XRZ-10000
 T.E.N.S. Unit
Cooke Inc.
User’s Manual









  Table of contents:Thank you for choosing the XRZ-10000 T.E.N.S. unit. 
Please read this instruction manual for safety and proper use of this unit.
Please keep this manual for future reference.



1. Safety
i. Cautions
ii. Warnings
2. Features


3. Specifications
4. Components
5. How to use the unit
6. Schematic/Board
7. Programming
8. Troubleshooting
9. Technician Troubleshooting
10.  Appendix
	















Safety 

Cautions:
1. Read instruction manual before using this unit.
2. Please consult a physician or other qualified personnel before using TENS.
3. Isolated cases of skin irritation may occur at the site of electrode placement following long term application. 
4. Possible adverse reaction to gel, or electrodes may occur in some users. If you have a known allergy then please consult a physician before use.
5. We emphasize that users with an implanted electronic device (for example, a pacemaker) should not use TENS treatment without first consulting a physician.
6. If TENS therapy becomes ineffective, unpleasant, or you experience any adverse effects then use should be discontinued immediately until you consult with a physician or other qualified personnel. 



WARNING:
1. Do not use if you have an electrical implanted device without first consulting your physician or other qualified personnel.
2. Do not use if you have been diagnosed with any heart conditions (for example: heart murmur, High Blood Pressure, Cardiomyopathy) before consulting a physician or other qualified personnel.
3. Do not use if you during pregnancy or birth without first consulting a physician or other qualified personnel.
4. Do not use on your neck or head (for example, do not place electrodes on or over eyes, mouth, throat or carotid artery) as doing so can result in injury or death. 
5. Do not operate or drive machinery or vehicles while using TENS.
6. Do not use in or around explosive or flammable materials or vapors.
7. Keep this device out of reach from children.








Features

· Easy to use unit and completely user friendly
· Easy to read display
· Offers the user complete control of the frequency and intensity with easy to use dial controls
· Three different modes that can be change by the push of a button
· Wall plug in so there is no need for buying or replacing batteries
Specifications
Max input: 120V AC maximum input voltage
Max outputs: Electrodes: 117V DC maximum @ 64μ
Max Power consumption: 7W maximum
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1. Power Switch
2. Channel 1 
3. Channel 2
4. Frequency adjustment
5. Amplitude adjustment
6. LCD
7. Waveform Selector Button
8. Reset Button







How to use this unit
1. Please consult a physician or other qualified personal before using this TENS unit.
2. First make sure that electrodes are not placed in contact with skin before plugging the unit in.
3. Then make sure the power is not switch on. Once verified that the unit power switch is not in the on position you can plug the wall wart in to the wall outlet.
4. Now check to make sure that all adjustment knobs are turned to their minimum setting.
5. Plug electrode jacks into channels 1 & 2
6. Next turn on the unit.
7. You may now apply the electrodes to your desired application area specified by your physician or other qualified personal.
8. Once on you may turn the adjustment knobs and change the waveform to your desired setting by pressing the waveform selector button in order to change waveforms (first press is square wave, second press is sinewave, and third press is triangle wave.
9. You can hit the reset button in order to immediately go to the square wave function at any time. 





Troubleshooting
1. If no stimulation is felt from the electrodes these steps should be taken. Make sure to set the adjustment to the lowest setting before troubleshooting.
2. First make sure you have the unit plug into the wall and that the power button is in the ON position.
3. Next you should make sure that you have a solid and clean contact from electrode to skin. If not replace the electrodes with new ones. If you replaced the electrodes then increase the amplitude until stimulation is felt. If no stimulation is present continue to step 3.
4. Remove the electrodes from your skin and turn the power off to the unit then unplug the unit from the wall.
5. Put in a cardboard box and ship to 124 Admin Drive, Randolph Center, VT 05061. Where we will fix it or send you a new one.*










*For $59.99 plus shipping and handling. Tax not included.


Technician Troubleshooting
1. There should be a square waveform between 0-6Vpeak at the test point shown in figure 1.
2. There should be either a sine or triangle waveform between 0-6Vpeak at the test point shown in figure 1.1.
3. There should be 5V at the output of the LM7805 as shown in figure 1.2.
4. There should be a waveform between 35V-188V peak to peak at the output of the transformer as shown in figure 1.3.
5. At pins 7 and 8 there should be 3V with respect to ground.
6. There should be 6V at the voltage divider with respect to ground.
7. Relay 1 is activated by applying a positive voltage to the base of the transistor which is connected to pin E23 on the Freescale board.
8. Relay 2 is activated in the same way as Relay 1 but the base of its transistor is connected to pin E22 on the Freescale board.
9. When the WaveformState is equal to 1 in the code then relay 1 should be deactivated and relay 2 should be activated. This should produce a square wave at the input of the audio amplifier and produce a square wave at the output of the transformer.
10. When the WaveformState is equal to 2 in the code then Relay 1 should be deactivated and relay 2 should also be deactivated. This should produce a square wave at the input of the audio amplifier and at the output of the transformer.
11. When the WaveformState is equal to 2 in the code then Relay 1 should be activated and relay 2 should be deactivated. This should produce a triangle wave at the input of the audio amplifier and at the output of the transformer.
12. Frequency is equal to   R equals the resistance at pin 7 and C equals the capacitor value at pin 5 to 6. With R equaling 3K and C equaling .47μF the frequency is equal to 709Hz.
13. Frequency is adjust with the POT at pin 7.
14. Amplitude is proportional to the resistance at pin 3 when connected to the middle of the voltage divider. For every KΩ at connected pin 3 an increase of 60mV at the output for sine and square, 160mV for triangle.
15. Amplitude is adjusted with the POT at pin 3.
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Sine/Triangle wave test point
Figure 1.1
Square wave test point
Figure 1
Transformer Test Points
5V Test Point 
Figure 1.2
Figure 1.3
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Programming
/*
 * LCDTENS2.c  Created on: Apr 24, 20 :Author: kdc07170
 */
#include "derivative.h" /* include peripheral declarations */
#include "my_io_apps.c" /* include peripheral declarations */
#include "mcg.h" /* using XTAL and PLL does not work returns errors*/
#include "my_interrupts.c" 

#include "my_lcd2.c" /* include lcd declarations */
/**************Global Variables Here************************/

int WaveformState = 0; //1,2,3 for square, sine, triangle
#define RelaysquareON gpo_e(22,1) //setting gpo_e(22,1) as relaysquareON
#define RelaysquareOFF gpo_e(22,0) //setting gpo_e(22,0) as relaysquareOFF
#define RelaySineON gpo_e(23,1) //setting gpo_e(23,1) as relaysineON
#define RelaySineOFF gpo_e(23,0) //setting gpo_e(23,0) as relaysineOFF
#define SelectPB gpi_c(2) //setting gpi_c(2) as SelectPB 
#define ResetPB gpi_b(3) //setting gpi_b(3) as ResetPB
#define Freqcounter gpi_c(1) //setting gpi_c(1) as Freqcounter
int TimeStamp1, TimeStamp2;//declaring timestamp 1 & 2 as a integers
float Frequency;//declaring frequency as a floating integer

void displayfreq(void) ;//creating display freq as a subroutine


int main(void) 
{
 
	//*******Local Variable Declarations for main *****************

	//******Initial Chip Settings******************
	int pll_err=pll_init(8000000,0,1,4,24,1);     //Use the crystal oscillator to drive the PLL
	//******User chip initializations***************************************
    
	init_gpio_e(22,1);//initialization relays
    init_gpio_e(23,1);
    
    init_gpio_d(2,0);// initialization Frequency counter
   
    init_gpio_c(2,0);// initialization pushbuttons(2)
    init_gpio_b(3,0);

//Initialize the lcd
    LCD_init(DISPLAY_8X5|_2_LINES,DISPLAY_ON|CURSOR_OFF|CURSOR_BLINK);
  		 
    syst_tick_init();
     
// Convert the specific pins to the GPIO module.  Pins B18,B19, D1
     
	 LCD_write_string("Freq:"); //writing to the LCD 
     	 LCD_pos_xy(0,1); //changing postion of cursor on LCD
	 LCD_write_string("Waveform:"); //writing to the LCD
	 	 LCD_pos_xy(20,0); //changing postion of cursor on LCD
	 
	 for(;;) 
		 {	 
			LCD_pos_xy(1,0); //changing postion of cursor on LCD
			sys_ticks=0; //setting internal timer sys_ticks to 0
				if(WaveformState==4) //checking to see if WaveformState is 								equal to 4
				{WaveformState=0;} //If WaveformState is equal to 4 then 									WaveformState is reset to 0
if(SelectPB==0 && WaveformState<4) //checking to see if                    SelectPB is pressed and that WaveformState is less than 4
				{
				while(SelectPB ==0); WaveformState=WaveformState+1;     				//If SelectPB is pressed then do wait for it to be released and then increament WaveformState by 1

if(WaveformState==1) //If waveformstate equals 1 then turn          		          write to LCD and output squarewave
                          {LCD_write_string("Square ");RelaysquareON;}
					
if(WaveformState==2) //If waveformstate equals 2 then turn          		                  write to LCD and output sinewave
{RelaySineON;RelaysquareOFF;LCD_write_string("Sine    ");}
								 if(WaveformState==3) //If waveformstate equals 3 then turn          		         write to LCD and output trianglewave
{RelaySineOFF;RelaysquareOFF;LCD_write_string("Triangle");}
				}
				if(ResetPB==0){WaveformState=1;} //If resetPB is pressed then reset Waveformstate to 1 
				
			//displayfreq();//under construction
	}
	
	return 0;
}
void displayfreq(void)
{
	sys_ticks = 0;			
					while (ECHO==0);
					TimeStamp1= sys_ticks;

					while (ECHO==1);		
					TimeStamp2= sys_ticks;

	Frequency= 1/(2*(TimeStamp1-TimeStamp2));
	LCD_pos_xy(10,0);
	sprintf(buffer, "%3i", Frequency);
}

[image: ]Appendix 
[bookmark: _GoBack][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]
image3.jpg




image4.jpg




image5.jpeg
------

..............................................

i

l.Ell IEII.I I.llé IICEII lél‘ll Elll‘:





image6.jpeg
......

k. -vv{vvv—v—vw—rv—nw—vwww N





image7.jpeg




image8.jpg




image9.jpeg




image10.jpeg
IIIIE IIIEII lilil Ecllq

) Lacasie Ty AME Bl
Perigd 2600ms ©  © ° FregdgdeH:




image11.jpeg
'l‘llllil IIEII léllll ||||E |||;.|l |é|‘|| illl‘:





image12.JPG
JENS Unit Schematic

Power Source

1c2
L7805 VoD VO

i gy £

=)

Changes waveform
sbetwesn sine and riange

N2222

£

N$12

WAVEFORI

NOPAD,

=
E

%A\/EFORM

g1t

ot

conz

D

1

I

Function Generator Chip

o

TRSINE

BYPASS
w_AD]

Changes waveform
between square
r secondary signal

s
] S5 mas

v —

D 5 R2

FSCIN MULT_OUT

ER
s

Changes waveform
,between square or secondary signal

szg/m

ot

!

widio éﬂehﬁer

TiF

s

d

L Teommonz

QUARE

our-

Ol
ELLL

BOOSTING_OUTPUT*

D+

Q&b

Transformer

Q)
[= 5
144
@

€|

to Dreescale Board

DL

i

.
5

i

> oo B4

i

—%OE

?6

¥

i

ik
%m

b
g

2

asnnsjoeeny

G

o]

3
0

F
4

5
Q
ug

QUARE *38
| 5

)

Fieader to pushbuttons

Header to electrode leads




image13.JPG
| Transformer + o

o o

o[

_Audio Transformer

[





image14.PNG
ZEPEXAR ... cone:

XR-2206

Monolithic
Function Generator

./ / / / £

FEATURES
Low-Sine Wave Distorion, 0.5%, Typcal
‘Excslien Temperature Stabity 20ppmI"C. Ty
Wide Sweep Range, 2000:1. Typics!
Low-Supply Sensitiy, 001V, Typ.

Linear Ampitude Moduiaton

TTL Compatiie FSK Contros

Wide Supply Range, 10V 1028V
Adjusiable Duty Cycle. 15 TO 3%

Fetnayzmaee
APPLICATIONS

* Wavetorm Generstion
© Sweep Gensration

o AMFM Ganerston

o VI Convarsion

 FK Genaraton

© PhaseLosked Loops (VCO)

GENERAL DESCRIFTION

The XR-2206 is 3 menoitni function gensrator
intagrated iruit capable ofproducing high qualy sine.
square, tiangle, ramp. and pulse waveloms of
igh-tabity and accuracy.The output waveforms canbe.
both ampitude and frequency modulted by an extemsl
votage. Frequency of operstion can be selscied
‘extemally over  range of 0.01Hz to more than 1Mz

The cicuit is Heally suted for communicatons.
nstrumentaton, and function generator appicatons.
requiing sinuscidal tone, AM, FM, or FSK genration. t
hasatypicaldritspecfcatonof 20ppm”C. The ossilator
requency can be ineary swept over 3 2000:1 frequency
range with an extermsl control volage, whie mainaining
low dstorion.

ORDERING INFORMATION
Operating
Pt Package Temperature Range
R L BT
R e TOOF TCwTT
RED T Te3 0 W FEOEC SO TCwie

ATV 7

oM

EXAR Corporaton, 46720 Kato Road, Fremond CA B4535 # (510) 8857000  (510) 868.7017
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Figure 1. XR2206 Block Diagram
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PINDESCRIPTION
(I ol i

T[N | 1 |Ampitde Wodutsting Signalaput

2| 510 | o |sineor Trsngle Wave Output.

3| w0 | o |Mupieroupa

+ | vee osiive Power Supply.

s | o 1| iming Capacitor input.

o | tez | 1 |vimingCapsctorimput

7| i | o |rimingResistort ouput

5| e | o |rimingResistorzouput

o | Fsa | 1 |Frequency shitKeying mput

w0 | sas | o |intemsivorage Reference

11 | svmco | 0 |syneOutput. Tis ouputis a cpen cotector and needs 3 pullup resistor o Ve

| oo  Ground pin

o | wavear | 1| Wave Form Adjustinput 1.

s | wavesz | 1| Wave Form Adjustinput2.

5 | st | 1| Wave Symetry Adust .

s | swe | 1| Wave symety Adistz.
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SYSTEM DESCRIPTION

The XR.2208 is comprised of four funcional bocks: a
voltage-controled oscilstor (VCO). an anslog mupier
‘and sine-shaper. unity gain uffe ampifie; and aset of
urent swiches.

The VGO produces an output frequency proportonal o
‘aninputcument,which s set by  resistor rom the iming

Ve /7 /7 7 /7 /7 L
B

tarminsis o ground. Wih two iming pins. wo diserets
output fraquences can be independenty produced for
FSK generaton applcations by using the FSK input
‘ontrol pin This input controls te current swiches wich
select one of e iming esistor curents, and routes 10
e VO,

oM
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Figure s Frequency Drift versus. Figure 10. Circuit Connsction for Frequency Sweep.
Temperature.

Figure 11. Circuittor Sine Wave Generation without Extemal Adjustment.
(See Figure 3 or Choice of Rs)

Ve s/ /7 /7 7 /7 /7 L TOM
N




image22.PNG
72 EXAR

XR-2206

L/ L

With External Adjustment

The nsmanic content of sinusoidsl output oan be
recuced to-0.5% by addtonsl adustments 5= shown n
Fiwe 12 The potentometer, Re, adusts e
sineshaping resisor, and e provides the fine
‘adjusiment for the wavefom symmetry. The adiustment
procedure s 2 folows:

1. SetRa st midpoint and scjust Ra forminimum
aisorton.

Wit Ry set 35 Sbove, sdjust Rg o furher reduce.
aisorton.

Trangle Wave Generation.

“The airuits of Figue 11.and Figure 12can be converied
o riangle wave generation, by simplyopen-ircuiing Pin
13'and 14 (Le. S, open). Amplitude of te wangl is
‘approximately twice the sine wave output.

FSK Ganeration

Figure 13 shows the it connectonfr sinusoidal FSK.
signal operaton. Mark and space frequencies can be
independenty adusted by the choice of timing resstors,
Ry and Ry the ouput is phasecontinuous duing
transtons. The keying signal s applied 1o Pin 9. The
oirut can be convertad 10 spi-supply operaton by
‘simply replacing ground with V-

Puise and Ramp Generation

Figure 14 shows he druitfo puise and ramp waveform
‘generstion. I this mod of operston, the FSK keyng
terming! (Fin ) & shorted o the squsre wave st (Fn
11). and the circuit automatically Frequency-shft keys.
iself beween o separate Fequencies during e
positie-gaing and negstve-gong output wavefoms.
“The puise with and duty cyce can be acjusted fom 1%
1083% by the choice o, and R, The values of R and
Rz shoud be i the range of 1KQ o 2MQ.
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PRINCIPLES OF OPERATION
Description of Controls.

Frequency of Operation:
The frequency of oscilaton. f. is determined by the
‘extemal tming capasir, C. across Pin 5 and 8, and by
the ming resstor, R, conneciad to cither Pn 7 or 8. The.
ragquency i given a5

and can be sdjusted by varying sither R or C. The
recommended values of B for a gven fraguency range.
25 shown in Figure & Temperature stabify s optimum
for 4K <R < 2002 Recommended valussof C are fom
10006F to 100uF.

Frequency Sweep and Modulation:

Frequency ofossilaton s propartionsi o he total ing
curent I, drawn from Pin 7 or &

3200 (mA)
- B,

Timing terminals (Pin 7 or ) are low-impadance poins.
an are memally bissed st 3V, with respectto Fin 12
Frequency varies linearly with IT.over a wide range of
curent values,from 14 1o 3mA. The frequency can be
onirolied by appying 3 control otage, Vo, © the
sctvatedtimng i 55 hownin Figus 10. The frequency.
of osclation & relsted o VC 351

el

‘where Visinvols The voltage-to-frequency conversion
gain, K. i given as:

I

A

032
K afave - -2 heyv

(CAUTION:  Fr safety oparaton of the i, I shoud b2
imiedto = ama.

oM




image23.PNG
XR-2206

72 EXAR

./ / / g

Output Ampitude:
Masimum output ampitude s inversaly proporional to
the extemal resistr, R, connected to Pn 3 (see
Fgue3). For sne wave ouput, ampitice i
‘spproxmately S0mU pesk per k2 of Ry;fortriangle. the
peak ampltude is approximately 180\ peak per k0 of
Ry, Thus, for example, R = 502 would produce.
‘Spproxmately 13V sinusoidal output smpice.

Amplitude Modulation:

‘Ouput smpltude canbe moculstadby spplying s debiss
‘2nd amodulatng sgnal o Fin 1. The ntemalimpedance

atPin 1 approsimately 100KO. Ouput ampitude varies
ineary with the applied voltage atPin 1 forvalues o dc
bias at s pin, witin 14 volts of Vcd2 s shown in
Figure 0. As s bias evel spprosches Uco/2, te phse
ofthe output signa i reversed, and the ampiude goss.
hrough zero. This property s suitabe for phase-shit
Keying and suppressed-carrier AM generation. Total
dynamic range of amplitude moduaton s approsimately
£

(CAUTION:  AM contol must be used in onjcton with 3

wereuisid supply. sice th ouput ampltuce owbecoms.
S uncton of Vec.

Figure 15. Equivalent Schematic Diagram
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