EMPEROR TS-3010
AM/SSB AMATEUR RADIO

ALIGNMENT PROCEDURE



ADJUSTMENTS AND INSPECTIONS OF CPU PORTION

{. 10%Hz signal Adjustment

(D Connect the frequency counter to TP501, and adjust the trimmer capacitor CTH01 1o set

-

the frequency at 10. 0KHz+ 0. 15Hz

) Cheek the 10KHz frequency. it has to be within 1088z 0. 30z,

ADJUSTMENTS AND INSPECTIONS OF PLL PORTION

1. PLL Adjustment © (LOCK Voltage Adjustment)

Power Supply

13.8Y DC (18Y-1.84 class)

URIT

TP1
// <i I Yoltmeter

@ Adjust L3& to 2.5V reading on the DC Voltmeter at chamnel 1 of G-band.



2.

LOCK Yoltage Inspection

fower Supply

13.8Y DC {18V-1.84 class)

below.

DC Voltgeter

UNIT = <i
/7777
Check the Voltage of TPL{R177), and adjust them within the value mentioned

No.of Band {1 Ch.} | TP Voltage (V)

G 2.6 +0, 3

A 2. 8 +0. 65

B 3.0 £0. 5

¢ 3.8 +0.8

b 8. 58 £0. 8

E 3. 8 %0. 5

F 4. 0 ®0. 8

3.

Frequency Adjustment

Pawer Supply

URIT

13, 8Y BC {18Y-1. 84 class)

TPZ {VCO)

TPS (10. 695MHz)

TPR (10. 24MHz)

TPy (22.D00MHZ)

10:1 Probe

Frequency

< ik

Counter

fae



@ Set CLARIFIER Volume{VR504) to the center{12:00 position).
@ Connect the Frequency Counter to TP8 Adjust frquency at 10. 24MHzd 30Hz.
@& Connect the Prequency Counter to TPY .  Adjust frequency al following mode.

Hode | Remarks
1 [ USE | Adjust L4l to set the frequency at 22.0075MHz:: 50Hz
2 1AM Adjust L40 to set the frequency at 22. 0000MHz+ 50Hz
3 | LSB | Adjust L4Z to set the frequency at 21.9978MHz:k 50lz

@& Connect the Freguency Counter to TPY

and adjust frsquency at following nmodes.

Hode | Remarks
1 {USB | Adjust L31 to set the frequency at 10.6875MHz -t 50Hz
YAREY Adjust L30 to set the frequency at 10.6950MHz % 50Hz
3 | LSB | Adjust L32 to set the frequency at 10. 6925Miz:L §0Hz

4,

& Set at CHIS of C BAND, and connect the Frequency Counter to TP2.
adjust the VOO Frequency by L40{AM), L41(USR), L42{LSB) at following mode.

® Check the Prequency Indication of LCD. adjust the Trimmer capacitor CT801 to setl the
Frequency Indication of LCD at 27. 185MHz:& 1KHz,

TEST

USB : 37 8825MHzE 300Kz
AM ;37 8800MHz o 100Hz
LSB : 87.8775MHz % 30082

MODE SETTING

a. Change the MODE S¥ to USB MODE with POWER ON.

b.Press the TONE SW and METER S¥ at once. Keep the both SW pressed during operation [rom
{c) to {e).

¢. Turn off the POWER SW of SET.

d. Change the MODE SW to LSB NODE

e. Turn on the POWER S¥ of SET, after that, stop pressing the 2 SW, the TONE and METER

f.Each time the The Channel up/down knob is rotated the BAKD changes as follows.

r"w* CH 1 of G BAND «—— CH 19 of C BAND «— CH 40 of ¥ BAND < “W

EN S



ALIGNMENT OF TRANSMITTER PORTION

1. Test Eguipment Reguired
Power Supply @ 13.8V£0.05V{(nore than 34)
AF OSC  AM(1KHz), S$SB(2 Signal modulations 500Hz and 2, 400Hz )
Oscilloscope, RF Power Meter (CW/PEAK SW:PEAK), AF VIVM, Dummy Load(50 Q)
DL Ammeter
2. Preparation for Alignment
Seni Fixed Resistor

YRS {AM POWER) : Center METER SW 1 R¥
YRE {FINAL 1DLE) ¢ Clockwige TOHE SW : OFF
YET (DRIVER IPLE)  : Counter Clockwise 5Q Volume . Min
NB/ANL SW . ANL HIC GAIN Volume : Hax.
PA/CB SW . (B RE Galn Yolume : Max,
Frequency : 27.185MHz (CH19 of C BAND)
3. Alignment Procedure
Step | Presel to | Adjusiment Kemarks
1 | Mode:USE ¥YR$ Remove the PCR(PB~901) from Main PCE.
No Mod. {FINAL 1DLE} Connect a DC Ammeter (+) to TP4 () to TP
Adjust VRE for 60mA reading on the DU Ammeter.
2 | Mode:USB VR Connect the DC Ammeter (+) to TP4, {(~) to TP6
No Mod. (DRIYER IDLE) | Adjust YR7T for 120mA4 reading on the DO Ammetler,
3 1 Mode:USH 119,29 Digconnect the DU Ammeter. Relnstall the
HIC Input: PR~901 to the Main PCB. Connect an BY Pover
See Meter to ihe ANT. Jack. Connect an Oscilloscope
Remarks ageross a Trombone to the RF Power Meter.
? S16. ¥od. Adjust L1% and 29 for
maximum reading on the RF Power Meter.
During this step, set the AF Oscillator so thal the
output is less than B¥. Repeal this step twice
4 | Mode:USHE ¥R4 Adjust VR4 for 11.5W PEP reading on the RF Power Meter
30m¥ RMS (SSB POWER)
¢ SI1G. Mod.
§ | Mode:USBE YRS Adiust YRY so that the carrier leakage at
or LSB | (SSE CARRIER USE and LSB become minimunm.
No Mod. SUPPRESION) | The Oscilloscope reading has to be less than 350mV P-P




Change the CH/PEAK SW on the RF PEAK Meter to CW position.

Step | Preset to | Adjusiment Remarks
B | Mode:AM YRS (AM POWER) | Adjust VRS for 3.8W reading on the RF Power Meter at
Yo Mod. 27, 1854Hz.
7 | Mede: A To check output power on AM at 27, 185MHz
o Mod. against nominal 3. 8W,
Adjust it slightly lower when it reaches 1o the upper
limit of 4.0%, or slightly higher when it reaches (o the
lower limit of 3.0%, in order to minimize differences in
output power of the unit from nominal 3. 8%,
& | MODE:AM YR11 Adjust YRI1 to make the RF Frequency at 27, 185Miz-+ 9012
No Mod. {TX Freguency)
9 | Mode:AM Set the frequency at 27. 185NHz
No Mod. Confirm that CAL Meter exceeds the mavimum range under
Meter:CAL condition of wmaxinum CAL Volume.
Adjust SWR Volume to light on to the CAL position on the
Heter,
1 0] Hode:A¥ SWR Meter has to show nothing or indicate digit "17
Ho Mod.
Meter:S¥R
11 Mode:AM YR3 (RF Meter) | Adjust VRS so that “107 LCD just lights on
No Mod. After that, adjust VR3 until the LCD indication has
Hoter: RF become “8” instead of “10” ,and then stop the turning
12 | Hode:AM YR1G {(AMC) Adjust YR10 to obtain the 95% -PEAK reading on the
1Kilz, Gscillioscope
3nV RMS Confirm that its positive modulation factor +PEAK has
Mod. been more than 80%.
18 | Hode:AM YR12 Adjust VR12 so that 57 LCD just lights on.
1kHz, (MODE METER)
in¥ RMS
Mod.
Heter: MOD




THSPECTION OF TRANSMITTER PORTION
Check the channel at following band.

CH 1 of G BAND
CH 1% of © BAND
CH 40 of F BAND

3

Step | Preset to Remarks
1 | Mode:USB and LSB Set the CW/PEAK S¥ on the RF Power Meter 1o the PEAX
6. 0W output Mod. position. When it is in transmission operation and it is at
+13dB up 27. 185MHz, RF Power has to be between 11.0W and
{2 $iG Mod) 12,00,
2 | Mode AW When it is in transmission operation and it is at 27. 185MH2
Ko Hod. RF Power has to be between 3. 0¥ and 4.0W.
3 | MODE:AM When it is in Tramsaission operation
Ho Hod. and it is at CH C BAND.
RF Power Frequency has to be between 27. 185+ 10082,
4 | ¥ode: Al When it is in transmission operation, adjust the S¥E CAL
Ko Mod. Volume so that CAL Meter indicates “A" .
Meter:SHR After that, change the Meter to SWE
Then SWR Meter has to show nothing or indicate digit L.
5 | Hode:AM When it is in transmission operation,
Ho Mod. RF Meter indicates between “9” and “107 .
Meter:RF
£ | Mode:Ad When it is in transmission operation,
50% Mod. +404B up Modulation has to be between 8§5% and 100%.
{1¥Hz, Single Tone)
7 1 Mode:AM $hen it ig in transmission operation,
Meter MOD MOD Meter indicates between “4” and “§7 .
1m¥ BMS
Mod,
{1KHz, Single Tone}
g | PA SW:ON The Output of PA Speaker Dummy Load{8Q) has to be
WIC Input:i. 4nV betveen 1.6V KMS and 3.0V RMS




Step

Preset to

fenarks

¥ode:USB and LSE
11. 5% +10dBup
{7 531G Mod.)

Check the Spectrum Analyzer. When it is switched from
sodulation to no modulation, the ratio of carrier
suppression for USB and LSB has to be less lhan ~404B.

At the same time, check the wave form of AM ocutput ¥ith no
godulation to confirm that spurious leakage of fo:b 108Kz

has not been produced.

4. Correct B. Reject
(Mo spurious leakage) {There are spurious
leakage of f. 10KH2)

e o]

~10K Uz +10&He
L N

fo fe




ALIGNMENT OF RECEIVER PORTION
1. Test Equipment Regquired
Power Supply : 13.8V:+0,05Y Speaker Dummy Load @ 8O (at the EXT Speaker)
$8G
Frequency ¢ 27.185MHz (CH19 of C BAND)  Mod Frequency s 1Kz Standard Modulation @ AM 30%

2. Preparation for Allgnment
8F Gain Volume : Max. PA/CB S¥ : CB
KB ANL SW : ANL 3¢ VYolume : Min.
CLARIFIER Volume : Connect the counter to TP2{VC0).¥hen you turn fully CLARIFIER Volume clockwise
and counter clockwise, local frequency has to be varied more than
37. 880MHz -+ 1. 5Klz. After above operation, adjust the volume to the center
3. 41lignment Procedure

Step | Preset io Adjustiment | Remarks
1 | Mode:Ad L2, 1.8,8, Alignment of sensitivity. Adjust colls for
$$G RF Output: 10,12, 1%, | maximum reading on the AP ¥YTVM{(During this step
See Remarks | 47 sel the S5SG attenuator so that the standard
$56G: output is less than 0.5W{2V/8€2)}. Set the unit
1kHz 30% Mod. (AN) at the maximum volume. Adjust them lastly with

S$SG RF output set at lu V.

2 | Mode:USE L1114 Adjust coils for maximun Jeading on the YTVM
§8G:Ho Mod.

RF Cutput:0. 8uy
Freq:29. 186MHz

3 | Hode:AM L1 Press the NB/ANL Xey once to select NB on nmode
585G RF Output: { Refer to the figures of “A” and “B
Around 20 Y pentioned below. )
S8G: Plek up the demodulated signal from TP1,
180z 30% Mod. (AW) and adjiust the L1 to get the mavimum level of

[N

peak “a” and “b” of Fig 4"

If the signal is the same shape as the Fig. "B
adjust the L1 until the signal becomes the

same shape as the Fig. “4” . after these
operations, return the mode to KB offl.

AN

Fig. “4” Fig. “B"




Step | Presel to Adjustment | Remarks
4 | Hode:AM L2 7.8,8, | Adiust coils for maximum veading on the AF VIVH
$$G RF Dutput: 1V 10,14, 13 (During this step, set the $8G Attenuator $9
58G: that the standard output is less than 0. 5W(2V
1KH2 0% Mod. {AM} FEEI 0]
5 | Mode:AM 17,8, 8 Set the audio volume of the unit to 2V RMS.
SSG RF Qutput:lu¥ Press NB/ANL Key once to check the audio level
586G difference between NB OFF and NB ON
1Kz 30% Mod. (A1) condition. If it is more than 0dB or less than
~448, return the KB mode condition to
NB OFF mode, and adjust L7.8 and § again
1f the difference is within 2dB, go to next
step.
& | $SC RF ODutput:imV | VR (SQ) Alignment of Squelch. Set the Cuiput of RAH
to 60dBu ¥V and squelch volume to maximum.
Adjust VRI so that the squelch just breaks.
{Adjust VRl to indicate Audio Signal Wave
to be appeared on the Oscilloscope.)
in this operation, confirm the distortion of
Audio Signal Wave has been less than 8%,
$pt the volume at the maximum and confirs audio
output has not been oscillated.
7 1 §8G RF Output: Turn the mode switeh to USB and return it to AN,
S7dBu Y then the wave form has to be deisappeared on the
Oscillogcope at once.
8 | §5G RF Output: Turn the mode switch to USB and return it to A¥,
§2dBu Y then ihe wave form has to be appeared on the
Oseilloscope at once.
9 | SSG:i00 Y L ¥ Alignment of S-meter. Set the output of S§G
Ho Mod. (S WETER) {io 100pmV.
Heter:RFP Adjust VRZ so that “9¢” LCD just lights on.




THSPECTION OF RECEIVER PORTION
Step | Preset to ~Remarks
1 | Mode:AM $/¥ ratio has to be more than 1048
$8G:1KHz 30% Hod. (AM)
#F Qutput:tpu¥
Freq. 127, 185MHz
2 | HMode:Ad Set the audio volume to maximum, and roiate the
SSG:1KHz 30% Mod. (AM) CLARIFIER volume slightly. The audio maximunm
8F Qutput:L.0nV output has to be more than 2V RMS. Reduce the audio
output until 2V RMS, and push KB/ANL Key once.
The difference of audio cutput has to be within the
range from 04B to ~2dB.
3 | Freq. :27. 1850z Read the audio output level.
RF Gain volume:Max. Change RF Gain volume to minumum, then the audio
RF Cutput:0. 51V output level has to be gone down.
Adjust the $SG BF output to higher until the audio
output level has been reached to the same level as
it was at the beginning of this step.
Then the $SG RF output has to be more than 15. 84V
4 | Mode:USB When the SSG RF ocutput is switched on and off,
$5G: Ko Hod. $/8 ratio has to be more than 1048
EF Qutput:0.3pu ¥ When the BF output is switched off, R¥F Meler
Freq, :47. 1860z sust not be lit on
Meter:BF
RF Gain volume:Max
5 | Change Mode to LSB ¥hen the SSG RP output is switched on and off,
Change Freq. to 27.184MHz | §/N ratio has to be more than 10dB.
¥nen the RF output is switched off., RF Meter
must not be i1 on
6 | Mode:AM RF Meter should indicate equal or more than “17
S8G: Ho ¥od.
BF Cutput:Zu¥
Freq, :29. 185MHe
Meter:gBF
7 | Mode:4M RF Meter indicates 97
$8G: No Hod.
RF Qutput:35. 5~44. 5d4BpuV
Freq. :27. 185MHz
Heter:RF




Step

Freset to

Remarks

Hode: AM

$SG:1KHz 30% Mod, (AM)
fF Output:iuy

3G Yolume:Min,

NB check jig:on

Set up the speaker/dummy switch to the speaker
position. Hear the noise sound with receiving sound
from the peaker.

Press the NB/ANL Key io select NE on mode, then

the puise noise of audio output has to be decreased
and the level of §/N ratio of the wave form amust nol
be changed.

After confirmation, press NB/AKL Xey fo make the

NB off mode,and turn off the ¥B check jig.

9 | Mode: Al Turn the mode switch to USB and return to AM, during
$SG:1¥Hz 30% Mod. (M) this operation Audio Signal Wave must not be
54 Yolune:TIGHT produced on the Oscilloscope.
{Clockwise, Max.) Set the audio volume of the unit at the maxinmum
BF Gutput: position. Change the frequency to 27.175MHz and
55 5dBu ¥{line QC) | check the audio leakage output level. 1t should he
54dBu V{QA) less than 3mV BMS. After checking it, set the audio
voluse around center position, and return the
freguency to 27. 185MHz.

10 | Mode: Al Turn the mode switch to USB and return to AM, during
$8G: 1Kz 30% Mod, (AM) this operation Audio Signal Wave has 1o be shown on
$¢ Yolume:TIGHT the Oscilloscope.

(Clockwise, Max, )
RF Output:54dBu ¥{line QC
G6dBu V(GA)

11 | Mode: AW Cover the unit with top and bottom cases.
886G 1KHz 30% ¥od Select the NB mode on
RP Qutput:3.16u¥ Adjust the audio volume to maximum, and read the
Freq, 1 27, 25502 audio output level.

1 2 | Mode:AM Read the audio output, and compare it with the audio
$SG:1KHz 30% Mod output level which is read in step 11
RF Qutpui:15. 8¢ Consequently, the defference has to be within 3dB.
Freq. 127, 255MHz

18 | Hode:AM Read the audio output level, it should be less than

$5G:1¥Hz 80% Mod
BF Dutput: 316V
Freq. (27, 255042

300mY RNS.




SPECIFICATION OF TRANSMITTER PORTION
[MEASUREMENT CONDITIONS]

a} POWER SOURCE 188 ¥ (DO)
b} ANTENHA 1MPEADACE ;50 O
¢} MODULATION FREQUERCY . AM = 1 KHz, SSB(2 TONE) = 500Hz and Z400Hz
d)y AW STANDAED SIGHRAL < 1,000 xV, 1 Kz 30%
o) BEFERENCE OUTPUT POWER ;0. 5%
£5 AUDIO OUTPUT LOAD 8 Q
Tten Unit Specification
1 | Frequency Stability Hz ~308 ¢, < 4848
(5 Minutes after switch on)
2 | Gutput Power at AM {No Mod.) ] .6 ¢, <40
Output Power at USB or LSB ¥ 1.0 ¢, <128
(6. 0% PEP output +13dBup (2 SIG MOD)) {PEP}
3 | Suprious Harmonic =+ 4.0 KHz~:t 8.0 KHz . dB < ~25.0
{at AM mode) <+ 8.0 KHz~+20.0 Kiiz dB < ~35.0
+ 20,0 KHz~2%f, dB < ~58.0
Zi‘f;}"‘" a8 ¢ ~50. 8
{at 53B mode) < 2.0 KHz~:x 6.0 Kiz 48 < ~i500
4 5.0 Klig~+10.0 Eliz di < -850
+16. 0 KHz~i%f, 4B < ~§4.0
P23 e 48 =64, 0
4 | Carrior Suppresion at USB or LSB dB 4 ~40.0
6 | Power Consusmption at &M {No Mod.) A ¢ 2.3
{Max. Mod.} A < 3.3
Power Consumption at USB or LSB {No Mod.) A 18
{(Max. Mod.) A < 2.2
7 | ¥Modulation Frequency Hesponce
{1 ¥Hz, 0 dB Referrence)
Lower at 300Hz AM 48 - 12
$SB 48 - 12
Higher at 2.5KHiz AM 48 - 4
Ry dB - 8
8 | Mod. Sensitivity at AM (50% Mod.) ¥y < 2.8
$SB (6. OW PEP output) u¥ < 2.0
g | AMC Range {(at all node) dB 40,0 <




SPECIFICATION OF RECEIVER PORTION
ften N Unit Spacification
1 | Maximum Sensitivity at AM Ih < 1.G
2t 8B @y < 4.5
2 {S/¥ 10dB Sensitivity at AM ny <14
at S8B u¥ < 9,25
3 | AGC Range(Less than 10dB change in Audio OutPut) | dB ¢ 10~ >10,000
4 1 RF Gain control range 48 30 <, <70
5 1S meter “S17 Sensitivity u¥ < 2.0
6 | meter “S9° Sengitivity uv 25 <, ¢ 40D
7 | Gverall Audio Frequency Response
(1 XHz, 0 dB Reference)
Lower at 300Hz AM dB ~ 18
3§58 4B - 15
Higher at 3000Hz AM 4B - 1%
558 dB - 15
8 | Audio Output at 10% THD {at 8Q dummy load) ¥ 1.0 <
9 | Maximusm audio output power {(at 8 dummy load) ¥ 3.0 <
10 180 Sensitivity at threshold uy < 8.0
11 S0 Sensitivity at TiGHT ¥ 280 <, < 4,008
12 }8/8 ratio at 1mV input dB 25 <
1 8 | Adjucent Channel Selectivity +10KHz dB 50 <
~10¥Hz dB 50 <
1 4 | Image Rejection Ratio 4B §5 <
1 5 | IF Rejection Ratio 43 50 <
1 6 | Power Consumption at no signal nA {450
1 7 | Power Consumption at Audio MAK. A < 500
1 8 |0scillator Dropout Voltage ¥ <11




{tem Unit Specification
19 | Clarifier Range iz > 4+1.8
SPECIFICATION OF PUBLIC ADDRES
{ten Unit SPECIFICATION
W 4

H JutPut Power al Maxinum
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