
Circuit Description for PC938 series 
 
This is a 900MHz Band cordless telephone for domestic use. Radio transmitter with FM 
technology provides greater mobility to the user within approximately 200 meters radius 
around the base. 
 
Following paragraphs describe the detail of major building blocks. 
 

1. Ringer Detection 
 

a. Base 
 
Incoming ringer signal is first attenuated by C39, Z2, Z6 and R10. The signal 
is then feed to micro-controller (MCU) U2 for generating response signal 
according to the setting of inputs and sends digitally coded information to 
handset via RF link. 
 

b. Handsets 
 
When digitally coded information is received from the base it will be decoded 
at MCU U2. Then necessary ringer is generated and applied to Q10, which 
drive the Buzzer BZ1. 

 
2. Surge protection 

 
The surge absorber V1 is mounted in the Base unit. It designed to operate 
when voltage over 330V. In general it is common to have induced surges in 
the telephone line due to lightening. If it allow entering the unit damage to the 
unit is imminent. The line interface, fuse and ringer detected circuit is most 
venerable to high voltage surges and V1 surge absorber can prevent it. 

 
3. Line control 

 
When the unit is operated by remote handset, line control is done by MCU. It 
turns on transistor Q11. Then telephone line power feeds to line interface 
circuit (Q8, Q9), turn on the telephone line and internal voice path, and around 
component. 
 

4. Power Control 
 

a. Base unit 
The main power is come from AC/DC adaptor, which provide 9V DC to the 
unit. Radio part, MCU and line interface related circuit is supplied with non-
backup regulated 5V voltage. 



b. Handset 
 
Three cells of Ni-CAD battery(3.6V) provided necessary power to the handset. 
In order to keep power consumption to minimum, the radio receiver is turn on 
and off periodically by MCU and Q1. The MCU is supplied with regulated 
3.6V by U3. 

 
c. Charger 
 

Base includes the charger function, which divided into two charging system, 
slow charge and fast charge. In slow charging, the current from adaptor passes 
through D6 L2 L3 and current regulated in R2. In fast charging, the gate at Q6 
transistor will open and charging current will pass in parallel through R2 and 
R30. 
 
After handset is in cradle on base, the MCU starts control in fast charging 
mode. But after 8 hrs charging. MCU will shut down Q6 and circuit undergoes 
slow charging. 
 

 
5.Radio Module 

 
Both handsets and base use 900MHz analogue radio that transmits and receive 
signal in full duplex mode. Audio and data signal is FM modulated before 
transmitting from the module. The radio module is fully cover with shield 
plate in order to minimize interference to other equipment. 
 
The whole RF system is composed of one antenna, one antenna supporting 
PCB, and one RF module integrated together by soldering. Antenna is 
immovable, and made of cylindrical-shape white copper wire with 0.8mm 
diameter. 
 
 

 
6.Security Code 

 
The  Security code contains 16 bits of data, which makes of 65535 combinations. Security 
code is changed ( randomly )once only when the handset is on cradle after the base first 
power up. Unless the base is cold-boot again, which means the base loss power to around 
2.9V and then insert power again, the security code of handset and base remain no change. 
  



Basic 900MHz RF module: 

 
The RF module consists of transmit and receive paths. The transmit path uses direct 

modulation architecture such that the audio signal directly modulates on the VCO. The 
receiver side uses super heterodyne architecture such that the RF signal is 

down-converted to IF frequency 10.7MHz and then demodulated to audio signal by FM 
discriminator. 

 

Transmitter: 
 
The audio signal from telephone line is firstly compressed by compander and the 

compressed signal is then amplified and pre-emphasized in Baseband.  
 

As the amplitude of the signal determines the FM frequency derivation, the amplitude 
is controlled by the potential divider before modulating the Tx VCO in Mitsubishi 

M64884 RF transceiver. If channel 20 is selected, the Tx VCO is locked at 
Base:903.75MHz/ Handset:926.25MHz. Once the signal enters the Tx VCO, Tx VCO 

frequency derivatives with the analog signal giving FM modulation. The FM signal is 
transmitted out after amplification and filtering. 

 

Receiver:  

 
The transmitted signal from the Handset is received at the receiver in RF module. If 

channel 20 is used, the received signal is at Base:926.25MHz/ Handset:903.75MHz 
while the Rx VCO inside the transceiver is locked at Base:936.95MHz/ 

Handset:893.05MHz. The two frequencies are then mixed by the mixer inside the 
transceiver giving 10.7MHz IF. To increase adjacent channel rejection, two IF filters 

are used to filter the 10.7MHz signal. This filtered 10.7MHz IF is then further 
down-converted to 75kHz by the mixer inside the Samsung 0429 FM detector. Finally 

the audio signal can be discriminated out from the 75kHz signal by the FM detector.     
 

Lastly, the demodulated audio signal is de-emphasized and decompressed in baseband. 



900MHz FREQUENCY TABLE (WIDE BAND)
HAND BASE

CH TX RX LOCAL TX RX LOCAL
1 925.3 902.8 892.1 902.8 925.3 936
2 925.35 902.85 892.15 902.85 925.35 936.05
3 925.4 902.9 892.2 902.9 925.4 936.1
4 925.45 902.95 892.25 902.95 925.45 936.15
5 925.5 903 892.3 903 925.5 936.2
6 925.55 903.05 892.35 903.05 925.55 936.25
7 925.6 903.1 892.4 903.1 925.6 936.3
8 925.65 903.15 892.45 903.15 925.65 936.35
9 925.7 903.2 892.5 903.2 925.7 936.4
10 925.75 903.25 892.55 903.25 925.75 936.45
11 925.8 903.3 892.6 903.3 925.8 936.5
12 925.85 903.35 892.65 903.35 925.85 936.55
13 925.9 903.4 892.7 903.4 925.9 936.6
14 925.95 903.45 892.75 903.45 925.95 936.65
15 926 903.5 892.8 903.5 926 936.7
16 926.05 903.55 892.85 903.55 926.05 936.75
17 926.1 903.6 892.9 903.6 926.1 936.8
18 926.15 903.65 892.95 903.65 926.15 936.85
19 926.2 903.7 893 903.7 926.2 936.9
20 926.25 903.75 893.05 903.75 926.25 936.95
21 926.3 903.8 893.1 903.8 926.3 937
22 926.35 903.85 893.15 903.85 926.35 937.05
23 926.4 903.9 893.2 903.9 926.4 937.1
24 926.45 903.95 893.25 903.95 926.45 937.15
25 926.5 904 893.3 904 926.5 937.2
26 926.55 904.05 893.35 904.05 926.55 937.25
27 926.6 904.1 893.4 904.1 926.6 937.3
28 926.65 904.15 893.45 904.15 926.65 937.35
29 926.7 904.2 893.5 904.2 926.7 937.4
30 926.75 904.25 893.55 904.25 926.75 937.45
31 926.8 904.3 893.6 904.3 926.8 937.5
32 926.85 904.35 893.65 904.35 926.85 937.55
33 926.9 904.4 893.7 904.4 926.9 937.6
34 926.95 904.45 893.75 904.45 926.95 937.65
35 927 904.5 893.8 904.5 927 937.7
36 927.05 904.55 893.85 904.55 927.05 937.75
37 927.1 904.6 893.9 904.6 927.1 937.8
38 927.15 904.65 893.95 904.65 927.15 937.85
39 927.2 904.7 894 904.7 927.2 937.9
40 927.25 904.75 894.05 904.75 927.25 937.95
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