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SECTION 5   CIRCUIT DESCRIPTION

5.1 GENERAL OVERVIEW

Figure 5-1 is a block diagram of the EFJohnson 4100 series digital portable radio.

Overall Radio Block Diagram

5.1.1 INTRODUCTION

The EFJohnson 4100 series digital portable radio uses an OMAP-based controller and a Digital Signal 
Processor (DSP) to provide the following modes of operation:

Narrowband Analog - FM modulation with a maximum deviation of 2.5 kHz. This mode is usually used in 
systems where the channel spacing is 12.5 kHz. Call Guard (CTCSS or DCS) subaudible squelch signaling can be 
used in this mode.

Wideband Analog - FM modulation with a maximum deviation of 5 kHz. This mode is usually used in systems 
where the channel spacing is 25 kHz or 30 kHz. Call Guard (CTCSS or DCS) subaudible squelch signaling can be 
used in this mode.

Project 25 Digital - The voice is digitized, error-corrected, optionally encrypted and transmitted using C4FM 
modulation according to the Project 25 standard. This mode can be used in channel spacings of 12.5 kHz.

The DSP processes the received signals and generates the appropriate output signals. The microcontroller 
controls the hardware and provides an interface between hardware and DSP.
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VHF RF Board Block Diagram

Post-LNA Bandpass Filters

An additional bandpass filter is located after the LNA. This filter is identical to the front end filter previously 
described and provides additional image rejection.

Mixer and LO Filter

A double-balanced, low-level ADEX-10L mixer (MX1) with a LO drive level of +4 dBm is used for the first 
conversion. This mixer provides a good dynamic range with a 3 dB lower LO drive than the more traditional +7 
dBm drive mixers. This reduces power consumption and also the conducted and radiated local oscillator leakage 
from the receiver.

High side injection is used to provide optimum spurious performance. A LO filter prior to the mixer LO port 
reduces wideband noise from the LO synthesizer which improves receiver sensitivity.

IF Filter and Amplifier

A two-pole 64.455 MHz crystal filter (U2) is used to provide the desired level of adjacent channel rejection 
while providing minimal amplitude and phase distortion within a 25 KHz bandwidth. Shields are installed around 
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5.3.3 I2C PORT

There are three devices connected to the OMAP I2C bus: the M24256 serial EEPROM, the TPA0172 dual 
channel audio amplifier, and the TMS320AIC21 Codec. 
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