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-KIT ASSEMBLY INSTRUCTI@NS ——

JAMECO™

COMPUTER PRODUCTS

20685 (JE2206) FUNCTION
GENERATOR KIT

GENERAL DESCRIPTION:

The 20685 (JE2206) Function Generator kit is a singie-board

assembly incorporafing the basic circuit necessary for a sine,

sguare and tnangle wave generator, of high stability and

accuracy, that may be amplitude and frequency modulated.

The kit is intended to be incorporated into a higher assembly

of the user's own design that adds power supply, controls

and housing.

= Operation from either +12VDC or +- BYDC @ 15 mA

= Frequency capability, 1-100K Hz in 4 ranges

= Frequency variability, 1:100 within each range

= Frequency accuracy, dependent upon timing capacitors
and user's potentiometer; calibration by user

= Sineftnangle output amplitudes variable, 0-6VPP for sine
and 0 te '+ for tnangle, with 800 £ source impedance.

* Maximum sinewave distortion, 196, 10-10K Hz and 3%,
10K-100K Hz

* Linear frequency modulation capability; range dependent on
centar frequency

= Linear amplitude modulation capability; range 55dB

= Other criteria as determined by Exar XR2206 function
generator IC

ASSEMBLY PREPARATION AND PROCEDURES:
1. Important:
2. Suggestion:

: The foliowing components are extemally mounted from the JE2206

Board and are not included with ths kit. They are available from
Jameco Blectronics:

PS 2062673613 Power Supply JE215 or JE225

All above components may be purchased separately from Jameco
u=ing the S-digit part number,

Identify all pans on parts list bafore proceading.
Simulate board assembly by placing the components in their actual place on the

picture assembly, then transfer components to the actual board during assembly.

3. Tools required;

* Small soldenng iron, 27W to 35W.

* Resin core solder, .03" Dia. SNG0 or SNE3. Do not use acid core type or 50/50 solder.
* Small sponge (water dampened) for cleaning solder tip.

* Smali wire cutter/stripper.

* Small long nose plier,

= Scraw driver,

= DC meter 0 to 18YDC range.

Component lead bending for 1IC1, RS and R10.

IC1

==

—~.300 |-

RS, RI10

| 312 |-

PARTS LIST:
Component  Par Product
Feferance  Mumber  Descripbion Couantity
1C1 34972  IC Function Gen XR2206 1
C1,C2,C7 10882  Capacitor, Axdal, Elec, 10uF, 25V 3
C3 27001 Capacitor, Norvpolar, Myiar, 1uF, 100V (1K) 1
C4 26956  Capaciior, Norrpolar, Myiar, 1uF, 100V (104) 1
C5 26884  Capacitor, Non-polar, har, O1pF, 100V (01) 1
Ce 26833 Capacitor, Non-polar, Mylar, .001uF,
100V (102) 1
R1 30761  Resssior, 1« W, 30K (ORN-BLK-ORN) 1
R2 29989  Fesisior, s W; 100K (BRN-BLK-YEL) 1
R3,R7 29855 Resistor, VW, 1K (BRN-BLK-RED) 2
R4 31658 Resistor, YaW, 9K (WHT-BLK-RED) 1
RS, RE 31229 Resistor, Y:W, 51K (GAN-BRN-RED) 2
RB 30787  Resistor, %W, 300 ohms (ORN-BLK-BRN) 1
R, R13 42981 Resistor, Pot, 1Meg (105) 2
Ri0 42964  Resistor, Pot, 1K (1K) 1
Ri1 35511 Resistor, Pot, 25K (253) 1
20708  JE2206-1 PC Boand 1
20693 - Kit assembly nstructions for 20685 (JE2208) 1
R12 43107  Resistor, Pot. PS0K. 50K i
31 101573(R8022) Switch, rotary 1
s2 22832  Switch, LFH123 1
; 150858  Wire, 22AWG, Black 21t

20685 Kit Assembly Instructions

JAMECO, 1355 SHOREWAY ROAD, BELMONT, CA 94002 1-415.592.8097




20685 (JE2206) FUNCTION GENERATOR KIT

SOLDERING TIPS:

1. Feed the solder to the crack between the iron tip and the soider pad nexi 1o the componant lead.
2. Leaving the iron lip 1oo long on a pad will cause the pad to iitt, as well as damage the component. Allow approx. 2 seconds per

solder joint

3. Using too much solder can cause the solder 1o bridge across traces and pads.
4. Keep iron tip clean by wiping the tip across a water dampenad sponge —irequenily.
ASSEMBLY INSTRUCTIONS:

AEAD ALL THE INSTRUCTIONS BEFORE STARTING.
Before assembly determine if a split supply or a single supply will be used as the placement of C1, C2 and R12 will change (with

an addition of a jumper wire).

1, Printed wiring board assambly.
1.1 Stan the board agsembly by placing the PW board to the position shown on the assembly picture.

1.2

under the board to contain the components, Solder and clip leads.

1.3
leads.

1.4

spacing on the board. Solder leads.

1.5
solder leads.

1.6

2. Final assembly check-out:

Insert resistors A1 through RE into board, Observa the color code of each resistor as you install them. Bend resistors leads
Insert IC1 into board. Be sure that the notch at the end is located properly as shown tor number 1 pin identification. Solder
Insert resistors (pot) RS, R10 and B11 as shown. Resistors RS and R10 will require spreading of the leads fo match the hole
Insert capacitors C1, C2 and C7 into the board. Note that the leads are polarized and must be placed as shown. Clip and

Insert capacitors C3, C4, C5 and C6. The capacitance values are marked on the components as shown in parenthesis.
C3, 1uf (1K), C4, 0.1 uf (104), ©5, .01 pf (.07). C&, .001 wf (102). Solder and clip leads.

Do not attempt to apply power o the board until a final check has peen made to verify the correctness of all assembled components,
Component IC1 will be darmaged if placemant is turned around. Board will malfunction i capacitors CG1, C2 and C7 are not properly
placed. Capacitors will be damaged after short usage. Erratic signal patterns will result from incarrect placement of resistors.

Schematic Diagram
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FREQUENCY

1. For single supply operation lift GND connection. Keeping R12 across
tarminals R and B intact, and connect terminal A to GND.
2. Omit GND (L) with single supply oparation.

Figure 1

Board assembly guide
for single supply
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Figure 2




Printed Wiring Board Assembly
Split supply assembly shown
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1. REFER TO PARTS LIST FOR COMPONENT VALDES,
2. FOR SINGLE SUPPLY ASSY SEE FIG 2.

OPERATIONAL CONSIDERATIONS:

1, The schematic drawing (Fig 1) shows the componenis supplied in the 20685 {JE2206) kit within the dashed lines. The other
companents and the power supply and the enclosure are 1o be supplied by the user. In addition, setting up the Function Generator kit
will require a digital counter for frequency calibration and a general purpose oscilloscope for the ealibration of sine wave output wave
forms and ampliude adjust.

. The controls:
2.1 31, frequency range.
Position Range

R2
@
L T B

AMPL

[+

1 1-100 Hz
2 10-1K Hz
3 100-10K Hz
4 TK-100K Hz

2.2 52, waveshape. Open for triangle, close for sine.

2.3 Ra, DC ofisel. Adjust for OVDC output-ofiset voltage.

2.4 R10, sinewave distortion. Minimizes harmonic distortion. Adjust with R11.

2.5 R11, sinewave symmetry, Optimizes Symmetry. Adjust with R10,

2.6 R12, output amplitude. Sets amplitude of sine or triangle output,

2.7 R13, frequency. Varies frequency of output signal approximately 1:100 on each range.

3. Capacitors C3, C4, C5 and C6 are +/- 5% mylar capacitors as supplied. For more accurate matching of polentiometer dial-calibration
between ranges, and/or for greater stabllity, the user may substitute other capacitors of the same nominal capacitances,

4, PRECAUTION: Kesp the lead length short for the range selecior switch (51),

5. The JE220E is dasigned for 12V or +/- BV but will operate up to & maximum of 26V or +/- 13V, Whataver supply is used, take care fo
obsarve correct polarity as otherwise, damage to the IC may result,

E. The sineftriangle output (terminal P) ampiitude is varied by R12. The oulput impedance is 600 The square wave (sync) oulputs are
derived from a grounded-emitier transistor coliecior connecting within the 1C to terminal M. Sync-current at this terminal should not
exceed that which will pull the LOW voltage higher than 0.5V above ground,

7. Applied voltage at terminal | for the purpose of frequency modulation or sweening should be limited to a maximum of +/- 3V about the
open-circuit potential of +3V. The voltage-to-frequency factor is about 0.00032/ Cuf Hz/V where G is the particular fiming capacitor
connected by 51,

E. Linear amplitude modutation will oocur for input voltages at terminal O betwaen +/- 4V about V! 2. The phase of the output signai is
reversed and its amplitude goas through zero at V+/ 2,

8. Adjust the DC offset of the sine/trangle cutput with RS, Adjust lor minimum sine-wave distortion with B10 and R4 alternataly
adjusted,




20685 (JE2206) Function Generator Kit (Schematic Drawing)

OPERATIONAL COSIDERATIONS: (continued)
10. Sync Output: The sync output provides a 50% duty cycle pulse output with either full swing or upper half swing of the supply vaoltage
depending on the cheice of sync cutput terminals on the printed clrouit board (see fig. 1).

11. Freqguancy Modulation (External Sweep): Frequency can be modulated or swept by applying an extemal control voltage 1o sweep
terminal {terminal | of fig. 1), When not used, this terminal should be left open-circuited. The open circuit voltage at this terminal is
approximately 3V above the negative supply voltage and its impedance is 1000 ohms.

12. Amplitude Modulation {AM): The output amplitude varies linearly with modulation valtage applied to AM input (terminal Q of fig. 1).
The output armplitede reaches its minimum as the AM control voltage approaches the half of the total power supply voltage. The
phase of the ouput signal reverses as the amplitude goes through its minimum value. The 1otal dynamic range is approximately 55
dB with AM contral voltage of 4V referenced to the half of the 1otal supply voltage. When not used, AM tarminal should be left open
circuited.

ADJUSTMENT:

1. To adjust tor minimum distortion, connect the scope probe 1o the tiangle/sine output. Close 52 and adjust the amplitude control 1o
give non-clipping maximum swing. Then adjust B10 and R11 altemately for minimum distortion by observing the sinusoidal
wavelorm. If & distorbion meter is available you may use it as a final check on the setting of sine-shaping trimmers. The minimum
distortion obtained in this manner is less than 1% from 1Hz 10 10 kHz and less than 3% over the entire frequency range.

For lurther details on the operation of the IC that is the haear of the 20685 refer 1o the dala sheet for the XR2006 monglithie funciion
generator available from Jameco Electronics.

External Components Wiring Guide to the
JE2066 Function Generator PC Board
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20685 (JE2206) FUNCTION GENERATOR KIT

Important Disclaimer: To the fullest extent permitted by applicable law, Jameco expressiy disclaims the implied warranty of fitness for a particular purpose
Custerner should understand that Jameco does not make any representation thal products purchased will suit customer's particular purpose. Customer
rmust rely on customer's own skill or judgement in selecting suitzble products for customer. To the extent any implied warranty is apphcable, sech warranty
shall be mited 1o 90 days from the date of purchese.

Limitation of Liabllity: Jarmeco’s liability shall be limited to the repair or replacement of defective products in accordance wilh ihe Jameco limited warranty.
Jameco shall not be liable for any incidental, special or consequental damages for breach of any waranty, expressed or impled, directly o indiractly
arising out of Jameco's sale of merchandise, including any fallure o deliver any meschandise, or arising out of cusiomer's installation or use, whather proper
or improper, of the product, saparately of in combination with other equspment, or from any other cause.

Warranty: Jameco wamants the: equipmant 1o be tree rom defects lor a pericd of 90 days from date of purchase. If found 10 be defective, these products will
be replaced with 8 new unit, not fepaired. No units will be accepted past the 90 day warranty for repalr or replacement. There is no charge for any
replacemen:, Equipment or pars which have been subject 1o abuse, misuse, accident, elteration, neglect and/or unauthorized repair are not covered by the
warranty, Seller shall have the right 1o final defermination &s 1o existence and cause of defect.

ECO"‘ 1355 Shoreway Road
Belmont, CA 04002 gy
ELECTROMIC COMPOMENTS | EL 1%415%592+8097 @

COMPUTER PRODUCTS FAX 1415-502-2503

The fallowing sarvices are available through 415-502-8097 from TAM - 5PM P.S.T.:
* Sales « Customer Service » Credil Department = All other inquires




