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5 ALIGNMENT

5.1 General

For each alignment step a separate page is reserved. On each page the
test layout and a view of the p.c.b board with the test and alignment
points are given. The test layout also lists the equipment to be used in
each case. No significance need be attached to empty (instrument) boxes.

When selecting the RF test set, the high transmitter output (up to 25 W)
of the SE 550 should be taken into account. Eventually a suitable attenu-
ator should be connected between the transmitter and the test set.

The test channels are indicated as follows:

M: medium (center) of the SE 550
- T: lowest to be tested
= X: any channel

- H: highest } channel within the band

Unless specified otherwise, all alignments should be made at a supply
voltage of 13,2 V and at a ambient temperature between +18 and +28 °C.

5.2 Required Instruments and Tools

The following instruments and tools are required for the maintenance of
the SE 550:

Power supply 10...16 V/10 A
DC amperemster
AF voltmeter
DC wvoltmeter
Oscilloscope with sweep output (test set wobbeling)
RF test set, containing:
- RF generator
- AF generator
- Deviation meter
- Counter
- RF wattmeter
- Distortion meter
- Selective call encoder/decoder
o Test and connection box PA SE 550
Ascom GmbH, article number 0831.99%0.000.00Z2
o Regular tool set
o Securing wax Versamid for coil cores
Ascom GmbH, article number 001.50.01.010
o Interconnection cable for testing dismantled units:;
to be manufactured at the agencies, max. length = 50 cm
o Alignment (box) casing

oO0DoO0O0O0
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Drawing Test and Connection Box PA SE 550

Ascom GmbH, article number 0831.990.000.002

1— Connector 25-poles

Q Connector for cloning cable

SE S50

Connector 15-poles
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Explanation of contrel and connector elements on test and connection box
PA SE 550

UB 13,2 V Supply voltage +13.2 V from power supply unit

+9 v Operating voltage +9 V from SE 550

41 Ground

AF Earphone output from SE 550

EMERG. Releasing emergency call, active = low

-10 dB Tx power reduction -10 dB (teoggle switch)

PTT Tx on/off (toggle switch)

ES External signalization, max. 12 V

RES. Reserve line

=10 dB Tx power reduction -10 dB, controlled by external devices
(BC etc.)

FIT Tx on/off, controlled by external devices (PC etc.),
active = low

MIC Two microphone inputs 100 mv

LS Two loudspeaker outputs 4 0

EP Earphone output

IPP/MOB Selector switch for interactive parameter programming (IPP} or

normal operation (MOB)
CLON.ON Cloning on/off switch (selector switch IPP/MOB in position
IPF)

5.3 Preparing, Disassembly

1. Demount the SE 550 assemblies as follows:
o Contreol unit, refer to section 4.3 in part 4
o Contrel board, refer to section 4.4 in part 4
o RF board, refer to section 4.5 in part 4

2. Carefully re-assemble the boards without the casing. All alignment
points are accessible from cutside.
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5.4 List of Potential Designations
Potential Designation
+ &0 V Power supply for the display
+ 9V Stabilized wvoltage +3 V
+ 5V Stabilized wvoltage +5 V
+ E +9 ¥V, receiver supply
+ 5 +9 ¥V, transmitter supply
+ UB, + Batt Battery wvoltage +12 V
+ UB/S2 Beference voltage
= 10 dB Contrel for reduced output power
A/D Data A/D coverter output data
AS Open collector output for external signalling
cD Clock, processor bus

Cloning Ein
Clening TxD
Clening RxD
Cloning RTS
Clening CTS
Da, Data
Data v. STG
Data z. STG
DTMFE

Ein

EH, Enable
EN OPT 1IN
EN OFT OUT
FE

Gnd

HG

LS ein

Lap

Masse

MI IN

MI OUT

Mic

HF aus

NF ein

HF OPT IN
HNE QOFT OUT
HF wvon Dis.
NEF zu Verst.
BT 2. STG
PT v. 5TG
Ref. 400 kHz
RES

Fsp

Sgquelch

5T

Tx Enable
Tx" (+5)
Unlock

Ur

Ust

z.b.V.

Cloning on

Tx data cloning

Rx data clening

Ready to send clening

Clear to send cleoning

Data line

Data from control board

Data to contrel board

Double freguency signalizing
Switching ON criterion

Control line

Enable input, option board
Enable output option board
Display filament wvoltage

Ground of the transceiver
Earphone output

Loudspeaker ON criterion

AF signal te the loudspeaker
Ground of the transceiver
Microphone signal after high pass
output signal of the microphone amplifier
AF signal from microphone
Conditicned AF towards VCO
Microprocessor

AF output signal

AF input signal

AF input, option board

AF output, option boaxrd

AF signal from discriminator
AF signal to output amplifier
Subaudio tone to control board
Subaudic tone from control board
Reference frequency 400 kHz

Not connected (reserve)

Squelch criterion

Carrier criterion

Transmit key

Transmitter contreol line

Supply voltage of TX driver stages
Unlock criterien of synthesizer
VCO regulation voltage

VCO preset wvoltage

Not used




ASCOM GmbH
TECHNICAl HANDBOOK
SE 550-08-25-1

RF Board, Connectors and Pin-Assignment
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Fin assignment 81 Pin assignment B3
1 Clock 1 =10 45

2 Data out 2 Reserve

3 | Enable Tx 3 | Reserye

4 Enable Rx ) + 9V

5 | AF data 5 | R5F, Squelch

[ Enable RF 6 | AF to final ampl.
7 | Mod vers RF

B | AF

9 | RSP Squelch These connections are
10 | RSSI soldered to the inter-
11 | Reserve connection board,

12 | +5 ¥

13 | +UB

14 | +UB

15 | Gnd, ground

16 | Gnd, ground

III &
CEE° (B
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5.6 RF Board, Test Points and Alignment Elements
R179 HPL MP3  RIS0D A10 MP3
1l —1 o
S O 1 o0 %
Qe J e |/ o]
-..,‘_"h o
@
@ l:’ oo e
T B
i — —— n#1
7
HP Y e O & \ —r 1 n
i === o ] [e]——»
et o) 2 B e s,
|
| FP7
RED HP2
RISZ R 55 L7 RE L1t L&
Tuning elecents Test poinks
LZ: BF filter (2 circuits) 1 FRF signal behind L&
L&: RF filter (3 circuits)
Lil: Local escillater filter 2  PRegulation voltege VCO Bx
L1z, L16, L18 IF circuits
L?1: Discriminator eireuit 3  Preset woltage VCO Rx
R4 TCX0 frequency adjustment
R40: AF level 4 Preset voltage VCD Tx
RS5: Squelch switching threshald
Rl10: Adjustment of receiver VLD 5 FHRegulation woltege VCO Tx
R150: Adjustment of tranmsmitter VCO
R152: Max. deviation 6 AF level
R179: Output power

5-6

7 IF adjustment point

B1/12 Voltage 9,3 V
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Control Beoard, Connectors and Pin-Assignment

Frr rz-fj;:;;;;f;f/ffj}f}ff?;ffffIff:rf:-‘J{f{:ﬂf/!{ r
I P ETIC) FIEEY I....T
T_lrlrrp:: "Ll--n .-..i
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“1”32‘ .”Bﬁ. 1 II B3
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e
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B5 EL

APl A I

Pin essignaent Bl Pin assignment B4 Pin assignment B2 Pin assignment &7
1| - 1 | Reserve 1 | AF -+ spezker 1 | AF = option

2 |- 2 | As 2 | AF = spezker 2 | AF = option

3 | Status 3| AF in Fls == 3 | Hicro ground

4 | 5t 4 | Hd 4 | + LB 4 | Hicro in

5 | Reserve 5| 5T 5 | Clock 5 | Micro out

6 | RiD 6 | Emergency call & | Data = RF board

7| TiD Ti+oV 7 | Enable TX Pin assignment BS
8 | EnfHors IN/OUT 8 | Microphone 8 | Enable RX

g +3V 9 | AF = speaker % | Data + RF board 1 | Ground
10 | Ground 10 | AF ~+ speaker 10 | Enable RF board 2 | DTHF
11 Ground earphone 3| PT in
12 | Earphone 4 | Clock
13 | Ground microphone
14 | Micro Pin assignment 86 Pin assignment BS Pin assignment B3
5% =
T e 1] +8Y 1 | Clening OH 1 | Data ~ ASD conv.

2 | Enable 2 | Clening TXD 2 | Data - S5TE
Pin assignment B3 3 | Speaker ON 3 | Clening RXD 3 | Data = 5TE
4 | AF - speaker 4 | Cloning RTS 4 | PT + 5TE

1 | Modulation -+ RF 5 | Speaker from BG 5 | Cloning CT5

2 | AF + disc. 6 | Speaker from BG 6 | Ground Fin assignment B10
3 | RSP

4 | RSSI 1 | R55I

5 Reserve ¢ The comnections B1, B2, BS, BE are 2 Enable option -
| +9v soldered. 3 | Enable option ~
7 + U8 4 + 5V

8 | Ground = B7, BE, BS, B0 are cennections to the S| +9%¥

option p.c.b.

5-7
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5.8 Control Board, Test Points and Alignment Elements

R19

ERRRLL iy B8

d==h w7

o
]
1
o
M

Tuning elements

RiZ: Switching threshold of the selcall decoder
R19*z Voltage 9.3 V

RES5: Deviatien

REG: Deviation symmetry

R11l: Tone deviztion

* A19 is mounted on the stebilizer board.
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5.9 Operating Voltage 9,3 V
Rig
B1
Test set
ARRBEL 1| B8 |1] 82
O0O0O N
(ONG]
L Eﬂﬂ?’ HE!HI
@
SE550
Test box
@ W . b
| 1
() ammn
85 BL
T UgaT T
No. Chan. T/R Setting, alignment, check Meas. Pot. Set value
point
1 H R Set woltage 9.2 V with R1% on B1/12 9.3 0.1V

stabilization board. Measure on RF
board connector Bl
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5.10 Voltage Controlled Oscillators
HPS R150 A110
Test set E‘]_n——\ | [ gy S
] O
=[==)y & |
|BO00 — O 0 o]
&
O @ N, @ @ L
| BETTEIT 5
2
SER50 = 5
@ o =
Test bex r o =]
]
@ @0 ° °
il = B E]
| e
@ NI |
@ MP1
* Upar T
No. Chan. T/R Setting, alignment, check Meas. Fot. Set wvalue
point
1 L 24 Set control wvoltage with R110 MP2 UR 5.0 0.2 V¥
2 All R check contrel wveltage for all ME2 UR 3.5...6.5 V
channels
3 L T Set contrel woltage with R115 MFE5 UR 5.0 0.2 V
4 All T check control veltage for all MBS UR 3.5...8.5 V¥V
channels

S
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5.11 Frequency Setting

Test sel ,J“:h'_ﬁl
GO0 T O
Heay Ol EN e

O L] 2 &
- T Lo
SESS0

9 @
Test box
— 1

@ O®

H &
Clle° e

(3 i
1 —_
UgaT
No. Chan. T/R Setting, aligmment, check Meas. Pot. Set wvalue
peint
1 M T Set the transmitter freguency Xloz f nom. £
f nom. with R4 (TCXO) < 500 Hz

NOTE: X102 = BNC connector
for antenna
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5.12 Transmission Power
Test sef I‘[_J#l"ﬁ [
' @,
& [
{E,(:)(:) (:) Emp @) - =) E%
O o @ o i
BT \\ o
@
5E550
@ @
Test bax g
=10
DIO.O ° o
il || = o
| B i
qar NITTIIL] VT e 7
(&) s
* Ugat ~
No. chan. T/R | Setting, alignment, check Meas. Pot. S5et value
point
1 Adjust the supply voltage to
13.2 ¥
2 M T Set the transmitter power with ¥102 Fout 10(25)W xl1.5dB
R179
3 L.M.H T Vary the power supply wvoltage xlo2 Pout 10{25)w z1.5dB
between 10,8 and 15,6 V
4 M T Measure the reduced output power
10 W SE 550 x102 Pout 5(1)W £1.5 dB
25 W SE 550 X102 Fout 12.5(2.9)W
1.5 dB

5-12
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§.13 Modulation

Test set . J_l_L_,—]— o
TT1 FI1]E3
OO0 I Ci
=, @ s o ()
O @ © —— rm
Z| 2 \_
LTRTHETA 1 — R&%
] — Ris
SESS0
2 I
Test box
' )
90 00| F e n
L e il
| | | | : /
e
* ugar T
NOTE: BG = control unit
No. Chan. T/R | Setting, alignment, check Meas. Fot. Set walue
point
1 Feed in modulation signal BG MIC 1000 Hz/10 mv
{(Ri = 3 @)
2 Rdjust R65 and R1ll to medium
position
3 M T Set peak deviation Af max. with ®io02 4f = table
R152
4 Feed in modulation signal BG MIC 1000 Hz/1l mV
5 M T Set nominal dewviation Af nom. X102 Af = table
with RE5
6 M T As 1+3, check peak deviation X102
7 H L T Check peak deviation referred to | X102 A £ 100 Hz
channel M
a8 M T Adjust deviation symmetry with K10z A £ 100 Hz
R96
Channel 12.5 kHz Feak $#1.8...2.5 kHz Nominal #1.3...1.7 kH=z
spacing: 20 kHz deviation: £3.3...4.0 kH=z deviation: 22.2...2.6 kHz
25 kHz +4.3...5.0 kHz +2.8...3.2 kHz
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RF and IF Settings Receiver

SO0 11 O o7 570

| WRTERITIIEL

SESS0

Test box

O o

@0

e a

O @ ]
| | (e )
\‘#J:JEH—IJ-# BT | [

S
' o]
L Lz
19
o .
E ]
Ol Lo
id
El—t—un
[e]— 1
]

L& Lis
*ugar T
i
Na. Chan. T/R | Setting, alignment, check Meas. Pot. Set wvalue
paint
1 M R Wobulate the RF test set. Set the | X102
unmodulated receiver freguency ———
2 M R Tune RF filter LZ, L&, L1l and MET
L18 to maximum lewvel and L12Z, Ll&
to minimum ripple

o
1

14
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5.15 AF Settings Receiver
Test set ,U_['h T
[
EE@00 o s
=] L Ty D% lmpitesie) a
@e ® @ 2
LRI
@
SES550 g
@
2 @
Test box e
e
@O e CLan o [e]
. ) == [ \
@ o | O—— & TS 1
@ ' g,
HP& L21 BLO
T ugar T
Hote: PA = Test and connection box PA SE 550
No. Chan. T/R | Setting, alignment, check Meas. Fot. S5et wvalue
peint
1 M Fead in reception frequency,
modulation 1000 Hz,
Af = 60 & Af max. X102 100 pv
2 M R Tune L21 to maximum AF level MEPE& Max imum
3 R Set AF level with R40 EBR H& 300 mvV eff.
4q R Check distortion PR H& % 4%

2=15
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5.16 Sensitivity Check

Test set 4%$—F“———‘1
~ (Ea (:) (:) (:) 1 J::T-JE:F O J::;C%[::T(j
C) @ @ @

(LELLETILLE
SESS0
< ®
Test box

———— 1

&=, 3
B[CICL® BRI ===t -

He

(—e )

S
ﬂﬂﬂ [ele]

| LTI .

@ I
R&5

|

UgaT
No. Chan. 7/R | Setting, alignment, check Meas. Fot. Set value
point
1 Feed in receptien freguency, X102 0,7 pv EMF
modulation 1000 Hz, {chan. spacing
Af = 60 % Af max. 20/25 kHz)
Squelch off 1,0 gV EMF
{chan. spacing
12,5 kHz}
2 All R Ccheck 5/N ratio ER H& = 20 dB
3 M R Set squelch switching level with PR HY 19 +1 dB
R55 {SINAD)
4 M R Check switching hysteresis EA Hé 2...4 dB

5-16
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5.17 Selective Call, Deviation and Response Threshold

Test set

e

-

Aolelele] = Tn : oy

(R%)
[conee] H!A;ii\‘—————-———Rﬂ
510 3}
@

Test box

QIeIE)

@
‘!’ é{g 1] s

- - -]
feeoe)
i
2
z

TMBAT
No. Chan. T/R | Setting, aligmment, check Meas. Fot. Set value
point

1 M R Feed in reception frequency. Mo- X102 100 pv
dulate with selective call enco-
der, code according to decoder

2 M R Set R1Z so that
decoder responds at Af X102 = 1 kHz
decoder dees not respond at Af ¥lo2 s 0.4 kHz

3 M T Check selective call encoder de- ¥loz z B0 % of Af

viation*

*The output wvoltage (and, in con

sequence, the deviation) is set

to A fixed value. If needed, a
test PROM containing a single
tone encoder may be programmed
via IPP at the agency for
further tests with selective
call
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5.18 Tone Squelch, Deviation and Response Threshold
Test sef
S EEeG@00
L ey
SEESD
Test box
+ UBAT
Ne. Chan. | T/R | Setting, alignment, check Meas. Pot. Set value
point
1 X T Select channel with TSQ. Check xloz2 approx. 800 Hz
deviation without modulation
signal
2 X R Feed in reception freguency xl02 100 pv
modulated by TSR freguency.
Check whether:
TsQ decoder responds at Af X102 z 400 H=z
T30 decoder doesa not respond Xl02 £ 200 H=z

at Af
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5.15 Current Consumption

Test zet

@000

Lot

SESS0

Test box

&) @€

@
(3

+ -
UgaT
Ne. Chan. T/R | Setting, alignment, check Meas. Pot. Set value
point
1 M R Reception, standby EA approx. 0.5 A
2 M R Reception, squelch open, with PR approx. 1.0 A
modulation
3 M T Transmit 25(10)wW| PA approx. 6(4) A
4 SE 550 switched off PA apprax. 50 mA




