bulletin65) | Insulator Material: General purpose

Eyelets- 1/16 ‘* barrel X 3/32** length under i phenolic. Contacts: Phosphor Bronze -

head. 8l 0.0002 silver and 0.00002 (approx.) gold
R173-G 0. 14 Grid Loyout Paper - 50 sheets per pad. il flashed.

i o

Receptacle

1100 FLOWER ST., GLENDALE 1, CALIF.
CHAPMAN 5-8971




MINIATURE Section VI
PUSH—IN—TERMINAL Page 3
BULLETIN 68 Issue 61—5

TERMINALS TO FIT .062 DI!A. HOLES

At s P e i S i s 3

DESIGNED FOR COMPACT ASSEMBLIES

The T 28 Push-in Terminal is a very small contact designed for mini-
ature circuitry where the well known T9.4 Push-in might be too large.
It is easily inserted into 1/16” round holes and needs no staking opera-
tion. Ideal for the experimenter, it is also well suited for use in print-
ed circuits and other production applications.

ECONOMICAL & EASILY INSTALLED

Low Cost: The T28 Push-in is stamped from beryllium copper

.cet, heat treated and fused tin plated. This provides strengthand

springy action. It is priced below turned type terminals and may be
re-used, if desired, by pulling it out of the board.

2. Compactly Designed - Yet Hold Up to Six Leads: The T28 looks
neat; yet, using upper and lower portions, as many as six leads may
be connected to it in the three possible directions. See Fig. 1. Notice
the serrations inthe main slot which grip small component leads, in-
cluding transistor leads.

3. Optional Hand Staking Possible: Although no staking is required
it may be staked if desired. Fig. 2 illustrates one staking method.
Here the small end of the terminal has been flared using “flats” or
needle nose pliers. This prevents it from pulling out. After flaring,
the small end of the terminal may be cut if it is not needed witha pair
of cuiting pliers.

#ig. 3illustrates another staking method wherein the small end of the
.erminal is cut off, Note how the edges of the terminal flare.

Pl

4. Easily Inserted: Terminals canbe inserted by use ofal/2ori w.

resistor with the wires cut about 9/16” long on one side and entirely

off on the other side. The short wire is inserted in the terminal and

on through the hole. A special tool, Vector P-91, is available which is
better and may be used either by hand or it may be inserted ina

drill pressor arbor press for more convenient operation. Vectorbord
Type B, F or G is recommended for use with this terminal.

SPECIFICATIONS

Description Material Plating Std. Package

( T28 ) Push-in Terminal | Beryllium Fused Tin | Bags of 100,
copper heat Bulk, 1000 &

treated over,

Insertion Tool for | Steel Cadmium
T28 Plated

1100 Flower St., Glendale 1, Calif., CHapman 5 1076
}
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SERIES 5000
CARD TO BOARD
PRINTED CIRCUIT CONNECTORS

s}
9]

SOV

The well-established “Varicon Principle’ with a
forklike contact construction, having 4 mating
coined surfaces, is used in the new 5060 series
printed circuit connector family pictured in
Figure 1 to the left.

The contacts are supplied in disposable plastic
strips as shown in Figure 2. Standard spacing
of contacts in strips is .200”. Cther spacinys can
be supplied on request; several non-sicndard
spacings are already tooled. Maximum number
| of contacts which can be supplied on a single
; strip at .200"" spacing is 61. For reasons of econ-
| omy it is recommended thai sirips be oidered
I with exact number of contacis r2quired.

|

G et T e e o Staking of the contacts to the printe: circuit
| board is made in accordance with moder:: mass-
| production techniques, with special staking taols
| described in detail in our Staking Bulletin. These
] tools are available from Eico Corporation
| either unmounted, for applicaiion to cusiomer
! die set, or completely mounied in an Eico die
! set, as desired.

Staking of contacts to the printed circui: soard,
and thereby to the printed circuit line assures a
solid, low resistance contact, rigidly heid in
place. Dip soldering the bourd autoraatically.
il makes an additional connecticn between con-
i ! 1 K1 tact and board, thus creating an unsurpassed
i reliability for the joint. Over 65 pounds are re-
quired to tear a contact from the board if staked
; and soldered, 50 pounds if staked only, and 25
i 5203 pounds if only soidered.

ELCO CORPORATION,

For smali-size modules, brackets can be supplied
. FIGURE 1 separately, as shown in Figure 8. It is recom-
mended that iarger modules be guided by in-
tegral parts of the equipment.

DR PR i
170010513 |
17001.0523 |

This new “Printed Circuit Connector Family”
gives the printed circuit equipment designer
complete flexibility in creating his equipment
limited only by his imagination. He may select:

A. Any number of contacts.

Z B. Any spacing between contacts.
B! C. Any contact iocation pattern.
' D. Any board thickness.
fg\'l E. Any board material.
F.

Any angle of connecting two boards.

wiiiius FIGURE 2

"M’ Street below Erie Avenue, Philadelphia 24, Penna., CUmberland 9-5500;
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5101 — For Connecting Two Boards in Tandem, On A Common Plane

For both mother board (MB) and module board (M), this
connector uses the same contact which is bent 45° with
ect to the board surface. The contacts are thereby
mated at-90° to each other. Two board thicknesses,

1/16” or 3/32", may be selected for either board. Con-
tacts for other board thicknesses on request. See Figure 3
for typical punchout pattern.

BAcE BOARD THICKNESS CONTACT NO.
MB M
1+:200+.100~— [~— 380 —=t=200+ 115 il )
a l +902 | 3/32 5101.0623
g1 Eimey
C ACT+
0/ <1>/ B,
ﬁ} 43 e S g (o
= =
0 Q — | » 0 -+
g
/Q‘ g 7% DIMENSION "A": 125 MINIMUM
£ wEmamve
062 DIA, 2 HOLES FOR BOARD GUIDE

FIGURE 3

53071 — For Connecting Two Boards Parallel to Each Other

This connector uses the sume standoff contact for"
both the mother board (MB) and the module
board (M). They are staked to each board with
the plane of the contact at 45° with respect to the
center line of the connector. Four board thick-
nesses, 1/16", 3/32", 1/8" or 3/16"” may be se-
lected for either board.

Due to its nature, this connector is not restricted
to edge mounting. Connection can be established
at any point between both printed circuit boards

thereby eliminating the necessity of carrying the
printed circuit lines to the edge of the board.
Standard contact strips have contacts in line at
.200"” spacing. Special patterns can be made on .
request. Double leg contacts 5003.0213, 23, or

33 can be used for spacing exceeding .250".
Variation of distance between boards is possible

with special contacts. For further information,
please call or write.

See Figure 4 for typical punchout pattern.

et
-

530l
‘B
MB BOARD THICKNESS  CONTACT NO.
1716 5201.0213
3/32 5201.0223
; ,\| 1/8 5201.0233
N
2 e 3/16 5201.0273
i ~
] 1
L
)
G DA DY @SA
+902 DIMENSION "A": 125 MINIMUM
058 Dlg HOLES FOKR Q
CONTACTS AND GUIDES
FIGURE 4

ELCC CORPORATION, ““M" Street below Erie Avenue, Philadelphia 24, Penna., CUmberland 9-550C
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5201 —For Connecting Two Boards Perpendicular to Each Other, Using One Row of Contacts

On the mother board, (MB), the stand-off contact is used, is used, the minimum airgap between adjacent contacts
staked with the plane of the contact at 45° with respect when mated is .031",
to the center Iin.e.of the connector. Contacts for three The closest recommended spacing of module boards is
mother board thicknesses are °V°_'l°'b|e7 1/16", 3/32" .250" plus desired airgap between contact at one board
and 1/8". The module board requires the 45° bent con- and contact tail at adjacent board. To increase airgap,
% e B % i ; ! :
tact, which is available for 1/16” and 3/32” thick contacts of adjacent boards can be offset 1/2 contact
boards. spacing.
When the closest recommended contact spacing of .125" See Figure 5 for typical punchouts.
1Y)
w‘c?.ua ;
AA
\ Y +.002
E\VH _ 052 DIA HOLES s
FOR CONTACTS
BOARD CONTACT
é THICKNESS NUMBER
~
1716 5101.0613
3/32 5101.0623
2
-
o
3
R BOARD CONTACT
: S THICKNESS NUMBER
4 T
8 1716 5201.0213
il
8 3/32 5201.0223
v Nk ‘
e L +002 178 5201.0233
~lioof=— 052 DIA. HOLES FOR
. L e CONTACTS AND GUIDES
viB DIMENSION "A": 125 MINIMUM |
D | FIGURE 5

5203 —For Connecting Two Boards Perpendicular to Each Other, Using Two Rows of Contacts

oty
L

On the mother board (MB), two rows of stand-off con- upper tier contacts mounted between adjacent lower tier
tacts are used. Contact spacing for each row is .200". contacts, resulting in a final .100” contact spacing for
The two rows are spacing 125" aparf, On the" msdule this connector . . . lower tier and upper tier contacts on 5
: : : separate strips, stand-off contacts on one common strip
board (M), lower and upper tier straight contacts are in two rows.
used. Each tier has contacts spaced .200”” apart, with the See Figure 6 for typical punchouts. i
— |
5203 |
94 0%
* 504 M Bl
_—.052 DIA. HOLES \
FOR CONTACTS |
BOARD CONTACT
= :"3 THICKNESS NUMBER
(o]
A P 7001.0413 or 7001.1513
- . or .
} ° 1718 or 7001.0513
g °
¢ 7001.0423 or7001.1523
4 Sioe or 7001.0523
o
L ]
Q
L BOARD CONTACT
= & THICKNESS NUMBER
\W l
§ 1716 - 5201.0213
/ Q ‘_8‘ " liays0 5201.0223
Sl el +o0; 1/8 5201.0233
&) [ THOO"N_ 052 pIA. HOLES FOR
S AA st CONTACTS AND GUIDES DIMENSION "A": 100 MINIMUM
i HB DIMENSION "B" 125
FIGURE 6

£.CO CORPORATION, "M Street below Erie Avenue, Philadelphia 24, Penna,, CUmberland 9-5500




YWith the 4 contacts shown in Figure 7 all the connectors described in this bulletin can be made.

——.078x.078 For 700/04-/ 078x.078
WIRE HOLE / For 7001/5-/ WIRE HOLE ta .i;
.600 | b : . L s
; , { :
WIRE HOLE | . -
056 x.078 i }"—'6““‘ 2 B ‘.O

/
L d e 7

{ '8 BoarD 6
| TR,

! i/16 5101.0613 7001.0413 or 7001.1513 7001.0513 5201.0213
| 3/32 5101.0623 7001.04230r7001.1523 7001.0523 5201.0223
| i/8 i rotira e A FErelbrro 5201.0233

FIGURE 7

CKETS AND GUIDES

ckets. The brackets for the 5201 and 5203 series are for mounting to the mother board. They are
nding the bracket legs underneath the board. Legs are of one length suitable for board sizes of 1/16",
3737 ickness. These brackets are made to accommodate either 1/16" or 3/32"” module boards. Guide pins

and rccepiacies for the 5301 series consist of a male and a female part. They have a tail for staking to the board,

and dare ava ie in three tail sizes for 1/16", 3/32" and 1/8" boards. Two or more guides may be used at any

location depending on the board design, as shown on front page. v

For maximum retention and stability copper pads, to permit soldering of the bracket legs, should be provided at the
prinied circuit side of the boards for all brackets of the 5201, 5203 ond 5301 series.

= e i — -

CRPECIFICATIONG
SraCiriCATIONS

‘ fo 506 ——f —— ‘ v
Contacts: Phosphor Bronze ! — ‘ ‘ | A 'TUZZF :?’_Zr_}l
: i £ L !
Finish: Gold Flash over Silver Plate | (—LO = | " .
| PSSP RSPy . e J ‘
Contact Resistance: .002 ohm max. | ’] £
i ft————.906 ————
1 —— 125
Current Rating: 5 Amps ! enie 4
| A i ]!
Insertion and Withdrawal Force: ; y % ‘! !? 5
Average 8 ozs. per contact o JF i :
| 1 1l
| A 7777 ArZ] q
s | 4 1
Contact Life: Unchanged after 5000 ‘ na i ot ezl 3 \\"
fhisertions and withdrawals | BOARD ‘ 3
i _THK RIGHT LEFT. MALE FEMALE
: : i ! L/06 = 5101.4012 5201.4012 5201.4022 5301.41i2 5301.40i2 povl
Insulation Resistance aad | (OLD #510103) (OL0 # 520103-R) (OLD #520103-L) (OLD #530103-1) (OLD #530102-) ”~
G T - am~  DloLaii2 5201.4112 5201.4122 5301,4122 5301,4022
= e ‘ : | (OLD #510104) (OLD #520104-R) (OLD #520104-L) {010 #530103-2) (0L0 #530102-2)
De 145 on board material and Ve 530!. 4132 5301.4032
1 TE 5 y (0LD#5301033) (0LO #530102-3)
confact spacing i € B B e el 8 A sl
FIGURE 8
CS-15-H-.200
CS - 14 - k- .200 3 3
CS-29-D-.100 - 5203.
N ArT e J_ I B PATTERN: This additional specification ‘s required only if -&‘
CONTACT STRIP | T l stand-off contacts 5201.0213, 23, 33, or 73 or 5201.0513, N
‘_1 23, 33, 73, 83 and 93 are ordered. N
NUMBER OF CCONTACTS ON STRIP i {
14060 — 5201 Series: 1 row ot contacts mounted at a 45° angie
e 405 U NN VNN
BATC A 5203 Series: 2 straight rows of contacts .125 apart
A. 45 5101:061 306 =i s fone . i S S el e P il e
45 5101.0623 ; —_——————
. Star 5201.0213 e ;
D -off contact, 3/32” board 5201.0223 DLUEnae 11 f;;f'fftfw_‘_’f_‘imffci
i-off contact, 1/8” board 5201.0233 < - 7
1d-off contact, 3/16” board 7 5201.0273 5211 Series: 3 straight rows of contacts 240 apart
board contact, 1/16” board 7001.0413 S m e e
(without wire hole) or 7001.1513 S
Lower board coniact, 3/32” board 7001.0423
J (without \/ire hole) or 7001.1523 EXAMPLE: For 29 Contact Module anc Mother Be 5203
K. Upper board contact, 1/16” board 7001.0513 Series Connector, specify as follows:
L. Upper board c 3/32” board 7001.0523 1. CS-15-H-.200
M Sidﬂd-Of‘f( contact 1/16” board (wire wrap) 5201.0513 Contact strip with 15 iower board contacts witnout wire
N. »m;conm 3 7’[ Joard'(wlre wrap) 5201.0523 hole, .624” long, #7001.1513, for 1/16” modu'e Loard,
RSt -off contact 1/8 board (wire wrap) 5201.0533 contacts at .200” spacing, tor 5203 Series.
Q. Lower board contact, 1/16” board 5001.1913 :
R 1 3/32” board 5001.1923 2. CS-14-K-.200 T
s board (short wire wrap) 5201.0573 | (EiJntact strip with Muupper board contacts, .24 ,,;f“’f
1d-off contact 3/32" board (short wire wrap) 5201.0583 i "700140:51352{303" 31/16 module _board, contacts 00
Stand-off contact 1/8” board (short wire wrap) 5201.0593 SpACInE; ot oHes, TN
3. €S-29-D-.100-5203 U
e —] Contact strip with a total of 29 contacts, stand-off type,
SPFACING ##5201.0223 for 3/32” mother board, mounted on siiiu
.200 Standard | - in two rows, .125” apart, one row 15 contacts, the otiier
.100 for 5203 seiies omy__] 14 contacts as .100 spacing for 5203 Series pattern

ELCO CORPORATION, “M' Street below Erie Avenue, Philadelphia 24, Penna., CUmberland 9 53¢
Printed in U.S.A. !
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