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Experiment No. 5 - PCM 
 
OBJECT:- (a) Study of TDM. 

(b) Study of the Transmission and reception of two signals by PCM. 
(c) Study of error- check codes: -   

(i) Even and Odd parity codes 
(ii) Hamming codes     

 
EQUIPMENTS REQUIRED:- 

1. PCM Transmitter kit, Scientech model ST2103 - Tx 
2. PCM Receiver kit, Scientech model ST2104 - Rx 
3. 20 MHz Dual Trace CRO / DSO 
4. Patch cords 

 
PROCEDURE:- 

(a) For TDM:- 

1. Set up the following initial conditions on the PCM Transmitter kit, ST2103:- 

a) Mode Switch in ‘FAST’ position 

b) DC 1 & DC2 Controls in function generator block fully clockwise. 

c) Set  ~ 1 KHz and ~2 KHz control levels to give 10 Vpp. 

d) Pseudo - random sync code generator ON/'OFF' switch in 'OFF' Position. 

e) Error check code generator switch A & B in A=0 & B=0 position ('Off' Mode) 

f) All switched faults to 'Off'. 

2. First, connect only the  ~1 KHz output to CH 0 

3. Turn ON the power. Check that the PAM output of 1 KHz sine wave is available at TP15 of 

the ST2103. 

4. Connect channel 1 of the oscilloscope to TP10 & channel 2 of the oscilloscope to TP15, and 

observe the timing & phase relation between the sampling signal TP10 & the sampled 

waveform at TP15. 

5. Turn 'Off' the power supply. Now connect also the 2 KHz supply to CH 1. 

6. Connect channel 1 of the oscilloscope to TP12 & channel 2 of the oscilloscope to TP15. 

7. Observe & explain the timing relation between the signals at TP10, 5, 6, 12 &15. 

8. Draw the wave-shape of TDM signal on a graph paper and record all concerned parameters 

in your observations. 

 

(b) For PCM:- 

1. Using the same setup of initial conditions as already done in step 1 above,  make the 

following connections:- 
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(a) Connect the Ground of the Tx-kit (2103) to the Ground of the Rx-kit (2104), 

(b) Connect the Tx Clock (3) of Tx-kit (2103) to the Rx-Clock (46) on the Rx-kit (2104), 

c) Connect the Tx Sync (4) of Tx-kit (2103) to the Rx-Sync (47) on the Rx-kit (2104), 

d) Connect the PCM Output (44) on Tx-kit (2103) to the PCM Data input (1) on the Rx-kit. 

e) Connect the message signals of ~1KHz  to CH-0 (10) and ~2 KHz to CH-1 (12) on the Tx-kit 

2. Now, observe the PCM Output at (44), on one channel of the oscilloscope. 

3. Observe the effect of amplitude variation of the above message signals on the PCM output. 

4. Draw the wave-shape of PCM signal on a graph paper. 

5. Now, observe the recovered message signals at CH0 (33) & at CH1 (36) in the Rx-kit, on 

CRO, and compare them with the transmitted message signals connected on the Tx-kit, note 

their parameters and report the result of your comparisons. 

 

(c) For Error Check Codes:- 

1. Set Up the following initial conditions on ST2103 : 

a) Mode Switch in FAST Position. 

b) DC l & DC 2 amplitude controls in function generator block in fully clockwise position. 

c) Set ~1 KHz & 2 KHz signal levels in function generator block to 10.Vpp. 

d) Pseudo random sync code generator switch to ‘On’ position. 

e) Error check code selector switches A & B in A = 0 & B =0 Position ('Off' Mode). 

f) All switched faults to  'OFF'. 

 

2. Setup the following initial conditions on ST-2104 (PCM-Rx kit):- 

(a) Mode switch in FAST position. 

(b) Pseudo random sync code generator switch to ‘ON’ position. 

(c)Error check code selector switches A & B in A = 0 & B =0 Position ('Off' Mode) 

(d) All switched faults to  'OFF' mode. 

(e) Pulse generator delay adjust control in fully clockwise position. 

 

3. Make the following connections on ST2103  :- 

a) DC l Output to CH 0 input (TP 10). 

b) CH 0 Input (TP10) to CH 1 input (TP12). 

This ensures that the two channels contain the same information. 
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4. Make the following connections on ST2104 :- 

a) PCM data input (TP1) to clock regeneration circuit input (TP3). 

b) Output of clock regeneration circuit (TP8) to Rx Clock input (TP46). 

5. Make the following connections between ST2103 & ST2104 :- 

a) PCM output (TP44) of ST2103 to PCM data input (TP1) of ST2104. 

b) Connect the grounds of both the trainers. 

6. Turn ‘ON’ the power. Ensure that the frequency of the VCO in the receiver clock 

regeneration circuit has been correctly adjusted 

7. Connect :- 

(a) Channel 1 of oscilloscope to (TP10) on ST2103 

(b) Channel 2 of oscilloscope to (TP33) on ST2104. 

(c) Vary DC l and note that the data is transferred correctly between the two trainers. You can 

verify that the data in the A/D converter Block of ST2103 is always the same as the data in 

D/A converter Block of ST2104,  also the output voltage of TP33 of ST2104 should be same as 

the input voltage at TP10 of ST2103 for all DC input levels. 

8. Select even parity with error check code selector switches A & B at A=0 & B=1 position, on 

both the trainers. Set up various codes from A/D Converter's output LEDs some containing 

even no of l's & some odd. Check the error check code generator output of ST2103. Data latch 

output (TP16 to 22) on ST2104 & D / A Converter input (TP23 to 29) on ST2104. Notice the 

number of '1's in the transmitted data streams. Is it ever ‘Odd’ ? 

Note :- ST2103 uses the least significant bit (LSB) of the 7 bit word to transmit the parity bit. 

Its value is changed to achieve the correct parity for each word.  

9. Compare the output of the data latch LEDs (TP16 to 22) with input to the D/A Converter 

LED in each case. Once the error detection logic has decided whether an error has occurred, it 

must pass the received code to the D/A converter. But since D0 bit was used as parity bit, it is 

always forced to a '0'. Notice that the quantized values on output of A/D Converter is not 

necessary but same to be applied to D/ A Converter receiver end due to the action of error 

detection logic. 

10. Set up the error check selector A & B switches to A = 1 & B = 0 position on both trainers 

to select the odd parity mode carry out steps 8 & 9 again, but odd parity selected this time. 

11. Carry out the same experiment with 1 KHz sine wave applied at CH 0 & CH1 Input of 

ST2103. Adjust the 1 KHz amplitude level fully clock wise. 

************* 
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PCM Transmitter and Receiver Layout diagrams 
 
 

 

 

 

 Connections for TDM and PCM 


