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DSP-100

CIRCUIT DESCRIPTION

Overview of the DSP-100

1. Functions
The DSP-100 performs digital signal processing for
the following:
- SSB modulation
Cw
AM
FSK modulation
Carrier generation during frequency modulation
PSN detection and audio-frequency low-pass filter-
ing
DSB detection and audio-frequency low-pass filter-

ing

2. DSP-100 Features
* Modulation method

The DSP-100 has the same performance as the
DSP-10, and carries out SSB modulation by the PSN
method, CW waveform shaping with a ROM filter, and
waveform shaping with a FIR filter to speed up FSK.
The DSP-100 has Gaussian characteristics to reduce
CW and FSK distortion.

ANALOG

* Demodulation method

The signals on both sides of the carrier point are
detected for SSB, CW, and FSK demodulation by the
conventional product detection method. On the other
hand, the PSN detection method detects only one side
band by controlling the phase, and so achieves sharp
and superior side-band suppression characteristics and
low group delay distortion, like a very sharp filter.

3. Configuration

Figure 1 is a block diagram of the DSP. The DSP
consists of a digital unit, which controls operations and
carries out digital signal processing; an analog unit,
which processes analog signals, outputs them to the
digital unit, and converts the signals from the digital
unit to analog signals; a DDS unit, which generates a
zero input limit cycle suppression signal, and a PLL
unit, which generates clocks for executing centralized
management with external reference signals and for
carrying out digital signal processing with an accurate
sampling frequency.
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Fig. 1 DSP-100 block diagram
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What is DSP?

1. Signal processing

Amplification, filtering, and modulation/demodula-
tion of signals sampled over certain time intervals with
digital adders, subtracters, and data registers is called
digital signal processing, in contrast to analog signal
processing, which carries out amplification, filtering,
and modulation/demodulation of signals with passive
components, such as resistors, capacitors, and coils,
and active components, such as transistors and ICs.

Since signals and coefficients are digitized in digital
signal processing, variations of parts and deterioration
of performance with time, which are likely to occur in
analog signal processing, can be eliminated. Signal
processing that is impossible with analog signal proc-
essing can be done easily with digital signal process-
ing. A typical recent example is the FIR filter used for
signal analysis by FET and digital audio equipment. A
phase linear filter, such as the FIR filter, can be imple-
mented only approximately with an analog filter, but
can be implemented easily by digital signal processing.

Analog signal processing is completely different
from digital signal processing in the filter structure, for
example, as shown in Figure 2, but the analog charac-
teristics can be approximated by characteristics con-
version methods called Z conversion and bilinear con-
version with the IIR filter shown in Figure 2b. Design is
possible with a digital filter using the design tech-
niques for analog filters, and there is little difference in
the basic characteristics.

{a} Analog filter (active filter)

Za~2d=RorC
K21

{b) Digital filter

IN H + + ouT

b2 ja2

H : Scaling coefficients
al,az,b1,b2 : Coefficients
T : Register

1+ a1z’ + a2Z?

HZ = H—rr e
- 1= b1Z" - b2Z?

Fig. 2 Secondary filter

2. Hardware for implementing digital signal processing

Since the circuits for analog signal processing must
consist of many parts, they cannot be replaced with
LSis, but the circuits for digital signal processing may
contain LSls, and so their size can be reduced and relia-
bility improved.

One of the features of digital signal processing is
that actual digital signal processing can be imple-
mented by software as well as by hardware. So, many
functions and characteristics can be implemented by
one piece of hardware.

A processor with a high execution speed and a high
calculation capability is required to perform digital sig-
nal processing by software. A DSP (digital signal proc-
essor) has been developed for this purpose.

3. Characteristics of digital signal processing
« Elements that determine characteristics

In digital signal processing, the functions are deter-
mined by a combination of operational elements and
registers, or by the software that implements the algo-
rithm, and the characteristics are determined by the
coefficients register value used for an operation that
corresponds to the LCR constant for analog signal
processing and the sampling frequency.

- Coefficients

if a coefficientsr error occurs because of quantiza-
tion of the coefficients register and the bit length is in-
sufficient, the desired characteristics cannot be ob-
tained. Figure 3a gives an example of a change of filter
characteristics through the quantization of the coeffi-
cients register.

* Noise

Digitizing signals produces gquantization noise, and
an operation error due to the quantization of opera-
tional elements causes rounding noise. If the bit
length is insufficient, the desired signal-to-noise ratio
could be obtained due to noise. Figure 3b shows the
frequency characteristics of rounding noise. A return
type filter called a IIR filter may output noise called a
zero input limit cycle even though there is no input.
Since the noise is caused by the quantization of the
return loop, it does not occur if there is an input signal.
It occurs because the operated value in the return loop
does not converge to 0O if there is no signal input. Fig-
ure 3c shows the input/output characteristics at this
time.
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DSP Circuit Description
1. Flow of signals

The flow of signals in each of the modes is de-

scribed below.

1-1. Modulation

» Flow of signals to modulation in SSB/AM mode

MIC signal (DSP3 : MAO)

( 25.5dB normal phase ampiifier

IC5/1 |

|

[ 6.6dB differential amplifier (hamming suppression} 1C5/2

;

High-pass filter for sound quality
adjustment (bandwidth limit).
IC7, IC8, IC9

A y

High-pass filter through on/off {AAF input
changeover circuit) 1C10

l

6.5dB limiting amplifier for limiting the input
amplitude to the analog-to-digital converter
IC11, 1C12

Fifth-order low-pass filter for removing the
loopback part (AAF) IC11

l

Rectification to staircase waveform by the
sample and hold amplifier to input to the ana-
log-to-digital converter. 1C15, IC16, Q5

T

» Flow of signals to modulation in CW mode

Key-in data from CKEY (DSP3)
Protect input by D11 and then connect to gate
array key.

:

Read data from the gate array each sampling
period, and carry out CW modulation {(digital
signal processing). 1C39, 1C40, IC41

+ Flow of signals to modulation in FSK mode

Shift data from RTK (DSP3)
Reverse and convert the level by Q25.

l

Read data from the gate array each sampling
period, and carry out CW modulation (digital
signal processing). 1C39, IC40, IC41

* Flow of signals after D/A output in each
modulation mode

Improve the frequency characteristics of the
first image by the digital-to-analog cenverter
output and chopper. [C20, IC21, {C22

l

Extract fs x 3/4 36.891kHz of the first image
with the band-pass filter.

!

Mix it with 491.891kHz to produce a 455kHz
signal. 1C23, 06, Q7

|

Remove unnecessary adjacent components
with a ceramic filter.

Digitize signals with a sampling frequency of
49.189kHz with the analog-to-digital converter
and feed the signals serially to the gate array.
IC17, 1C18, I1C19

Read data from the internal register of the gate
array and carry out SSB/amplitude modulation
(digital signal processing). 1C39, 1C40, 1C41

l

| 20dB amplifier. 1C24

!

Output level control VR changeover (SSB :
VR3/Others : VR2). 1C25

l

Output the signal from the buffer and pass it
through the filter to DSP1. Q8
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1-2. Flow of Signals for Detection

| IF signal (DSP2)

!

| 340B input amplifier. 1C13

l

On/off to A/D and A/D protection
iIC14, Q1, Q2, Q3, Q4

l

Fifth-order low-pass filter that removes IF har-
monics (~6.5dB)

!

Rectification to staircase waveform by the
sample and hold ampilifier to input to the ana-
log-to-digital converter. 1C15, IC16, Q5

'

Digitize signals with a sampling frequency of
49.189kHz by the analog-to-digital converter
and feed the signals serially to the gate array.
IC17, 1C18, I1C19

!

Detection (digital signal processing)
IC39, 1C40, 1C41

l

Audio signal from the digital-to-analog
converter. 1C20, IC21, I1C22

:

Low-pass filter that removes harmonics {SMF)

IC26
!

High-pass filter for sound quality
adjustment (bandwidth limiting)
IC7, IC8, IC9 '

I

[ High-pass filter through on/off. 1C30

;

| DAF2 output changeover circuit. IC10

:

Mode change or filter change shock sound
muting. [1C30

;

| Output buffer. IC6/2

'

Power on/off shock sound muting.
IC44, Q28, Q29

!

| Output from DSP3 (DAF2)

2. Description of Units
2-1. PLL Unit

The PLL circuit has a fixed output frequency to ob-
tain the reference for each clock used for the DSP.
Reference signals of 10MHz or 10kHz are input.

* 10kHz input

if S7 and S8 are set to the 10kHz side, a 10kHz sig-
nal is input from the REF terminal of the DSP3. The
10kHz signal is amplified by Q15 and sent to IC32. The
signal is then compared with 1/10 the VCXO output by
IC33, then compared with 1/100 the VCXO output by
IC32, and the PLL is locked at 10MHz. The locked
10MHz signal is buffered by Q16 and supplied to the
DDS and 39.351MHz PLL.

The 10MHz signal to the 39.351MHz is input to IC35
and divided by 185 to produce a 54.054kHz compari-
son signal. [t is compared with 1/728 the VCO output
in IC35, and the PLL is locked at 39.35TMHz. A 728/
185-times signal is supplied to the digital unit as a DSP
reference signal.

+ 10MHz input

tf @ T0MHz signal is input, S7 and S8 are set to the
10MHz side, and the output buffered by Q14 is di-
rected to the 39. 351MH2 PLL and DDS. The 10MHz
signal supplied to the 39.351MHz PLL locks this PLL at
39.351MHz in the same way as for the 10kHz signal.

2-2. Digital Unit

The digital unit consists of a control microprocessor
(647180X0FS6JBR2), a digital signal processor (DSP;
TMS320E15J), and associated peripheral circuits.

1) Microprocessor

The microprocessor transmits commands to, and
receives them from, the transceiver through the per-
sonal computer interface, reads switches on the front
and rear panels, sets the DSP mode by determining
transmission or reception status from the TXB line,
transfers data to the DSP, PLL, and DDS, and controls
the analog unit. Clock signals of 9.216MHz are used.

+ Personal computer interface

The transceiver is connected to the data input
through CONT IN. if it is necessary to transfer data for
personal computer control and cloning to the trans-
ceiver, relay equipment can be connected to CONT
OUT to relay all data except commands to the DSP.
IC38 is a reversing buffer for the personal computer
interface. 1C43 is a reversing circuit for inputting clock-
synchronizing serial signals through the personal com-
puter interface. The signals are reversed if SMDO is
low.
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» Switch input

The front panel switches output STO, ST1, and ST2
strobe signals to S1, S2, and S3/54/S5, and read the
returned RTO to RT6 to determine the switch status.
Ten DIP switches on the rear panel are directly con-
nected to the microprocessor.

- TXB, DBC

The remote transmission/reception mode is set by
the transceiver, and the microprocessor changes be-
tween transmission and reception according 1o the
TXB level. For quick change for full break-in in CW
mode, the DSP checks TXB and changes between
modulation and demodulation. The DBC is a DSP con-
nect signal that goes low regardless of the TX/RX on/
off switch while the DSP is operating. When the PLL is
unlocked, the signal goes high to stop DSP operation.

2) DsSpP

The DSP is a high-speed processor for digital signal
processing that uses a 256MHz crystal for internal clock-
ing and operates with 6.25MHz (160ns) clocks (1/4 the
26MHz signal). Most instructions, such as addition (16
+ 16 bits) and multiplication (32 + 32 bits), are carried
out in one machine cycle. The DSP contains a 4-Kword
EPROM and a 256-word RAM.

It interfaces with the analog-to-digital and digital-to-
analog converters, receives commands from the main
unit, and reads switches through the gate array con-
nected to the bus.

« Gate array

Functions such as generation of internal/external
clocks from the PLL internal reference signal; analog
unit interfacing; and DSP reset signal generation, com-
mand transfer from the microprocessor to the DSP,
and RTK, CKY, and TXB input are implemented on a
single chip to reduce the size of the digital unit circuits
and increase reliability. Analog control ines MDO and
IFE are controlled by the DSP via the output port of the
gate array to increase the flexibility in changing the
specifications of the DSP program.

« Other DSP peripheral components

IC41 provides timing for writing data to the gate ar-
ray. 1C42 is a power detection IC that outputs a low
signal to the gate array if the power supply voltage
drops. When the power is switched on, the output
from this IC is directed to the DSP with a delay by the
gate array. Q27 is an amplifier that amplifies the DSP
reference signal to the gate array input level.

2-3. Analog Unit

The analog unit interfaces the transceiver and digital
signal processing units, including the analog-to-digital
and digital-to-analog converters.

1) High-pass filter

The high-pass filter for sound quality adjustment
(bandwidth limiting) is not an analog filter, but a digital
filter for modulation that makes use of the processing
capability of the DSP, and the same characteristics are
used for both modulation and demodulation. The char-
acteristics are those of a fourth-order Butterworth fil-
ter, and the cutoff frequency (-3 dB) can be obtained
by the following formula:

Fc = 1/2-w-sqgrt (Ra-Rb-Ca-Cb) (Ca = Cb)

The cutoff frequency of the high-pass filter can be
changed in four steps by changing the resistors with
analog switches. The high-pass filter switch position is
set to the cutoff frequency for the overall characteris-
tics for the notch filter and high-pass filter for SSB
modulation. The cutoff frequency of the high-pass fil-
ter is used when the notch filter is off, during ampli-
tude modulation and demodulation.

Position HPO | HP1 HPF cutoff frequency
100 1 1 55Hz
200 0 1 135Hz
300 1 0 300Hz
400 0 0 400Hz

Table 1 High-pass filter cutoff frequency

2) Limiting amplifier

If a signal whose amplitude is higher than the ana-
log-to-digital converter input amplitude is input to that
converter, a very large distortion occurs. To prevent
this, the amplitude is limited with a limiting amplifier
so that it does not exceed the full scale of the analog-
to-digital converter input. This is done by clipping the
amplitude with a limiting amplifier. The limiting ampli-
fier is an operational amplifier in the HIC, and the ampli-
tude is clipped by IC12 when it exceeds %1.6 V.
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3) AAF, SMF

If there is a component with half the sampling fre-
quency, fs (Nyquist bandwidth), in the sample and hold
amplifier input, the component causes a loopback dis-
tortion that cannot be removed with a filter (Figure 4).
The low-pass filter that removes components other
than the Nyquist band in advance is calied :an anti-ali-
asing filter (AAF). The cutoff frequency of this filter is
about 6.3kHz, so that it does not affect the amplitude
and group delay characteristics over the 3kHz trans-
mission band. An active filter with simultaneous
Chebyshev characteristics of degree 5 is used as the
minimum characteristics for removing components
other the Nyquist band. The smoothing filter (SMF)
reduces harmonics contained in the audio output. It is
the same kind of HIC as the AAF. An FDNR filter used
for audio equipment because of its low noise and low
distortion, is used in the HIC circuit.

1Al

Original signal Loopback spectrum

,///// // ,

Pass the signal through
the AAF filter and sample it.
AR

The spectra overlap and
noise occurs in this area.

/ The spectra do not overlap.

/
] / > §
1/2fs fs

Fig. 4 Loopback distortion

4) Sample and hold (S/H) amplifier and

analog-to-digital converter

Since the analog-to-digital converter converts sig-
nals serially, the input level must be constant during
conversion. So, before the analog-to-digital converter
converts signals, the sample and hold amplifier
samples the input signals and outputs staircase wave-
forms. A 3_6.189kHz signal is input during detection,
but the 12.297kHz output spectrum of the basic de-
gree also appears in the output, according to the sam-

pling theorem. If the DSP detection is for the USB, the
phase of the 36.189kHz signal is reversed, and the LSB
is input to the sample and hold (S/H) amplifier. (Figure
5) If the SH signal from the gate array is high, Q5 is
turned on, and the amplifier samples with a gain of 0
dB. If the SH signal is low, Q5 is turned off, and the
sampled value is held. The output resistors of IC15/1
and IC16/1 protect the operational amplifier. D6 shifts
the SH level from 0/5 to -5/0.

A1

Ls8

1/2Ifs 3/1|1fs fls
(a} S/H amplifier input spectrum

1A1

i T T T
1/4fs Y2fs 3/4fs fs

{b) S/H amplifier output spectrum

Fig. 5 SSB detection

5) Digital-to-analog converter circuit

The 16-bit digital serial data signal from the digital
unit is converted to an analog signal by the digital-to-
analog converter. This output is extracted with a duty
of 50% in the modulation mode by the chopper circuit,
and the digital-to-analog converter output is output as it
is during AF-SLOPE. Extraction with a duty of 50% in
the modulation mode improves the frequency charac-
teristics by the aperture effect.

6) Band-pass filter (36.189kHz)

The 36.189+12.5kHz band-pass filter extracts the
first image from the digital-to-analog converter output
spectrum.

The spectrum of the digital-to-analog converter out-
put during modulation appears at an odd number of
multiples of 1/4 the sampling frequency. The 455kHz
spectrum exists at 37 times the frequency, and
36.189kHz is extracted from distortion and C/N.
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7) Mixer

Multiplication is performed by turning the analog
switch on or off with 491.189kHz, and the difference
between the result and 36.891kHz is calculated, the
result being converted to 455kHz. The difference is
calculated because the DSP processing is for the LSB,
since the phase is reversed for the first image of the
digital-to-analog converter output even if the DSP proc-
gssing is for the USB.

8) Band-pass filter (455kHz)/amplifier

Unnecessary components (components not re-
moved by the 36.189kHz band-pass filter, and images
and harmonics in the mixer) of the 455kHz signal are
removed with a 455 & BkHz ceramic filter.

9) Signal changeover analog switch
+ IC10

Switches the input to the AAF and the output to
DAF2.

Mode Signal name Input to Output to DAF2
MDO |MD1 A/D converter
TX :SSB, DSB, AM | 0 | 0 | HPF through DAF1 (IC6)
1 | HPF non-through
TX:FM 0 | 0 | HPF through DAF1 (IC8)
TX: TWO TONE 0 | 1 | A/Dconverter DAF1 (IC6}
! is not used.
TX : FSK, PSK 1 1 | AD converter D/A converter
is not used.
DSP OFF 0 | 0 | HPF through DAF1 (IC6)
DSP through 2 1 0 | DAF1 (IC6) D/A converter
RX : SSB, CW, DSB, 1 1 | Mute D/A converter
FSK, DSP through 1

Table 2 I1C10

« IC25

Determines whether the modulation output level is
controlled either with CAR (VR2) on the front panel or
with TX GAIN (VR3) on the rear panel, according to the
mode.

Mode CAR VR
TX : SSB, DSB, TWO TONE 1 TX GAIN
TX: AM, CW, FSK, FM 0 CAR
Table 3 IC25

+ IC30

Has the following functions:

- MUT : Mute the shock sound produced when the
mode or filter is changed in the DAF2 output; pro-
duce muting in the modulation mode.

- RHPF : Demodulation HPF through on/off

- SMDO : Mute the input to the A/D converter from
DDS when SMDO is low.

Mode Signal name
RHPF | MUT
TX : SSB, DSB, AM, FM, FSK, PSK, TWO TONE 0 0
RX : SSB, DSB, CW, FSK, PSK, DSP thraugh 1, DSP through 2 *2 *3
DSP OFF 0 *3
Table 4 1C30

+ Q1,Q2 Q3 04

Q1, Q2, Q3, and Q4 function as an analog switch if
SMDO is high. If the detected IF input is not used, the
switch is turned off to prevent unnecessary signals
from entering the A/D converter. If the input is large, it
is clipped by Q2 and Q3. If SMDO is low and IFE is
high, Q1, Q2, Q3, and Q4 function as a mixer. iC14
provides the control logic for this. D4 and D5 are level
shift diodes that turn Q2 and Q3 on and off with 1C14.
R52 of the amplifier of IC13 in the previous stage pro-
duces a bias so that the Q1 emitter voltage is OV.

Mode IFE
TX : 8SB, DSB, AM, FM, TWO TOME 0
RX: DSP through 2, DSP OFF
RX: SSB, DSB, FSK, PSK, CW, DSP through 1 1
TX: FSK, PSK, CW

Table 5 Detected IF input switch

2-4. DDS

An 1IR filter with a sharp characteristic exhibits a
phenomenon called a zero input limit cycle, in which a
filter output appears when there is no input, as if the
filter is oscillating. To prevent this phenomenon, the
DSP-100 applies a DDS output that matches the at-
tenuation peak of the filter to the analog-to-digital con-
verter in modes in which a filter that produces a noise
is used. Since this signal is always input to the filter,
the noise specific to the zero input limit cycle is sup-
pressed. Since the DDS signal frequency is the attenu-
ation peak of the filter, it is attenuated sufficiently and
does not appear in the output. 45.090kHz is generated
in modes in which a notch filter is used for modulation.
43.721kHz is generated in modes in which a notch fil-
ter is not used, but a low-pass filter is. 31.424kHz is
generated in modes in which a low-pass filter is used
for detection.
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Frequency Relationship

The DSP-100 uses a sampling frequency of
49.189kHz (a nonterminating decimal) to obtain
455kHz when the carrier signal frequency is a quarter
the sampling frequency with the following frequency
relationship:

fOSPSTD = 1000 x 728/185 x 10 x 103
= 728/185 x 10 x 108 (10kHz input)

fDSPSTD = 728/185 x 10 x 10° (10MHz input)

fmIX = fDsPsTD/80, fs = fDSPSTD/300

fas5 = fMIX — 3/4fs = 37/3200fDSPSTD

Digital Signal Processing

1. Processing with DSP
The functions used for digital modulation and de-
modulation are described below.

1) IR filter

The IR filter has a sharp characteristic with a low
degree. Design data for analog filters can be used as a
coefficients for Z conversion or bilinear conversion.
The characteristics of a digital filter of degree n are the
same as those of an analog filter of degree n.

2) FIR fitter

Filters with linear phases can be designed. The sig-
nal-to-noise ratio of the FIR filter is higher than that of
the IIR filter, but its degree must be high to obtain
sharp characteristics.

3} Phase shifter .

An all-pass filter of degree 1 with a IR filter con-
nected in series is used for phase shifting. This phase
shifter has a flat response, but if the phase shifter is
built with analog components, there are phase vari-
ations and amplitude errors. For the phase shifter, the
filter peak must be the same as the zero point to make
the amplitude flat, but when analog components are
used, the peak does not match the zero point because
of variations. The phase shifter for digital signal proc-
essing does not suffer from this problem, and assures
a flat response and an accurate phase difference.

4} Comb filter

The tandem-type filter has superior attenuation at
the notch frequency.

Normally, the comb filter has broad frequency char-
acteristics, but the DSP-100 combines a tandem-type
filter with a return-type filter (IR filter) to extend the
frequency characteristics to the notch frequency.
Since this filter also has the characteristics of the IR
filter, its operation does not become stable when there
is no input, and carrier leak occurs due to oscillation
called limit cycle oscillation. The generation of the limit
cycle is prevented by the DDS inputting a signal at the
notch frequency to obtain effective carrier suppres-
sion.

5) ROM filter

The ROM filter for digital signal processing consists
of a filter that uses multipliers and adders and a ROM
that contains data and outputs responses to input data.

6) Multiplier (balance modulation, product detection)

Balance modulation is performed by multiplying 1/
4fs by the modulation signal with a 16 x 16 bit multiply
instruction. Product detection is performed by multi-
plying 1/4fs by the IF signal. Thus, characteristics can
be modulated properly without distortion.

7) Multirate processing

When the sampling frequency is high, the load on
the analog circuits, such as a filter for analog-to-digital
and digital-to-analog conversion, decreases. As the
sampling frequency increases, the number of instruc-
tions that can be executed in one sampling period
decreases, coefficients errors, and rounding and limit
cycle noise increases in the HR filter. The DSP proc-
esses the sampling frequency of a part of the low-pass
filter and the phase shifter in SSB modulation by 1/2fs
using software to assure the necessary processing
steps and performance.

2. Simulation

The characteristics of the low-pass filter, high-pass
filter, and phase shifter are converted from analog fac-
tors for use in the digital filter, and the factors are quan-
tified to 16 bits. The characteristics are changed
slightly by the quantization, and the cutoff frequency
shifts or the side-band suppression characteristics de-
teriorate. So, the characteristics are corrected by car-
rying out simulation with the quantified value.



DSP-100

CIRCUIT DESCRIPTION

» PSN modulation by DSP-100

Figure 6 is a block diagram of SSB modulation proc-
essing.

The DSP-100 uses two groups of five all-pass phase
shifters of degree 1 connected in series to obtain side-
band suppression characteristics over 70dB. When
the two phase shifters have a phase difference of 90°,
unnecessary side bands are suppressed, but good
characteristics can be obtained only in a certain band.
if the degree of the phase shifter is fixed and the band
is narrowed, the phase of 90° is approximated, and the
side-band suppression characteristics are improved. |If
the band is widened, the side-band suppression char-
acteristics are reduced (Figure 7).

3. SSB modulation
+ SSB modulation by analog signal processing

Analog SSB modulation circuits are built based on

the following typical methods:

1. Filter method; Suppresses unnecessary side
bands of the balance-modulated output with a fil-
ter

2. PSN method; Suppresses unnecessary side
bands by obtaining a modulation signal with a
phase difference of 90° from the phase circuit
(PSN}, balance-modulating it with a carrier signal
with a phase difference of 90°, then adding the
outputs.

Since the latter method, unlike the filter method,
does not require a filter with a sharp characteristic, and Side band ——— H/0L Wide
can obtain a high side-band suppression ratio from a suppression — — — — @w/®L Narrow
low frequency range with a broad-band phase shifter, it
produces higher sound quality than the filter method,
and is superior to the filter method in obtaining wide
frequency characteristics. However, PSN with analog
phase shifters has not provided good characteristics
because of variations, instability of analog parts, and an
adjustment problem, and it has not been widely used.

+ SSB modulation by digital signal processing
There are several methods: methods specific to

digital signal processing and methods where the con- 0

ventional analog method is replaced by digital signal

processing. The DSP-100 uses the PSN method in the Fig. 7 PSN band

latter group of methods, which provides high sound

quality as well as the processing capability and charac-

teristics. SSB with good characteristics can be ob-

tained by using an accurate, stable phase shifter by

digital signal processing.

v [
VAV YAV

T T T
(U] L2 WH2 OH

be—49.189kHz — o} 24,594kHz »le : 49.189kHz |

LPF through Comb filter through

I LPF J) / l /
AD L 3~O—¢—+| Phase shifter Comb filter }—O~O—> D/A
i 5jj

LPF data

LPF cutoff ———g—» ROM
PSN data | Phase shifter

~ HPF cutoff ROM

+or—

Data ROM

PSN data
ROM

Fig. 6 SSB modulation block diagram 1
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CIRCUIT DESCRIPTION

To improve the side-band suppression charaqteris—
tics, it is necessary to increase the degree of the phase
shifter or narrow the 90° band of the phase shifter. If
the degree of the phase shifter is increased, the group
delay time increases in the low-frequency range for the
phase shifter composed of the phase shifters of de-
gree 1 connected in series, and the group delay charac-
teristics deteriorate, requiring faster operation proc-
essing; so this method is not recommended. The DSP-
100 provides the optimum characteristics for the trans-
mission band without the leak of unnecessary side
bands in the low- and high-frequency ranges by chang-
ing the design band ratio of the phase shifter and fre-
quency according to the band with a combination of a
high-pass filter and a low-pass filter. Table 6 shows
this combination set to improve the side-band suppres-
sion ratio when the band is narrow. :

Theoretically, there should be no carrier leak in ideal
modulation with digital multipliers, but an offset volt-
age occurs due to the analog-to-digital converter offset
and noise due to the operations of the low-pass filter or
phase shifter, and carrier leak occurs. The DSP uses a
digital tandem-type filter to suppress the carrier.

HPF LPF Phase shifter band
100 2600, 2750 60~3435Hz/70dB
through 2900, 3100, Through 2 75~4296H2/70dB
200 2600, 2750 129~3696Hz/74dB

2900, 3100, Through 2 75~4296Hz/70dB
300 2600, 2750, 2900, 3100, Through 2 | 190~5423Hz/74dB
400 2600, 2750, 2900, 3100, Through 2 | 220~6303Hz/74dB

Note : The phase shifter bands are the bands before quantization;
the actual bands are not the same as these bands.

Table 6 Phase shifter design band

4, CW '

Figure 8 is a block diagram of CW processing.
Whether to generate a 455 carrier is determined by the
signal rectified by the ROM filter according to the data
from the key.

The ROM filter has Gaussian characteristics. With
Gaussian characteristics, the output has little distortion
when they are used for limiting the band of signals of 1
and 0. To implement such characteristics with an ana-
log filter, the amplitude characteristics cannot be re-
produced easily and the structure is complicated, so
the filter must have broader characteristics than a lin-
ear phase filter with similar characteristics to prevent
key clicks. The DSP provides good CW waveforms
without key clicks even if the rising slope is sharp
compared with analog filters.

Since the DSP CW spectrum is centralized at the
carrier and the transmission band is narrowed, there is
less influence than before when the receiver passes it
through a narrow-band filter. The CW rise time is nor-
mally 4ms, but 2, 4, 6, and 8ms can be selected as
desired. In CW mode, moduiation and demodulation
are changed by TXB, not by a command from the
MIiCcroprocessor.

fe——————— 49.89KkH; ————————]

Rise/fall time

Edge detection
CKY > gectification D/A

Dataﬂ HAddress
sin (ct

Data ROM

Fig. 8 CW block diagram

5. Amplitude modulation

Figure 9 is a block diagram of amplitude modulation
processing.

The modulation signal from the analog-to-digital
converter is band-limited by the low-pass filter, and
multiplied by the carrier with an offset to produce an
amplitude modulation wave. The low-pass filter for
band limiting is an FIR filter of degree 84 to provide
good frequency and flat group delay characteristics.
For the amplitude characteristics, a modulated wave
with little distortion can be obtained to 100% modula-
tion because of linear modulation with digital multipli-
ers.

L 24.594kHz 4‘49.189kHz 2,
[ T ]
LPF
Bias
AD>——> / addition D/A
sin (et
LPF data
ROM

Fig. 9 Amplitude modulation block diagram
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6. FSK modulation

Figure 10 is a block diagram of FSK modulation proc-
essing.

The mark and space frequencies are generated di-
rectly by digital signal processing according to the fre-
guency shift data from the RTK line. While the CW
mode uses the ROM filter method, the FSK mode uses
a FIR filter with Gaussian characteristics to shape the
waveform for high-speed conversion. Because of this
waveform shaping, there is little interference between

the mark and space frequencies, and the distortion of
the modulated wave is reduced since the signal is
modulated with continuous phases by the DDS gen-
erator in FSK modulation.

Strictly, the step of the frequency that can be gener-
ated by the DSP is 3.0023Hz, and the shift widths are
171.129, 201.152, 426.322, and 849.642, which are
slightly different from 170, 200, 425, and 850, but in
practice, give no problem.

l 100 |
[ 49.189kHz —>|
FIR LPF
RTK >—| Shift data |—»{ Adder |—»] F1ase SINROM > D/A
accumulator
ﬁ ‘
: Shift width/direction
Data ROM
Fig. 10-a FSK block diagram
32 gaus FIR
gain
gain (dB) — e~ g-delay g-delay (msec)
10 20
0
~40 \ 10
\
-80 \ /-\ FaN
W AV N
] 12297 24595
frequency (Hz)
fs = 49189 {Hz)

Fig. 10-b_FIR filter for FSK frequency characteristics
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7. SSB detection (including detection in CW and FSK)

Figure 11 is a block diagram of PSN detection proc- e 49.T88KHz ———>f+—24.594kHz —>|
essing.
The position of the multiplier is changed and there is .
no notch filter in the PSN detection circuit compared LPF 1
with the configuration for modulation. The factors : >
used by the filter are the same as those for modulation. AD D/A

While PSN modulation obtains an F signal for one side
band of the carrier frequency from the audio signal,
PSN detection obtains the audio signal from the one sin (ct
side band above or below the detection frequency.

8. DSB detection (including detection in CW and FSK)

Figure 12 is a block diagram of PSN detection proc-
essing.

The DSB detection circuit is the same as the SSB
detection circuit except that there is no phase shifter.
The principle is the same as for product detection.
Compared with SSB detection, less noise is generated
in the DSP because there is no phase shifter, and the
signal-to-noise ratio is improved, but the practical input
noise is larger than the SSB detection because both
side bands are detected.

LPF cutoff — LPF data ROM

Fig. 12 DSB detection block diagram

fe———————49.189kHz - 24.594kHz >

LPF

Phase "'/ T\
AD . QO™ shifter - J > DiA

[

A
sin Mct i ? | l ror-
LPF through |

cos oct l . !)
N
S~o—| Phase

shifter

LPF it

LPF data
LPF cutoff ROM

PSN data
HPF cutoff ROM

PSN data
ROM

Fig. 11 SSB detection block diagram
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+ CPU: 647180X0OFS6JBR2 port assignment

IC Operation
Pin name Pin |[1/O | Signal Function Condition for |H/L Remarks
name being active

MNI 1 | Unused
INTO~INT2 2~4 1 Unused
PE4 5 0 Enable DDS H | I1C22
PCO 6 O | MD1 Analog switch changeover
PC1 7 O | RHPF RX high-pass fiiter through
PC2 8 O | MUT Mute L
PC3 9 O | HPO High-pass filter switch cord 0
Vss 10
PC4 1 HP1 High-pass filter switch cord 1
PC5 12 O | CAR Carrier volume selection
PC6,PC7 13,14 0 Unused
PDO~PD3 16~18 I Key scan input
PD4,PD5 19,20 (0] Key scan output L | Rotary switch high-pass filter
PD6 21 O Key scan output L | Push switch
PD7 22 (0] Unused
PEO 23 O | PSD Serial data IC22, 26, 31
PE1 24 O | PSC Serial clock 1C22, 26, 31
PE2 25 O | isC Enable DSP H | ICA
TOUT1 26 O Unused
Vee 27
PE3 28 O | PEN Serial enable H | 1IC26 (PLL)
Vss 29
PFO 30 | DIP switch input SW1
PF1 31 | DIP switch input SW2
PF2 32 | DIP switch input SW3
PF3 33 | DIP switch input Sw4a
PF4 34 | DIP switch input SW5

| PF5 35 | DIP switch input SWe
PF6 36 I DIP switch input SW7
PF7 37 ! DIP switch input Sw8
Vss 38
PGO/ANO 39 ! DIP switch input SW9
PG1/AN1 40 | DIP switch input SW10
PG2/AN2~PG5/ANS | 41~44 | Unused
RTSO 45 0 RS-232C (J1)
CTSO 46 | RS-232C (J1)
DCDO 47 I Inable RX Fixed at low
TXAQ 48 O RS-232C (J1)
RXAO 49 | RS-232C (J1)
CKAO/ 50 0O Unused /DREQO
TOUT2,70UT3 51,562 0 Unused
IC 53 Unused
TXA1/ 54 0 TX data RS-232C {J2)/PAO
RXA1/ ) | RX data RS-232C (J2)/PA1
CKA1/ 56 0 RTS1 RS-232C (J2)/TENDO/PA2
TXS/ 57 0O Unused /PA3
RXS/ 58 | CTS and data (TS-850) /CTS1/PA4
CKs/ 59 ! CK {TS-950) /PAS
DREQ1/ 60 | Enable (TS-950) L | /PA6
TEND1/ 61 0 Unused [PA7

15
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iCc Operation
Pin name Pin 1/0 | Signal Function Condition for [H/L Remarks
name being active
PB7~PB4 62~65 Unused
PB3 66 O | DBC DSP presencefabsence signal
PB2 67 i | SMOD | TS-950 mode selection TS950 mode | L
PB1 68 | UNLK Unlock signal Unlock
PBO 69 I | TXB Transmit/receive changeover signal TX L
Vss 70
] 71 0]
MP1 72 | CPU operation mode determination Fixed L | single chip mode
MPO 73 I L
XTAL 74 !
EXTAL 75 ]
Ve 76
PE7~PES 77~79 | O Unused
RESET 80 I
+ Pulse waveform design
Timing from the microprocessor to PLL and DSP
Data X %
30us 64us
Clock J
30us 32us 26ps
< >l >
Enable

Key scan timing

Key scan

PD 4:19

Key scan

PD 5:20

Key scan

20us

I‘__.

| —
j -

372us

PD 6:21
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DESCRIPTION OF COMPONENTS

Ref. No. Use/Function Operation/Condition/Compatibility
t1C1 Power supply +15V
IC2 Power supply ~-12V
IC3 Power supply +5V
IC4 Power supply -5V
IC5 Operational amplifier 5/1 : 25.5dB normal phase amplifier
5/2 : 6.6dB differential amplifier
IC6 Operational amplifier 6/1 : bdB differential amplifier
6/2 : Output budder (0dB)
IC7 Switch Changes the impedance of the first high-pass filter for modulation.
IC8 Switch Changes the impedance of the second high-pass filter for modulation.
IC9 Operational amplifier For the high-pass filter
IC10 Switch (2 circuits, 4 contacts) A/D input, DAF2 output change
IC11 LPF Limiter amplifier, low-pass filter of degree 5 (AAF)
IC12 Operational amplifier Clipper for limiter amplifier
IC13 Operational amplifier 13/1 : Detection input 34dB normal phase amplifier
13/2 : Low-pass filter for removing DDS distortion
IC14 Gate Detection input analog switch control
IC15,16 | Operational amplifier S/H ampilifier
IC17 Analog-to-digital converter 16 bit serial output
IC18 Gate Buffer
1IC19 Flip-flop Timing adjustment
IC20 Digital-to analog converter 16 bit serial input
IC21 Switch D/A output chopper
1C22 Operational amplifier D/A buffer
1C23 Switch Mixer
IC24 Operational amplifier 20dB reversing amplifier Input resistor (R103), ceramic filter matching
1C25 Switching Change between CAR and TX GAIN
IC26 LPF —8.5dB amplifier and low-pass filter of degree 5
1C27 Switch Changes the impedance of the first high-pass filter for detection
1C28 Switch Changes the impedance of the second high-pass fitter for detection
iC29 Operational amplifier For the high-pass fifter
1C30 Switch DAF2 (audio output) muting, receive high-pass filter through, DDS signal off
IC31 DDS Zero input limit cycle suppression
1C32 PLL 10MHz PLL P.D. divider
IC33 Division 1/10 :
1C34 Power supply +8V
IC35 PLL 39.351MHz PLL
IC36 Power supply +5V
IC37 CPU Control
IC38 Reversing gate Buffer
1C39 DSP Signal processing
1C40 Gate array Timing generation, interface between DSP and analog processing
1C41 Gate Adjustment of timing to the gate array
1C42 Power supply voltage detection | DSP-100 reset voltage detection
IC43 XOR Level reversal on/off
1C44 Power supply voltage detection | Absorbs shock sounds when the power is switched on or off

17
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DESCRIPTION OF COMPONENTS

Ref. No. Use/Function Operation/Condition/Compatibility
Q1 Buffer Analog switch

Q2,3 Switch Analog switch

Q4 Buffer Analog switch

Q5 Switch S/H

Q6,7 Buffer Mixer

Qs Buffer Modulation IF output

Q9 Buffer DDS D/A

Q10 Amplifier IC14 level conversion

Q11 Amplifier DDS level conversion

Q12 0sC 10MHz VCXO

Q13 Buffer 10MHz VCXO

Q14 Amplifier Input amplifier when the reference signal is 10MHz
Q15 Amplifier 1C32 level conversion when the reference signal is 10kHz
Q16 Buffer 10MHz buffer

Q17 Buffer PLL active filter

Q18,19 Amplifier PLL active filter

Q20 0SC 39.351MHz VCO

Q21 Buffer VCO buffer

Q22 Buffer Buffer for the digital unit

Q23 Switch 1C32 unlock output reversal

Q24 Level conversion TXB level conversion and reversal

Q25 Level conversion RTK level conversion and reversal

Q26 Switch DBC (DSP active signal) on/off

Q27 Amplifier IC40 level conversion

Q28 Switch 1C44 output reversal

Q29 Switch Absorbs shock sounds when the DAF2 power is switched on or off
D1 Rectification + power supply rectification

D2 Rectification - power supply rectification

D3 Switch Limiter amplifier

D4~6 Zener diode Level shift

D7 Vari-cap 10MHz VCXO

D8 Switch Limiter when the reference signal is 10MHz

D9 Vari-cap 39.351MHz VCO

D10 OR PLL unlock diode OR

D11 Switch Input protection

D12 Switch Key strobe

D13,14 Switch Key return

D15 LED DSP-100 on
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x New Parts

Parts without Parts No. are not supplied.

Les articles non mentionnes dans le Parts No. ne sont pas fournis
Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address |[New Parts No. Description Desti- |Re-
Parts| nation jmarks
CRES i X | & o R E S B & R/ B i+ )| &
DSP-100
1 iR ¥ 1A01-2026-02 METALLIC CABINET
2 3 ¥ [A62-0079-03 PANEL
- - BA1-0525-04 CAUTIGN LABEL(FUSE) K
- - BA42-2454-04 LABEL(S/N®, CARTON BOX»
- - B42-3343-04 LABEL(MODEL NAME PLATE)
7 1C BA6-0410-30 WARRANTY CARD K
7 1C B46-0419-20 WARRANTY CARD £
k) 1C B46-0422-00 WARRANTY CARD L
9 1C ¥ |B62-0077-00 INSTRUCTION MANUAL
12 28 ¥ 1B72-0154-04 MODEL NAME PLATE Kp
12 28 ¥ |B72-0155-04 MEODEL NAME PLATE MXE
- - BA2-3355-04 SPEC LABEL(EARTH) X
- - BA2-3395-04 SPEC LABEL K
18 2B, 2C £30-0974-05 AC POWER CORD KMP
15 2B, 2C E30-2153-1% AC POWER CORD E
15 2B, 2C £30-2159-1% AC POWER CORD X
16 3C ¥ 1E30-3047-05 CONNECTING WIRE(6P,ACSY)
17 3D ¥ |E30-3048-05 CONNECTING WIRE(13P,ACSY)
18 3C ¥ |E30-3085-05 CONNECTING WIRE(PIN,ACSY)
19 3D ¥ |E30-3056-05 CONNECTING WIRE(PIN,ACSY)
F1l 3D FO05-2012-085 FUSE(0.2a) ACSY X1 MXx
1 3D F05-2015-05 FUSE(D. 28> ACSY X1 E
F1 3D FO5-3011-0% FUSE(0. 34> ACSY X1 KP
- - G02-0574-04 SPRING
30 3¢ ¥ |H10-2720-01 POLYSTYRENE FOAMED FIXTURE(EF)
31 20 ¥ |H10-2721-01 POLYSTYRENE FUAMED FIXTURE(R)
32 3D H25-0103-04 PROTECTION BAG(WIRE)
33 2C H25-0752-04 PROTECTION BAG(DSP-100)
34 2D ¥ |H52-0094-04 ITEM CARTON BOX
36 38 J02-0439-05 FoOT
37 2B J42-0083-05 POWER CORD BUSHING KMp
37 28 J42-0085-05 POWER CURD BUSHING XE
38 28 J61-0307-05 WIRE BAND
40 34 K23-0794-04 | KNOB(ROTARY SW)
41 3A K29-4513-04 KNOB(PUSH SW)
42 3A K29-4636-04 KNOB(POWER SW)
43 3A ¥ |K29-4682-04 KNOB ASSY(VOL.)
50 2A ¥ |L07-1009-05 POWER SUPPLY TRANSFORMER Kp
50 24 ¥ |L07-1010-0% POWER SUPPLY TRANSFORMER MXE
A 24 N0O9-2084-05 SCREW
B 34 N32-3012-46 FLAT HEAD MACHINE SCREW
C 14,18 N33-3006-41 OVAL HEAD MACHINE SCREW
D 1B,2B NB87-2606-46 BRAZIER HEAD TAPTITE SCREW
g 3A N88-2606-46 FLAT HEAD TAPTITE SCREW
59 2A SA40-2460-05% PUSH SWITCH
D15 3A TLR20S LED
70 2A,2B |x [X53-3360-00 DSP UNIT
E: Scandinavia & Europe K:USA P: Canada W:Europe
U: PX(Far East, Hawai) T:England ~ M: Other Areas
UE : AAFES(Europe) X: Australia A\ indicates safety critical components. 19
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PARTS LIST

U: PX(Far East, Hawaii)
UE : AAFES(Europe)

T: England

M: Other Areas

X: Australia

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
ERES |t B |5 B & & 5 B & /8 % #® 1| &
DSP UNIT (X53-3360-00)
cl C91-0647-05 CERAMIC 0.01UF p
c2 .3 £91-1075-05 CERAMIC 470PF K
ca -11 CK73FBIE223K CHIP C 0.022UF XK
cid £20-2110-05 ERECTRO 3300UF 35WV
C13 ,14 CK73FB1E223K CHIP C 0.022UF K
cls £o0-2045-05 ELECTRO 2.2UF 25WYV
€l £9o0-2110-05 ERECTRO 3300UF 35Wv
c17 ,18 CK73FB1E223K CHIP C 0.022UF XK
(e £90-2045-0% ELECTRO 2.2UF 28WV
c20 CK73FBTH102K CH1P C 1000PF K
€21 ,22 CEOAEWIE331M ELECTRE 330UF 25WV
£23 CKT73EBIHI04K CHIP C 0.10UF K
C24 CK73FB1H102K CHIP C 1000PF K
c2s CEDAEWIE331M ELECTRO 330UF 25WV
C2s CK73EBIH104K CHIP C 0.10UF K
c27 CK73FB1H102K CHIP C 1000PF K
c2eg CECAEWIE220M ELECTRE 22UF 25WyV
c30 CEDAEWIER20M ELECTRE 22UF 25WV
C32 ,33 CEOAEWICAT0M ELECTRY A7UE 16WV
C34 CEOAEW1E101M ELECTRO 100UF 25WV
€35 CK73FB1E223K CHIP C 0.022UF XK
38 CEDAEWIEI01M ELECTRO 100UF 25HWV
c37 CK73FB1E223K CHIP C 0.022UF K
C38 CEQAEW1E220M ELECTRO 22UF 25wV
c39 CK73FB1E223K CHIP C 0.022UF K
CcAaQ CEQAEWIE220M ELECTRO 22UF 25WV
Cal -43 CK73FB1E223K CHIP C 0.022UF K
can CED4EWIE220M ELECTRO 22UF 28WV
CAS , 48 C90-2045-05 ELECTRQ 2.2UF 25WV
Ccad CEQAEW1E220M ELECTRU 22UF 254V
C48 CEO4EW1EL101M ELECTRO 100UF 25WV
Ca9 CK73FB1E223K CHIP C 0.022UF K
Cs0 CEUAEWIEL101M ELECTRY 100UF 25WV
£e2 CEQ4EWICATOM ELECTRO 47UF 16wy
£53 CK73FB1E223K CHIP C 0.022UF K
£sa CEOAEWICATOM ELECTRO AT7UF 16WY
Coy -5%7 CK'73FBIEQ23K CHIP C 0.022UF X
£ss £e0-2045-05 ELECTRE 2,2UF 25WV
Co9 CK73FB1E223K CHIP C 0.022UF K
cel £90-2045-08 ELECTRO 2.2UF 25WV
Cel CK'I3FB1E223K CHIP C 0.022UF K
ced CEOAEW1CATOM ELECTRY 4UF 16WY
C63 CK73FBIH102K CHIP C 1000PF K
cea CEOAEW1ICATOM ELECTRO 47UF 16Wy
Céh , 68 CK73FBIH102K CHIP C 1000pPF K
Ce7 CK73FB1E223K CHIP C 0.022UF K
CeR CEQAEW1C470M ELECTRO 47UF 16wV
Ce9 CEQABW1E100M NP-ELEC 10UF 25WV
c70 CCT3FCHIH102J CHIP C 1000PF J
(O} CCP3FCHIH1I01d CHIP C 100PF J
co2 CC73FCHIH102J CHIP C 1000PF J
£7s CC73FCHIHIO012 CHIP C 100PF J
ca -78 CK73FB1E223K CHIP C 0.022UF K
E: Scandinavia & Europe  K:USA P: Canada W:Europe

A indicates safety critical components.
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*x New Parts

PARTS LIST
Parts without Parts No. are not supplied. :

Les articles non mentionnes dans le Parts No. ne sont pas fournis
Telte ohne Parts No. werden nicht geliefert.

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts| nation |marks
ERES £ B )& B & & 5 B2 BE/H K it | %
c7e -82 CK73EB1E6B3K CHIP C 0.068UF K
cg83 ,u4 CC73FSL1H221J CHIP C 220PF J
C8b CK73FBIE223K CHIP C 0.022UF K
Ceb CK73FBIE103K CHIP C 0.01UF K
csgy CC73FCH1H220J CHIP C 22PF J
88 CK73FBIE223K CHIP C 0.022UF K
c89 CC73FCHIHIO01J CHIP C 100PF J
90 CKT73FB1E223K CHIP C 0.022UF K
€91 CK73FBIE103K CHIP C 0.01UF K
€92 CC73FSL1H391) CHIP C 390PF J
€93 CK73FB1E223K CHIP C 0.022UF K
c9a CC73ECHIH202] CHIP C 2000PF J
9% CK73FB1E153K CHIP C 0.018UF K
€96 CK73FB1E223K CHIP C 0.022UF K
cev CC73FCH1R102] CHIP € 1000PF J
o8 CEQABWIELIQOM NP-ELEC 10UF 25WV
C99 CEQ4EWIH2R2NM ELECTRO 2.2UF 50wV
C100 C92-0004-05 CH1P TAN 1.0UF 16WV
c101 CEOQAEWIH3R3M ELECTR® 3.3UF S0WV
clo2 C90-2045-05 ELECTR® 2.2UF 25WY
€103 JCEC4EWIH3R3NM ELECTR® 3.3UF S50WY
c104 CC73FCHIH101J CHIP C 100PF J
C105-107 CC73FCHIH331J CHIP C 330PF J
cios CC73FSL1H182J CHIP C 1800PF J
c109 CK73FB1E153K CHIP C 0.015UF K
C110 CC73FSLIH1B2J CHIP C 1800PF J
Cilil CK73FB1E223K CHIP C 0.022UF K
€112 CC73FCHIHIOLS CH1P C 100PF J
Cli3-114 CK73FBIE223K CHIP C 0.022UF KX
Cl11is CK73FB1E223K CHIP C 0.022UF XK
Clls CC73FCHIH102J CHIP C 1000PF J
C117 CK73FB1HAT2K CHIP C 4700PF K
Cils CK73FBLE223K CHIP C 0.022UF K
C119-122 CK73EB1E683K CHIP C 0.068UF K
€123 CEC4BW1E10QOM NP-ELEC 10UF 25WV
c124 CC73FCHIH390J CHIP C 39PF J
Cl2b CC73FSL1H271J CHIP C 270PF J
C126 CEQAEWIE220M ELECTRO 22UF 25WY
ci2y CK73FBIH102K CHIP C 1000PF K
c128 CK73FBIE103K CHIP C 0.01UF K
Cl12% CKI3FBLELS3K CHIP C 0.015UF K
C130 CK73FB1E103K CHIP € 0.01UF K
Cisl £92-0004-05 CHIP TAN 1.0UF 16WV
€132 CC73FSL1IHAT1J CHIP C 477PF J
€133 CC73FSLIH221J CHIP C 220PF J
clag CK73FBIE153K CHIP C 0.015UF X
Ci4t CKT73FBI1E223K CHIP C 0.022UF K
€142 CK73FBIH102K CHIP C 1000PF K
Cl43 CKT73FB1E223K CHIP C 0.022UF K
Llaa CEQ4EW1C47 M ELECTR® 470UF 16WV
Clds CK73FBIE223K CHIP C 0.022UF K
C146 CK73FB1HAT2K CHIP C 47700PF K
c1an €92-0001-0% CHIP-TAN 0.1UF 35WV
clag CK73FBIE103K CHIP C 0.01UF K
CLA9 CC73FCHIH330J CHIP C 33PF J
E: Scandinavia & Europe K: USA P: Canada W:Europe

U: PX(Far East, Hawaii) T:England  M: Other Areas
UE : AAFES(Europe) X: Australia A\ indicates safety critical components. 21
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» New Parts
Parts without Parts No. ar: not supplied.
Les articies non mentlionn: 5 dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werder nicht geliefert.

PARTS LIST

U: PX(Far East, Hawaii)
UE : AAFES(Europe)

T:England

M: Other Areas

X: Australia

Ref. No. Addres s {New Parts No. Description Desti- |Re-
Parts nation |marks
PRES |8 ¥ 5 B & g 5 & B/ R B #® | %

C150,1%1? CC73FSL1H331J CHIP C 330PF J
€152 CK73FB1E223K CHIP C 0.022UF X
C153 CC73FCH1HO60D CHIP C bPF 0
Clsa CEOAEWIELIO1M ELECTRO 100UF 25WY
C1ob CK73FB1E223K CHIP C 0.022uF K
C156,157 CC73FCH1H2202 CHIP C 22pPF J
€158,1%9 CK73FB1E223K CHIP C 0.022UF K
C160 CK73FB1H102K CHIP C 1000PF K
Clel CK73FB1E223K CHIP C 0.022VUF K
C162,163 CK73FB1H102K CHIP C 1000PF K
Clea CK73EB1ES63K CHIP C 0.056UF K
C165 CK73KB1HAT2K CHIP C AT700PF K
Clee CK73FB1E223K CHIP C 0.022UF K
Cl67 CK73FB1H102K CHIP C 1000PF K
Cl68 CC73FCH1IH390J CHIP C 39PF J
Cl69 CC73FCH1H180J CHIP C 18PF J
C170 CC73FCH1HU60D CHIP C 6PF D
C171 CC73FCH1HAT0J CHIP C ATPF J
c172 CEC4EW1E101M ELECTRO 100UF 25WV
€173 CK73FB1E223K CHIP C 0.022UF K
c174 CC73FCHIHO30C CHIP C 3Pk C
C175 CED4AEWICATOM ELECTRO 47TUF 16WY
C176 CK73FB1E223K CHIP C 0.022UF K
c177,178 CKT73FB1IH102K CH1P C 1000PF K
C179 CEOQ4EWIE1IO01NM ELECTRO 100UF 25WV
€180 CK73EB1H104K CH1P C 0.10UF K
c1is1l CK73FB1E223K CHIP C 0.022UF K
c182 CECGAEW1CATOM ELECTRO 4°7UF TEWY
c1i83 CK73FB1E223K CHIP C 0.022uF K
ciga CEDAEW1ICAT7OM ELECTRY 47UF 16WV
€185-188 CK73FB1E223K CHIP C 0.022UF K
c189 CED4EWIE331M ELECTRO 330UF 284WYV
€190 CK73EB1H104K CHIP C 0.10UF K
C191 CECAEW1ICATOM ELECTRO 477UF 16WV
C193 CEOQAEW1CAT70M ELECTRO ATTUF 16WV
Cl9a CK73FB1E223K CHIP C 0.022UF X
C19% CEQA4EW1CATOM ELECTRU 477UF 16WV
C196 CK73FB1E223K CHIP € 0.022vUF K
ci197 CK73EB1H104K CHIP C 0.10UF K
€198 CK73FB1HI02K CHIP C 1000PE K
€199,200 CK73FB1E223K CHIP C 0.022UF K
€201 CK73EB1H104K CHIP C U.10UF K
C202-20% 1CK73FB1H102K CHIP C 1000k K
C206-208 CK73FB1H221K CHIP C 220pF K
€20¢9,210 CC73FCHIH150J CHIP C 15PF J
€211-235 CK73FB1H221K CHIP C 220PF K
C236,237 CC73FCHIH100D CHIP C 10PF 0
C238-246 CK73FB1H221K CHIP C 220PF K
C247-251 CC73FSL1H101J CHIP C 100PF J
£252,253 CK73FB1E223K CHIP C 0.022UF K
C255-261 CK73FB1H102K CHIP C 1000bF K

C05-0370-05 TRIM CAP 20PF

E23-0159-05 TERMINAL

E23-0198-05 TERMINAL

E: Scandinavia & Europe K: USA P: Canada W:Europe

A\ indicates safety critical components.




* New Parts

PARTS LIST

Parts without Parts No. are not supplied.
Les articles non mentionnes dans e Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

DSP-100

Ref. No. Address [New Parts No. Description Desti- [Re-
Parts nation |marks
SRES | Big 5 & & 5 B & RSB B * m| &
CN1 EA0-0442-05 PIN CONNECTOR
CN2 EA0-3243-05 PIN ASSY(8P)
CN3 E40-3239-05 PIN ASSY(4P)
CNa EAQ-3238-05 PIN ASSY(3PR)
CNS EAQ-5067-0%5 PIN ASSY(10P)
CN6 E40-3303-05 PIN ASSY(&P)
CN7 E40-3239-0% PIN ASSY(4P)
CN8 ,9 E40-3238-05 PIN ASSY(3P)
CN10O E40-3303-05 PIN ASSY(&P)
CN11 E40-3237-05 PIN ASSY(2P)
CN12 E02-2018-05 IC SMCKET
J1 ,2 28 E06-0658-05 DIN SOCKET
J3 28 EQ06-1352-05 DIN S®CKET
J4a .5 2B E13-0166-05 PHON® JACK
80 28 G02-0574-04 SPRING (X1?
90 2A J13-0055-15 FUSE HELDER (X2)
CF1 L72-0375-0%5 CERAMIC FILTER
L1 ,2 L40-1225-29 SMALL FIXED INDUCTOR
L3 ,4 LAQ-1035-29 SMALL FIXED INDUCTOR
LS L40-1225-29 SMALL FIXED INDUCTOR
Lé L40-1201-17 SMALL FIXED INDUCTOR
L7 LAD-1001-17 SMALL FIXED INDUCTOR
Lg ,9 L40-3311-14 SMALL FIXED INDUCTOR
L10 L40-1011-17 SMALL FIXED INDUCTQR
L11 L40-6891-17 SMALL FIXED INDUCTOR
L12 L32-0198-05 OSCILLATING COIL
L13 ,14 L40-1011-17 SMALL FIXED INDUCTQR
L15 L40-1011-11 SMALL FIXED INDUCTOR
Lie -22 L40-1001-17 SMALL FIXED INDUCTOR
X1 L77-1403-05 CRYSTAL RESGONATOR (10MHZ)
X2 ¥ {L77-1453-08 CRYSTAL RESUNATOR (9.216MHZ)
X3 L77-1408-05 CRYSTAL RESUNATOR (25MHZ)
cpl ,2 R90-0721-05 MULTI-COMP 4.77K
R1 ¥ | RS14KB3F2200 FL-PROGF RS 22 J  3W
R2 R92-1213-0%5 CARBGN 100 J  1/2W
R3 -5 RK73FB24100J CHIP R 10 J  1/10W
Reé RK73FB2A4770J CHIP R 47 J  1/10W
R7 -10 RK73FB2A100J CHIP R 10 J  1/10W
R11 RK73FB2A222] CHIP R 2.2K J  1/10W
R12 RK73FB2A104J CHIP R 100K J1/10W
R13 RK73FB2A102J CHIP R 1.0K J 1/10W
R14 RK73FB2A183J CHIP R 18K J o 1/10W
R15 RK73FB2A222) CHIP R 2.2K J 1/10W
R16 RK73FB2A472] CHIP R 4.77K J o 1710W
R17 RK73FB2A222] CHIP R 2.2% J 1710V
R18 RK73FB2A4AT2] CHIP R 4.7K J 1710w
R1% RK73FB2A222] CHIP R 2.2K J 1/10W
R20 RK73F82A3923 CHIP R 3.9K J1/710W
R21 RK73FB2A222] CHIP R 2.2K J 1/10W
R22 RK73FB2A392J CH1P R 3.9K J1/710W
R23 RK73FB24562J CHIP R S.6K J  1/10M
R24 RK73FB2A123) CHIP R 12K J  1/710W
E: Scandinavia & Europe K:USA P: Canada W:Europe
U: PX(Far East, Hawaii)  T:England  M: Other Areas
UE : AAFES(Europe) X: Australia A indicates safety critical components. 23
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PARTS LIST

Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournis,
Telle ohne Parts No. werden nicht geliefert.

Ref. No. Address |New Parts No. Description Desti- Re-
Parts| nation |marks
¢HRER |8 B b B R E £ B8 2/,8 & ®* %)) 9 &
R25 RK73FB2A393y CHIP R 39K J1/710w
R26 RK73FB2AS62] CHIP R 5.6K Jo1710wW
§ R27 RK73FB2A182J CHIP R 1.8K Jo1/710w
i R28 ,29 RK73FEB2A273) CHIP R 27K J1/710W
; R30 RK73FB2A822J CHIP R 8.2k Jo1/10w
f R31 RK73FB2A682] CHIP R 6. 8K J 1710w
; R32 RK73FB2A473J CHIP R 477K J 1710w
R33 RK73FB2A222) CHIP R 2.2K J 1710w
R34 RK73FB2A472J CHIP R 4,7K Joo1z210w
R3S RK73FB2A1537 CHIP R 18K J 1710w
4 R36 RK73FB2A5627 CHIP R 5. 6K J 1710w
g R37 RK73FB2A682J CHIP R 6.8K J 1710w
5 R38 RK73FB2A333) CHIP R 33K Jo1/710W
] R3¢ RK73FB2AR223] CHIP R 22K J 1710w
RaQ RK'73FB2A153) CHIP R 15K Jo 1710w
R41 RK73FB24104J CHIP R 100K J 1710w
R42 RK73FB2A103J CHIP R 10K J 1710w
R43 RK73FB2A472] CHIP R 4, 7K J 1710w
Raa RK73FB2A103J CHIP R 10K J 1710w
R45 RK73FB2A183J CHIP R 18K J 1710w
Rae RK73FB2A822J CHIP R 8. 2K J 1710w
: R47 RK73FB2A183J CHIP R 18K J 1710w
! Ras RK73FB24A822J CHIP R 8. 2K J o 1/10w
B R49 RK73FB2A470J CHIP R 47 J 1710w
i R50 ,51 RK73FB2A561J CHIP R 560 J 1710w
; R52 RK73FB2A684J CHIP R 680K J 1710w
| RS3 RK73FB24273J CHIP R 27K J 1710w
i R54 RK73FB2A101J CHIP R 100 J 1710w
: R55 ,56 RK73FB2A2227 CHIP R 2.2K J 1710w
R57 RK73FB2A101J CHIP R 100 J 1710w
R58 ,59 RK73FR242227 CHIP R 2.2K J o1/10w
R60 -63 RK73FB2A3327 CHIP R 3. 3K J o 1/10wW
Ré4 RK73FB2A100J CHIP R 10 Jo 1710w
R65 RK73FB2A103J CHIP R 10K J 1/710W
R66 RK73FB24102J CHIP R 1.0K Jo1/710w
Re7 RK73FB2A222] CHIP R 2.2K J 1710w
R68 RK73FB2A104J CHIP R 100K J 1710w
R69 ,70 RK73FB2A2710 CHIP R 270 J 1710w
R72 RK'73FB2A822J CHIP R 8.2K J 1710w
R73 RK73FB2A103J CHIP R 10K J 1710w
R74 RK73FB2A105J CHIP R 1.0M J1/10W
R75 ,76 RK73FB2A181J CHIP R 180 J 1710w
R77 -80 RK73FB2A103J CHIP R 10K J1/10W
R81 ,82 RK73FB2A332] CHIP R 3. 3K J1/710W
R83 RK73FB2A152J CHIP R 1.5K Jo1/10wW
R84 -88 RK73FB2A103J CHIP R 10K J 1710w
R89 RK73FB2Aa122J CHIP R 1.2K J 1710w
R90 RK73FB2A102J CHIP R 1.0K J 1710w
R91 RK73FB2A470J CHIP R 47 J 1710w
R92 RK73EB24102J CHIP R 1.0K J o 1/10wW
R93 RK73FB2A222] CHIP R 2.2K J 1710w
R94 ,95 RK73FB2A102J CHIP R 1.0K J 1710w
R9s RK73FB24222J CHIP R 2.2K Jo1/10w
R97 ,98 RK73FB2A102J CHIP R 1.0K J o 1/710W
R99 RK73FB2A101J CHIP R 100 J 1710w
E: Scandinavia & Europe K:USA P: Canada W:Europe

U: PX(Far East, Hawai) T:England  M: Other Areas
24 E:AAFES(Europe) X: Australia A indicates safety critical components.
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< NowParts PARTS LIST

Parts without Parts No. are not supplied.
Les articies non mentionnes dans le Parts No. ne sont pas fournis
Telle ohne Parts No. werden nicht geliefert.

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts nation |marks
CRES &£ B | & B & & 5 B & 5a/8 B i+t )| %
R100 RK73FB2A222) CHIP R 2.2 J 1/10W
R101 RK73FB2A4700 CHIP R 47 J 1/10W
R102 RK73FB2A122] CHIP R 1.2K J 1/10W
R10% RK73FB2A152J CHIP R 1.5K J 1/10M
R104 RK'73FB2A153J CHIP R 15K J 1/10M
R105 RK73FB2A222) CHIP R 2.2 J 1710w
R106 RK73FB2A220J CHIP R 22 J 1/10W
R107 RK73FB2A222] CHIP R 2.2% J 1/10W
R108 RK73FB2A100J CHIP R 10 J 1/10W
R109,110 ¥ |R92-2063-05 680 J 172
R111 RK73FB2A103J CHIP R 10K J 1/10W
R112 RK73FB2AAT2] CHIP R 4.7K J 1/10W
R113 RKT7T3FB2AL62U CHIP R 5.6K J 1/10W
R114 RKT73FB2A123] CHIP R 12K J 1/10W
RilY RK73FB2A393J CHIP R 39K J 1/10W
R1lé RK73FB2AS62] CHIP R 5.6K J 1/10W
R117 RK73FB2A182J CHIP R 1.8K J 1/10W
R118,119 RK73FB2A273] CHIP R 27K J 1/10W
R120 RK73FB2AB22] CHIP R 8.2K J 1/10W
R121 RK73FB2A682) CHIP R 6.8K J 1/10W
R122 RK'73FB2AA73d CHIP R 477K J 1/710W
R123 RK73FB2A222] CHIP R 2.2K J 1/10W
R124 RK73FB2A472] CHIP R 4.77K J 1/10W
R128% RK73FB24A153J CHIP R 15K J 1/710W
R128& RK73FB2A8562] CHIP R 5. 6K J 1/10W
R127 RK73FB2A682J CHIP R 6.8K J 1/10W
R128 RK73FB2A333J CHIP R 33K J 1/10W
R129 RK73FB24A223] CHIP R 22K J 1/10¥
R130 RK73FB2A153J CHIP R 15K J 1/710W
R131 RK73FB2A104J CHIP R 100K J 1/10W
R132 RK73FB2A222] CHIP R 2.2K J 1/10W
R133 RK73FB2A4T72] CHIP R 4.7K J 1/10W
R134 RK73FB2A561J CHIP R 560 J 1/710W
R13% RK73FB2A153J CHIP R 15K J 1/710W
R136,137 RK73FB2A103J CHIP R 10K J 1/710W
R138 RK73FB2A101J CHIP R 100 J 1/10W
R139 RK73FB2A184J CHIP R 180K J 1/10W
R140 RK73FB2A1022 CHIP R 1.0K J 1/10W
R141,142 RK'73FB2A103J CHIP R 10K J 1/10W
R143 RK73FB2A331J CHIP R 330 J 1710V
R144 RK73FB2A470J CHIP R 47 J 1/710W
R145 RK73FB2A221 ) CHIP R 229 J 1/10MW
R146 RK73EB2AATL] CHIP R 4°70 J 1/10W
R1477,148 RK73FB2A153) CHIP R 15K J 1/10M
R14¢g RK73FB2A101J CHIP R 100 J 1710w
K150 RK73FB2A681J CHIP R 680 J 1/10W
R141 RK73FB2A101J CHIP R 100 J 1/10W
R182 RK73FB2A184] CHIP R 180K J 1/10W
R153 RK73FB2A182J CHIP R 1.8K J 1/10W
R1%4 RK73FB24101J CHIP R 100 J 1/10W
R15% RK73FB2A184J CHIP R 180K J 1/710W
R156 RK73FB2A221J CHIP R 220 J 1/10W
R1sYy RK'73FB2A182J CHIP R 1.8K J 1/710W
158 RK73FB2A101J CHIP R 100 J 1/710W
159 RK73FB2A333J CHIP R 33K J 1/710W
E: Scandinavia & Europe K: USA P: Canada W:Europe

U: PX(Far East, Hawaii) T:England  M: Other Areas
UE : AAFES(Europe) X: Australia A indicates safety critical components. 25
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* New Parts

PARTS LIST

Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournis
Telle ohne Parts No. werden nicht geliefert.

Ref. No. Address {New Parts No. Description Desti- |Re-

Parts| nation |marks

SRES |1 B | B 8% & 5 8 & a8 &% @t & %
R160 RK73FB2A223J CHIP R 22K J 1/10W
R161 RK73FB2A222] CHIP R 2.2K J 1/10W
R162 RK73FB2A101J CHIP R 100 J 1710w
R163-164 RK73FB2A103J CHIP R 10K J 1/10W
R165 RK73FB2A222J CHIP R 2.2K J  1/710W
R166 RK73FB2A100J CHIP R 10 J 1/10W
R167 RK73FB2A100J CHIP R 10 J 1/10W
R168 RK73FB2A102J CHIP R 1.0K J 1/10W
R170 RK73FB2A222J CHIP R 2.2K J 1710w
R171 RK73FB2A223J CHIP R 22K J 1/10W
R172-17% RK73FB2A103J CHIP R 10K J 1/10W
R176 RK73FB2A182) CHIP R 1.8K J 1/10W
R177 RK73FB2A101J CHIP R 100 J 1/10W
R178 RK73FB2A472] CHIP R 4.,7K J 1/10W
R179 RK73FB2A153J CHIP R 15K J 1/710W
R180 RK73FB2A473J CHIP R 47K J 1710w
R181 RK'73FB24221J CHIP R 220 J 1/10W
R182 RK73FB2A152] CHIP R 1.5K J 1/10M
R183,184 RK73FB24103J CHIP R 10K J 1/10W
R185 RK73FB2A334J CH1P R 330K J 1/710W
R186 RK73FB2A151J CHIP R 150 J 1/10W
R187 RK73FB2A470J CHIP R 477 J 1/10M
R188 RK73FB2A223J CHIP R 22K J 1/10W
R189 RK73FB2A273J CHIP R 27K J 1/10M
R190 RK73FB2A470J CHIP R 47 J 1/710W
R191 RK73FB2A102J CHIP R 1.0K J 1/10W
R192 RK73FB2A4T70J CHIP R 47 J 1/10M
R193 RK73FB2A221J CHIP R 220 J 1/10W
R194 RK73FB284770J CHIP R 47 J 1/10W
R19% RK73FB2A100J CHIP R 10 J 1/10M
R196 RK73FB2A104J CHIP R 100K J 1/10W
R197 RK73FB2A102J CHIP R 1.0K J 1/10W
R198 RK73FB2A101J CHIP R 100 J 1/10W
R199 RK73FB2A472] CHIP R 4.7K J 1710w
R200 RK73FB24a101J CHIP R 100 J 1/10W
R201 RK73FR2A103J CHIP R 10K J 1/10%W
R202 RK73FB2A101J CHIP R 100 J 1/10W
R203-205 RK73FB2A100J CHIP R 10 J 1/10W
R206-212 RK73FB2A47723 CHIP R 4.77K J 1/10W
R213-223 RK73FB2A103J CHIP R 10K J 1/10W
R224-227 RK73FB2A101J CHIP R 100 J 1/710W
R228,22%9 RK73FB2A332) CHIP R 3.3K J o 1/710W
R230-233 RK73FB2A102J CHIP R 1.0K J 1/10M
R234,235 RK73FB2A332J CHIP R 3.3K J 1/10W
R236,237 RK73FB24A4772J CHIP R 4.,7K J 1/710W
R238 RK73FB2A183J CHIP R 18K J 1/10W
R239 RK73FB2A123J CHIP R 12K J1/10W
R240 RK73FB2A184J CHIP R 180K J 1/10W
R241 RK73FB2A4770J CHIP R 47 J o 1/10W
R242 RK73FB2A182J CH1P R 1.8K Jo1/10M
R243 RK73FB2A101J CHIP R 100 J 1/10W
R244 RK73FB2A222) CHIP R 2.2 J 1/10CM
R245 RK73FB2A103J CHIP R 10K J 1710V

VR1 24 ¥ {R05-3461-05 POTENTIOMETER 10K-A
VR2 24 ¥ {R05-2403-08 POTENTIUMETER 1K-B
E: Scandinavia & Europe K:USA P: Canada W:Europe
U: PX(Far East, Hawaii)  T:England M: Other Areas
26 UE : AAFES(Europe) X: Australia A\ indicates safety critical components.



* New Parts
Parts without Parts No. are not supplied.

PARTS LIST

Les articles non mentionnes dans le Parts No. ne sont pas fournis.

Teile ohne Parts No. werden nicht geliefert.

DSP-100

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
ERES £ E|§H g & ¥ 5 8 & a/8 8 @ | %
VR3 ¥ |R12-1086-05 TRIMMING POT. 2.2K
st 2 28 S29-1442-085 ROTARY SWITCH
s3 -5 SAQ-2440-18 PUSH SWITCH
S8 28 ¥ 1879-0403-05 SWITCH C(10P-DIP)
S S31-1411-0% SLIDE SWITCH (1-2)
S8 531-2420-05 SLIDE SWITCH (2-2)
b1 ,2 SiWB10 DIODE
03 158226 DIQDE
D4 -¢ ¥ [RD4.3M-B2 DIGDE
H7 18v205 DIODE
be 155226 DIGDE
De 18Vied DIGDE
b1 158272 DIODE
D11 155226 DIGDE
D12 -14 188272 DIODE
1c1 UPC7815H 1c
Ice UPC7912HF IC(VOLTAGE REGULATQR/ -12V)
103 UPC7805H IC(VOLTAGE REGULATOR/ +5V)
1Ca UPC7T9MOSHE IC(VOLTAGE REGULATOR/+5V)
1C8 ¥ | NJM5532M 1C
ICs NIMAS60M IC(OP AMP X2
1C7 .8 MC74HCADS2F IC(HPE)
Ice NJIMAS60M IC(OP AMP X2
1C10 MC74HCAQS2F 1C(HPEF)
1IC11 ¥ |KCEOS Ic
1C12 NIMAS60M IC(QP AMP X2)
1C13 ¥ |NIJMS532M Ic
1Cl4 ¥ [UPDT74HCTOOG Ic
IC15,16 NIMO72BM IC(SAMPLE/HOLD AMP)
1C17 PCMTBAP IC(DbA CBNVERTER)
1C18 UPD74HCTOOC IC
1C1¢9 TCTAHCTAAF IC(DUAL D-TYPE FLIP FLOP)
IC20 PCMb6P IC(D/A CONVERTER)
1¢21 MC74HCADS3F ICCANALOG SW)
1Cc22 LME361M IC(BUFE)
1C23 MC74HCA053F ICCANALOG SW)
1c24 ¥ [NIM5532M IC
1C25 MCT74HCA4053F 1C(ANALRG SW)
1C26 x | KCEQS Ic
1C27,28 MC7AHCAQS3F IC(ANALOG SH)
1c2¢9 NIMASEOM IC(OP AMP X2)
1c30 MC74HCAQS3F ICCANALGG SW)
131 YMES 31 IC
132 MC14568BCP 1C(PLL)
1C33 M54460L IC(PRE SCALER)
1C34 NJM78LOBUA 1C(VOLTAGE REGULATOR/ +8V)
13 CXD1225M IC(PLL SYNTHESIZER)
1C36 UPC7805H IC(VOLTAGE REGULATOBR/ +5V)
1Csv ¥ 16477180X0OFS6IBR2 | IC
1C38 ¥ | TCTAACTS40F IC
1C39 ¥ | TMS320E15J-JB51 | IC(DIGITAL SIGNAL PROCESSQGR)
1Ca0 UPD6S012GF-350 1C(GATE ARRAY)
1Cal x (UPDT74AHCTOOG 1c
1C42 S-8054ALR-LN 1ic
E: Scandinavia & Europe  K:USA P: Canada W:Europe

U: PX(Far East, Hawail)
UE : AAFES(Europe)

T: England
X: Australia

M: Other Areas

A\ indicates safety critical components.
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» New Parts
Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

28

PARTS LIST

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
$HRES & B |y ® & B 5 B & &5/8 ¥ it &%
IC43 TC7AHCBEAYF c
1C44 S-8054HN-CB IC
Q1 X | 28C2412K(3) TRANSISTOR
Q2 ,3 2SK508NV(K53) FET
Q4 ¥ | 28C2412K(3) TRANSISTOR
Q5 2SK508NV(K53) FET
Q6,7 ¥ | 28C2412K(8) TRANSISTOR
Q8 28C2954(QK) TRANS1STER
Q% -11 28C2412K(R) TRANSISTOR
Q12 28C2714CY) TRANSISTOR
Q13 -16 28C2412K(R) TRANSISTER
Q17 -19 28C3324(6) TRANSISTOR
Q20 28K210(GR? FET
Q21 ,22 28C2714C(Y) TRANSISTOR
Q23 -26 DTC144EK DIGITAL TRANSISTER
Q27 2SC2714CY) TRANSISTOR
Q28 DTC1A4EK DIGITAL TRANSISTOR
Q29 28D1757K TRANSISTER
E: Scandinavia & Europe K: USA P:Canada  W:Europe
U: PX(Far East, Hawaii)  T:England M: Other Areas
UE : AAFES(Europe) X: Australia A\ indicates safety critical components.




DSP-100

EXPLODED VIEW

A
C
6\
A : N09-2084-05
B M3 x 12 (F) : N32-3012-46
c M3 x 6 (OC) : N33-3006-41
D M2.6 x (Br-Tap) : N87-2606-46
E M2.6 x (F-Tap) : N88-2606-46

0
25
(X53 ¢/6) pluslualdzlea] ]
-/
D ° § ]
080% G

D S
{X53-3360 A/6) §
D

B\ 2
%@

& Nog-2050-05
(X} only

DSP-100

Parts with the exploded numbers larger than 700 are not supplied. 29



DSP-100

PACKING
c N S

7 Warranty Card
(B46-0410-30) K
(B46-0419-20) E
{B46-0422-00) P

9 Instructin Manual
(B62-0077-00)

34 item Carton Box
(H52-0094-04)

31 Polystyren Foamed

Fixture (R)
2 (H10-2721-01)
15 .AC Cord
32 Protection Bag (E30-0812-05)
(H25-0103-04)
33 Protection Bag
(H25-0752-04)
17 Connecting Wire {13P)
. (E30-3048-05)
30 Polvs F d . ) 19 Connecting Wire (PIN)
3 Fixturs B oS 16 Connecting Wire (6P) ,,A-ﬁ@ e—  (E30-3056-05)
E30-3047-05
{H10-2720-01) ( ! f F1 Fuse
’ |~ (F05-2102-05M.X
18 Connecting Wire (PIN) _— {F05-2015-05) E
{E30-3055-05) (F05-3011-05) K,P

i

32 Protection Bag
(H25-0103-04)
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ADJUSTMENT

DSP-100

Measurement Adjustment
iti . . . S ificati /Remarks
item Condition eq;{i‘;s:;ent Unit | Terminal | Unit | Parts Method pecifications/Rem
1. linitialize 1) TS-850's
setting . POWER SW : ON
Display f. : 14.000MHz
MODE : USB
. 2) DSP-100's
Front pane
RX : ON
TX:ON
CW : FAST
CAR LEVEL : Fully CW
MIC GAIN : Fully CW
FILTER (HPF) : 100
FILTER (LPF): 3100
Rear panel
DIP switch : All ON
TX GAIN : Fully CW
PC board
S7, S8 : 10K side
2. Connection |1)  TS-850 Cable DSP-100
DSP3 « 13PDIN — DSP3
ACC1 « 6PDIN — CONT. IN
3. PLL fock 1) DSP-100° POWERSW:ON |[DC VM |DSP |TP5 DSP |TC1 3.6V +0.1V
voltage (1)
4, PLL lock TP6 L12 4.0V +0.1V
voltage (2)
5. DBC check (1) DBC Check 0.6V or less
6. DBCcheck {2) |2) S8 : 10M side DBC Check 4 to 5V
After adjustment
S8 : 10K side

After adjustment knobs and switches should be set as follows.

POWER : OFF CAR VR : MIN
HPF : 200 MIC VR : MIN
LPF : 2750 Push switches : OFF
DIP switches : ON

31




DSH-100
ADJUSTMENT

Front Panel

KENWOOD

RX Tx ow  (CARLEVEL ) ((MIC GAIN ) 100 (FILTER) 2150

POWER - ON ON  FAST
=e  wos o o O
J J

Rear Panel

(S6) 1) (J2) (J3) (J4) (J5) (VR3}

J

CONTIN  CONTOUT DSP3
DIP SW “N U oo\ DSP2  DSP1 TXGAIN
eeren | \\ees)) \\ees, e/ (0)
3) (& ©0O o

Adjustment Points

TC!
L2 °
1C43 o TP5
TP6
R202
DBCO m 10Kl
= @
10M
S7 s8

OTPt
TP30
Ic17
TP20

DSP UNIT (X53-3360-00) -
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Boecens

DSP-100 pc BoRD viEws

33

DSP UNIT (X53-3360-00) Component side view
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DSP UNIT (X53-3360-00) Foil side view
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1323

36

DTC114EK
25C2412K
25C2714
25C3324
2SD1757K

8
P
[od
25C2954
g C £

PCM56P
MC14568BCP

CXD1225M
LPD74HCTOOG

MB4460L

uPC7912HF

KCEO5

YM6631

[\

pc BORD ViEws DSP-

NJMO072BM

|
'

NJM4560M
NJM5532M

MC74HC4052F
MC74HC4053F
TC74HCT4AF

9
i

uPC7805H
pPC7815H

%&\m
ouT
IN

S-8054ALR-LN

N

out Yoo

NJM78LOSUA

VREF
GND
VIN

TC74ACT540F
11

N

25K210
0

R

2SK508NV

S

(2

PCM78AP

15

28

647180XOFS6JBR2
uPD65012GF-350

TMS320E15J-JBS1

pPC79MOSHF

OUTPUT
INPUT

100
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DSP-100

TERMINAL FUNCTION

c°"£:f'°r Te';.':jf“' T;'T;?' Terminal Function c°"£:_mr Tem"nal T;T,:‘?I Terminal Function
J1 1 GND | GND CN3 1 +16 +15V
2 TXB | Transmit data 2 GND | GND
3 RXD | Receive data 3 GND | GND
4 CTS Transmission enable 4 -12 =12V
5 RTS Reception enable CN4 1 +15 +15V
"6 NC 2
J2 1 GND GND 3 +B Unstable + power supply
2 TXB Transmit data CN5 1 ST1 Key strobe
3 RXD | Receive data 2 STO | Key strobe
4 CTS Transmission enable 3 RT3 Key return
5 RTS Reception enable 4 RT2 Key return
6 NC 5 RT1 Key retum
J3 1 DAF1 Audio input 6 RT0 Key retum
2 GND GND 7 ST2 Key strobe
3 DAF2 | Audio output 8 RT6 Key return
4 GND GND 9 RT5 Key retum
5 DBC DSP connect signal 0 :ON, 1 : OFF 10 RT4 Key return
6 RTK FSK keyer 0 :Mark, 1 : Space CN6 1 ST Key strobe
7 CKY CW keying signal 2 STO Key strobe
0 : Key down, 1 :Key up 3 RT3 Key return
8 GND GND 4 RT2 Key return
9 REF 10kHz or 10MHz reference signal 5 RT1 Key return
10 GND GND 8 RTO Key retun
1 MAQO | Microphone input CN7 1 RT4 Key retumn
12 MAG MIC GND. 2 RT5 Key retum
13 TXB | Transmission control 3 RT6 Key return
0 : Receive, 5~15 : Transmit 4 ST2 Key strobe
J4 DSP2 | Receive IF CN8 1 MVC | Microphone volume output
J5 DSP1 | Transmit IF 2 MVI Microphone volume input
CN1 1 J1 AC 16.5V 3 MVG Microphone volume ground
2 J2 AC 165V CN9 1 CAO Carrier volume output
3 33 AC 20V 2 CAl Carrier volume input
4 J4 AC 20V 3 CAG Carrier volume ground
CN2 1 +15 | +15V CN10 1 MVG | Microphone volume ground
2 GND GND 2 MWV Microphone volume input
3 GND GND 3 MVO Microphone volume output
4 -12 -12V 4 CAG Carrier volume ground
5 NC . 5 CAl Carrier volume input
6 +15 +15V 5 CAQ | Carrier volume output
7 +B | Unstable + power supply CN11 1 LED | For fighting LED
8 .| GND | GND 2 | GND | GND
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