Service Manual of Receiver/Scanner J.I.L. SX-400

SX400 RECEIVER: PRE-DELIVERY CHECK/SERVICE PROCEDURE

NOTE: REFER TO MODIFICATION SCHEDULE; CHECK AND CARRY OUT ALL
RECOMMENDED MODIFICATIDNS.

1) Remove top and bottom covers. Remove 2 pairs of screws
securing tuner and lift tuner clear of IF pcb, without disconnecting.
Remove bottom cover of tuner and check integrity of all the grounding
tabs and remake if necessary. Remove top cover of tuner and check
integrity of soldering of sceeening plates. Replace both covers,
fitting 4 wire grounding connections through holes in the top cover.
2) Locate tuner to permit access to IF pcb, and switch on, allowing a
few seconds for the Supercapacitor to charge. Operate RESET.

3) Set frequency to 100MHz NFM and measure PLL oscillator frequency
(B4.3500MHz) ; adjust if necessary. (TP adjacent to L309/1C305)
4) Set SG to 100MHz NFM and check alignment of NFM IF.
S) Reset Rx and SG to AM and check alignment of AM IF.
6) Reset Rx and SG to NFM, increase S6 output to +40dB and check S-
meter reads S9+. (Ad just: VR210)
7) Set SG to +20dB, and swing SG tuning +5kHz, check Centre Detector
operation. (Adjust: VR203 HF, VR205 LF)
8) Set S6 and Rx to convenient frequency >300MHz and swing SG tuning
+7kHz, check Centre Detector operation. (Adjust: VR204 HF, VR20&6 LF)
?) Set S6 and Rx to 100MHz WFM, adjust IFT208 for minimum voltage at
pin 19 of IC205. Swing S6 tuning +60kHz, check CD operation.
(Adjust: VR211 HF, VR212 LF)
10) Set SG and Rx to NFM, set MUTE switch to ON, reduce deviation and
check operation of MUTE. Reset MUTE switch to OFF. (Ad just: VR207)
11) Check operation of NARROW and WIDE SRUELCH.
12) Refit tuner.
13) Check PLL crystal frequencies:
SOOMHz Rx = 101.32500MHz
88MHz Rx = B4.35000MHz
140MHz Rx = 64,.35000MHz
SOMHz Rx = 44.35000MHz
Note that the oscillators are readily pulled by slight
adjustment of L314/316/318/310 respectively, and that sometimes a
careful balance is required between correct frequency and maximum
output level. CHECK VERY CAREFULLY BY SLIGHT SWINGING OF THE ABOVE-
MENTIONED COILS THAT THE OSCILLATOR IS NOT ON THE POINT OF DROP-OUT.
A good RF millivoltmeter is essential for these adjustments.
14) Set Rx and SG to 26MHz FM and check alignment of front end. (see
also table of VCO voltages.)
15) Check sensitivity and VCO voltages at all band-edges:

26, 33.995, 34, 49.995, S50, &7.995, 68, 87.995, 88, 107.995, 108,
139.995, 140, 179.99S5, 219.99, 220, 299.99, 300, 379.99, 380, 459.99,
460, S520.

Treat with suspicion VCO voltages in excess of 13.5v.

16) Check operation of SCAN, SQUELCH 2 and 3 modes.

17) Check using off-air signals (FM broadcast and known PMR or
similar signal). Enter 2 or 3 test frequencies into memory.

18) Switch unit off and put to one side for a few hours. After
standing, check memory voltage using Digital wvoltmeter. Consult
Supercapacitor Time/Voltage graph. Confirm that memorised test
frequencies are still intact.

19) Refit outside covers.
20) Check for satisfactory visual condition.
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SX-400 TUNER P.C.3. ALIC:MENT PROCEDURES

CONDITIONS: a. SC Dev. 5 KHz (modulation 1 Khz), FM
b. Att. Sw. on the rear panel of SX-400 to be position at 0 db.
c. Digital tester to be connected tc SX-400 through VC out
{(BNC) on the rear panel.

ALICNMENTS

#1 block 26.000 - 33.995 MEz
a. Align coil L198 at 26.000 MHEz for VC voltage 1.0 V.
b. Align coils L193, L194, L195, IFT112 in sequence for each
peak sensitivity.

#2 block 34.000 - 49.995 MHz
a. Align coils L191 at 34.000 MEz for VC voltage 0.39V.
b. 4Align coils L182, L185, L187, IFT1ll in sequence for each
peak sensitivity.

#3 block 50.000 - 67.995 MHz
a. Align coils L181 at 50.000 MHz for VC wvoltage 1.0v.
b. Align coils L175, L177, L178, IFT110 in sequence for each
peak sensitivity.

#4 block 68.000 - 87.995 MHz
a. Align coils L1167 at 68.000 MEz for VC voltage 1.36V.
b. Align coils L161, L163, L164, IFT108 in sequency for each
peak sensitivity.

#5 block 88.000 - 107.995 MEz
a. Align coil L174 at 88.000 MHz for VC voltage 2.76V.
b. Align coils L168, L170, L171, IFT109 in sequence for each
peak sensitivity.

#6 block 108.000 - 139.995 MHz
a. Align coil L160 at 108.000 MHz for VC voltage 1. 80V.
b. Aligncoils L152, L1153, L155, L156, L159, IFT107 in sequence
for each peak semsitivity.

#7 block 140.000 - 179.995 MHz
a. Align coil 1151 at 140.000 MHz for VC voltage 2.3V.
b. Align coils L143, Ll44, L146, L147, L1150, IFT106 in sequence
for each peak sensitivity.

#8 block 180.000 - 219.990 MHz
a. Align coil L42 at 180.000 MHz for VC voltage 4.7V.
b. Align coils L1134, L1135, L137, L138, L1l41, IFT105 in sequence
for each peak sensitivity.

#9 block 220.000 - 299.990 MH=z
a. Align coil L132 at 220.000 MHz for VC voltage 0.8V.
b. Align coils L24, L125, L127, 1128, L131, IFT104 in sequence
for each peak sensitivity.

#10 block 300.000 - 379,990 MHz
a. Align L123 at 3060.000 MHz for VC voltage 0. G?V
b. Align coils TC107, TC108, TC109, IFTL03 in sequence for
each peak sensitivity.

#11 block 380.000 - 459.990 MEz
a. Align coil 1116 at 380.000 Mhz for VC voltage 3.55V.
b. Align coils TC104, TC105, TC1l06, IFT102 in sequence for
each peak sensitivity.

#12 block 460.000 - 520.000 MHz
a. Align coil 1108 at 460.000 MEz for VC voltage 0.6V.
b. Align coils TC101, TC102, TC103, IFT101l in sequence for
each peak sensitivity.
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:C301 (STAND-BY)
Pin # | Voltage Pin #

1 2.5V 32.768 Kliz 40 2.0V 32,768 Kliz
2 L 39 L

3 1 38 1.

2 L 37 | L
3 L 36 L

6 L 35 L

7 Pulse, Twice/sec. 34 | Pulse, Twice/sec.
8 L 33 L

9 L 32 L
10 L 31 L
11 L 30 i
12 L 29 15
1 |5 28 L
14 L 27 L
15 L 26 L
16 L 25 L
17 L 24 L
18 L 23 L
19 5.2 22 L
20 5.2 21 5.2

When power is not supplied either or both through
power or/and memory lead(s) of power supply unit,
OR when power switch is turned off, CPU beomes

STAND-BY" condition.

TR340, TR341

TR340 25A1175

TR341 2SAL175

B 15 4.3 pulse B |5 4.3V pulse
C |5 -22/-16V pulse| C |5 =-22/-16V pulse
E|5.1V 4 15,1V
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External Interface Connector

D=1 == D=1t =-- Output for DIGLIT for display

KSa - h <= Output for Segment for disrlay/Fsv —a--

k.d  ——- Outputr for Keymatrix

K-1 -- K-V == Input for Favmatrix

NARROV H/WIDE E -- Changesbls when ¥ Is input

CLOCK/STROBF-1'7 274 -- Wnen shift register is externally connected, output of

12 bands available.

CHNLL14 OuTpuT

Pin # [ I/0O !

OUT | CLOCK Pulse _ _
OUT | 5/10 Kllz stee- LOW, 6/25/12.5 KHz step - OPEN
 IN MARROW = ldigh
TN | wWide - Wigh

| OUT | 1.-1 Pulse .
OUT | Narrow - Npen, Wide - lLow
OUT | D-7 Pulse

OUT | D=2 Pulse

OUT | D=9 FPulse

10 OUT | -8 Pulse

11 TH K. IV Tulse

12 OUT | D=10 Pulse

13 IN K.II Pulse

14 IH K.IIT Pulse

15 IN K.\r_PulSE

16 IH K.I Mulse

17 - | OUT |AM - Open, FM-Low
18 OUT | STROBE 1 Pulse

19 OUT |K.S.d4 Pulse

20 OUT (K.i Pulsge

|

o o et o [ | Tl e | b

21 OUT |K.S.b Pulse
22 |0OUT |K.S.c Pulse _
23 MUT |K.S.h Pulse .
24 OUT {K.S.a Pulse
25 |OUT |K.S5.f Pulse
26 OUT |¥.S5.z Pulse
27 OUT | D=3 Pulse
28 OUT |K.Z2.,e Pulse
29 ouT [N=5 Pulse
30 OUT |D-4 Pulse

31  [oUT (STOP - lLow, Start - Open
32 |OUT [D-f Fulse

33 GHD

34 |OUT IDATA Pulse
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VOLTAGES OF PLL PCB CORNECTORS

CN 301 CK 302 CN 309 !
1 D-6 1 K-V 1 5V
2 D-5 2 K-1 2 av
3 | D=4 3 | K-11 3 | Reset Push - H
4 | D-3 4 | K-111 4 | FM-E, AM-L
3 S.K.-e 5 K-1IV 5 | WIDE - 0.15, NARROW - 3.6
6 S.E.-f 6 =10 6 WIDE - 3.9, NARROW - 0.75
7 S5.K.-g 7 D-9 7 FM - 0.15, AM 5.0
| 8 | 5.K.-h 8 | D-8 8 | AM - 0,71, FM 3.5
9 S.¥.-a 9 D=7 9 | WIDE Kevy pashed on FM mode - H
10 | S.K.-b 110 | p-2 10 | Marrow Key pushed on FM mode - H
11 | S.K.-c 11 | p-1
L tekd CN_305
1| NAR. FM - H, WIDE FM - L, AM -L
CK 303 CH 304 2 ¥AR., FM - L, WIDE FM - H, AM= L
1 0 1 3 MUTE ON - H, OFF - L
2 13.8 2 '13.8 & ETOP - H, START -1
S| BaxND1 7 -1,8-12 -H
CN 312 CN 315 6 | 1 KPz Osc. ON - L, OFF - H
1 0 1]13.8 7 | 13.8v
2 13.8 2 113.8
3 13.8 3113.8
CN 307 CN 308
1 | Band 1 - H, Other bands - L 1 Band 1 - 0.02, other bands 9.2
2 | Band 2 - H, Other bands - L 2 | Band 2 - 0.02, other bands 9.2
3 | Band 3 - H, Other bands - L 3 | Band 3 - 0.02, cther bands 9.2
4 | Band 4 - K, Other bands - L 4 | Band 4 - 0.02, other bands 9.2
5 | Band 5 - ¥, other bands - L 5| Band 5 - 0.02, other bands 9.2
6 | Band 6 - H, Other bands - L 6 | Band 6 - 0.02, other bands 9.2
7 | Band 7 - E, Other bands - L 7 | Band 7 = 0.02, other bands 9.2
8 | Band 8 - H, Other bands - L 8 Band B8 - 0.02, other bands 9.2
9 | Band 9 - H, Other bands - L 9 Band 9 - 0,02, other bands 9.2
10 Band 10 - H, Other bands - L 10 Eand 10 - 0, 02, other bands 9.2
11 | Band 11 - H, Other bands - L 11 | Band 11 - 0.02, other bands 9.2
12 | Band 12 - H, Other bands - L 12 | Band 12 - 0.02, other bands 2.2
13 STEF 5/10K - H, 6.25/12.5 K - L
CK310
119
2 |0
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AUDIO SQUELCH

26 Mz TR215 IC209 Ic215 | TC216| 10214
60 dB 25C2785 451C 4584 | 4025 | 4M1
Mod, Lavel| B | C | E | 1|2 [ 3[4[516]7 11 A1 21418
0.5 KHz 1.6|5.8].95/3.9]|.012|.01]5.112,5[2.5|2.5} O[3.9 [ L [ 1| 1. [ 1.
1I__Kiz 1.6|5.8].95] 0 |.095|.0115.32.5[2,5|2.5] oL | w|wW|H W™
AUDIO AMP
TR231 TC210 AVPZ01 TR232 TR233 TR234
28C2785 uPC2002V 78105 25C2785 | 25CR82 25C2785
B Cc E |1 2 3 [ IN CND, |OUT n C F B C E B C I
1.6)8.0)1.0).72].72|.01|6.4]13.7 13.7 | 0 5.1 |6.€]|9.9]6.0]9.3]13.7]8.6]9.9]13,7]9.3

*% When mute switch IS OFF,
£6 pin of IC214 is alvays
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INPUT o0 Jan 3 Kils

S A —

H(‘l.l .

CAGC (UIOAD) | TTTTRE AMP " AGC (RE_ANP) "
G2 cl S D
B | C E B E B c- B C E
1 TR192 258C2785 | TR164 3SK74 TR165 25C2785
26-33,995 1.8,9.1| 1.4 11.8 | 0 .53 [9.1] .56 | 1.81 0
2 TR191 25C2785 TR159 35K74 TR160 25C2785
34-49.995 1.9 (9.1 1.4 [1.8 [ o 1.5 19.1] .57 11.81 0
3 TR190 2SC2785 TR154 3SK74 TR155 2SC2785
50-67.995 1.911.9 1.5 [1.9 | 0 .54 (8.8] .56 [1.91 0
4 TR188 25C2785 TR144 3SK74 TR145 25C2785
68-87.995 1.919.11 1.5 [1.9 [ o .55 [8.9] .56 T1.9] 0
5 TR189 2SC2785 TR149 3SK74 TR150 25C2785
88-107.995 2.1/9.1] 1.6 (2.1 | o 1.55 18.9] .56 T2.17 0
6 TR187 2SC2785 TR138 3SK88 TR139 2SC2785
108-139.995 2.119.11 1.6 [2.1 [ 0o Jo J9.1] .57 12.1]0
7 TR186 25C2785 TR132 3SK88 TR133 25C2785
140-179,995 1.8/9.1( 1.4 1.8 [ 0o |oO l9.1f .57 [ 1.9] 0
8 TR185 25C2785 TR126 3SK88 TR127 2SC2785
180-219.99 2.119.1] 1.7 2.1 | 0 }0 9.1 ] .56 12.11 0
9 TR184 2SC2875 TR120 3SK88 TR121 2SC2875
220-299.99 1.0[9.1] .55 [1.0 | 0 10 l9.9] .57 J1.0] 0
10 TR183 25C2785 TR114 25C1070(2) TR115 25C2785
300-379.99 781 9.1 .42 [ .77 | .10] .76 [9.1] .62 | .84 | O
11 TR182 25C2785 TR107 2SC1070(2) TR108 2SC2785
380-459.99 1.0/ 9.1 .54 [.99 | .271.99 |9.1] .61 [1.0] O
12 TR181 25C2785 TR101 25C1070(2) TR10Z 25C2785
460-520 1.0/ 9.1 .56 [ .99 | .26 .99 | 9.1 ] .61 | 1.0] O
REGULATOR

AVR10]_ 78L09

IN GND | ouT

13.7 0 9.2

Voltages of other items, +B, MIXER,
LOCAL 0SC., MULTIPLIER, BUFFER are

the same as those of "NO SIGNAL

INPUT"

4B of other than 1-12 bands

is always 0 volt.
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RECORDING LEVEL AMP. (.UG TERMINAL)

TR254 B C E
25C2785 1.7 l4.4 | 1.1
BAKD-PASS FILTER
TR255 B C E
25C2785 4.2 8.1 3.6
MUTIKG
TR230 25C2785 |TR247 25C2785
B C E B C E
MUTE OFF .03/4.6[ 0 |61} 0 0
MUTE ON .60 1,03 0 04 0 0
WIDE SIGNAL CAKCELLER
1C209 | TR253 2SC2785| TR252 25C2785| IC211
14 | B C E B C E 4093
NO SIGNAL IMPUT 3.8 1.03 4.4 [0 [.61] 0O 0 0
MOD. OVER 7 KHz o |.60l.03 ]0 [.06]l 0 0 0
MOD. UNDER 7 KHz] 3.8 [.60 .03 |0 [.04613.81 0 3.8
VOLTAGES OF IF PCE COKNECTORS
SP AUDIO IN REC AUX DELAY
1[0 1 0 1]0 WITH SIGHNAL [SEORT STOP | L
210 2 0 2 ]0 W/0 SICKAL |CPEN START! H
3 0
1. 3 MUTE
STOP | STCP | STOP ON | CFF | * RESUME
1 2 1| * * With Mo. - H 1 | Key-Push -- R
1| H L 2| * H ¥/0 Mod. - L 2 H
3l L L
<o vr| [_wIDE S0 AKL
1 ] 1 1] ON OFF
2 0 2 |Fully c.c.w - 0, Fully c.w. - 0.96 1{-.65| =-.70
2/-1.0] -.70
METER
1 [W/o Signal - OV 20 dB Input 0.1V
2 0
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Band

SX400 MODIFICATION TO AUDIO RESPONSE

Pass Filter PCB

Remove C 2175 (Brown .047 mfd) completely.

Lift positive leg of C 2170 (50v. 1 mfd) and extend with short
wire 23" long, and then connect to red lead of screened cable
(AM-FM narrow out) on the large pad in corner of PCB.

IF PCB

Remove C 297 (.047 mfd) completely.
Remove R 281 (2.2K) and replace with solid link.

Change C 269 (.047 mfd) to an electrolytic any value 2.2 to
10 mfd with + positive connection to emitter.

Remove C 2176 which is located approx. in middle of underside
of IF Board.

Remove C 239 (Electrolytic 0.1 uf) and change to any value
2.2 to 10 mfd.

Remove R 244 (1K) and replace with link.

This completes the modification.
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