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DSP-100

CIRCUIT DESCRIPTION

Overview of the DSP-100

1. Functions
The DSP-100 performs digital signal processing for

*« Demodulation method
The signals on both sides of the carrier point are

the following: detected for SSB, CW, and FSK demodulation by the
. SSB modulation conventional product detection method. On the other
CwW hand, the PSN detection method detects only ane side
AM pand by controlling the phase, and so achieves sharp

FSK modulation

Carrier generation during frequency modulation
PSN detection and audio-frequency low-pass filter-
ing

DSE 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
wavaeform shaping with a FIR filter to speed up FSK.
The DSP-100 has Gaussian characteristics to reduce
CW and FSK distortion.

and superior side-band suppression characteristics and
low group delay distortion, like & very sharp filter.

3. Configuration

Figure 1 is a block diagram of the DSP. The DSP
consists of a digial 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
camying out digital signal processing with an accurate
sampling frequency.
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What is DSP?

1. Signal processing

Amplification, filtering, and modulation/demoduia-
tion of signals sampled over cerain 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 ccour 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 audic equipment. A
phase linear fiter, such as the FIR filker, can be imple-
mented only approximately with an analog filter, but
can be impiemented 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 calied £ conversion and bilinear con-
version with the IIR filter shown in Figure 2b. Design is
possible with a digital filter using the design tech-
riques for analog fitters, and there is little difference in
the basic characteristics.

(a} Analog filter (active filter)

_[ >
IN>— Za Zb ouT

Zd
Za~Zd=RorC

Kz1 J’

(b) Digital filter

H : Scaling coefficients
a1,a2,b1,b2 : Coefficients
T : Register

1+ a1l + a2

HZl=H
3 1=b1Z™ = baZ?

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
LSls, but the circuits for digital signal processing may
contain LSls, and so their size can be reduced and relis-
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-
assor) 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 determinad by the
coefficients register value used for an operation that
corresponds to the LCR constant for analog signal
processing and the sampling freguency.

« Coefficients

If a coefficientsr error occurs because of guantiza-
tion of the coefficients register and the bit langth is in-
sufficiant, 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 quantization 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 IR 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 doas not occur if there is an mput signal.
It occurs because the operated value in the retumn loop
does not converge to O if there is no signal mput. Fig-
ure 3¢ shows tha input/output charactenstics at this
time.
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DSP Circuit Description

1. Flow of signals » Flow of signals to modulation in CW mode
The flow of signals in each of the modes is de- Key-in data from CKEY (DSP3)
scribed below. Protect input by D11 and then connect to gate
array key.
1-1. Modulation
- 2 1
How uf Signals fo motuation: iy 556/ mode Read data from the gate array each sampling
MIC signal (DSF3 : MAQ) period, and carry out CW modulation (digital
1 signal processing). 1C39, |C40, 1C41

25.5dB normal phase amplifier ICEN

« Flow of signals to modulation in FSK mode

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

L
6.6d6 differential amplifier (hamming suppression) 105/2

1
High-pass filter for sound quali .
ad?u;tjment (bandwidth Iin?iﬂ. ¥ Hea_w:l data from the gate array each sampling
IC7. ICE. IC9 period, and carry out CW modulation (digital

— signal processing). 1C39, 1C40, IC41

b L
High-pass filter through onfoff (AAF input * Flow of signals after D/A output in each
changeover circuit) 1C10 modulation mode

Improve the frequency characteristics of the

6.5dB limiting amplifier for limiting the input first image by the digital-to-analog converter
amplitude to the analog-to-digital converter output and chopper, IC20, IC21, IC22
111, 1IC12

Extract fs x 3/4 36.891kHz of the first image
Fifth-order low-pass filter for removing the with the band-pass filter.
icopback part (AAF) ICT

L
Mix it with 491.891kHz to produce a 455kHz
Rectification to staircase waveform by the signal. 1C23, Q6, Q7

sample and hold amplifier to input to the ana-
log-to-digital converter. IC15, IC16, Q5

Remove unnecessary adjacent components
with a ceramic filter.

Dig'[tiz_a signals with a sampling frequency of
49.189kHz with the analog-to-digital converter 20dB amplifier, 1024
and feed the signals senally 1o the gate amay.
1IC17, 1C18, 1C19 1
Cutput level control VR changeover (SSB :
VR3/Others : VR2). IC25

Read data from the internal register of the gate
array and camry out S5B/amplitude modulation
idigital signal processing). 1039, 1C40, IC41 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 (DSPZ)

:

34dB input amplifier. |C13

On/off 1o AD and A/D protection
IC14, 1, Q2, O3, Q4

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

Rectification to staircase waveform by the
sample and hold amplifier 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, IC19

L

Detection (digital signal processing)
IC39, 1C40, IC41

1
Audio signal from the digital-to-analog
converter, |C20, I1C21, IC22

I

Low-pass filter that removes harmonics (SMF)
IC26

i
High-pass filter for sound guality
adjustment (bandwidth limiting)
IC7, IC8, IC8

High-pass filter through onfoff. 1C30

| DAF2 output changeover circuit.  1C10

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

T

Output buffer. ICE/2

Power onfoff shock sound muting.
IC44, Q28, Q29

Cutput 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 $7 and S8 are set 1o 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 39.251MHz is input to IC35
and divided by 185 to produce a 54, O5dkHz compari-
son signal. [t is compared with 1/728 the VCO output
in IC35, and the PLL is locked at 39.351MHz. A 728/
185-times signal is supplied to the digital unit as a DSP
reference signal,

= 10MHz input

If 2 10MHz signal is input, $7 and 58 are set to the
10MHz side, and the output buffered by Q14 is di-
rected to the 39.351MHz PLL and DDS. The 10MHz
signal supplied to the 39.351MHz PLL locks this PLL at
38.351MHz 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;
TMS320E15)), and associated penpheral 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 TXE 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 15 connected to the data input
through CONT IM. i it is necessary to transfer data for
personal computer control and cloning to the trans-
ceiver, relay equipment can be connected 1o CONT
OUT 1o relay all data except commands to the DSP,
IC38B 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 SMDOQ is
low.
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« Switch input

The front panel switches output STO, ST1, and ST2
strobe signals to 51, S2, and S3/S4/S5, and read the
returned RTO to RTE to determine the switch status.
Ten DIP switches on the rear panel are directly con-
nected to the microprocessor.

- TXE, DBC

The remote transmission/reception mode is set by
the transceiver, and the microprocessor changes be-
tween transmission and reception according 1o the
TXE 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 regardiess 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) DSP

The DSP is a high-speed processor for digital signal
processing that uses a 25MHz erystal for internal clock-
ing and operates with 6.25MHz (160ns) clocks (1/4 the
ZoMHz signall. Most instructions, such as addition (16
+ 16 bits) and multiplication (32 + 32 bits), are camied
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 digitak-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, come-
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 lines MDO and
IFE are controlled by the DSP via the output port of the
gate array 1o increase the flexibility in changing the
spacifications of the DSP program.

« Other DSP peripheral components

IC41 provides timing for writing data to the gate ar-
ray. IC42 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 leval,

2-3. Analog Unit

The analog unit interfaces the transceiver and digital
signal processing units, including the analog-to-digital
and digitak-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
filker 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:

Fe = 1/2-m-sgrt (Ra-Rb-Ca-Ch) (Ca = Chb}

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
madulation. The cutoff frequency of the high-pass fi-
ter 15 used when the notch filter is off, duning ampii-
tude medulation and demeodulation.

Position | HPO | HP1 | HPF cutoff frequancy
100 1 1 55Hz
200 0 1 136Hz
300 1] 0 300Hz
400 0|0 | 400Hz2

Table 1 High-pass filter cutoff frequency

2) Limiting amplifier

It 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
50 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 ampiifier in the HIC, and the ampli-
tude is clipped by 1C12 when it exceads 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 called 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 componeants
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.

LA |
Loophack spectrum

T —— — = =

”

Original signal

J//f/

12Hs fs

The spectra overlap and
noiss oocurs in this area,

Pass the signal through
the AAF filter and sample it

[ —————
!

!

/
/ The spectra do not ovarlap.

/
:; T -1
1f2fs 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 serally, the input level must be constant during
conversion. So, before the analog-to-digital converter
converts signals, the sample and hold amphher
samples the input signals and outputs staircase wave-
forms. A 36.189kHz 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 thecrem. K the DSP detection is for the USE, the
phase of the 36.189kHz signal is reversed, and the LSB
is input to the sample and hold (S/H) ampiifier. (Figure
3) 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, O5 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.

L&

T 1
1t Aty e

(a) S/H amplifier input spectrum

UER
IA ¥ A L}
ikts s e i1

(b) S/H amplifier output spectrum

g

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 digntal-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-
tenstcs 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 458kHz
spectrum exists at 37 times the frequency, and
36.189Hz 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 LSE,
since the phase is reversed for the first image of the
digital-to-analog converter output even if the DSP proc-
essing 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 1o
DAF2.

| Signad name Input to |
hiode !——-—-I—-—Mmlw] AT oo | Qutpus o DAFZ
TX :SSB, DSB, AM | 0 | 0 | HPF through ‘ DAF1 (ICE)
| 1 | HPF nen-through
TX : FM D | 0 [ HPFthrough | DAFY (iCE)
TX : TWO TONE 0 | 1 | ADconverter | DAFY {ICS)
is not used. |
TX : FSK, PSK 1 | 1 | AD converter | D/ convenar
| is not usad,
DSP OFF 0 | 0 | HPF through | DAF1 [ICE)
DSP throwgh 2 1 | O | DAFT HCE | VA comertar
RX : S3B. CW. DSB, 1 T | Mute D/ eomeprbar
FSK, DSP through 1
Table 2 IC10
- 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| WA
TX :558, DSB, TWOTONE | 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 AD converter from
DDS when SMDO is low.

” Signal name
RHPF | MUT
TX ; 5SB. DSB, AM, FM, FSK, PSK, TWO TONE 0 0

M:EEE.DEE,M,FEEH.DEPWMT,DSPME | *2 =3
DSP OFF l o | *3

Table 4 IC30

- 1, 02, O3, Q4

Q1, Q2, O3, 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, G2, O3, and Q4 function as a mixer. IC14
provides the control logic for this. D4 and D5 are level
shift dicdes that turn Q2 and Q3 on and off with IC14,
R52 of the amplifier of IC13 in the previous stage pro-
duces a bias so that the Q1 emitter voltage is OV,

hods |

TX - 558, DSB, AM, FM, TWO TOME |
!

|

_T.I
S m

RX : DSP through 2, DSP OFF
RX : S5B, DSB, FSK, PSK, CW, DSP through 1
TX: FSK, PSK. CW

Table 5 Detected IF input switch

1

2-4. DDS

An [IR filter with & sharp characteristic exhibits a
phencmenon 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 eycle 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. 45.080kHz is generated
in modes in which a notch filter is used for modulation,
43.721kHz is generated in modes in which a notch fik
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 (& nonterminating decimal)l to obtain
455kHz when the carrier signal frequency is a quarter
the sampling frequency with the following frequency
relationship:

fosPsTD = 1000 x 728185 x 10 x 107
= 728/185 x 10 x 108 {10kHz input)

fosPSTD = 728/185 x 10 x 108 {10MHz input)

fmix = fosesTD/B0, fs = fOSPSTD/B00

fass = 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 charactenstic 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 filter

Filters with linear phases can be designed. The sig-
nakto-noise ratio of the FIR filter is higher than that of
the IR 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 var-
ations and amplitude errors.  For the phase shifter, the
filter peak must be the same as the zero point 10 Mmake
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 freguency char-
acteristics, but the DSP-100 combines a tandermvtype
filter with a return-type filter {lIR filter) to extand the
frequency characteristics to the notch frequency.
Since this filter also has the characterstics of the |IR
filter, its operation does not become stable whan there
15 no input, and carrier leak occurs due 1o oscillation
called limit cycle oscillation. The generation of the imit
cycle is prevented by the DDS inputting a signal at the
notch frequency to obtain effective carrier suppres-
sian.

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 cutputs 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 freqguency 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 IIR filter. The DSP proc-
esses the sampling frequency of a part of the low-pass
filter ‘and the phase shifter in S5B 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 Tor use in the digital filter, and the factors are quan-
tified 1o 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 comrected by car-
rving out simulation with the quantified value.
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3. SSB modulation
« S5B modulation by analog signal processing

Analog S5B 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 fitter with a sharp charactenstic, and
can obtain a high side-band suppression ratio from a
low frequency range with a broad-band phase shifter, it
produces higher sound quality than the filter method,
and 15 superior to the filter methed in obtaining wide
frequency characteristics. Howewver, 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.

- SS5B modulation by digital signal processing

There are several methods: methods specific 1o
digital signal processing and methods where the con-
ventional analog method is replaced by digital signal
processing. The DSP-100 uses the PSN method in the
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.

« PSN modulation by DSP-100

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

The DSP-100 uses two groups of five all-pass phase
shifters of degree 1 connected in series 1o ohiain side-
band suppression characteristics over 70dB8. When
the two phase shifters have a phase difference of 90°,
unnecessary side bands are suppressed, but good
characteristics can be obtained only in a8 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 charactenstics are improved. |If
the band is widened, the side-band suppression char-
acteristics are reduced (Figura 7).

Side band WHOL Wide
suppression —_—— e (WL Marrow
]
n...

Fig. 7 PSN band

ela 49, 188kHz —+

I-m— 45.‘[3&H:-—-—+—-—~ 24 594kHz

-ﬁIID ; I |

5/
—~0O—¢—+| Fhase shifter

ir it

LPF cutoff ———g—s 'F-LPDFM"”‘

0.

¥ esn data
oo ROM

HPFF cutoff

-l Phase shifter

PSN data
ROM

Comb filter through

5/
Comb filter [—O 0> D/A

e

Data ROM

Fig. 6 SSB modulation block diagram
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CIRCUIT DESCRIPTION

To improve the side-band suppression characteris-
fics, it is necessary to increase the degree of the phase
shifter or narrow the 90° band of the phase shifter, |f
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 senes, and the group delay charac-
teristics deteriorate, requiring faster operation proc-
es5ing; 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 offsat
and noise due to the operations of the low-pass filter or
phase shifter, and carrier leak occurs. The DSP uses a
digital tanderm-type filter to suppress the carrier.

HFF | LPF Phase shifter band
100 2600, 2750 60-3435H270d8
through | 2900, 3100, Through 2 75-4206H27048
200 2600, 2750 129~ 3698z 7448

2500, 3100, Through 2 75-4296Hz70dB
[ 300 2500, 2750, 2900, 3100, Thiough 2 | 190~5423H274d8
400 2500, 2750, 2800, 3100, Theough 2 | 220-6303Hz74dB

Mote | The phase shifter bands are the bands before guantization:
the actual bands are not the same &35 these bands.

Table 6 Phase shifter design band

4, Cw

Figure B 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 namowed, there is
less influence than before when the receiver passes it
through & narrow-band filter. The CW rise time is nor-
mally 4ms, but 2, 4, 6, and Bms can be selected as
desired. In CW mode, modulation and demodulation
are changed by TXB, not by a command from the
MICIOprocessor.

= 49.185kHz -

Risefall ime

= < Edge detection
CRY Rectification DA

Dm” Address
gin et

Data ROM

Fig. 8 CW block diagram

5. Amplitude modulation

Figure 8 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 fiter of degree 84 to provide
good frequency and flat group delay characteristics.
For the amplitude characteristics, a modulated wave
with little distortion can be cobtained to 100% modula-
tion because of linear modulation with digital multipli-
Bers.

L 24 5894k Hr ‘l_.dﬁ-'lﬂﬂl:H:_J
™ | L
LPF
- 2 ; Bias
AD Bddition Dya
sin (oot
LPF dama
ROM

Fig. 9 Amplitude modulation block diagram
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6. FSK modulation

Figure 10 is a block diagram of FSK modulation proc-
e55ing.

The mark and space frequencies are generated di-
rectly by digital signal processing according to the fre-
quency 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-
arator 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 B49.642, which are
slightly different from 170, 200, 425, and 850, but in
practice, give no problem.

f— 49.189kHz -
FIR LPF
. Ph
RTK >— / —+1 Shift data H Adder [—»f = o o SINROM [—> D/A
Shift width/direction
Data ROM
Fig. 10-a FSK block diagram
32 gaus FIR
gain (dB) —— g:;:lw g-delay (msec}
10 ! 20
0 }\
o :
\
\
M\
-80
Wil AV NP
0 12297 24595
frequency (Hz)
fs = 49189 [Hzl

Fig. 10-b FIR filter for FSK frequency characteristics

13



DSP-100
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7. SSB detection (including detection in CW and FSK)

Figure 11 is a block diagram of PSN detection proc- e 49.783KkHz ————wf=— 24.594kHz —=|
essing.
The position of the multiplier is changed and there is
no notch filter in the PSN detection circuit compared LPF r!:
with the configuration for modulation. The factors
used by the filter are the same as those for modulation. AD ; |0 o
While PSN modulation obtains an IF signal for one side Fa
band of the carrier frequency from the audio signal,
PSN detection obtains the audio signal from the one sin (oct

side band above or below the detection frequency.

8. DSB detection (including detection in CW and F5K)

Figure 12 is a block diagram of PSN detection proc- LPF cutoff —f LPF data ROM
essing.

The DSB detection circult is the same as the 55B
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 Downloaded by
in the DSP because there is no phase shifter, and the Amateur Radio Directory
signal-to-noise ratio is improved, but the practical input
noise is larger than the SSB detection because both
side bands are detected.

Fig. 12 DSB detection block diagram

www.hamdirectory.info

. 48.185kHz . 24 594dkHz [

Phase b
" = "
sin (Dt ? ] [ +er=
LPF through |

cos (0ct 1’
X7
ﬂ""ﬂ Phase
" | shiftar
LPF TP
LPF dats
LPF cutoff g ROM
et | PSN data
HPF cutoff o AOM
“| PSN data
ROM

Fig. 11 SSE detection block diagram
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CIRCUIT DESCRIPTION

» CPU:647180X0OFS6JBR2 port assignment

Ic Operation
Pin name Pin |I/O Signal Function Condition for [H/L Remarks
name being active
NI 1 | Unused
INTO~INT2 2-4 I Unusad
PE4 5 0 Enable DDS H | Ic22
PCO & 0 | MD1 | Analog switch changeover
BC1 7 O | RHPF | RX high-pass filter through
PC2 B O | MUT | Mute L
PC3 9 | © | HPD | Heghepass filtar switch cord O
Vss 10
PC4 1 HF1 High-pass filter switch cord 1
PC5 12 0 | CAR | Carrier volume salection ]
PCE,PCT 1314 | O Unused
PDO-PD3 1518 | | | Key scan input
PD4,PO5 1820 [ O | Key scan output L | Rotary switch high-pass filter
PDE 21 | © Key scan output L | Push switch
PD7 22 o Unused
PED 23 o | PSD Serigl data IC22, 26, 3
PE1 24 o | PSC Serinl clock IC22, 26, 1
PE2 25 o | 15C Enable DSP H | IEn
TOUT1 | 26 o Uriused |
Vo 1 27
PE3 28 O | PEN Sarizl enable H | 1C2E8 (PLL)
Viss 25
PFD 30 ) | DIP switch input ! SwWi1
PF1 3 {1 | DIP switch input i SW2
PF2 2 || DIP switch input : SW3
FF3 33 | DIP switch input i SW4
PFa ad 11 DIP switch input | SNE
PF5 35 | DIP switch input i SWE
PFE | 36 1] DiP switch input | SW7
PF7 | 37 Al DIP switch input | SWWE
V55 28 :
PGO/AND 39 | | DIP switch input i SWI
PG1/AN1 40 | | DIP switch input | SW10
PG2/ANZ-PGS/ANS | 41-44 | | | | Unused |
RTSO 45 0| | RS-232C 1)
CTS0 a6 | | AS-232C 1)
DCDO 47 | Inable RX Fixed a1 low
TXAD 48 0 AS-232C (1)
RXAD 49 | RS-232C (1)
Cram 50 0 | Unused | /DREQO
TOUTZ.TOUT3 5162 | O | Unused '
IC 53 Unused |
AN 54 0 T¥ data | RS-232C (J2WPAD
RXA1/ 85 | RX data | R5-232C (J2WPAT
CKAY/ 55 o) | RTS? RS-232C (J2NTENDOPAZ
TXS/ 57 0 | Unused [PAZ
RXS/ 58 | | CTS and data {TS-8501 i JCTS1/PAL
CKS/ g8 | | | CK (TS-950) | [PAS
DREQN/ R Enable (TS-950) | L | ma8
TEND1/ ' B1 | O | Unused | [PAT

15
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ic Dperation
Pin namse Pin | 15O | Signal Function Condition for H/L Femarks
name being active |
PET-PR4 B2-85 [ Lnused
| PE3 BS 0 | DBC DSP presencefabsence signal
PB2 | &7 | | SMOD | T5-950 mode selection TS-950 mode | L
P&l 68 | | UNLE | Unlock signal | Undock H |
P8O 63 | [ TXE | Transmitireceive changeover signal | TX L |
Vss 70 | | |
e Fal | O '
MPY 72 I | CPU oparation mode determination Fixed L | single chip mode
MPO 73 || L
XTAL 74 | |
EXTAL 75 | |
vee | 76 I |
PE7-PES | 77-78 | O | Unused |
RESET E |

= Pulse waveform design

Timing from the microprocessor to PLL and DSP

Data W

X

30us B4us

s

Clock [ ] [ ]
Kl

Enable

32us 26ps

Key scan timing
20us

Key scan

PD 4:19 L

372us

Key scan
PD 6:21

20ps

K
PD 5:20 L J
1

e
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DESCRIPTION OF COMPONENTS

DSP-100

Ref. No. Use/Function Operation /Condition/Compatibility
HCA Power supply +15V
Ic2 Power supply =12V
IC3 Power supaoly +5Y
IC4 | Power supoly | =BV
ICS Operational amplifier &M : 25.5d8 normal phase amplifier
52 : 6.6dB ditferential amplifier
ICE Operanonal amplifier 6N : 5¢B differantial ampiifiers
62 : Qutput buddar (DdB)
IC7 | Switch Chenges the impedance of the first high-pass filer for modulaton.
e | Switch Changes the impedance of the second high-pass fiter for modulation,
ICs « Operational amplifier For the high-pass filter
IC10 | Switch (2 circuits, 4 contacts) A/D input, DAF2 cutput change
IC11 | LPF Limiter amplifier, low-pass fiter of degree 5 (AAF)
IC12 | Operational amplifier Clipper for limiter amplifier
IC13 Operational amgplifiar 1371 : Detection input 34dB normal phase amplifier
1372 : Low-pass filter for removing DDS distortion
Ic4 Gate Detection input analog switch control
IC16,16 | Operational amplifier S/H amplifier
IC17 | Analogto-digital converter 16 bit serial output
IC18 | Gate Buffer
159 | Fep-flop Timing adjustment
IC20 ' Digitalto analog comverter 16 bit sarisl input
IC21 | Switch DfA output chopper
IC22 Operational amplifier DfA bufter
IC23 switch hocer
WC24 Operational amplifier | 20dB reversing amplifier  Input resistor (R103), ceramic filter matching
W25 Switching Change between CAR and TX GAIN
IC26 LPF -6.5dB amplifier and low-pass filter of degree 5
1C27 Switch Changes the impedance of the first high-pass filter for detection
icze Switch | Changes the impedance of the second high-pass filter for detaction
29 Operational amplifier For the high-pass filver
130 Switch DAFZ {audic output] muting, receive high-pess filter through, DDS signal off
3 DDS Zero nput imit cycle suppression
IC32 PLL 10MHz PLL P.D. dinder
IC33 Division 110
IC34 Fower supply +8V
IC35 | PLL 39.351MHz PLL
IC36 Power supply +5V
IC37 CPU Cantrol
IC38 Reversing gate Bufier
IC39 DSP Sgnal processing
IC40 Gate aray Timing generation, madace between DSP and analog processing
IC41 Gate Adjustment of timing 1o the gate array
ICa2 Power supply voltage detection | DSP-100 reset vohage detection
1C43 XOR Level revarsal onfolf
IC44 | Power supply voltage detection | Absorbs shock sounds when the power is switched on or off

17
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DESCRIPTION OF COMPONENTS

Ref. Mo Use/Function | Operation/Condition/Compatibility
Q1 Buffer . Analog switch

Q2.3 Switch Analog switch

04 Butfier Analog switch

Q5 Switch SH

Q8.7 Buffer | Mixer

GB Bufier | Modulation IF output

Q9 Butter , DDS DA

a1a Amplitier | 1C14 level comversion

a11 Amplifier | DDS level conversion

12 QsC | 10MHz VEXO

Q13 Buffer 10MHZ VCX0

Q14 Amplifiar Input amplifier when the reference signal is 10MHz
Q15 Arnplifier IC32 level conversion when the reference signal is 10kHz
Q18 Buffer 10MHz buffer

Q17 Butier PLL active filter

018,19 | Amplifier PLL active filter

Q20 QsC 39.351MHz2 VCO

Q21 Buftier VCO buffer

Q22 Bufier Buffer for the digital unit

Q23 Switch IC32 unilock output reversal

024 Level conversion TXB level conversion and reversal

Q25 Level comersion RTK level conversion and reversal

026 | Switch DBC {DSP sctive signall onjoff

Q27 | Amplifier IC40 level comversion

Q28 | Switch IC44 output reversal

Q28 | Switch Absorbs shock sounds when the DAFZ power is switched on or off
D1 | Rectification + power supply rectification

D2 . Rectification - power supply rectification

D3 | Switch Limiter amplifier

D=6 Zener diode | Level shift

D7 Vari-cap | 10MHz VEXOD

0s Switch Limiter when the reference signal is 10MHz

D9 Vari-cap 39351 MHz VCO

D10 OR PLL unlock dinda OR

D1 Switch Input protection

Diz Switch Key strobe

013,74 Switch Key retum

D15 LED | DSP-100 on
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Les articles non mantionnes dans (@ Parts No. ne sont pes fournis,
Tel ohnt Parts No. werdan nicht gelefart.

Ref. Mo MdrnsLH:n Parts No. Description Desti- |Flr
nation rks
SHEE & R 5 E &4 % 8 R &7, 1 8 7.2 =)
DSP-100
1 1§ t ADY-2026-02 METALLIC CABINET
d LT T |ALKZ2=-007T2-03 PANEL
- BA1-0525-=D4 CAUTIEN LAHEL{FUSE} L
* - BEdd=-FA54=04 LABEL(S/NE, CARTHN HMX)
= - HAZ2=3345-04 LABELIMEBDEL MAME PLATE}
! 12 Bad&-0410-30 WAHEANTY CARD 4
1 1L Bas-0419-20 WAHBANTY CARD £
F) 1c HAe-Ua23=00 WAHHANTY Capan i
2 1C T (BEI=0077=00 INSTRUCTIGN HMANUAL
L 28 872 =-015%4-04 MELDEL MNAME FLATE L
12 28 O |BTZ-0155=-04 HEDEL NABE PLATE MEE
- * 842-53355-04 SPEC LABEL{EARHTH) e
= - BaZd=3395=-04 SPEC LABEL K
15 28, 2C E30-0974-05 AC POWER CBRD KEHE
1% 2B, 2C Eig-2153-1% AC PHWER CBAD E
15 2B, 2C E30-2159=-15 AC PEWER LCERD X
18 aC ¥ EI0=304T7=0% CEMMECTING WIRE(HF , ACSY )
17 2D t [E3D=-304B8-05 CEBNNECTING WIRELI3P,ACEY)
id 3C ¥ |E30-305%5-05 CONMECTING WIFRE(PIN,ACSYS
19 30 E30-3056-05 CONNECTING WIHE(PIN,ACSY)
F1 an FOS=-2012=-0% FUsE(D.2a) ACSY X1 X
E1l 3n FO5-2015%-05 FUSE(O.2A) ACHEY X1 E
F 1 30 FO5=-3011-0% FUSE{D. 3A} ACSY X1 B
- = Go2-057T4-04 SPRING
0 ag * |HI10-=-2720-01 PULYSTYRENE FUAMED FIXNTURE(E)
31 20 T (HID-2721-01 POLYSTYHENE FuaMED FI1xTumEq(H)
B 20 H25-0103-04 PHUTECTIUN BAGIWIRE)
LE | 2C H25-0752-04 PHOTECTION BAGLDSP-100)
34 20 | HY2=-00%94=-04 ITEM CARTHN BHHX
L. =1 JOZ=0839=05% FaNT
.1 29 J42=0083-0% PUWER CWHED BUSHING KM
17 28 J42=0085-05 PUWER CHHD BUSHING ME
1] L JEI=030Tr=0% W1IHE BAND
a0 A K23=-0794=-04 ENUBCRETARY SH)
d] A E29=4513-04 ENUEBLPUSH SW)
42 AR R29=-4636-04 ENUHIPUNRER SW)
43 A T (K29=-ALB2-D04 ERNE ASSY{VYEL.})
=11 ey v |[LOT7=-1009=-0% PEWER SUPPLY TRANSFURMER KE
11| 28 LOT=1010-05% PAWER SUPPLY THRANSFERMER MXE
A 28 NO9-2084-05 SCHEW
B 3h HI2=-3012-46 FLAT HEAD MACHINE SCREW
C 1AL IE N3i3-400&=41 VAL HEAD MACHINE SCHEW
] 1H,2 HET-2606-456 BEAZIER HEAD TAPTITE SCREW
B ah NHE-2606-44 FLAT HEAD TAPTITE SCHEW
=1 24 S40=24&D=05% PUSH SWITCH
Dls AR TLR2OS LED
7o 28,28 | [X535=-3380-00 DSP UMNIT

E: Seandngvia & Europe  K: USA P:Canads  W:Ewrope
U: Pu[Fa East Mawaii) T:England  M: Other Arsas

UE : AAFES{Ewrope) X: Ausiraka M, indicales safely crfical comporents.
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PARTS LIST

Farts without Parts No. are not supplied.
Les articles non mentlonnes dans e Parts No. e sant pas fourmis
Telle ohne Parts No. warden nicht gellefert.

Ref. Mo, Address tl::j Parts No, Description Desti- |Re-
nation |sarks
FEES & K| F g a § & B 4 £ .78 5 # |
DSP UNIT (X53-3360-00)
i | Cel-0647-D% CERANMLIC D.OIUE 2]
X 3 C21-1075-05 CERAMIC 4TORF K
Cd =11 CRITIFBIE223K CHIP € D.0220F K
gra C90-2110-05 ERECTRE 3300UF LT
13,14 CETIFBIEZ223K CHIE C 0.0220F K
C15 ce0-2045-05 ELECTRE 2.2UF 25WY
Cle Co90-2110-0% ERECTRE 3300UF 5wy
€17 .18 CHTIFE1E223R CHIP C 0.022UF K
Ci4 CY0-2045-05% ELECTR® 2.2UF 2EWY
cau CKTIFBIHILZK CHIP 1000PE K
cay .22 CEDAEWIE3I31IN ELECTE® 330UF TSRV
24 CH73EBIHIDAK CHip C 0.10UF K
ST CKTIFBIHID2K CHIP C 1000PF K
25 CEDAEW]IE331M ELECTHE 330UF 2SSy
Cog CR73EB1H104K CHIF C 0.10UE K
e CETIFHIHIOZEK CHIP C 1000PF K
C2g CEODOAEWIEZ220M ELECTHE 22UF 25wy
Can CEDAEWIE220M ELECTRE 22UF I5WY
I 53 CEQAEWICATOM ELECTRY 4TUE 16WY
c3a CEDAEWIEIDIN ELECTRO 100UF 25wy
Cak CK73FB1E223K CHIP C 0.022UF K
Cig CEDAEWIEIOQ1N ELECTR® 100UF I5WV
C37 CK73FB1E223K CHIP ¢ 0.022UF X
48 CEDAEW1EZ220M ELECTR® PIUF 2EWY
Cag CKTIFBIEZ223K CHIP © O.022UF K
can CEQ4EWIEZZOMN ELECTRE 220F 25w
Ca1 =43 CRTAFBIE223K CHIP 0.022UF K
Ca4 CEQ4EWIEZ2ZOM ELECTRE 220F JERY
Cas 46 CeD=2045-05 ELECTR® 2. 2UE 25WY
can CEDAEWIEZZOM ELECTRE 22UF ERY
CAB CED4AEWIEIDIM ELECTHS 100uE 2EWY
caw CXTIFBIE2235K CHIP C 0.022UF K
csl CEDAEWIEIDIM ELECTR® 1 00UF 25wV
52 CEDAEWICATONM ELECTRE 4 TUF 16WY
£S3 CHTAFB1E223K CHIP C 0.022UF K
CS4 CEQAEWICATDN ELECTR® ETUE 16WY
Ch4 =57 CRIYIE81E223K CHIP C 0.022UF K
CSH Cep=-2045-05 ELECTE® 2. 9UF 2EWY
59 CEVIFBIEZZAK CHIF Q.022UF K
Cel Cen=1045-0% ELECTRE 2.2UF IEWY
CEl CEJIERIEZ2 3N CHip C 0.022UF K
Lo CEQAEWICATOM ELECTRU 4 TUF 16WY
Chi CETAFBIHIOE CHIF £ 10002F K
LEA CEQ4AEWICATOM ELECTRN 4TUE TEWY
Cob% , 64 CRIZFEIHIOZN CHi®P ¢ 1000PE K
Let CETIFB1E223K CHI® D.022UF K
Chu CEQ4EWICATOM ELECTHE 47TUF 16WY
Cee CEQABWIEIDD™ NP=-ELEC 10UF 25wV
Cor CCT7AECHIHI02] CHIE C 1000PF J
L7 CC73FCHIHIOLD CHIPF C 100PF J
Loz CCTIFCHIHIDZY CHIP C 1000PF J
LT CCT3FCHIHIOLD CHIP C 100PF J
C7a =794 CETIFHIE223K CHIP 0.02208 K

E: Scandingaa & Ewope K:USA

T. Englanc
X: Austrahia

L PX(Far East Hawak)
UE : AAFES(Europe)

M: Other Aress

P:Canada  W.Eirope

/A indicates safety critical components.
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Farts without Paris No. are not supplied
Les articias non mantionnes gans & Parls No. ne sont pas fournls.
Tallg ohme Parts Mo, werdan nicht gallefert.

Ref. Mo Address |New Parts Mo Description Dasti- lF!«i-
1a] nation marks
ENES & ® F E & B 8 H a4 £§-.%2 & -5 )
LM =33 CRT3ER1ELE K CHIP C O0.08BUF K
cBa Y4 CCTIFSLIH221 CHIF C 220PF ol
CHo CETSFHIERZ 3K CHIP © D.022UF K
Leh CETIFBIEIO03K CHIF C 0. DIUF K
el CCTAECHIHE20D CHIPF C© 22PF J
-1 CETI3FH1E223Y CHIF © 0, 0220UF K
ey CCTIFCHIHIOLL CHIP C 100PE J
Ca CET3FH1EZ 23N CHIP € U.022UF K
C9l CK73FRIE1D3K CHIP C 0.01UF 4
2l CCI3FSLIH3TY] CHIP C Je0pE g
e CETIEBIE22IK CHIP D.DI22UF K
Caa CC7IECHIHZ0RD CHIF C 20008F J
CYh CRT3FBIE1IS3K CHL® C 0.0E5UF K
L9 CKTISFHIE22IN CHIP C 0.022UF K
cey CCTIFCHIHI0Z] CHIP C 1000PF J
Lo CEDLBWIETOOM NP-ELEC 10UF 2aWY
Coy CEQAEW]HIR2M ELECTR® 2. 2UF S0WY
c1o0 Cor=-0004~-05 CH1P TAN 1.0UF 16WY
cipl CEOQAEWIHERAM ELECTRE 3. 3UF H0WY
clop Cop=-2045-05 ELECTHN 2.2UF 25WY
Cl03 CEDLAEWIHIRIN ELECTR® 3. 3UF SOWY
Cloa COTSFCHIHINIT CHIP € 100PF o
Cl105-107 CCTIFCHIN3IALY CHIP C 330PF J
L CCT3FSLIXIBZ) CHIf C 1HODFF J
cloe CRTIFBIELIS3X CHIP C O.015UF K
C11l0 CCT3FSLIHIB2D CHI1F C 1800PF J
Cllt CRIIFBIE223N CHIP C 0.022UF K
ci132 CCT3FCHIHID1D CH1F C 100FF J
“ll3=114 CRTIFBIE223NR CHIP C 0.0220F K
Ci1l5 CKTIFRIEZZIN CHIP € D.0Z2UF K
Clld CCT3FCHIH102] CHI1P C 1000PF J
C117 CRTIIFBIHATIN CHIP C 4T00FF K
cllg CKISFBLEZ2 4K CHIP C 0.022UF K
Clle=-122 CRTIEBIEGEIN CHIP C D.06BUF K
£123 CEQ4BWIEIDOM NP=ELEC 10UF 25WY
124 CCTIFCHIHATO) CHIe C JapE J
o CCTIFSLIHZT1) CHIP C 2TOEF J
Cl2e CEQAEWIEZ2Z0M ELECTRE 220 2SWYy
C12y CRTIFBIHIOZE CHIP C 10000F i
Cl2e CKT73FB1E1D3K CHIF C U.01UF K
Clay CK73FB1EL1S 3K CHIP C D.015UF K
£330 CKTIFBIEIO3N CHIP C 0.01UF X
LA} CE=-D004 =05 CHIP? TaN 1.0UF 16WY
£laz CC73FSLIYATED CHIF C 4TEF J
L CCTaralin2il) CHIP C 220PF J
£l4D CRTIFBIEISIN CHIP C 0.0I5UF K
Clal CRTAFBIE223K CHIP C D.022UF K
L1422 CRTIEBIHIUZK CHIP L 1000PF K
Clas CRIIFBLIEZZ2 3N CHIP C D.023UF K
Claa CEEWICATIM ELECTRE 4T0UF bWy
Clis CRTIFBIEZ23K CHIF C 0.022UF K
Cldd CRTIFH1HAT2E Cuip C 4 TO0PF K
=147 coe2-0001-05% CHIP-TAN 0. YuF JaWy
Cl4p CETIFRIEI DK CHIE . 0. 01UF B
Craw CETIFCHIRISN CHIP C J3PF o
E Scandinawa & Europe  K: USA P:Canada  WEurope
U: PXiFar East Hawas] T:Englind  M:Other Arpas
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DSP-100

¥ Mew Farts

PARTS LIST

Parts without Parts MNe. ar : %ot supplied.
Les articies non mentlonn: 3 dans le Parts No. ne sont pas fournis,
Telie ohre Parts Mo, wardo: nicht gellefart.

Ref. MNo. Addres iLH'n Parts Mo. Description Desti- l:tu-
1 nation marks
$MES & N K B &8 F 5 E & £ /78 B & =8
C150,15] CCTaFSLIHATLY CHIP C 330PF J
£152 CRTIFBIEZZHEK CHIP C U.DE2UF K
C153 CCTIFCHIHOGLOD CHIP C bPE 3]
Cl154 CEDAEWIEIDLIM ELECTRN 100UE 2EWY
Clas CRTIFBIE2Z23K CHIPF C 0.022UF K
Cl54&, 157 CCI3FCHIH220] CHLIP L 22pPF J
Cl158,159 CETIFBLEZ223K CHIF C 0.022UF K
Cled CRTIF81HIDZN CHIP C i0o0DRr K
Clel CE'TIFBLIE223K CHIP C 0.022uF K
Ci&2, 1863 CETIFE1HI0ZN CHIP C 1000PF X
Clka CK73EBLESE 3R LHIP C 0. 0560F &
Cla3 CR73FBIHATIN CHIP C 4TO0PE K
ClES CHTIFH1EIZAN CHIP C D.022UF X
C167 CETIFBIHIO2K CHIF € 1000FKF K
CisB CCT3FCH1IHIR0] CHIP C J9RF o
Clp9 CCT3FCHIH1EBO] CHIP C THPE J
C170 CCTAFCHIHUEDD CHIP C LPE i
i CCT3FCHIHATO] CHIF ¢ 47PF J
c172 CEQAEWIEIDLIM ELECTRO 100UF 25KV
173 CRIIFBIE223NK CH1¥ C 0. 022U K
C174 CCT3IFCHIHOA0C CHIF C Ipr C
C175 CEQAEW1CATON ELECTR& 4TUFE 16uWY
Ci76 CrRI3FBI1EZ23K CHEE C 0. 0220 K
Cl1t7: 178 CRTIFBIHI02K CH1p C 1000PF ¥
ci79 CEQ4EWIEIDIN ELECTRE 100UF 20Ny
ClBd CETIEBIHIDAK CHIP C 0. 100uF K
c181l CHIIFB1E223K CHIF C 0.0220F K
Cie2 CEDAEWICATOM ELECTRE 4TUF 16WY
Cle3 CETAFBLIEZ223K CHLE 0.022UF K
cigg CEOAEWICATOM ELECTRHAE ATUE 16WY
Cilgs-188 CKRTAFBLEZ223K CHIP C N.022UF K
Clee CEQAEWIE3IZIN ELECTRY 330UF =1 1
ciep CRTIEBIHIDAK CHlE ¢ 0.10uF K
C191 CEQSEWICATON ELECTRE® 47UF 16WY
c1e3 CEDAEWICATON ELECTHE 4 TUE THWY
194 CRTIFBIE223X CHIP C B.0220F K
Cl19% CEQAEWICATON ELECTHE 4 TUF 1aWY
Clvd CETIFBIE223K CHIP O D.0220F X
c1ey CERIIEBIHIDAR cHiz B.10UE K
Cl198 CETAEE1IHI0ZR CHEP C 1DOoeE !
99,200 CEYIFBLIE2ZIN CHIP C g.o2apF K
€201 CRTIEBIHIDAK CHIP C g lguE K
Caoz-20% CR73FBIHI02K CHIP C 1000PF K
C206-208 CRT3FBIH221K CHIP C 220PF K
c20%,210 CCTIECHIHISOS CHLIF © TLeF o
C21Y=-23% CX73FB1H2Z1R CHIP C JUA0PE K
C236,237 CCT3FCHINMIQOD CHIP C 109F B
C23p=-244 CRI3FH1IHZ21xN CHIp O 220PF 4
Cray=251 CCTIFSLIHIO0L] CHIP C QueEF J
L2582, 233 CRTIFBIE223K CH1P C b.022U0F K
C255=-2681 CKTIFBIHIDZNK CHiBE 1000PE K
TC1 COS=D370~-05% THIN CAP 2eE
E23=015%%~-0% TERMINAL
E23-0198-05 TERMINAL
E: Scandingvia & Ewrope  K:USA P:Canads  W:Ewope

U: P{Far East. Hawaii)
22 UE : ARFES{Europe)

TiEngland  M: Odher Arpas
XK= Agssralia

M\ indicates safely crilical companents




¥ Mew Farts

PARTS LIST

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

DSP-100

Ref. Ne. MdrmLH::.I Parts No. Description Desti- |Re-
nation |marks
$HES & B F E &L 8 8 E A& £ & - Gk §
CH1 E40-0442-0% PIN CORNECTOR
CNZ E40=3243=-05 PI1H ASSY(EP)
CH3 E40-3239-05 PIN ASSY(4P)
CH4 E4Q=323E=-05 PIN ASSY{3M)
CHa EAQ=5087=-0% PIN ASSY{100)
CH& E40=-3305=-05 PIN ASSYIGR)
CN7 EaQ=3239=-0% FIN ASEY(4R)
CNE .9 E4D=-3238-05 PIN ASSY(3F)
CNLD E4Q=3303-0% FIN ASSY(&E)
CHN11 E4D=-3237=-05 FIN ASSYL2R)
ChNiz E0Z=-2018-0% 1C SOCKRET
J1 2 28 EOL-D658-05 DIN SGCEET
J3 28 EQ&~=1352-0% DIN SACKRET
Je .S 28 E13-D1bb6-05 DHUNE JACK
an s Go02-0574-04 SPRING (K1)
90 2A J13=-0055~-15 FUSE HOLDER (X2}
CEF1 L712=-03715-0% CERAMIC FILTER
Ly .2 Lap=-1225-2%9 SMALL FIXED INDUCTWR
L3 4 LAD=-1035-29 SMALL FIXKED INDUCTAR
LS LAQ=12Z5=29 SMALL FIXED INDUCT®R
Lé L40=-1201-17 SHALL FIXED INDUCTOR
L7 L&a0-1001~-17 SMALL FIXED INDUCTER
L8 .9 LAaD=3311-14 SMALL FIXKED INDUCTOR
L10 L4a0-1011-17 SHALL FIXED INDUCTHR
L1l LAD=-aB91-17 SHMALL FISED INDUCTER
L12 L3Z2-0196-0% BSCILLATING CUIL
L13 ;14 La0=1D11=-1% SHALL FIXKED INDUCTER
L1S La0=1011-11 SMALL FIMED INOUCTHR
L1 =22 LAQ=1001=-17% SRALL FIXED INDUCTEH
Xl LTI=1403-05 CRYSTAL HESHBNATOEE {(104HZL)
a2 ¥ |[LTT7=1453=-0% CRYSTAL RESENATGOR (9.214MHLI}
X3 LT7T=1408=-05 CRYSTAL RESENATER (25MHLD
cepl 2 RP0-07721-05 HULT1-CaMp 4.8
B1 | BS14AKHSF220] FL=-PRE®F BES 22 4 3w
Bz Re2-1213-0% CARBWN 104 J 172
e RET3FHZAI0O0D CHIP H 10 4 1FIONW
BE RET73FB2A4°T0] CHiP R a7 J 1710w
BY =10 BETIFB2AY00] CHIP R 1d 4 1Fi0H
Hl1 RETIFB2A222] CHIP H 2. 218 J 1/10W
R12 BET3FBZALIO0AD CHIP H 1008 4 1S10W
213 RETIFR2IALI0Z] CHIF H 1.0K 4 IFIUW
Rld ARKTIFB24183) Cuie H 18K 4 TF10%
B15 HETIFE2A222) CHIE R .24 J  ISE0W
Rl& RET73FB2A&72] CHIP R 4.8 4 YA10H
R17 BRTIFR2AZ22] CHIE 4 2. 25 J 1710W
R18 AKTIFB2A4T2) CHIF R 4.7TK J  1710W
R19 BETIFE2R222) CHIP H LR J LALOW
H20 RAET3FE2AZ92) CHIP H 3,95 J 1710w
R21 BR73IF82A222) CHLIP K 2 2R J 1/10W
Rz2 RET3FE2ATO2) CH1¥ H 3. 95 A tOW
R23 BRTIFE2A962) CHIF R 5. 6K J 1710
RZ4 B TAFEIATIZED CHi1P ® 12K J. EF1UN |

E: Scaredinawia & Eurape  K:USA

L: PiFar East Hewas)
UE : AAFES(Europe)

X: Austhila

P:Canpds  ‘W:Ewropt
T:England  M: Oeher Areas
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DOSF-100

M Mew Parts
Farts without Parts No. are not

Supplien.

PARTS LIST

Les articles nan mentionnes cans Ie Parts No. ne E0nt pas fournis.
Tella ohne Parts No, Wargen nicht geliefart

Ref. No. Adﬂrlnml:j Parts Ne. Description Desti- 'Re-

k‘lr nation |marks

EWMES |4 | S F & B =2 2 & £/,M B i# =
Hay RKT3IFBZAZ93) CHIP B JuK 4 1510W
R2& RET73IFB2ASR2) CHIP = S.6K J 110
B27 RET3FBZAIB2Y CHI® ®§ 1.BE 4 1/10W
R2E ,29 REKT73IFB2A273) LHIF B 27K 4 1/10W
K30 RR7T3FB2AB22] CHIP B B. 2K J 1710
LN RE73FBZABEZ) CHIF § b. BE JoO1ATUW
g3z RE73FB2A473J CHIP R /K J O lA10W
R33 REKTIFB2A222) LHIR B 2. 2K J 1710
R34 BEKT3FB2A4772] CHIP B 4.8 S 1A10W
Ris BKTIFB2A153] CHIF H 15K I T
Ris BK73FB24582) CHIP R o, BK J o ¥A10w
H37 RK73FB2A882) CHIP R E.BK 4 1210W
Rig BE73FB2A333) CHIP R Jix + 1/10W
Rig AR TIFB2A223) CHIP R 22K 4 1/710W
RAD RK73FB2A153) CHIP R 15K J 1510w
R4l BET3FBZA1040 CHIP & 100K < Friow
R42 RRTIFB2ZA103) CHIP R 10K 4 1S10W
Ri3 RRTIFB2R&72] CHIP R 4.7K &4 1/10W
Ras RKTIFB2A103] CHIP R 10K 4 1/10W
K45 RKT3FEZ2A1B3D CHIP R 18K 4 1/10W
Ras RRT3IFB2AB22) CHIP R H. 2K 4 1/10W
R47 RET73FBZA183] CHIP R 1ax J 1/10w
R4 8 RE73FBZAB22J CHIP B B.2K 4 1s10W
H4io RK73FB2ALATOYD CHIP & 47 4 YAi0W
R3O0 ,51 RET73FB2ASE1) CHIP & =111 4 1710w
RS2 RETIFEZAEBL) CHIP R® HEOK J 1010w
RE3 REKT3FB2A273) CH1P ®” 27K 4 1710w
854 RE73FB2A1010 CH1F B 100 4 /10w
RS5 .56 RK73FB2A222] CH1D R 2. 2K J  1/10W
H27T RETIFB2AID1D CHIP R 100 J1510KW
R58 ,59 RK73FB2A222) CHIP ® 2. 28 4 LSL10W
R&D =43 AE73IFBE2ZAR32) CHIF B 3. 3K J4 1510
R4 4 RETIFB2A100. CHID ® 10 J 1710w
R&S RKTAFEZALI05) CHIP R 10K d 1210w
1.1 RETIFBZA102) CHIP R 1,0K J 110w
H&'Y HET3ER2A22D ] CHIP ®§ 2. dK 4 1510W
R&B ARTIFE2A1040 CHI® g 100 J 110w
R&% , 70 RKTIFE2A2710 CHIP R 2790 J 1riow
Rz RK'7IFB2A822] CHIP R 8.2K < 1410w
H73 REXTIFE2A1032] CHIF R 10K J  1/10W
R4 RR'T3FB2A105] CHIP R 1.0M J1S10W
R75 ,78 RKT73FB2A18B1] CHIR & 180 4 1410W
R77 =-8D RKTIFB2A103] CHLP R 10K o 1/T0W
RB1 ,B2 RKT3FB2A332) CHIP R S5 3K oS  1S10W
REJ RXTIFB2A152] CHIP 8 1.%5K + 1A10W
REds -gB RET3FB2A103] LHIF R 10K J 1510w
RED RKT3FBZA122] CHIE B 1.2K 4 1A10W
890 REKTAFBIZA102] CHIP R 1.0K J o 1/10W
Bl RETIFB2A4T0Y CHIP R a7 4 3A10W
R92 RKT3FB2A102] CHIE g7 1. 0K J 110w
R93 RET3F82A2221 CHIE R 2.2K S lA10W
R%4 L 95 RETAFB2A102] CHIF 8 1.0K J  171UW
Ao RKT3FB2a222) CHIP R 2.2K S Pripw
R97 .98 RKTIFB2AI02] CHIF 8 1.0K < 1/10W
R%9a RKT73FB2A101J CHIP B 10 J 10w

E: Scandingvia & Ewope K- USA, P:Canada  W:Euwope
U PX(Far East Hawai) T:England M: Dther Arpas

24 UE : AAFES(Europe)

X: Bystrahy
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DSP-100

o PARTS LIST

Ferts without Parts Mo, ara not supplied.,
Les artlcies non mentlonnes 0ens |& Parts No. e sont pas fournis,
Talie ohne Parts Mo, werden nicht gellefert.

Ref. Mo Addnu|ﬂn Parts Me. Description Desti- [Ra-
nation [mark
sMES & WM|5| = & % 8 88 a/8 8 ey

H1O0L BKT3FR2A222) CHIP R 2. 2% J 1710w
BiD] HETIEB2A470J CHIP B 47 4 1/10W
Bipz REJSERZATZ22T CHIP H 1.2K J 1510
RIps BETIFEZ2A1S2] CHIF R 1.5K 4 1710
H1D4 RE/3FE?AYS A CHIF R 15K J  1710W
RIOG BETIFE2A222] CHIP B 202K J 1/10W
H104 RE73FB2AZ20J CHIF R 22 J 1/10W
BIU7T RETIFB2A222) CHIP B 2.2% J 1710w
R1CH REKT73FB2A100. CHIF R 10 J 1710
RID%, 10 * |RO2-20463-05 LED J 1/2W

B111 BET73FB2AL103] CHIP R 10K J 1730w
R112 RETSFHZAAT 2] CHIF § 4. 7K 4 1210W
R1134 HET3FB2ASL2] CHIP R 5. 6K J 1710
Hl1l4 REISFH2AL23)] CHIMF H 12K 4 1/10W
R11% QK TIFBZA3IR3) CHIP B oK J 1710w
H1l& BET73FB2ASH2D CHIPF R 5. 6K J 170w
RI1YT BEKTIFB2A182) CHIP g 1.8 J 1710w
R1i\, 119 AKT73FB2A2TE] CHIF B 27K J  1/10W
R1Z20 EXTIFE2AB22) CHIF R B8.28 J 1r/10W
Hi12] RETIFB2ALEZ] CHIF H h.HBE J 1300
HYZ22 RETIFB2AR773] CHIF B 4Tk, S 1010W
R123 RET3FB2ZA222J CHIP R 2,28 J 1/710W
Rl124 Ry IIEE284772] LHIF R &, 7K 4 110w
Ri2s OETIFEZA1IS3D CHIF R 158 J 1/10W
H1Zs HKT7IFB2A562] CHIP R 5. 6K J  1/10W
HIZT RKTIFB2ALB2] CHIP R &. 8K J 1/10W
R128 RK73FB2A333] CHIP B 33K J  1/10W
Hizg RKT3IFB2A223) CHIF R 22K J 1/10W
R130 RKTIFBZA153J CHIP & 15K J 110w
131 RETIFB2A1040 CHIP R 100K J 1410w
R13z2 RKT3FBZA222) CHIP R 2.2 J 1710w
Hl1%3 QXIIFEZALTE] CHIP R 4. 4 1/10W
R134 RETAFBIASELD CHIP R 560 J 1710w
H13% A TAEE2ALSI) CHIP & 15K J  1S10W
Rl3&,137 RET3IFB2A102D CHIP B 10% J 1410
Q13 OETIFHZIAIDLD CHI1P R 100 J 1/10W
kisy Br73F82A184] CHIP B 180K J 1/10W
B140 BETIFB2A1022 CHIF R 1.0K 4 1410w
R4S, 142 RETIFEZALIDAS CHIP B 10K J  1/10W
Biaz BREY3FB2ZA331] CHIP H 330 J  Y/10MW
H144 HKT3FEB2A47T0) CHIP R 47 J  1/710W
Hi45 RAKT3FBE2A221) CHIP R 220 J 1/10W
HlAdk B T3FB2AA4TY) CHIP B a7 4 1S510W
H14%,148 BETIFBE2A155) CHIP R 15K J 1s10u
Rlaw RK73F82p1010 CHIP R 100 J 1/10W
Hisn EKT3FR28K81D CHIY R &EB0 k| 1/10W
RiS: R 73IFEZAL10T. CHIF R 100 4 1/10W
L HETEFEZAYBALD CHIP B 180K 4 /100
Rih3 HETIEEDIALIB2] CHIP B 1.BK 4 1/10W
Hing ERTIFEZA101) CHIP B 10 J  ISI0NW
H1sy HEISFB2A8184.) CHIP H 180K Jd  1s510W
Hisk RETIFB2AZ21J CHI1P R 220 J o 1/10W
R1&Y RN I3FB2A182) CHIP R 1.8K J 110w
wigy RKT73FB2A101J CHIF R 100 J 1710
H15% RKT3FB2A333] CHIP R 33K J 1710

E: Scanchnigng & Europe K: LISA P: Canads  W.Europe

L PX[Fat East Hawss) T:England  M: Osher Sreas
LE : AAFES{Eurape) X: Awsrraha M ndicates safsty cribical components, 25



DSP-100

# New Parts

PARTS LIST

Les articles non mantionnes oans e Parts No. ne sont pas fournls.
Talle ohre Parts Mo, swerden nicht gellefart.

Ref. No. |Address "":.I Parts No. Description Desti- [Re-
Par nation rks
SHEE & R | \F w a & 8 B AR &£/570 8 ®

R1&Q RK73FB2A223) CHIF R 22K J 1710w

R1& BRT3FB2ZAZ22] CH1R R o, 2N J  1710W

R1kE2 RK73FB2A101. CHLP H o0 J  171UW

R1&3-164 RET3EH2AI03D CHIP R 10K J  1r10M

R14S RK73FB2A222 ) CHIP R 2.2% J  1710W

R1&é HETIERZAT00] CHI® B 10 J 1,10

R1&7 RE7IFE2A100.) CHIP R 10 J 1710w

R1&8 RET3FB2A102) CHIP H 1.0K J 1710

B1T70 RET3FB2A222) CHIF R 2.2K J 1710W

R171 RET7IFB2A2230 CHIP R paed o J 1710

R172-17% RK73FB2A103) CHIP R 10K J 1/10W

174 HE73FE2A1B2) CHIP B 1.8BK J 1/10W

R177 BEIIFBZAYOLD CHIP R 100 J 110w

k178 BRTIFB2ALT2) CHIF H 4.°77K 4 1S10W

H179 FRETIFE2ALIS3] CHID R 15K J  ISY0W

R1ED AKTIFE2A4T3) CHIP H A'TH J  1/10W

H1B! AL TIFB2AZ21Y CHIE H 220 4 1/10W

Riaz RETIFBIALS2] CHIF R/ 1.5K 4 1400W

H183,184 BETIFEB2AI03] CHIP B 108 4 1/10W

R185 RE73FB2A334) CHIF R 330N J 1/10W

Rl8& RETIFBZALISI] CHIP R 150 J  1/10W

BiB7 RETEFE2A4TDD CHI® R L 4 1410

R1B8 RETIFB2AZ23) CHIP R 22K 4 110W

H18% RETIFB2AZTI] cule B 27K 4  1F10W

R190 RETIFB2A47TD) CHIE H 4’} J O LA10W

R191 REK73FB2A102J CHIP B 1.0K J 1/10W

R192 RETAFB2A4TO CHIP B a7 J  1/10W

H1u3 RET3FH2A221 CHIPF B 220 J  1510W

R194 RE73FB2A47T70J CHIP # a'7 J 1710w

B19% BEKT3FB2AY00J CHIF H 10 J  1/10W

H19& RETIFB2A1I0L] CHlE § 100K J  ¥/10M

R197 RE73FB2A1022 CHIP R 1.0% J 1/10W

Rl98 BrRIZFEZALIOLD CHie o 100 J  1/10W

Rl99 RET3FE2ALT2] CHIP R 4.7THK J  1/10W

R200 RE73FB2A101J CHIP H 100 J 1/10W

2201 RETAFH2A103] CHIP R 10K Jo1siUw

R202 RK73FB2A41012 CHIP R 1400 J1s10W

B203-205 AR TIFE2A100] CHIP R 10 4 1710W

R20&6=-212 RET3FE284722 CHIF R 4.1 J1510%

B213=-22% RKT3IFB2A103D CHIP R 10K J  1/10W

R2Za=227 RK73FB2A1010 CHIP R 100 J 1/10W

R228, 239 RETIFEIAZIZ) CHIP R 3. 3K J o OYSEUN

R230-233 RE73FB2A1020 CHIP R 1.0% J 1s10W

RZ244,2355 RETAFEZAZIIZ] LHIP R 3.3K J YA10W

R236,237 RRT3FB2A4772) LHIP R 4.1 J 1410w

HZ38 RETIFEZALIEBI] CHIP § 1HE 4 1710w

R239 B T3FB3Al23) CHIP R 12K J 1/10W

HZ240 RETIFBZAlIEBA] CHiIP R 180K J 0 1S10W

R241 ARTAFE2ALTT00 CHIEF B 471 J 1210w

R242 RETIFEIALIBZ2] CHEE H 1.8K J  1A10W

R243 HET3FB2A1010 CcHlE = 100 J 1510W

H2a4 AxT3FBaA222) CHiE ® 2.2K8 J  1/10W |

R245 RKT73FB2A103] CHIP B 10K J O rSi0W |

VEI ZA ¥ |AOS-3441-05 PRTENT IUMETER 10K-4 |

VR2 28 T |ROS=-2403=-0% PETEMTINMETER 1K-=-B j
|

E: Scandimavis & Europe K USA P:Canada  W:Ewope

U PY[Far Exst Mawaii) T:England  M: Onher Areas
26 UE : AAFES{Eurcpe) ¥- Austraka M indicates safety critical comparents



M Naw Pares

PARTS LIST

Farts without Parts No. ara not supoiied
Les articles non mantionnes dans le Parts MNe. ne sont pas fournla
Telka ofme Parts Mo, werdeh nicnt gefafert.

DSP-100

Ref. Na. Address [New Parts No. Description Desti- P.l'
Frrial nation rks

$HES & E K E & % 8 # a a1 8 = |

VRS ¥ (R1Z2-10856-0% TEIMMING POT. 2.2K

=51 P 28 S29-1442-05 RETARY SWITCH

53 =5 SA0-244D-15 PUSH SWITCH

-1 28 O S5TY=0404=-05 EWITCH {10P-DIF2

= =31-1411-0% SLIDE SWITCH (1=-2

=131 S31-2420-05 SLIDE SWITCH (2=2}

1} el SiWB1D DiGDE

03 185224 DIGDE

e =% v |RD4. IM-B2 blabe

o7 15v205 DINDE

e 185335 DIgDE

Do 15V1&s DIMDE

Do 158272 DIODE

1t 155224 DlmbE

iz =14 155272 DIBDE

i3 WEBCTEIEYH 1C

1c2 UPCTR12HF IC(VELTAGE REGULATER/S -12V)

1C3 QeCTe0sH ICCVOLTAGE HEGULATER/S +5V)

1C4 UPCTOMOSHE ICAVOLTAGE REGULATBR/+5V)
ICS ¥ | NJMSBSIZH 1C

1Ch HNIEASEOM ICI{EBP AMP X2

1C7 .8 MCTAHCADSZF ICLHPF)

Icg HJHASLOM ICIBR ARR X2

1C1o RCTAHCADS2F 1ICLHPF)

ICll T |KCEDS Ic

1C12 HIMASEDM ICIRP AME X2)

IC] T | NJME532M IC

1C14 r | UPDTAHCTOOG IC

IC1S, 16 NIMDTZBH ICISAMPLE/HBLD AMEP)

1C17 PCHTBAP ICLDA CONVERTER)

IC18 UFETAHCTOOG IC

119 TCTAHCTAAF IC(DUAL D-TYPE FLIP FLOP)

€20 PCHSAP 1CLD/A CONVERTER)

1C21 MCTAHCADS3E ICLANALDG SW)

IL22 LM&IGIM IC{BUEE)}

1023 MC7AHCADB3F ICCANALEG EW)

IC24 T [MIMS533M 1C

1C25 MCTAHCADSAF ICCANALBRG SW)

1C26  |KCEDS IC

1IC270, 28 MCT4HCADS3F ICTANALEG SW)

IC29 NJMAS&DH ICCEE AMP X2

1Cau MCTAMCADSSE IC{ANALBG SW)

i o YMEES] iC

1C23 MCIASEBRCE 1C{PLLY

IC33 Ho4460L ICL{PRE SCALER)

1044 NJMTELDBUR ICCVOLTAGE HEGULATERS +BY)

1054 CXD1225M ICIPLL SYNTHESIZER)

1IC3E LRCrEDSY ICIVELTAGE REGULATERS +5Y)

LEE T [ &4TIBOKEESEIBR2 | IC

ICig T [ TCTAACTSADE IC

1C %G r (TMS320E15J=-d851 | ICC(DIGITAL SIGNAL PAGCESSHE)

ICaD UeDeESOI2GE=350 ICCGATE ABRAY)

1041 | UPDTAHCTOOG 1C

42 S-B0S4ALH~-LN ic

E: Scandmewa & Eurape K- USA
T: England

U PFar Epst Hawan)
UE : AAFES{Europa)

M Other Areas

X: Agzeralia

P:Canada  W:Ewope

M ndoates safety critical components.



DSP-100

# Naw Parts
Parts without Parts Me. are not supplled
Las arictes non mentionnes dans e Parts No. ne sont pas fournis,
Talle ohne Parts No. werdan nicht gellefart

PARTS LIST

Ref. Mo Address New Farts No. Description Desti- Re-
Paris)| nation marks

e$MESE @& N g i R & 8 g & /89 & £+ =i B4

IC43 TCT4HCEBEAF L i

ICa4 S-BOS4HN-CBE 1€

Qi ¥ |25C2412KL8) THANSISTUR

W2 .3 2SKE0BNVIKSZ) FET

Wi ¥ |25C412KLE] THANSISTUR

(417 25KROENVIES3) BT

= |- ¥ | 2BC2412KLE) TRANSISTAR

] SEC2954(QK ) THANSLSTHR

gg -1 25C2412K(R) TEANS1STEM

W1z 2EC2TIACY) THANSIETOH

13 =14 2NC2412KLR Y THANSLETER

W1y =19 Z2ECII2A05G) THANSISTHH

@20 2ERP104GR ) FET

@21 ,22 2EC2TI40Y) THANSISTUH

Q23 =3& DTC144EK DIGITAL THANS1ISTAER

Q27 SECATIACY) THANSIETUH

=y} DTC144EK DIGITAL TRANSISTOR

229 SE5D175R THANSIETHR

E: Scandinawe & Europe K: USA
Lk PX[Far East Hawaa)

UE : AAFES Eurape)

T:England  M: Othes Aseas

F: Canadn

X: Australa

Wi:Ewmopa

A\ indicates salsty critical components



DSP-100
EXPLODED VIEW

moomls

o MNO9-2084-08

M3 x 12 (F) : N32-3012-46
M2 x 6 (OC) : N33-3006-41
M2.6 x (Br-Tap) : NET-2606-46
M2.6 x (F-Tap) : MBE-2606-46

e . Yl A TD J5 [Ja [J8 [J2] Ji
" ‘-\-‘-

] '
= o 1 o
gﬁ ] o
= %b\ . o b
o ﬁ-'\. i B =

[EBN-3080 AFE)

MNO9-2060-05
(X1 only

D5P - 100

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



DSP-100

PACKING

- e _————

7 Warranty Card
(B456-0410-20) K
{Ba45-0418-20) E
(B45-0422-00) P

8 Instructin Manual
{BE&2-0077-00)

34 hem Camon Box
(HE2-0054-04]

31 Polystyren Foamed
Fixture {R)
(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 Polystyren Foamed 19 Connacting Wire (PIN)

é
Fisture: (F) 16 Ennnmi-;i 'E:ﬂ-'iru (6P j o—  (E30-3056-05)
(H10-2720-01) {E30-30 ] ; B

(FOS-2102-05)M,X
(FO5-2015-05) E

18 Connecting Wire (PIN}
(F05-2011-05) K.F

(E30-3055-05)

32 Protection Bag
(H25-0103-04)

30



ADJUSTMENT

DSP-100

Measurement

Adjustment

tem Condition

Test-
equipment

LUinit

Terminal

Unit

Parts

Method

Specifications/Remarks

1, linitindize
setting

1) TS-850's
POWER SW: ON
Display f. : 14.0000MHz
MODE : USB

2) DSP100's

Front pane
RX : ON
TX: 0N
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 i
PC board
57, 5B : 10K side

2, Connection |1} TS-B50 Cable DSP-100
DEPE = 13PDIN = D&SF3

ACC1 +« GPDIN — CONT. IN

3, PLL lock
voliage (1)

4. PLL lock
voltage (2)

1) DSP-100" POWERSW:0ON DC VM

5. DBC chect (1)

E. DBCcheck (Z) |2) S8 : 10M side

After adustment
S8 : 10K side

l

DSP

DSP

T

38y

0.1V

Li2

4.0¢

0.V

pac

Check

DY or less

oec

Check

4105V

After adustment knobs and switches should be set as folows.

POWER s OFF CAR VR : MIN
HFF : 200 MIC VR s MIN
LPF s 2780 Push switches : OFF
DIF switches = QN

31




DSH-100

ADJUSTMENT

Front Panel
7 ey
KENWOOD
i A T ©Ow (CARLEVEL ) [ MIC GAIN .ﬂm“Fﬂ-TEHmm“
- DM =] A5T - e
C B oo o o |
L o
C_J J
Rear Panel
T

-

DSP?  DSM TX GAIN

@@@

LALH

Adjustment Points

ICal

DEC oG oT

DSP UNIT (X53-3360-00)

aTP

) e {8
E |
o T
P§
ol

ST S8

TPIO :“
| [
=]

TPR4

° (e

32

na .



DSAP-100 PC BORD VIEWS

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

‘ﬂ

ik ._IIII I'-'--.'
A

a0 d oo D 0
LN - N ] — _I‘ﬂiﬁﬂ‘ﬂ
no . |suEEET| - &

. o EEEES A g
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— R T TR L] U
DTC114EK NJMOT2ZBM 25K210
25C2412K X
— 2502714 ™
25C3324 . o
4 25D1757K A : 5
: @ "
: S _
MJMAES0M 25K508NV 9
25295 NJMES3ZM g
G : &
E o
aC g A o
1
PCMEEP MCT4HC4052F PCM7BAP
MC14568BCF MCT4HC4053F
TCTAHCTAAF

7805H B4T180XOFSEJBA2
PBI4HET it pPDES012GF-350_

uPDTAHCTOOG uPCTE16H

NJMTBLOBLUA S-8054HN-CB

VagE @ Viz
out V™2

TCTLACTS40F TMS320E15)-JB51

Fa

K
%
=
-

TCT4HCBSAF uPCTIMOSHF
B

YMBE3T

T 3
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| DSP-100

TERMINAL FUNCTION

S '"H?I Tw Terminal Function ':":“" T"',:':“' r""'._]"‘"' Terminal Funetion
N 1 GND GHND Chi3 1 +15 +15V
2 TXB Transmit data 2 GHND GMD
3 RXD Recenve data 3 GND GND
4 CTS | Transmission enable 4 =12 =12V
5 RTS Reception enable 4 1 +15 +15V
[ NC b
Jz2 1 GND GMD 3 +B Unstable + power supohy
2 TXB | Transmit data CNS 1 sTi Key strobe
3 RXD | Recewe data 2 sTO Key strobe
4 CTS Transmission enable 3 RT3 Key retam
5 RTS | Reception enable 4 RT2 Ky retum
6 NC 5 RT1 Eey retum
. J3 1 DAF1 | Audio input 6 RTO Key retusm
’ 2 GHND GND 7 512 Key strobe
i 3 DAFZ | Audio output 8 ATE | Key retumn
4 GND | GND a RTS | Key retum
5 DeC DSPconnect signal O :ON, 1 : OFF 10 RT4 Key returm
6 RTK FSK keyer 0 :Mark, 1 :Space CNB 1 ST Key strobe
7 CKY | CW keying signal 2 ST0 | Key strobe
B 0 : Key down, 1 : Key up 3 RT3 | Key rewm
8 GND | GND 4 RT2 | Key retum
8 REF 10kHz or 10MHz reference signal 5 AT1 Key returmn
10 GND GND 5] ATO Keyy ratum
11 | MAD | Microphone input
12 MAG | MIC GND L ; E‘; E m
13 TXB Transmission control 5 RTE Koy retum
0 : Receve, 5~15 : Transmit 4 ST7 Key strobe
o DSPZ | Receive IF CNB 1 | MVO | Mirophone volume output
J5 DSP1 | Transmit IF 2 MVl | Mcraphone volume input
Ch 1 J1 AC 16,5V 3 MVG | Microphone volume ground
2 J2 AC 165V CHNa 1 CAD Camar volume output
3 J3 AL 20V 2 CAl | Camier volume input
4 J4 | AL AV 3 CAG | Camier volume ground
Chz 1 +15 | +15V CN10 1 MVG | Micraphone volume ground
. GND | GND 2 MV Microphone volume nput
3 GND | GND 3 MVO | Microphone volume output
4 -12 | v 4 CAG | Camier volume ground
5 NC 5 CAl | Camier volume input
(-1 +15 + 15y 8 CAD Carrier volume output
7 +8 | Unstable + power supply CN1T 1 LED | For bghting LED
§ .| GND | GND 2 | GND | GND
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