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 RS 214 Power amplifier 144 – 174 MHz 
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 RS 217 Power amplifier 415 – 470 MHz 
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 RS210 Power supply unit 220V/+14V 19 A 
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Specification 100 V Power Amplifiers RS 211, 214, 216, 217, 218. 

Y.odular add-on Power Amplifiers consisting of one PA-module and one companion 

3 

220 V/+14 V 19 A PSU-module RS 210. The PA consists of 2 rugred derated push-pull 
final 80 W transistors with LP-filters and protection in a RFI-screened Al-mo<lule 
with good heat transfer. Capable of continous operation at max ambient temperature 
and high SWR. The PA and the PSU, having the same dimensions, are normaly mounted 
together to form a 3e high 200 mm deep 19" unit. The PA can be fed from an externa! 
+13.6 V battery, and can as an option be fitted with a Pout monitoring relay, test 
outputs, or a carrier operated T/R Coaxial by-pass relay for operation at mains 
failure or with simplex stations. A larger PSU RS 210 A is available which can supply 
25 A or 6 A for tlie Driver and for battery charging. 

1. 
2. 

Mod el 

Frequency range 
Output power nomx 

Output power max 

Input power nom 

Input power max 

Sl-."R in 

SWR load 

RS 211 

68 - 88 
80 - 100 

120 

20 

25 

RS 214 

144 - 174 
80 - 100 

120 

20 

25 

RS 216 

370 - 425 
80 - 1(10 

110 

7 

9 

C.2 ( < 3 <luring faul ty antenna) 

<1.5 norrnally 

RS 217 RS 218 

415 - 470 460 - 512 
80 - 100 81) - 100 

110 llO 

7 7 

9 9 

-

3. 

4. 

5. 

6. 

7. 

8. 

9. 

SWR protection 

Harmonics 

Spurious 

Withstands SW'R = Co for 24 h at max vol tage and temp. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

Adj. channel power 

AM-modulation 

Syncronous AM 

C:: 2 µW (-77 dB) 

<0.2 pW (-87 dB) 

< -77 dB 

<3% 

<1% 

Intermod. generation 43 typ 8 dB, ~ 5 typ 20 dB 

Shock resistant 3 x 1000 x 15 g 

Temperature range -25 .•• +55°C ambient 

Operation Continous 0 - 100% keying 

18. Reflection protection at Pr :>-25 W appr -3 dB Po 

19. Terrperature at ths > 80°C c:i.ppr -3 dB Po 

20. Output-indication Green LED >SO W = option 
Relay closure::>SO w = option 

21. Test output via 8 pin socket to +100 µA 2 

-1 
-2 

k n instr. 

22. Coaxial by-pass at Pin< 0.25 x nom = option -5 

23. ~ains voltage 

24. 

25. 

26. 

27. 

28. 

29. 

" 

" 

" 

" 

" 

currcnt 

fuse 

connector 

i so lati on 

RFI 

indicaticn 

220 V -t- 1('1% 47 -

typ 2 A max 3 A P:VS 

~6 AT 

CEE type 22/VI male 

2000 V 

VDE 0875 curve N -12 

Yellow LED >+1(1 V DC 

X) Dependent on supply voltage 

4562/o 

63 Hz 

dB 

= option -3 

't-11-lz 
w 
w 

w 
w 
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30. PSU current limit 

31; CWP protection 

32. PA voltage 

33. PA current typ/max 

34. MTBF expected 

35. Dimensions 

36. IN OUT Connectors 

Requirements applicahle for Driver: 

4. 

5. 

6. 

9. <20 rnW 

20 A. fo ld back to 10 A 

>16 V 

+14 V nom (+10.8 .•• +15.fi V) 

16/19 16/19 16/19 Hi/19 

> 2(1 000 h 

w = 19" = 482 TT1TTI with brackets 
H = 3e = 130 mm 
D = 200 + 70 mm 
Weip:ht = 14 kg complete 

Typ NF 50 olun 

lC. in band <:: 0. 04 pW, out of band <:: 0. 2 pH 

11. < -71 dB 

4562/o 
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100/20W POWER AMPLIFIER RS 211 

INTRODUCTION 

The Power Amplifier contains the PC - card PC 211. 
As an option the Coaxial By - Pass Relay RS 220 and 
the Relay Card PC 221 can be mounted. 
The required +14V DC is normally supplied by the 
companion PSU RS 210. 

The two RF transistors are mounted with a thin 
layer of thermal grease to the solid aluminium 
chassis that is provided with several large 
convecting fins. With a +14V DC input, approximately 
15A is drawn which means that 210 - lOOW + 20W =130W 
is dissipated, without the neea for forced ventilation;. 

The cover is screw sealed to be dust and RFI tight. 
The +14V input and alarm outputs are all RFI screened 
to reduce radiation into nearby receivers. 
The amplifier is fitted with a reflection protection 
output that will reduce the +14V DC a few volts in case 
of a high antenna SWR above 1,5. 

OPERATION 

Any component exchange or soldering on the strip line 
final amplifier card should be avoided as special 
precautions as type of solder melting temperature, 
heat permitted and the mechanical stress and exact 
positioning of the capacitors and transistors require 
special training for a proper result. 
A unit or PC - Card replacement is instead reconunended 
in the field, if a fault has been localized with input 
power on and from conclusion of the output power and 
instrument readings. 

If the nominal input power drops more than -2dB below 
nominal the power gain of the transistors in class B 
is nonlinear and at a certain level will drop low 
suddenly. In this transition region some unstabillity 
will occur, generating sidebands and it is not recommended 
to operate below 60W and above 120W output power. Never 
should the specified maximum input power be exceeded. 

When mounting a lOOW power amplifier and its PSU in a 
cabinet, do not cover the air convecting around its all 
cooling fins. In a 19 inch cabinet leave 1 free and open 
air space of 44,45mm below,above and behind the unit so 
that cooling air can pass freely. 

If more than 5 channels of lOOW are mounted in a 19 inch 
cabinet with almost continous operation, a thermostat 
controlled fan starting at + 40°C should be used. 

5 
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RS 211 

AMPLIFIER CARD PC 211 100/20W 68-88MHz 

TI1e input power is amplified in push-pull in 2 identical 
transistors. The two 80W rated transistors are normally 
only driven to SOW to give a total of lOOW output and 
are thus operating well below maximum ratings of collector 
current and junction temperature. TI1e transistors operate 
with base and emitters DC - grounded, mounted to a PTFE 
dielectric strip-line PC - Card. 

TI1e maximum permitted collector junction temperature is 
200°C, and the thermal resistance j-c is 1.2S°C/W. 
This means that at a flange temperature of 100°C a maximum 
dissipation of 80W is permitted per transistor. 
The transistors are designed to withstand short periods 
of high SWR. If the high SWR should remain it is necessary 
to reduce the supply voltage or drive level via the 
reflection protection sensed at the amplifier output. 

The input impedance of the input Balun is broadbanded and 
input matched by C3,C4 and Cl,C2,L2. The SO ohm termina­
tion Rl fed through Ll matches and dissipates a part of 
the nominal 20W input power at the low frequency high gain 
end of the input. Also resistors R2,R3 slightly reduce 
the gain and maximum output power. 

TI1e first section of the Balun consists of a short length !1 of 
SO ohm rigid line whose outer conductor is grounded at 
the input side .. The outer conductor presents a high 
inductive impedance seen at the output, this impedance 
is further increas.ed by resonance of C2. J.2 and l 3 are series 
fed in 180° phase opposition and each consists of 2S ohm 
transforming lines slightly shorter than 90°. 
The output impedance at each half is thus 6,25 ohm or 
12.5 ohm together. 

The transistor input impedance is 0.3 -j0.4 ohm. 
The first element of the base impedance transformation 
to 6.25 ohms is Rb+Lb+L4. The second element is shunt 
mica capacitors C9,Cl0. The third series element is the 
,series inductance 13. The fourth element is shunt 
capacitor C8. Capacitor C7 is a strip line mica capacitor 
blocking the base bias. The two wide emitter leads of 
the strip line flanged transistors are fed to the lower 
ground plane of the strip line PC - Card via short 
copper straps. The locations of the symmetrical base C9, 
ClO and the collector C13, Cl4 first transformation 
capacitors are very important with a tolerance af:!: 0 ,5mm 

The transistor gain at low frequencies (0.5 - 10 MHz) is 
quite high and resistive damping is used to reduce the 
generation of oscillating side bands at changing load and 
drive conditions of the transistor. 

6 
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RS 211 

The base side is damped by R8 + 120. The collector load 
is damped by Rl0,L23. Low frequency feed-back is provided 
by Cl2,R6. The +14V supply is decoupled at low frequencies 
by the capacitors C38,C37. 

The collector RF - curren"t is appr. 9,lA RMS so resistive 
losses must be short and minimal in Cl3 and Cl4 as well 
as in 15. The output coupling capacitor Cl6 carries 
2,8A RMS and is less critical. 

The collector current of each individual transistor as 
drawn from the +14V supply can be measured across the 
0,025 ohm Rl2 resistor on TPICl which reads -0,200V at 8A DC. 

The output collector transformation up to 6,25 ohms is 
also of the LP - type with 4 Tchebyscheff sections for flat 
wide band matching from 0,6 + j 0,4 ohms optimum collector 
load impedance. The first element is RL + Cc + Le of the 
transistor collector plus 15. The second element is the 
snunt capacitors C13,Cl4. The third element is the series 
inductance L6. The fourth element is the shunt capacitor Cl5. 

The two amplified powers are 180° series connected via the 
output Balun transformer consisting of the 25 ohm lines 
!4, .! 5 and the 50ohm line l 6. As the lines are shorter 
than 90°, the capacitors Cl7 and Cl8 increase the impedance 
and improve the balance. 

Immediately after the output Balun, a soldering link 1s 
available at SO ohms that enable factory fine tuning of 
the inductors of the LP - filter setting attenuation and SWR. 

Output 1P - filtering is done in the 9 section derivated 
1P - filter consisting of Lll,12,13,14,15,16,17,18 and 
C39,40,41,42. Three attenuation peaks are provided by 113 C40, 
115 C41, and 117 C42 at 150, 135 and 230 MHz respectively. 
The second harmonics at 136 to 176 MHz are here attenuated 
:;, SSdB and> 53dB up to 600 MHz for higher order harmonics. 
In the pass-band the input reflection is ~ 26dB which 
corresponds toan input SWR of~ 1,10 

"After the LP - filter there are 2 directional coupling 
loops that each senses -31 dB of the Forward respectively 
Reflected output powers, which are then detected in diodes 
Zl and Z2. Rl4,C43 terminate the coupled loops and 
determine the directivity ("" 20 dB). Coupling flatness 
versus frequency is compensated for by C44. Two independent 
outputs are available with an EMF of +3 VDC at lOOW to 
J6 -5,4 and J6 -1,2 to drive both +lOOuA instrument test 
points and level alarms. 

7 
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SERVICING 

RS 211 

RS 211 

'!be following instruments are reconnnended 
at centralized complete maintenance. 

1 Directional power meter for measurement of drive 
power and input reflection. 
Type Bird 43 with probes, 

2 Output power meter and lSOW load. 
Type Bird 6156. 

3 Signal generator and power amplifier continously 
covering the full bandwidth and power up to the 
maximum specified input power. 
Type hp 8640 + Motorola modules. 

4 Spectrum analyzer for stabillity checking 
Type hp 8558B 

5 Network analyzer for passively checking or aligning 
the output LP - filter attenuation and SWR 
Type hp 8505A 

6 Bi-Directional coupler for sweeping input power 
and reflection, 
Type Narda 3020A 

7 Coaxial cables RG 214, power attenuators and 
transitions. 

8 Coaxial load SWR = 1,5 consisting of several meters 
of RG 213 providing a forwardattennuation of 7dB 
and a return loss of 14dB giving a 1,5 SWR load with 
varying phases. 

9 DC ~ instruments lOOuA, 2 off for measuring 
collector currents at the current test points. 

10 Digital multimeter for DC - measurements 
(RF insensitive) 

11 Adjustable power supply 0 - 15V 
0 - 20A DC. With current limit. 

TUNING PROCEDURE 

8 

1 If not enough. instruments are available, simplified measurements can be 
carried out on the normal operating frequency with the actual driver. 

2 If the PA is fitted with the coaxial by-pass relay RS 220, it must 
first be removed. 

3 Check that the transistor screws are firmly secured. 
4 Connect 100 uA instruments to the TPICl and TPIC2 sockets. 
5 Remove the socket to J6 during tuning. 
6 Connect a 150W power meter and load close to the output. 
7 Connect a driver with nominal power via a directional power meter and 

the Narda BI - directional coupler. 
8 Tune Cl and C3 for best input return loss over the band (~-10 dB). 
9 Check the output power across the band at 15 - 20W input. 

If the output at 68 MHz is too low, fine tune C3. 
10 Connect the 1,5 SWR cable load and the adjustable power supply. 

4562/o 

Sweep the band and checkstabillity with the supply 14,5 ... 10,8" V. 
Do not sweep outside the band. 
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RS 211 

11 Check the output reflection detector with the 1,5 SWR load and J6 
removed,that the UR voltage is+ 0,7 ..• 1,0V across the band. 

12 Check with 1,0 load and lOOW output that UR does not exceed 0,5V 
across the band. 

13 Connect J6 and check that the +14V from the PSU regulates down 
when the RF - lo ad is removed .. 

14 Also check that the PA restarts with the mains switch or when the 
drive is quickly removed and applied. 

15 Remount the Coaxial Relay if used. Specially check that the short 
coaxial cable at the relay output not is twisted or hurt or that any 
cables are in contact with RF points on the PC. Check that the baluns 

16 
are free around C5 and C18. 
At a replacement of transistor, mica capacitor or coils it shall be 
soldered with type 96/4% Pb/Ag(melting temperature of 23.s<>C) 

9(9) 

17 At a replacement of transistor a thin layer of silicon grease compound 
shall be used. Screw mount the transistor to the chassis before 
soldering. If the PC card has been removed, check that the flanged 
resistor and the transistors are tightly screwed to the cooler. 
After a possible replacement of the coaxial cables .l 1 or ,l s, the 
thru-plating on the PC card must be reassured by a tubular rivet 

18 

which is soldered on booth sides of the PC card before the cable is 
mounted again. 

19 After any repair in the LP-filter, the input SWR and harmonic atten­
uation shall be checked at the.link point to have a return loss (-26dB. 

20 The current unbalance in normal operation should be below 3A. 
Any collector current should never exceed 9A. 

TYPICAL TEST DATA 

68 78 88 MHz 
Output Power at 15W in 90 98 84 w 
IC 1 6,6 6,5 6,4 A 
IC 2 6,0 6,4 5,0 A 

Output Power at 20W in 95 110 95 w 
IC 1 (< 9A) 7,4 7,0 6,8 A 
IC 2 (<9A) 6,6 7,0 5,2 A 

Input reflection (<-lOdB) -14 -18 -14 dB 

UF at lOOW (2,75±0,5V) 3,2 V 

UR at 1,0 SWR (<O ,5V) 0,3 V 

UR at 1,5 SWR (0,7 ... l,OV) 0,7 V 

Stabillity SWR = 1,5 +14V 15 ... 20W ok 

Stabillity SWR = 1,5 +10,8V 15 ... 20W ok 

Voltage reduction of PSU at SWR :i: 00 ok 

Visual inspection + screws secured ok 

4562/o 
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SMS 6871.T 1 

Nr I Ant.I Ändring och/eller medd.·nr I Datum I lnf. I God 

AN- POS. BENÄMNING VÄRDE TOL. FABRIKAT TYP 
TAL 

Otv ltem Comoon .. nt Value to 1. Manufact. Tvoe 

1 RFI 1 Filter 25A Eire 1202-052 

2 RFI 2 Il 5A Ferroperm 9/0168.62 

RFI 4 ll 5A Il 9/0168.62 

1 PC 1 PA-board as sy. RS PC 211 

1 W1 Chassie, bo dy RS RS 211 08 i 

1 W2 Coo 1 er, rear RS RS 211 07 I 
I 

1 W3 Il front RS RS 211 06 
' 

1 W4 Cover plate RS RS 211 12 

1 W5 Mounting support RS RS 210 10 I 
1 W6 Cable RS RS 211 23 

1 W7 Il RS RS 211 23 

1 W8 Cabl ing set, interna] RS RS 211 23 

1 W9 lnsulating disk RS RS 211 22 

1 W10 Cab I i ng set, external RS RS 211 24 

10 W11 Screw ECS M2,5x6 

5 W12 Il ECS M3x6 

6 W13 Il ECS M3x10 

4 W14 11 M6S 6x20 

15 W15 Il MC6S 6x12 

1 W16 Il ECS M4x6 

7 W17 Crimp nut M4 USM 

4 W18 Nut M6M 6 I 
I 

1 W19 Washer BRB o, 5x3, SJ 7.5 

4 W20 Il BRB 1 , 7x6, 5; 12 

10 W21 Spring washer SCHNORR 2,7 

12 W22 Il Il SCHNORR 3,2 

1 W23 Il Il SCHNORR 4,3 

15 W24 Il 11 SCHNORR 6,3 

4 W25· Il Il FBB l , Sx6, 5) 12 I 

1 W26 Hexagonal spacer M3 45mm BIX En i nt 

1 W27 Panel text RS RS 2 11 29 

S~A 
r I I I f/Xt eo R ev A srncKHOLM swrnEN I 

Oet.-rir I Ant. I Benämning I Material I Mod.-nr Ämne I Dimension Anm. I 
Konetr. I Ritad I Kop. Kontr. I Stand. I Godk. I Skala I Ersätter I Ersatt av I OS/EK 

Blad 1 : 2 I 0~·2 . 0 1. 2 8 
I 

RADIOSYSTEM STYCKL I STA Parts List I 
Utvecklings AB 100/20W 68-88M(1z 

Ritn.·nr 
PA 

Stockholm F/Xt RS 211 02 
'. RS 211 
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Nr I Ant.1 Ändring och/eller medd.·nr I Datum j Ini. jGodi 

AN- POS. BENÄMNING 
TAL 

VÄRDE TOL. FABRIKAT· TYP 

Otv ltem Comoonent Value to 1. Manufact. Tvpe 

OPTION 1 11 Level de teet b r 11 

1 W30 Level detector board RS RS 220 12 (PC 221) 

1 W31 Cabl ing set RS RS 211 23 

4 \.132 Screw EMS M3x10 

4 W33 Spring washer SCHNORR 3,2 

2 RFI 5 Filter 5A Ferroperm 9/0168.62 

RFI 6 Il 5A Il 9/0168.62 
.-.....-

-

-

OPTION 2 COAX RELAY 

1 W40 Coax re 1 ay RS RS 220 

2 W41 Screw MC6S 4x12 

2 W42 Spring washer SCHNORR 4,2 

1 RFI 3 Filter 5A Ferroperm 9/0168.62 

1 Copt2 Capacitor 10uF 20V Kemet Tl 108106 M02AS 

1 W34 Soldering tag El fa 48-9300-4 

I 
I 

I 

. -

SRA 
r I I I f /Xt ,,;&;'?J Rev A STOCKHOLM SWEDEN 

Det.-nr I Ant. I Benämning I Material I Mod.-nr Ämne I Anm. Dimension 
Konatr. I Ri~S/EK I Kop. Kontr. I Stand. I Godk. I Skala I Ersätter I Ersatt av 

RADIOSYSTEM STYCKL I STA Parts List 
Blad 2: 2 I Dat'82. 03. 08 

Utvecklings AB PA 100/20\.J 68-83MHz Ritn.•nr 
Stockholm RS 211 F/Xt RS 211 02 
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Nr I Ant.1 Ändring och/eller medd.-nr I Datum I lnf. jGoc 

AN- POS. BENÄMNING 
TAL 

VÄRDE TOL. FABRIKAT TYP 

Otv ltem Comnonent Value tal. Manufact. Tvoe 
1 Rl Res i stor, RF 50Q 20W Pyrofilm PPT 515-20-3,50 

4 R2 Il carbon 15&1 2W· AB HB , 
R3 Il Il 150. 2W AB HB 

R4 Il Il 150. 2W AB HB 

R5 Il Il 150. 2W AB HB 

2 R6 Il Il 22r. 0,5W AB EB 

R7 Il Il 2212 0,5W AB EB 

4 R8 Il Il 10Q 0,5W AB EB 

R9 Il Il 1011 0,5W AB EB 

R10 Il . Il 10Q 0,5W AB EB 

R 11 Il Il 10Q . 0 '5W AB EB 

2 R12 Il , wire-wound 0,025&1 5% Vitrohm 350-8L 

R13 Il Il 0,025&1 5% Il Il 

2 R14 Il metal 22Q 1% Resista MK 2 ' 
R15 Il Il 2211 1% Il Il 

2 Rl6 Il Il 4K7Q 1% Il Il 

R17 Il Il 4K]Q 1% Il Il 

2. Rl8 Il Il 1 KQ 1% Il Il 

R19 Il Il 1 KQ 1% Il Il 

2 R20 Il Il 56KQ 1% Il Il 

R21 Il Il 56Kn 1% Il Il 

1 Cl Capac.i tor, trimmer 18pF Ph 2222 809 09003 
1 C2 Il mica 56pF 2% Jahre 49.43 250V ' 
1 C3 Il trimmer 10pF Ph 2222 809 05002 ' 
1 C4 Il mica 18oF ±1 Jahre 49.43 250V ' 
4 C5 Il Il 82pF ±2 Il Il Il 

C6 Il Il 82pF ±2 Il Il Il 

6 C] Il Il 1000pF 10% Unelco J101 

2 C8 Il Il lOOpF 2%• Jahre 49.53 500V 
4 C9 Il Il 470pF 2% Il Il Il 

C10 Il Il 470pF 2% Il Il Il - . 

4 c 11 Il ceramic lnF Ph 2222 6~0 01102 ' 
8 Cl2 Il Il 1 OnF Il 2222 640 02103 

r I I I F/Xt /.30 RevA SRA 
Det.-rir I Ant. I I Material I Mod.-nr Ämne I Benämning Dimension A n m. STOCKHOLM SWE'.JEN 

Konatr. I Rio;/EK I Kap. Kontr. ·' I Stand. I Godk. I Skala I ErsAtter I Ersatt av 

RADIOSYSTEM Blad I Da'g 2 . 0 1 . 1 3 
STYCKLISTA Parts list l . ~ 

Utvecklings AB Ritn.·nr 
Stockholm PC 211 F/Xt RS 211 03 .. 



Oce 
7361-44 

SMS 6871.1 1 

Nr I Ant.1 Ändring och/eller medd.-nr I Datum I lnf. I God 

AN- POS. BENÄMNING 
TAL 

VÄRDE TOL. FABRIKAT TYP 

Otv I tem Comoonent Value tal. Manufact. Tvoe 

2 C13 Capacitor, rnica 150pF 2% Jahre 49.53 500V 

4 C14 Il Il 180pF 2% Il Il Il 

C15 Il ·Il 180pF 2% Il Il Il 

C16 11. Il lOOOpF 10% Unelco J101 

C17 Il Il 82pF 2% Jahre 49.53 250V 

C18 Il Il 82pF 2% Il Il Il 

C19 Il Il 1000pF 10% Unelco J101 

C20 Il Il lOOpF 2% Jahre 49.53 500V 

C21 Il Il 470pF 2% Il Il Il 

C22 Il Il 470pF 2% Il Il Il 

C23 Il cerami c 1 OnF Ph 2222 640 02103 , 
C24 Il , rn i ca 150pF 2% Jahre 49.53 500V 

C25 Il Il 180pF 2% Il Il Il 

C26 Il Il 180pF 2% Il Il Il 

C27 Il Il lOOOpF 10% Unelco J101 

C28 Il , ceramic 1 nF Ph 2222 630 011 02 

C29 Il , mica 1000pF 10% Unelco J101 

C30 Il ceramic 1 OnF Ph 2222 640 02103 , 
C31 Il Il 10nF Il Il 

C32 Il Il 1 nF Il 2222 630 01102 

2 C33 Il tantal 1 OuF 20V Kemet T110 8106 M02AS • 
C34 Il , mica lOOOpF 10% Unelco JlOl 

C35 Il ceramic 1 OnF Ph 2222 640 02103 , 

C36 Il Il lOnF Il Il I 
C37 Il Il 1nF Il 2222 630 01102 

C38 Il tantal lOuF 20V Kemet T110 8106 M02AS 
' 

2 C39 Il , rni ca 39pF ±1 Jahre 49.43 250V 

C40 Il Il 39oF ±1 Il Il Il 

2 C41 Il Il 33pF ±1 Il Il Il 

C42 Il Il 33pF ±1 Il Il Il 

2 C43 Il ceramic 22pF NPO Ph 2222 631 10229 
' 

2 C44 Il Il 100pF Il 2222 631 58101 

C45 Il Il 1 OnF Il 2222 640 02103 

C46 Il Il 22pF NPO Il 2222 631 10229 

C47 Il Il lOOoF Il 2222 6 31 58101 

r I I I F/Xt /30 RevA§~A 
Det.-iir I Ant. I Benämning I Material I Mod.-nr Ämne I Dimension A n m. STOCKHOLM. SWEDEN 

Kon1tr. I Ri~/EK I Kop. Kontr. I Stlnd. I Godk. I Skaia I Ersätter I Enat! av 

RADIOSYSTEM Blad 
STYCKL I STA Parts List 2:4 

I Dat. 

82IQ1 I 1 3 
Utvecklings AB Ritn.-n1 

Stockholm PC 211 F/Xt RS 211 03 
. -
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Nr I Ant.1 Ändring och/eller medd.-nr I Datum I lnf. I Godk 

AN- POS. BENÄMNING VÄRDE TOL. FABRIKAT TYP 
TAL 

Otv I tem Comoonent Value to 1. Manufact. Tvoe 

C48 Capacitor, ceramic 1 OnF Ph 2222 640 02103 

1 Ll Cai 1 g 5 n=6 RS RS 211 25 

1 L2 Il g 5 n=4 RS RS 211 25 

L3 Printed ca i 1 

L4 Il Il 

L5 Il Il 

L6 Il Il 

L7 11 Il 

L8 Il Il 

L9 Il Il 

L10 Il Il 

1 L 11 Cai 1 g 5 n=2 RS RS 211 25 

1 L12 Il g 6 n=6 RS RS 211 25 

1 L13 Il g 5 n=3 RS RS 211 26 

2 L14 Il g 6 n=5 RS RS 211 26 

2 L15 Il g 6 n=3 RS RS 211 26 

L16 Il g 6 n=5 RS RS 211 26 

1 L17 Il 

" 5 
n=l RS RS 211 26 I 

L18 Il 0 6 n=3 RS RS 211 26 

2 L19 Il 0 5 n=3 RS RS 211 27 
4 L20 I nductor. Fe Ph 4312 020 36690 

2 L21 Il , RFC 0. 1 uH Dale IM 2 

2 L22 Ca il g 5 n=5 RS RS 211 27 

L23 I nductor, Fe Ph 4112 020 366go 

L24 Coi 1 g 5 n=3 RS RS 211 27 

L25 lnductor. Fe. Ph 4312 020 36690 
L26· Il . RFC 0. 1 uH Dale IM 2 

L27 Co il 
" 5 

n=5 RS RS 211 27 

L28 I nducto r. Fe Ph 4112 020 366go 

2 tl Rioid 1 i ne RS RS 2.11 1 7 

2 t2 Il Il RS RS 211 18 

2 t3 Il Il RS RS 211 lg S~A 
[ I I I F/Xt /.::'t:J Rev A srocKHotM swrnrn 

Oet.-tir I Ant. I Benämning I Material I Mod.-nr Ämne I Anm. Dimension 
Konstr. 

l~iVEK I Kop. I Kontt. I Stand. I Godk. I Skala I Ersl.lter I Ersatt av 

RADIOSYSTEM STYCKLISTA Parts List 
Blad 3:4 I 0 ·s2. o 1 . 1 3 

Utvecklings AB Ritn.·nr 

Stockholm PC 211 
F/Xt RS 2 11 03 .. . -

I -
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SMS 6871.1 1 

Nr I Ant.1 Ändring och/eiler medd.-nr I Datum I lnf. I G_od 

AN-
POS. BENÄMNING VÄRDE TOL. FABRIKAT TYP 

TAL 

Otv ltern Cornnonent Value to 1. Manufact. Tvoe 

1.4 Rigid 1 i ne RS RS 211 19 

.Q,5 11 Il RS RS 211 18 

26 Il Il RS RS 211 1 7 

2 Ql Transistor TRW TP 2180 

Q2 -
Il Il Il 

2 Zl Di ode HP 1N6263 

Z2 Il Il Il 

1 Jl Coax connector assy. L=170 RS RS 217 07 

1 J2 Il Il Il L=230 RS RS 217 07 

1 J6 Connector 5-pole Mol ex 22-27-2051 

2 J7 Il 1-pole Abiko 115 12 65 

J8 Il 1-pole Il Il 

2 TPIC1 Il 2-pole Mol ex 22-27-2021 

TPIC2 Il 2-pole Il Il 

1 W1 PC-board RS PC 211 

1 W2 PC-board RS RS 211 28 

1 W3 Cover RS RS 211 16 

1 W4 Shield plate RS RS 2 11 16 

1 W5 Screw ECS M2,5x6 

1 W6 Nut M6M 2,5 

1 W7 Soldering tag El fa 48-9300-4 

2 W8 lnsulating wafer Suhner nz-0-0-11 

8 W9 Copper fo i 1 0, 1x5x1 0 mm 
1 W10 Spring washer Schmorr 0 2,7 

.. 

-

r I I I F/Xt ,,Bö 
SRA 

R e v A srncKHOLM swrnrn 

Det.-rir I Ant. I Benämning I Material I Mod.-nrÄmne I Anm. Dimension 
Konatr. I Ritad I Kop. Kontr. I Stand. I Godli. I Skala I Ersätter I Ersatt av 

OS/EK 

RADIOSYSTEM . 
STYCKL I STA Parts List 

Blad I Dat. 

~;~ 82 03,QB 
Utvecklings AB Ritn.·nr 

Stockholm PC 211 
F/Xt RS 211 03 .. 
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PA - STAGE 100/20W RS 214 

Photo PA + PSU See RS 211 

Specification .................................................................... 2 

Description ········································································· 4 

Circuit diagram RS 214 RS 214 01 

Component location RS 214 RS 214 04 

Il Il PC 214 RS 214 05 

Parts list RS 214 RS 214 02 

Il Il PC 214 RS 214 03 
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Specification 100 i-~ Power Amplifiers RS 211, 214, 2lf., ?17, 218. 

2 

~odular add-on Power Amplifiers consistjng of one PA-module and one companion 
220 V/+14 V 19 A PSU-module F.S 210. The PA consists of 2 rugged derated push-pull 
final 80 W transistors with LP-filters and protection in a P.FI~screened Al-module 
with good heat transfer. Capable of continous operadon at max ambient temperature 
and high SWR. The PA and the PSU, having the same dimensions, are normaly mounted 
together to form a 3e high 200 mm dcep 19" unit. The PA can be fed from an externa! 
+13.6 V battery, and can as an option be fitted with a Pnut monitoring relay, test 
outputs 9 or a carrier operated T/R Coaxial hy-pass relay for operation at mains 
failure or with simplex stations. A larger PSU RS 210 A is availahle which can supply 
25 A or 6 A for tl"ie Driver and for battery chargin?,. 

1. 
2. 

3. 

4. 

5. 

6. 

Mod el 

Frequency ranp,e 
Output power nomx 

Output power max 

Input power nom 

Input power max 

SWR lTl 

SWR lo ad 

RS 211 

68 - 88 
80 - 100 

120 

20 

25 

RS 214 

144 - 174 
80 - 100 

120 

20 

25 

RS 216 

370 - 425 
80 - 100 

110 

7 

9 

it2 (<3 <luring faulty antenna) 

<1.5 normally 

RS 217 RS 218 

415 - 470 460 - 512 }fHz 
80 - 100 80 - 100 ~ 

110 110 w 

7 7 w 
9 9 w 

~ 

7. 

8. 

9. 

SWR protection 

Harmonics 

Withstands SWR = QO for 24 h at max voltage and temp. 

10. 

11. 

Spurious 

Adj. channel power 

C: 2 µW (-77 dB) 

<:0.2 µW (-87 dB) 

<-77 dB 

12. .AM-modulation < 3% 

13. Syncronou s AM < 1% 

14. Intermod. generation 4.3 typ 8 dB, .6 5 typ 20 dB 

15. Shock res i stant 3 x 1000 x 15 g 

16. Temperature range -25 ••• +55°C amhient 

17. Operation Continous 0 - 100% k eyin~ 

18. Reflection protectjon at Pr ~25 W appr -3 dB Po 

19. Temperature .. at trs > 8o 0 r. appr -3 dB Po 

20. Output-indication Green LED > 50 w = option 
Relay closure::i-50 w = option 

21. Test output via 8 pin socket to +100 µA 2 

-1 
-2 

kn.instr. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

Coaxial by-pass 

Mains voltage 

at Pin< 0.25 x nom = option -5 

220 V ..,.. 10% 47 - 63 Hz 
Il current typ 2 A max 3 A F.MS 

fuse ~f AT 

connector CEE type 22/VI male 

" isolation 2COO V 
Il PFI VDE 0875 curve N -12 

" indication Yellow LED >+10 V DC 

X) Dependent on supply voltage 

4563/o 

dB 

= option -3 
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30. PSU current limit 

31. OVP protection 

32. PA voltage 

33. PA current typ/rrlaX 

34. MTBF expected 

35. Dimensions 

36. IN OUT Connectors 

Requirements applicable for Driver: 

4. 

5. 

6. 

9. < 20 mW 

20 A. fold back to 10 A 

>16 V 

+14 V nom (+10.8 ..• +15.~ V) 

16/19 16/19 16/19 16/19 16/19 A 

> 20 000 h 

w = 19" 
H = 3e 
D = 
Weij?ht = 

• 482.tTl!TI with bracYets 
= 130 mm 

200 + 70 mm 
14 kj! cornplete 

Typ NF 50 ohm 

10. inband <::0.04 pW, out of band <:: 0.2 pW 

11. < -71 dB 

4563/o 
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100/20W POWER AMPLIFIER RS 214 

INTRODUCTION 

The Power Amplifier contains the PC - card PC 214. 
As an option the Coaxial By - Pass Relay RS 220 and 
the Relay Card PC 221 cah be mounted. 
'nle required +14V DC is normally supplied by the 
companion PSU RS 210. 

The two RF transistors are mounted with a thin 
layer of thermal grease to the solid aluminium 
chassis that is provided with several large 
convecting fins. With a +14V DC input, approximately 
15A is drawn which means that 210 - lOOW + 20W =130W 
is dissipated, without the neea for forced ventilation. 

ni.e cover is screw sealed to be dust and RFI tight. 
The +14V input and alarm outputs are all RFI screened 
to reduce radiation into nearby receivers. 
'nle amplifier is fitted with a reflection protection 
output that will reduce the +14V DC a few volts in case 
of a high antenna SWR above 1.50 

OPERATION 

Any component exchange or soldering on the strip line 
final amplifier card should be avoided as special 
precautioas as type of solder melting temperature, 
heat permitted and the mechanical stress and exact 
positioning of the capacitors and transistors require 
special training for a proper result. 
A unit or PC - Card replacement is instead recommended 
in the field, if a fault has been localized with input 
power on and from conclusion of the output power and 
instrument readings. 

If the nominal input power drops more than -2dB below 
nominal the power gain of the transistors in class B 
is nonlinear and at a certain level will drop low 
suddenly. In this transition region some unstabillity 
will occur, generating sidebands and it is not recommended 
to operate below 60W and above 120W output power. Never 
should the specified maximum input power be exceeded. 

The diode Dl prevents reverse voltage rectification into 
the +14 V PSU input and current !imitation, if the RF -
Dri_ve is first applied to the PA before the PSU is switched on. 

When mounting a lOOW power amplifier and its PSU in a cabinet, 
do not cover the air convecting around its all cooling fins. 
In a 19 inch cabinet leave 1 free and open air space of 
44.45nun below,above and behind the unit so that cooling air 
can pass freely. 

If more than 5 channels of lOOW are mounted in a 19 inch 
cabinet with almost continous operation, a thermostat 
controlled fan starting at + 40°C should be used. 

4 
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RS 214 

4563/o 

AMPlIFIER CARD PC 214 100/20W 144-174MHz 

The input power is amplified in parallel in 2 identical 
transistors. The two 80W rated transistors are normally 
only driven to SOW to give a total of lOOW output and are 
thus operating well below ma~imum ratings of collector 
current and junction temperature. Tile transistors operate 
with base and emitters DC-grounded, mounted to a PTFE 
dielectric strip-line PC-card. 

Tile maximum permitted collector junction temperature is 
200°C, and the thermal resistance j-c is 0.7°C/W. 
Th.is means that at a flange temperature of lOOcC a maximum 
dissipation of 140W is permitted per transistor. 
The transistors are designed to withstand short periods 
of high SWR. If the high SWR should remain it is necessary 
to reduce the supply voltage or drive level via the 
reflection protection sensed at the amplifier output. 

The transistor input impedance at 174MHz is 1.0 + jl. 7 ohm. 
The first series element of the base impedance transformer is the 
transistor base lead plus the distance to C9,10. The second shunt 
element is mica capacitors C9,10. The third series element is 13. 
The fourth shunt element is CS,6. The fifth series element is 12. 
The sixth shunt element is C4,52. At the parallel addition point 
each leg represents a 25 ohm impedance and added 12.5 ohm. 

Impedance transformation from 12.5 ohm at the junction point to the 
input 50 ohm is carried out by the series 7:th ele~ent 11 and the 
shunt 8:th element Cl,2. 

The two wide emitter leads of the strip line 'flanged transistors 
are fed to the lower ground plane of the strip line PC - card via 
short copper straps. The locations of the symmetrical base C9, 
ClO and the collector Cl3, Cl4 first transformation capacitors 
are very important with a tolerance of ::1: 0. 5rmn. 

The transistor gain at low frequencies (0.5 - 10 MHz) is quite 
high and resistive damping is used to reduce the generation of 
oscillating sidebands at changing load and drive conditions of 
the transistor. 

The base side is damped by R8 + 120 .. The collector load is damped 
by Rl0,L23. Unbalance between Ql and Q2 is damped in R2 and R5. 

The +14V supply is decoupled at low frequencies by the capacitors 
C38,C37. 

5 
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6 
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Tile collector RF - current is appr. 7.4A RMS so resistive losses 
must be short and minimal in Cl3 and Cl4 as well as in 14. 
The output coupling capacitor Cl6 carries appr. 2.5A RMS and is 
less critical. 

The collector current of each individual transistor as drawn from 
the +14V supply can be measured across the 0.025ohm Rl2 resistor 
on TPICl which reads -0.200V at SA DC. 

The output collector transformation up to 50ohm is also of the 1P­
type with 6 Tchebyscheff sections for flat wide band matching from 
1.1 + j l.4ohm. optimum collector load impedance. The first element 
is RL + Cc + Le of the transistor collector plus 14. The second 
element is the shunt capacitors Cl3,Cl4. The third element is the 
series inductance L5. The fourth element is the shunt capacitor ClS. 

At the'adding junction each leg sees a 25ohm load, and the combina­
tion 12.5ohm is stepped up by the fifth series element LlO and the 
sixth shunt capacitance element Cl7~18. 

Immediately after the output,,a soldering link is available at SO 
ohms that enable factory fine tuning of the inductors of the 1P -
filter setting attenuation and SWR. 

Output LP - filtering is done in the 9 section derivated 1P - filter 
consisting of Lll, 12,13,14,15,16,17,18 and C39,40,41,42. 
Three attenuation peaks are provided by 113 C40, 115 C41, and 117 C42 
at 350, 286, and 430 MHz respectively.The second h:armonics at 288 to 
384 MHz are here attenuated>SSdB and'>'53dB up to 600 MHz for higher 
order harmonics. In the pass~band the input reflection is<:_26dB which 
corresponds to an input SWR of .(, 1.10 

After the LP - filter there are 2 directional coupling loops that 
each senses -31 dB of the Forward respectively Reflected output 
powers, which are then detected in diodes Zl and Z2. Rl4,C51 terminate 
the coupled loops and determine the directivity (rv20dB). Coupling 
flatness versus frequency is compensated for by C44. Two independent 
outputs are available with an EMF of +2.5 VDC at lOOW to J6 -5,4 and ~. 
J6 -1,2 to drive both +lOOuA instrument test points and level alarms. 
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RS 214 
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1 

2 

3 

4 

5 

6 

7 

SERVICING RS 214 

'The following instruments are reconnnended 
at centralized complete mainfenance. 

Directional power meter for measurement of drive 
power and input reflection. 
Type Bird 43 with probes. 
Output power meter and 150W load. 
Type Bird 6156. 
Signal generator and power amplifier continously 
covering the full bandwidth and power up to the 

·maximum specified input power. 
Type hp 8640 + Motorola modules. 
Spectrum analyz·er for stabillity checking 
Type hp 8558B 
Network analyzer for passively checking or aligning 
the output LP - filter attenpation and SWR 
Type hp 8505A 
Bi-Directional coupler for sweeping input power 
and reflection. 
Type Narda 3020A 
Coaxial cables RG 214, power attenuators and 
transitions. 

8 Coaxial load SWR = 1,5 consisting of several meters 
of RG 213 providing a forward at'tennuation of 7dB 

9 

10 

11 

1 

2 

3 
4 
5 
6 
7 

8 
9 

10 

4563/o 

and a return loss of 14dB giving a 1,5 SWR load with 
varying phases. 
DC - instruments lOOuA, 2 off for measuring 
collector currents at the current test points. 
Digital multimeter for DC - measurements 
(RF insensitive) 
Adjustable power supply 0 - 15V 
0 - 20A DC. With current limit. 

TUNING PROCEDURE 

If not enough< instruments are available,simplified measurements can be 
carried out on the normal operating frequency with the actual driver. 
If the PA is fitted with the coaxial by-pass relay RS 220, it must 
first be removed. 
Check that the ~ransistor screws are firmly secured. 
Connect 100 uA instruments to the TP!Cl and TPIC2 sockets. 
Remove the socket to J6 during tuning. 
Connect a 150W power meter and load close to the output. 
Connect a driver with nominal power via a directional power meter and 
the Narda BI - directional coupler. 
Tune Cl andC52 for best input return loss over the band (C:.-10 dB). 
Tune C17 to max output power at 174MHz. 
Check the output power across the band at 15 - 20W input. 
Connect the 1,5 SWR cable load and the adjustable power supply. 
Sweep the band and checkatabillitywith the supply 14,5 .•. 10,s·v. 
Do not sweep outside the band. 
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RS 214 

11 Check the output reflection detector with the 1,5 SWR load and J6 
remowed, that the UR voltage is+ 0,7 ... 1,0V across the band. 

12 Check with 1,0 load and lOOW output that UR does not exceeds 0,5V 
across the band. 

13 Connect J6 and check that the +14V from the PSU regulates down 
when the RF - load is removed. 

14 Also check that the PA restarts with the mains switch or when the 
drive is quickly removed and applied. 

15 Remount the Coaxial Relay if used. Specially check that the short 
coaxial cable at the relay output not is twisted or hurt or that any 
cables are in contact with RF points on the PC. 

16 At a replacement of transistor, mica capacitor or coils it shall be 
soldered with type 96/4% Pb/Ag (melting temperature of 235° C). 

8(8) 

17 At.a replacement of transistor a thin layer of silicon grease compound 
shall be used. Screw mount the transistor to the chassis bfore 
soldering. If the PC card has been removed, check that the flanged """""" 
resistor and the transistors are tightly screwed to the cooler. 

18 After a possible replacement of the coaxial cables 17 or la, the 
thru-plating on the PC card must be reassured by a tubular rivet 
which is soldered on booth sides of the PC card before the cable is 
mounted again. ~ 

19 After any repair in the LP-filter, the input SWR and harmonic atten­
uation shall be checked at the link point to have a return loss L-26dB. 

20 The current unbalance in normal operation should be below 3A. 
Any collector current should never exceed 9A. 

TYPICAL TEST DATA 
144 160 174 MHz 

Output Power at 15W in 95 100 90 w 
IC 1 5,2 5,0 5,1 A 
IC 2 4,7 4,8 4,5 A 

Output Power at 20W in 95 110 95 w 
IC 1 (<'. 9A) 5,6 6,3 5,5 A 
IC 2 (<9A) 5,2 5,8 4,6 A 

Input reflection (<-lOdB) 014 -18 -14 dB 

UF at lOOW (2,5~0,5V) 2,6 V 
. 

UR at 1,0 SWR c<o·;sv> 0,2 V 

UR at 1,5 SWR (0,7 .•• 1,0V) 0,7 V 

Stabilli:ty SWR= 1,5 +14V 15 ... 2ow ok 

Stabillity SWR= 1,5 +10,SV 15 •.. 2ow ok 

Voltage reduction of PSU at SWR = oa ok 

Visual inspection + screws secured ok 

4563/o 
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N• IAnt.j Ändring och/eller medd.-nr I Datum I Ini. jGodk. 

AN- POS. BENÄMNING VÄRDE TOL. FABRIKAT TYP 
TAL 

Otv ltem Comoonent Value to l. Manufact. Tvoe 

1 RFI 1 Fil ter 2SA Eire 1202-0S2 

2 RFI 2 Il SA Ferroperm 9/0168.62 

RFI 4 Il SA Il 9/0168.62 

1 Dl Diade Motorola INS823 

1 PC 1 PA-ca rd assy. RS PC 21 LiA 

1 Wl Chassie, bo dy RS RS 211 08 

1 W2 Cool er, rear RS . RS 211 07 

1 W3 Il front RS RS 211 06 , 

1 W4 Cover plate RS RS 211 12 

1 ws Mounting support RS RS 210 10 

1 W6 Cable RS RS 211 23 

1 W7 Il RS RS 211 23 

1 W8 Cabling set,· interna! RS RS 211 23 

1 W9 lnsulating disk RS RS 214 10 

1 WlO Cabling set, externa!. RS RS 211 24 

10 Wl 1 Screw ECS M2,Sx6 I 
6 W12 Il ECS M3x6 I 

6 Wl 3 Il ECS M3x10 

4 W14 Il 

' M6S 6x20 

lS W15 Il MC6S 6x12 

1 W16 Il ECS M4x6 

7 W17 Crimp nut M4 USM 

4 W18 Nut M6M 6 

1 W19 Washer BRB O,Sx3,5> 7,5 I 

4 W20 Il BRB 1, 7x6,5) 12 

10 W21 Spring washer SCHNORR 2,7 
-

13 W22 Il Il SCHNORR 3,2 I 
1 W23 Il Il SCHNORR 4,3 

lS W24 Il Il SCHNORR 6,3 

4 W25 I) Il FBB l ,Sx6,5> 12 I 
1 W26 Hexagonal spacer M3 4Smm BIX Enint 
1 W27 Panel text RS RS 214 09 

1 W44 Soldering tag Elfa 48-9300-4 

r I I I F/Xt ici~(:.) Rev A SRA 
Det.-rir I Ant. I Benämning I Material I Mod.-nr Ämne I Dimension A n m. STOCKHOLM. SWEOEN 

Kon•tr. I 1ö~/EK I Kop, Konlr. ., I Stand. I Gadk. I Skala I Eralltet I Ersatt av 

RADIOSYSTEM STYCKL I STA Parts list I Bl ad 1 :2 1 °~·2 . o 3 . o a 
Utvecklings AB Ritn,-nr 

Stockholm RS 214 f /Xt RS 214 02 
.. I 



Oce 
7361-44 

SMS 6871.1 1 

Nt IAnt.1 Ändring och/eller medd.-nr I Datum I lnf. j Godk. 

AN- POS. BENÄMNING TAL 
VÄRDE TOL. FABRIKAT TYP 

Otv I tem Comoonent Value to l. Manufact. Tvoe 

OPT l'ON 1 11 Level de teet l>r•• 

1 W30 Leve! detector card RS RS 220 12 (PC 221) 

1 W31 Cab 1 ing set RS RS 211 23 

4 W32 Screw EMS M3x10 

4 W33 Spring washer SCHNORR 3,2 

2 RFI s Fi 1 ter SA Ferroperm 9/0168.62 

RFI 6 Il SA Il 9/0168.62 

I 

OPTION 2 COAX RELAY 

1 W40 Coax relay RS RS 220 

2 W41 Screw MC6S 4x12 

2 W42 Spring washer SCHNORR 4,2 

1 RFI 3 Fil ter SA Ferroperm 9/0168.62 

1 w34 Soldering tag Elfa "48-9300-4 

' 

1 Copt2 Caoacitor 10uF 20V Kemet T 11 0 B 1 0 6 MO 2AS 

SRA 
[ I I I F/Xt .IJC) R ev A srocKHDLM swrneN j 

Det.-nr I Ant. , Benämning I Material I Mod.-nr Ämne I 
Dimension Anm. I 

Kon1tr. I Ri~S/EK Kop. I Konlr. I Stand. I Godk. I Skala I Ersllter I Ersatt av 
t 

RADIOSYSTEM Blad 2:2 I Oat 

·.- STYCKL I STA Parts List "82. 03. 08 
Utvecklings AB Ritn.-nr 

Stockholm· RS 214 F/Xt RS 214 02 
.. .. 
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Nr I Ånt.1 Ändring och/eller medd.-nr I Datum I lnf. J.Godk. 

AN- POS. BENÄMNING 
TAL 

VÄRDE TOL. FABRIKAT TYP 

Otv ltem Comnonent \Jalue to 1. Manufact. Tvoe 

- Rl Resistor 

4 R2 Il ,carbon 2W 15n 10% AB HB 

R3 11 Il Il 15Q 10% Il Il 

R4 Il Il Il 15Q 10% Il Il 

R5 Il Il Il 15Q 10% Il Il 

- R6 

- R7 

4 R8 Il Il 0,5W 10Q 10% AB EB I 
R9 Il Il Il lOQ 10% Il Il 

RlO Il Il Il lOQ 10% Il Il 

R 11 Il Il Il 10Q 10% 11 Il 

2 R12 Il ,wi re-wound 0,025.12 5% Vitrohm 350-SL 

R13 Il Il 0,025Q 5% Il Il 

2 R14 Il meta! 47Q 1% Resista MK 2 
' 

R15 Il Il 47Q 1% Il Il 

2 R16 Il Il 4k7Q 1% Il Il 

R17 Il il 4k7Q 1% Il Il 

2 R18 Il Il lkQ 1% Il Il 

R19 Il Il lkQ 1% Il Il 

2 R20 Il Il 56kQ 1% Il Il 

R21 Il Il 56kQ 1% Il Il 

3 C1 Capacitor, trimmer 18pF Ph i 1 i ps 2222 809 09003 

3 C2 Il mica 22pF ±lpF Jahre 49.43 250V 
' 

1 C3 Il Il 220pF 10% Unelco 3HS0006 

1 C4 Il Il 56pF 2% Jahre 49.53 soov 
4 cs Il Il 68pF 2% Il Il · 11 

-
C6 Il Il 68pF 2% Il Il Il 

C7 Il 11 68pF 2% Il Il Il 

C8 Il Il 68pF 2% Il Il Il 

4 C9 Il Il 220pF 2% Il Il Il 

C10 Il Il 220pF 2% Il Il Il 

- c 11 

- C12 SRA 
[ I I I F/Xt tcf::-t) Rev A srncKHOLM swrnEN 

Det.-nr I Ant. I Benämning I Material I Mod.-nr Ämne I Anm. 
Dimension 

Konatr. I RiOS/EK I Kop. I Kontr. I Stand. I Godk. I Skala I ErsAtter I Ersatt av 

RADIQSYSTEM Blad I Dal. 

STYCKLISTA Parts List 1: 4 82.02.02 
Utvecklings AB Ritn.-nr 
Stockholm PC 214A F/Xt RS 214 03 
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Nr I Ant.1 Ändring och/eller medd.-nr I Datum I ini. J Godk. 

AN- POS. BENÄMNING 
TAL 

VÄRDE TOL. FABRIKAT TYP 

Otv ltem Comoonent Value to l. Manufact. Tvoe 
2 C13 Capac i tor, mica 120pF 20/ 

'O Jahre 49.53 soov 
3 Cl4 Il Il 150pF 2% Il Il Il 

ClS Il Il 150pF 2% Il Il il . 

4 C16 Il 11 lOOOpF 10% Unelco J 101 

C17 Il t.r i mmer 18pF Ph i 1 i ps 2222 809 09003 
' 

1 C18 Il , mica 39pF 2% Jahre 49.43 250V 

- C19 

- C20 

C21 Il Il 220pF 2% Il 49.53 soov 
C22 Il . Il 220pF 2% Il Il Il 

- C23 

C24 Il Il 120pF 2% Il il Il 

C25 Il Il 150pF 20, Il Il Il 
'O 

- C26 

C27 Il Il lOOOpF 10% Unelco J 101 

- C28 

C29 Il Il 1000pF 10% Il Il 

4 C30 Il ceramic 10nF Phi 1 ips 2222 640 02103 
' 

- C31 

2 C32 Il Il 100nF Siemens B37449-F6104-S2 

2 C33 Il tantal lOµF 20V Kemet T110 6106 M02AS 
' 

C34 il mica 1000pF 10% Unelco J 101 
' 

C35 Il ceramic lOnF Ph i 1 ips 2222 640 02103 
' 

- C36 

C37 Il Il 100nF Siemens B37449-F6104-S2 I 
C38 Il tantal 10µF 20V Kemet T 11 0 8106 M02AS 

' 
C39 Il mica 22pF ±lpF Jahre 49.43 250V 

' 
C40 Il Il 22pF ±lpF Il Il Il 

1 C41 Il Il 18pF ±lpF Il Il Il 

1 C42 Il Il 15pF ±lpF Il Il Il 

- C43 

2 C44 Il ceramic 33pF NPO Ph i 1 i ps 2222 631 10339 ' 
2 C45 Il Il lnF Il 2222 630 01102 

- C46 

C47 Il Il 33pF NPO Il 2222 631 10339 

r I I I F/Xt 
/? ,,., 

Rev ASRA /~#(;/ 

Det.-nr I Ant. I Benämning I Material I Mod.·nr Ämne I Dimension A n m. STOCKHOLM SWEDEN 

Kona!t, I Ri1'~/EK I Kop. Kon!t. I Stand. I Godk. I Skala I Ersltter I Ersatt av I 
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Nr I Ant.1 Ändring och/eller medd.-nr I Datum j lnf. I God~ 
AN-
TAL POS. BENÄMNING VÄRDE TOL. FABRIKAT TYP 

Otv ltem ComnonPnt Value to l. Manufact. Tvoe 
C48 Capacitor, ceramic lnF Ph i 1 i ps 2222 630 011 02 

C49 Il Il 1 OnF Il 2222 640 02103 

C50 Il Il 10nF Il Il 

1 C51 Il Il 6p8F NPO Il 2222 631 09688 I 
C52 trimmer 18pF Il 2222 809 09003 , 

Ll Pr i nted ca i 1 
.. 

L2 Il Il 

L3 Il Il 

L4 Il Il 

L5 Il Il 

L6 Il Il 

L7 Il Il 

L8 Il Il 

L9 Il Il 

L10 Il Il 

1 L 11 Coi 1 
" 5 

n=l, 5 RS RS 214 06 

2 L12 Il 

" 5 n=3,5 RS RS 214 07 

1 L 13 Il 0 5 n=l RS Il 

L14 Il 

" 5 
n=3,5 RS Il 

1 L15 Il 

" 3 n= 1 , 5 RS Il 

1 L16 Il 

" 5 
n=3,5 RS Il 

1 L17 Il 

" 4 
n=l , 5 RS RS 214 08 I 

1 L18 Il 

" 5 n=2,5 RS Il 

2 l19 Il 

" 5 n=3 RS RS 214 06 

4 L20 lnductor, Fe lOµH Philips 4312 020 36690 

- L21 

2 l22 Coi l !.l 5 n=5 RS RS 214 06 

L23 lnductor, Fe 10µH Ph i 1 i ps 4312 020 36690 

L24 Coi l ' 0 5 n=3 RS RS 214 06 

l25 I nductor, Fe lOµH Ph i 1 i ps 4312 020 36690 

- L26 

L27 Coi l 0 5 n=5 RS RS 214 06 

L28 lnductor, Fe 10µH Philips 4312 020 36690 

1 l29 Coi l 
" 5 

n=5 RS RS 214 06 

r I I I F/Xt /~c) RevASRA 
Det.-nr I Ant. I Benämning I Material I Mod.-nr Ämne I Dimension A n m. STOCKHOLM. SWEDEN 

Konstr. I Ri~~/EK I Kop. Kontr. I Stand. I Godk. I Skala I Ersätter I Ersatt av I 

I 
RADIOSYSTEM STYCKL I STA Parts List 

Blad 3: 4 I Dat. 
82.02.02 

Utvecklings AB Ritn.-nr 
Stockholm PC 214A F/Xt RS 214 03 
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Nr IAnt.I Ändring och/eller medd.-nr I Datum I lnf. IGodk. 

AN- BENÄMNING VÄRDE 
I 

TAL POS. TOL. FABRIKAT TYP 

Otv ltern Cornoonent Value tol. Manufact. Tvoe 

2 Ql Transistor ~otorola MRF 245 

Q2 Il Il Il 

2 Zl Di ode HP 1N6263 I 
Z2 Il HP 1N6263 

I 
I 

1 j 1 Coax connector assy. L=l 70 RS RS 217 07 

1 J2 Il Il Il L=230 RS Il 

1 J6 Connector 5-pole Mol ex 22-27-2051 I 
2 J7 Il 1-pole Abiko 115 12 65 I 

J8 Il 1-pole 11 Il 

2 TPIC 1 Il 2-pole Mol ex 22-27-2021 

TPIC 2 Il 2-pole Il Il 

1 Wl PC-board RS RS 211 28 
' 

1 W2 PC-board RS PC 214A 

1 W3 Shield RS RS 2 11 16 

1 W4 Shield cover RS RS 211 16 

2 W5 lnsulator wafer Suhner 772-0-0-11 

8 W6 Copper fo i 1 0, 1x4x10 

' 

SRA 
r I I I F/Xt ;;30 Rev A srncKHotM swrnrn 

Öet.-rir I Ant. I Benämning I Material I 
Mod.-nr Amne I Anm. Dimension 

Kanatr. I RiO;/EK 
I Kap. I Kantr. I Stand. I Godk. I Skala i Ersätter I Ersatt av· 

RADIOSYSTEM STYCKL I STA Parts List I Blad 4:4 I Dat8 2 . 0 2 . O 2 

Utvecklings AB Riln.·nr 

Stockholm PC 214A F/Xt RS 2 1 L1 03 
I I 
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Photo PA + PSU See RS 211 
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Specification 100 \·' P0wer Amplifiers RS 211, 214, 216, 717. 718. 

2 

'1-'fodular add-on Power Amplifiers consisting of one PA-module and one companion 
220 V/+14 V 19 A PSU-module RS 210. The PA consists of 2 rugred derated push-pull 
final 80 W transistors'with LP-filters and protection in a P.FI-screened Al-mo<lule 
with good heat transfer. Capable of continous operatjon at max ambient temperature 
and high SWR. The PA and the PSU, having the same dimensions, are normaly mounted 
together to forM a 3e hip,h 200 mm deep 19" unit. The PA can be fed from an externa! 
+13.6 V battery, and can as an option he fitted with a Pout monitoring relay» test 
outputs, or a carrier operated T/R Coaxial by-pass relay for op~ration at mains 
failure or with simplex stations. A larger PSU RS 210 A js availahle which can supply 
25 A or 6 A for tfie Driver and for ba t tery chargi np. 

1. 
2. 

3. 

4. 

5. 

6. 

7. 

Mod el 

Frequency range 
Output power nomx 

Output power max 

Input power nom 

Input power max 

S'h"'R in 

SWR load 

RS 211 RS 214 RS 216 

fi8 - 88 144 - 174 370 - 425 
80 - 100 80 - 100 80 - lf\O 

120 120 llO 

20 20 7 

25 25 9 

'2 ( < 3 during faul ty antenna) 

<L5 normally 

RS 217 

415 - 470 
8C" - 100 

110 

7 

9 

RS 218 

460 - 512 ~Hz 
80 - 100 w 

~ 
110 

7 

9 

w 

8. SWR protection 

Harmonics 

Withstands SWR = 00 for 24 h at nax voltage and temp. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

Spurious 

Adj. channel power 

C: 2 µW (-77 dB) 

<:0.2 pW (-87 dB) 

-' -77 dB 

A..~-modulation <3% 

Syncronous AM < 1% 

Intermod. ~eneration 4.3 typ 8 dB, .6 5 typ 20 dB 

Shock resistant 3 x 1000 x 15 g 

Temperature range -25 ••• +55°C amhient 

Operation Continous 0 - 100% ~eying 

Reflection protectjon at Pr ::>-25 W appr -3 dB Po 

Temperature at trs > 80°r. Appr -3 dB Po 

Output.indication Green LED >SO W = option 
Relay closure::>50 "' = option 

via 8 pin socket to +100 pA 2 

-1 
-2 

k.Qinstr. 

22. 

Test output 

Coaxial by-pass 

Mains voltage 

at Pin< 0.25 x nom = option -5 

23. 220 V -t- 10% 47 -
24. " current typ 2 A max 3 A F~S 

25. fuse ~6 AT 

26. connector CEE type 22/VI male 

27. " isolation 2C'OO V 

28. .. FFI VDE 0875 curve N -12 

29. indication Yellow LED >+10 V DC 

X) Dependent on supply voltage 

4564/o 

63 Hz 

dB 

option ~3 



RADIOSYSTEM 
UTVECKLINGS AB 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

PSU current limit 

OVP protection 

PA voltage 

PA current typ/max 

MTBF expected 

Dimensions 

IN OUT Connectors 

Requirements applicable for Driver: 

4. 

5. 

6. 

9. < 20 mW 

2C' A. fold bad· to 10 A 

>16 V 

+14 V nom (+10.8 ••• +15.6 V) 

16/19 16/19 16/19 16/19 16/19 A 

> 20 000 h 

w = 19" 
H -= 3e 
D = 
Wei~ht = 

= 482 TTl!TI with brackets 
= 130 mm 

200 + 70 mm 
14 kg complete 

Typ NF 50 ohm 

10. inband <::0.04 pW, out of band < 0.2 pW 

11. < -71 dB 

4564/o 
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100/7 W POWER AMPLIFIER RS 217 

INTRODUCTION 

The Power Amplifier contains the PC - card PC 2170 
As an option the Coaxial By - Pass Relay RS 220 and 
the Relay Card PC 221 cah be mounted. 
The required +14V DC is normally supplied by the 
companion PSU RS 210. 

The 1+2 RF transistors are mounted with a thin 
layer of thermal grease to the solid aluminium 
chassis that is provided with s~veral large 
convecting fins. With a +14V DC input, approximately 
17A is drawn which means that 238 - lOOW + 7W = 145W 
is dissipated, without the neea for forced ventilation. 

The cover is screw sealed to be dust and RFI tight. 
The +14V input and alarm outputs are all RFI screened 
to reduce radiation into nearby receivers. 
The amplifier is fitted with a reflection protection 
output that will reduce the +.14V DC a few volts in case 
of a high antenna'sWR above 1.5. 

OPERATION 

Any component exchange or soldering on the strip line 
final amplifier card should be avoided as special 
precautions as type of solder melting temperature, 
heat permitted and the mechanical stress and exact 
positioning of the capacitors and transistors require 
special training for a proper result. 
A unit or PC - Card replacemerit is instead recommended 
in the field, if a fault has been localized with input 
power on and from conclusion of the output power and 
instrument readings. 

If the nominal input power drops more than -2dB below 
nominal the power gain of the transistors in class B 
is nonlinear and at a certain level will drop low 
suddenly. In this transition region some unstabillity 
will occur, generating sidebands and it is not recommended 
to operate below 60W and above llOW output power. Never 
should the specified maximum input power be exceeded. 

When mounting a lOOW power amplifier and its PSU in a cabinet, 
do not cover the air convecting around its all cooling 
fins ,· In a 19 inch cabinet leave 1 free and open air space 
of 44.45mm below,above and behind the unit so that cooling 
air can pass freely. 

If more than 5 channels of lOOW are mounted in a 19 inch 
cabinet with almost continous operation, a thermostat 
controlled fan starting at + 4f/ C should be used. 

4 
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RS 217 

5 

AMPLIFIER CARD PC 217 100/7W 415 - 470 MHz 

ni.e incoming 7W is firat amplified to 28W at 50 ohm impedance level 
available at a soldering link. Tile input matching is fine adjusted by 
Cl and C2 and the output power flatness is set by C17. The 50W output 
rated transistor Ql has a sparately decoupled +14V input lead and it 
can be separately tuned and ·measured if needed. 

TI!.e output power is amplified in push-pull in 2 identical transistors. 
ni.e two 70W rated transistors are normally only driven to 50W to give 
a total of lOOW output and are thus operating well below maximum ratings 
of collector current and junction temperature. ni.e transistors operate 
with base andemitters DC - grounded, mounted to a PTEE dielectric strip­
line PC-card. 

ni.e maximum permitted collector junction temperature is 200°c, and the 
thermal resistance j-c is o.'tc/W. ni.is means that at a flange temperature 
of 120°C a maximum dissipation of lOOW is permitted per transistor.The 
transistors are designed to withstand short periods of high SWR. If 
the high SWR should remain it is necessary to reduce the supply voltage 
or drive level via the reflectionlprotection sensed at thr amplifier 
output.TI!.e balun transformerll, 2 at the input and.l3,A,4 at the output 
reduces the number of transforming shunt capacitors by series connection 
of the impedances giving a lower resistive transformation ratio. The 
first section of the Balun consists of a short lengthll of 50 ohm rigid 
line whose outer conductor is grounded at the input side. TI!.e outer con­
ductor presents a high inductive impedance seen at the output relative 
to ground. For syn:nnetry reasons a grounded inductive outer conductor 
line l 2 loads the other output pole. Each line consists of SO ohm lines 
slightly shorterthan 90°. Tile output impedance at each half is thus 25 ohm 
or 50 ohm together, being fed in 180°phase opposition. 

TI!.e transistor input impedance at 470 MHz is appr. 0.3 - jl.2 ohm. The 
first element of the base impedance transformation to 25 ohms is Rb + Lb 
+L4. Tile second element is shunt mica capacitors C26, C27. Tile third series 
element is a series inductance. Tile fourth element is shunt capacitor C25. 
Capacitor C22 is a strip line mica capacitor blocking the base bias. TI!.e 
fifth element is the series inductance from C25 trough C22 to the center 
of C20. The sixth element is the shunt capacitance of 2xC20 + ·21. 

The two wide emitter leads of the strip line flanged transistors are fed 
to the lower ground plane of the strip line PC -card via short copper 
straps. The locations of the symmetrical base C26 ,C27 and the collector 
C30, C31 first transformation capaci tors are very important with a tole­
rance af! 0.2mm. 

The transistor gain at low frequencies (0.5 - 10 MHz) is quite high and 
resistive damping is used to reduce the generation of oscillating sidebands 
at changing load and drive conditions af the transistor. 
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RS 217 6 

The base side is damped by R14 + 14. The collector load is damped by 
R4 + L9. The +14V supply is decoupled at low frequencies by the capacitors 
C52, 44. 

The collector RF-current is appr. 9.lA RMS so resistive losses must be 
short and minimal is C30 and C31. The output coupling capacitor C38 
carries 2.8A RMS and is les~ critical. 

The collector current of each individual transistor as drawn from the 
+14V supply can be measured across the 0.025 ohm R7 resistor on TPICl 
which reads -0.200V at SA DC. 

The output collector transformation up to 25 ohm is also of the LP-type 
with 6 Tchebyscheff sections for flat wide band matching from 0.6 ~ jl.6 
ohm optimum collector load impedance. The first element is RL + Cc + Le 
of thetransistor collector plus L. The second element is the shunt cap~ 
citors C30, C31. The third element is a series inductance. The fourth 
element is the shunt capacitors C34, C35. The fifth element is a series 
inductance. The sixth element is the shunt capacitance of 2xC40 + 41. 
Here the two amplifier halves of 25 ohm are series added to see a 50 ohm 
load that isunbalanced in the 1:1 lines.l3 andi4. ~ 

Immediately after the output Balun, a soldering link is available at 
50 ohms that enable factory fine tuning of the inductors of the LP-filter 
setting attenuation and SWR. 

Output LP-filtering is first done in the 4 section derivated LP-filter 
consisting of Lll, C55, Ll2~ Ll6, C56, Ll3. In the passband the input 
reflection is-< 18dB. 

After the LP-filter there are 2 directional coupling loops that each sense~ 
-3ldB of the Forward respectively Reflected output powers, which are then 
detected in diades Zl and Z2. Rl6, C62 terminate the coupled loops and 
determine the directivity (-v20dB).Coupling flatness versus frequency is 
compensated for by C57. Two independent outputs are available with an 
EMF of +3 VDC at lOOW to J6 -5.4 and J6 -1.2 to drive both +lOOuA instru­
ment -test points and level alarms. ""' 

The short lines i 6,,ts and Ll5 form an additional 3-section LP-filter 
attenuatin~ the second harmonic after the measuring dides Zl, Z2. The 
lines .f 6, .t" 5 are open ended short lines that at fundamental are capaci­
tive hut at the harnionic provide 90°short circuits. The notches are set~ 
at 740 and 940 MHz. 
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9 

10 

11 

SERVICING RS 217 

11le following instruments are recommended 
at centralized complete maintenance. 

Directional power meter for measurement of drive 
power and input reflection. 
Type Bird 43 with probes. 
Output power meter and 150W load. 
Type Bird 6156. 
Signal generator and power amplifier continously 
covering the full bandwidth and power up to the 
maximum specified input power. 
Type hp 8640 + Motorola modules. 
Spectrum analyzer for stabillity checking 
Type hp 8558B 
Network analyzer for passively checking or aligning 
the output LP - filter attenuation and SWR 
Type hp 8505A 
Bi-Directional coupler for sweeping input power 
and reflection. 
Type Narda 3020A 
Coaxial cables RG 214, power attenuators and 
transitions. 
Coaxial load SWR = 1,5 consisting of several meters 
of RG 213 providing a forward attennuation of 7dB 
and a return loss of 14dB giving a 1,5 SWR load with 
varying phases. 
DC - instruments lOOuA, 2 off for measuring 
collector currents at the current test points. 
Digital multimeter for DC - measurements 
(RF insensitive) 
Adjustable power supply 0 - 15V 
0 - 20A DC. With current limit. 

TUNING PROCEDURE 

7 

1 

2 

If not enough. instruments are available,simplified measurements can be 
carried out on the normal operating frequency with the actual driver. 
If the PA is fitted with the coaxial by-pass relay RS 220, it must 
first be removed. 

3 Check that the transistor screws are firmly secured. 
4 Connect 100 uA instruments to the TPICl and TPIC2 sockets. 
5 Remove the socket to J6 <luring tuning. 
6 Connect a 150W power meter and load close to the output. 
7 Connect a driver with nominal power via a directional power meter and 

the Narda BI - directional coupler. 
8 Tune Cl and C3 for best input return loss over the band (<.-10 dB). 
9 Tune Cl7,C18,C21,C41 and C54 for max output power, and check the trans­

istor efficiency at the same time. Tune C24 or C25 for equal current 
in the transistors Q2 and Q3. Check the output power across the band 
at 6 - 9W input. 

4564/o 
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10 Connect the 1,5 SWR cable load and the adjustable power supply. 
Sweep the band and checkstabillitywith the supply 14,5 ... 10,BV. 
Do not sweep outside the band. When needed retune C24 ar C25. 

11 Check the output reflection detector with the 1,5 SWR load and J6 
removed, that theUR voltage is+ 0,7 ... l,OV across the band. 

12 Check with 1,0 load and lOOW output that UR does not exceed. O,SV 
across the band. 

13 Connect J6 and check that the + 14V from the PSU regulates clown 
when the RF - load is removed. 

14 Also check that the PA restarts with the mains switch or when the 
drive is quickly removed and applied. 

15 Remount the Coaxial Relay if used. Specially check that the short 
coaxial cable at the relay output not is twisted or hurt ar that any 
cables are in contact with RF points an the PC. 

16 At a replacement of transistor, mica capacitor or coils it shall be 
soldered with type 96/4% Pb/Ag (melting temperature af 235°C ). 
At a transistor replacement the small temperature sensitive porzellan 
capacitors at collector and base must first be removed. Use a plier 
ta cool the capacitor body and a soldering iron with not to small tip. 
When mounting the porzellan capacitors again, they must be soldered 
with LMP 179°C 62/36/2 Sn Pb Ag and their body cooled by a plier. 
'nle position shall be exactly as early~ • 

8(8) 

17 At a replacement of transistor a thin layer af silicon grease compound 
shall be used. Screw mount the transistor to the chassis before 
soldering. If the PC card has been removed, check that the flanged 
resistor and the tr~nsistors are tightly screwed ta the cooler. 
After a possible replacement af the coaxial cables l 1 ar,..!, 8, the 
thru-plating on the PC card must be reassured by a tubular rivet 

18 

which is soldered on booth sides of the PC card before the cable is 
mounted again. 

19 After any repair in the LP-filter, the input SWR and harmonic atte­
nuation shall be checked at the link point ta have a return loss~-18dB. 

20 The current unbalance in normal operation should be below 3A. 
Any ~ollector current should never exceed 9A. 

TYPICAL TEST DATA 
415 440 470 MHz 

Output Power at 7W in 90 98 95 w 
IC 1 (~4,SA) 3,3 3,4 3,5 A 
IC 2 (< 9A) 7,8 7,8 7,1 A 
IC 3 (<9A) 8,0 7,9 6,8 A 

Input reflection (4'-lOdB) .:..14 -18 -16 dB 

UF at lOOW (2,75! 0,5V) 2,9 V 

UR at 1,0 SWR (40 ,5V) 0,3 V 

UR at 1,5 SWR (0,7 ... 1,0V) 0,8 V 

Stabillity SWR = 1,5 +14V 6 - 9W ok 

Stabillity SWR = 1,5 +10 ,8V 6 - 9W ok 

Voltage reduction of PSU at SWR = ~ ok 

Visual inspection + screws secured ok 

4564/o 
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, ni. Ändring och/eller medd -nr Datum Ini / Godk i 

AN- POS. BENÄMNING 
TAL 

VÄRDE TOL. FABRIKAT TYP 

Otv I tem Comoonent Value to I. Manufact. Tyoe I 
I 

1 RFI 1 Fi 1 ter 2SA Eire 1202-0S2 

2 RFI 2 Il SA Fe rrope rm 9/0168.62 

RFI 4- ;1 SA Il 9/0168.62 i 
I 

1 PC 1 PA- board assy. RS PC 217 

1 Wl Chassie, bo dy ·Rs RS 211 08 i 
1 W2 Coo I er, rear RS RS 211 07 I 
1 W3 Il front RS RS 211 06 I • 

I 
1 W4 Cover plate RS RS 211 12 

1 ws Mounting support RS RS 210 10 

2 W6 Cable RS RS 211 23 

1 W7 Il RS RS 211 23 

1 W8 Cab l i ng set,· interna l RS RS 211 23 

1 W9 lnsulating disk RS RS 217 11 

1 Wl 0 Cabl ing set, externa] RS RS 211 24 

10 W11 Screw ECS M2,Sx6 

7 W12 Il ECS M3x6 

8 Wl 3 Il ECS M3x10 I 
4 W14 Il M6S 6x20 

1 S Wl S Il MC6S 6x12 

1 W16 Il ECS M4x6 I 
i 

9 W17 Crimp nut M4 USM I 
4 W18 Nut M6M 6 I 
1 W19 Washe r BRB I 0,5x3,5>7,5 

4 W20 Il BRB 1,7x6,5> 1 2 

10 W21 Spring washer SCHNORR 2,7 

14 W22 Il Il SCHNORR 3,2 

1 W23 Il Il SCHNORR 4,3 

lS W24 Il Il SCHNORR 6,3 

4 W2S 11 Il FBB 1 , Sx6, 5; 12 

1 W26 Hexagonal spacer M3 4Smm BIX Enint 

1 W27 Panel text RS RS 21 7 10 I 

!~~/ r I I I F/Xt t<..:fö Rev A 

Det.-iir I Anl I Benämning I Material I Mod.-nr Ämne I Anm. 

I Dimension 
Konatr. I Rb~/EK I Kop. I Kontr. I Stand. I Godk. I 5kal& I Ersltter I Eraatt av 

RADIOSYSTEM STYCKLISTA Parts List 
BI ad l : 2 I D"B·2. 03.08 

Utvecklings AB PA 100/7\./ 41S-470MHz Ritn.-nr 

Stockholm RS 217 F/Xt RS 21 7 02 
.. I 

I 
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Nt I Ant.j Ändring och/eller medd.-nr I Datum I Ini. I Godk.j 

AN- POS. BENÄMNING 
TAL 

VÄRDE TOL. FABRIKAT TYP 

Otv I tem Comoonent Value to I. Manufac t. Tvoe 

OPTION 1 11 Level detectc i r 11 

1 W30 Leve! detector board RS RS 220 12 (PC 221) 

1 w31 Cabling set RS RS 2 11 23 

4 W32 Screw EMS M3x10 I 
4 W33 Spring washer SCHNORR 3,2 I 
2 RFI 5 Fi 1 ter SA Fer rope rm 9/0168.62 I 

RFI 6 Il SA Il 9/0168.62 

I 
- I 

OPTION 2 COAX RELAY 

1 W40 Coax relay RS RS 220 

2 W41 Screw MC6S 4x12 I 
2 W42 Spring washer SCHNORR 4,2 

1 RFI 3 Fi 1 ter SA Ferroperm 9/0168.62 
1 Copt Capacitor lOµF 20V Kemet Tl 10B1 06 M02AS 

1 W34 So 1 deri ng tag El fa 48-9 300-4 

I 
I 
I 

I 

-
I 
I 

I 

S~A 
r I I I f/Xt (~/2 Rev A STOCKHOLM. SWEDEN I 

Det.-rir I Ant. I Benämning . I Material I Mod.-nr Ämne I 
Dimension Anm. I 

Kanatr. I Ri~S/EK I Kop. I Kontr. I Stand. I Godk. I Skala I EnUter I Ersatt av i 

I 
RADIOSYSTEM STYCKLISTA Parts List 

Blad 2 :2 I DatB 2 . 0 3 • 0 8 

Utvecklings AB PA 100/7W 41S-470MHz 
Ritn.-nr 

Stockholm RS 217 F/Xt RS 217 02 
i 
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Nr I Ant.1 Ändring och/eller medd.-nr I Datum I lnf. jGodk 

AN- POS. BENÄMNING 
TAL 

VÄRDE TOL. FABRIKAT TYP 

Qtv I tem Comoonent Value to l. Manufact. Tvoe 
6 Rl Resistor, ca rbon 10Q 0,5W AB EB 

R2 Il Il 1 OQ 0,5W AB EB 

3 R3 Il ,wi re-wound 0,025Q 5% Vitrohm 350-8L 

R4 Il carbon 10Q 0,5W AB EB , 
R5 Il 11 10Q 0,5W AB EB 

R6 Il , wi re-wound 0,025&1 5% Vit rohm 350-8L 

R7 Il Il 0,025&1 5% Il Il 

2 R8 Il metal 5K6n 1% Resista MK 2 , 

R9 Il Il 5K6n 1% Il Il 

2 RlO Il Il 47KQ 1% Il Il 

-
R 11 11 Il 47KQ 1% Il Il 

2 R12 Il Il 1 rn 1% 11 Il 

R13 Il Il l KQ 1% Il Il 

R14 Il carbon 101'2 0 ,sw AB EB , 
R15 Il Il 101'2 o,sw AB EB 

2 R16 Il meta! 471'2 1% Resista MK 2 , 
R17 Il Il 47rl 1% Il Il 

7 Cl Capacitor, trimmer 10pF PH 2222 809 05002 

C2 Il Il 10pF Il Il 

. 
2 C3 Il porcelain 30pF ATC lOOB-300-J-MS-X-500 , 

3 C4 Il Il 18pF Il lOOB-180-J-MS-X-500 

8 cs Il mica 220pF 10% Unelco 3HS0006 ' 
1 0 C6 Il porcelain 47pF ATC lOOB-470-J-MS-X-500 , 

C7 Il Il 47pF Il Il 

C8 Il Il 30pF Il lOOB-300-J-MS-X-500 

C9 Il Il 18pF Il 1008-180-J-MS-X-500 

1 ClO· Il ceramic 100nF Siemens B37449-F6104-S2 
' 

9 c 11 Il Il 1 nF Ph 2222 630 01102 

C12 Il Il 1 n F Il Il 

C13 Il Il 1 nF Il Il 

3 C14 Il tantal lOµF 20V Kemet Tl 10 Bl 06 M02AS , 

c15 Il mica 220pF 10% Unelco 3HS0006 
' 

2 C16 , porcelain 15pF ATC 1008-150-J-MS-X-500 
[ I I I F/Xt ,/)'":-/'j 

RevA SRA ,. ·"···"' 
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Nr IAnt.1 Ändring och/eller medd.-nr I Datum I lnf. I Godk 

AN- POS. BENÄMNING 
TAL 

VÄRDE TOL. FABRIKAT TYP 

Otv I tem Comoonent Value to 1. Manufact. Tvoe 

C17 Capacitor, trimmer 10pF Ph 2222 809 05002 

2 C18 Il Il 3p5F Il 2222 809 05001 

2 C19 Il porce 1 a iin 6p8F ATC 100B-6R8-J-MS-X-500 
' 

C20 Il Il 18pF Il 1008-180-J-MS-X-500 

C21 Il trimmer 10pF Ph 2222 809 05002 
' 

C22 Il mica 220pF 10% Unelco 3HS0006 
' 

C23 Il Il 220pF 10% Il Il 

C24 Il trimmer lOpF Ph 2222 809 05002 
' 

C25 Il Il 10pF Il Il 

C26 Il porcelain 47pF ATC 1008-470-J-MS-X-500 
' 

C27 Il Il 47pf Il Il 

C28 Il Il 47pF Il Il 

C29 Il Il 47pF Il Il 

C30 Il Il 47pF Il Il 

-

C31 Il Il 47pF Il Il 

C32 Il Il 47pF Il Il 

C33 Il 11 47pF Il Il 

4 C34 11 Il 22pF Il 1008-220-J-MS-X-500 

C35 Il Il 22pF Il Il 

C36 Il ' Il 22-pF Il Il 

C37 Il Il 22pF Il Il 

C38 Il , mica 220pF 10% Unelco 3HS0006 

C39 Il Il 220pF 10% Il Il 

C40 Il porcelain 15pF ATC 1oos-150-J-Ms-x-soo 
' 

C41 Il trimmer lOpF Ph 2222 809 05002 
' 

C42 Il mica 220pF 10% Unelco 3HS0006 
' 

C43 Il Il 220pF 10% Il Il 

2 C44 Il polyester 0,47µF 63V ERO MKT 1822-447/065 
' 

C45 Il Il 0,47µF 63V Il Il 

C46 Il ceramic lnF Ph 2222 630 011 02 
' 

C47 Il Il 1 nF Il Il 

C48 Il Il 1 nF Il Il 

C49 Il Il 1nF Il Il 

cso Il Il 1 nF 11 Il 

·-
C51 Il Il lnF Il Il SRA 

[ I I I /..{CJ -
F/Xt ,._ . Rev A srncKHOLM swrnEN 
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Nr I Ant.I Änd~ing och/eller medd.·nr I Datum I lnf. I Godk. 

AN- POS. BENÄMNING 
TAL 

VÄRDE TOL. FABRIKAT TYP 

Otv I tem Comnonent Value tal. Manufact. Tvoe 
CS2 Capacitor, tantal 1 OµF 20V Kemet T110 8106 M02AS 

CS3 Il Il 1 OµF 20V Il Il 

CS4 Il trimmer 3pSF Ph 2222 809 05001 
' 

ess Il porcelain 6p8F ATC 100B-6R8-J-MS-X-500 
' 

1 C56 Il Il Sp6F Il 100B-SR6-J-MS-X-500 

2 C57 Il ceramic 6p8F Ph 2222 631 09688 ' 
C58 Il Il 6p8F Il Il 

2 C59 Il Il 560pF Draloric SBFKS R2000 

C60 Il Il 560pF Il Il 

2 C61 Il Il 2p2F Ph 2222 631 03228 

C62 Il Il 2p2F Il Il 

1 Ql Transistor CTC CME 50-12 
2 Q2 Il Il CME 70-12 

Q3 Il Il CME 70-12 

2 Z1 Diade HP 1N6263 

Z2 Il Il 1N6263 

6 L1 I nductor, Fe Ph 4312 020 36690 

3 L2 Coi 1 0 s n=5 RS RS 217 09 

t.3 lnductor, Fe Ph. 4312 020 36690 

L4 Il Il Il Il 

- LS 

- L6 

L7 Coi I 0 5 n=S RS RS 217 09 

L8 Il 0 5 n=5 Il Il 

L9 lnductor, Fe Ph 4312 020 36690 
-L10· Il Il Il Il 

1 L 11 Coi I 06,5 n=1 RS RS 217 09 

1 L12 Il 03,5 n=4 RS RS 217 09 

1 L13 Il 0 4 n=4 RS RS 217 09 

L14 I nuctor, Fe Ph 4312 020 36690 

1 L15 Coi l 0 3 n=3 RS RS 217 09 

L16 Printed ca il S~A 
[ I I I F/Xt /-3;~ Rev A STOCKHOLM -SWEOEN 
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Nr IAnt.I Ändr.ing och/eller medd.-nr I Datum j lnf. j Godk. 

AN- POS. BENÄMNING 
TAL 

VÄRDE TOL. FABRIKAT TYP 

Otv I tem Comoonent Value to 1. Manufact. Tvoe 
1 J 1 Coax connector assy. L=170 mm RS RS 217 07 

1 J2 Il Il Il L=230 mm Il Il 

1 J6 Connector 5-pole Mol ex 22-27-2051 

3 J7 Il 6,3mm 1-pole Abiko 1151265 

J8 Il Il 1-pole 11 Il 

J9 Il Il 1-pole Il Il 

3 TPIC 1 Il 2-pole Mol ex 22-27-2021 

TPIC 2 Il 2-pole Il Il 

TPIC 3 Il 2-pole Il Il 

2 Wl lnsulating·wafer PTFE Suhne r nz-0-0-11 

1 W2 PC-board RS PC 217 

6 W3 Coppe r foi 1 0, 1x5x10mm 

12 W4 Il Il 0, 1 x5x6mm 

2 2. 1 Riqid 1 i ne RS RS 217 08 

2 2.2 Il Il Il Il 

2.3 Il Il Il Il 

2.4 Il Il Il Il 

1 is Il Il Il Il 

1 t6 Il Il Il Il 

. 

SRA. 
[ I I I f/Xt /;fd Rev A srncKHDLM swrnrn 

Det.-rir I Ant. I Benämning I Material I Mod.-nr Ämne I Anm. Dimension 
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Specification PSU-module RS 210 

2 

This module is mounted to a companion 50 or lOOW Power Amplifier module, and 
will supply +14V 19A DC from a 220 (230)V mains input. Big front and rear heat 
fins are provided that dissipate the power regulated by 4 parallel connected 
series regulating transistors. A low voltage drop is maintained in the C-core 
transformer, full wave diodes, and'the series transistors to provide a high 
total efficiency. Overcurrent protection.is provided as well as thermal and 
SWR downregulation of the output to protect the connected PA from overdissi­
pation under extreme conditions. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

4565/o 

Mains voltage 
Il 

Il 

Il 

Il 

Il 

current 

f use 

connector 

isolation 

RFI 

Output voltage 
il 

Il 

Il 

Il 

Il 

ripple 

current 

current limit 

indication 

connector 

Voltage reduction 
at high SWR 

Test points U out 
Il Il I out 

MTBF expected 

Dimensions 

Weight 

220/230V ~10% 47 - 63Hz 

typ 2 max 3A RMS 

~ 6AT externa!, 3.15AT interna! 

CEE type 22/VI male 

2000V 

VDE 0875 curve N-12dB 

+14.0V nom 

<. 20mV p - p (lOOHz) 

19A max 

appr 23A fold back to 6A 

yellow LED> +lOV DC 

LMI 36 - 300 6 pole 

reduced output at Ur > +O. 7V 

U 14V direct 

0.1V/16A DC 

40.000 h 

W = 19"/2 = 241 nnn 
H = 3e = 130 mm 
D = 200 + 70 nnn 

9.5kg 
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POWER SUPPLY UNIT RS 210 

INTRODUCTION 

The PSU is a mains fed conventional regulator employing rectifier 
diodes and series transistors with minimal voltage drops. 
Temperature dependent Ctlrrent limit and a reflection protection 
input are provided to reduce the output voltage and the stress 
of the connected power amplifier in extreme·conditions. 
A fold-back current limit will reduce the heat dissipated in the 
series regulated transistors, in case of a permanent short circuit. 
or when charging an exhausted battery. The nominal rating is 
220V t 10% mains input and +14V 19A, output with low ripple. 

MAINS INPUT 

The mains socket input is fused with a 3AT slow blow fuse that 
can handle the high short inrush current of the C-core 540VA 
mains transformer. Extra tapping points are provided at 230/220V 
to provide a resoldering possibillity in countries with a constant 
high mains voltage. An external mains fuse of 6AT is recommended. 

Rectification with minimal voltage drop takes place in the full 
wave centertapped circuit containing the diodes Zl and Z2. 
The rectified + output from the connnon cathodes is isolated 
against ground via a heat conducting disc. Across the reservoir 
long-life Al capacitor Cl,approximately l.9V p-p of lOOHz saw 
tooth is present at 19A DC. 

SERIES REGULATOR 

Series regulation is obtained through the 4 parallel T0-3 power NPN 
transistors Ql-4. Base current is provided from Q5 and Q6. The 
combination has less than lV total voltage drop at saturation. 

Current sharing and measurement is provided by the 4 x 0.025Jl.emitter 
resistors R9-12. The total current is measured by R21-24 and can be 
read on an instrument on the front panel yellow and red test sockets 
J5,J4. Here an EMF of lOOmV corresponds to 16A output current. The 
Ri is 550 ohm so a lOOuA lk instrument will deflect 65% at 16A and 
100% at 25A. 

With 5A per series transistor and an average voltage drop between 2 
and 8V a dissipation of 40W per transistor can exist and this requires 
large heat sinks and thermal grease on the transistors. 

R2 is a base leakage resisto~ and Rl is a base leakage resistor for Q5. 

VOLTAGE REGULATION 

The output voltage is sensed by R6,7,9 and is compared in a uA 723 
Q7-4 with the reference input of ..• +2,9V on pin 5. The stable refe­
rence is +7.2V supplied by Q7-6 through R27, 28. This +2.9V refe­
rence can also be reduced if the transistor Q9 is forced to conduct 
by either the UR amplifier Ql0-5,6,7 or the CL amplifier Ql0-12,13,14 
or the ~u PROTECTION amplifier Ql0-9,10,8. The network R57/C7 darops 
the down regulation from selfoscillation. 
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RS 210 
4 

Amplified output current from Q7 is supplied at pin 11 which feeds 
the base of the emitter followers Q6 and Q5. Resistor R5 limits the · 
maximum current through Q6 and Z4. R3 protects it from reverse base 
bi as when off. 

Inside the uA 723 the output transistor emitter is brought out on 
pin 10 and the collector on pin 11. 

The output regulated +14V can be fine adjusted with the trimmer 
USET R7. 

CURRENT LIMIT 

The IC Q8 SG3543 is used to limit the output current as it can 
operate with a small sense voltage drop supplied by R9-12 in series 
with the output. 

To limit the maximum dissipation in the series transistors to safe lfl8l4 

levels, a fold-back output voltage load line as seen in drawing 
RS 21035 is used. 

With the output short-circuited, approximately 20V = uc1 10i0swlef~ ~ across the transistors and 5A can flow corresponding to being 
dissipated. Normal dissipation is appr. 4V x 19A = 76W. 

Pin Q8-10 senses the voltage drop across R9-12 via the resistors 
Rl3-16 and Rl7//Rl8 minus a small fraction of the output voltage 
determined by Rl9 + 20, relative to the reference +14V on Q8-ll. 

With cold heat sinks the maximum tolerated output 
up to 25A, hut with rising temperature a protective 
saften the output voltage if 19A is loaded. 

current can be 
reduction will 

At a too high output current Q8-10 will become positive and it's 
output will supply current from pin 12 making Ql0-12 positive. 

After a voltage gain of 3.7 via R47, Q9 will reduce the +2.9V refe~ 
rence corresponding to an output voltage reduction down to appr. +llV. 

~ 

At still higher loading the output Q8-13 will conduct the output 
base drive on Q7-13 starting a further output current reduction. 

A too small R26 would mean a too high current limit. Capacitor C3 
slows down fast transients. 

L:::. U RIPPLE PROTECTION 

If the mains voltage is reduced below -15%, the minimum ripple 
voltage across Ql-4 tNOuld go below saturation at lV and cause 
lOOHz output ripple valley break through. For this reason, at 
low mains voltages down to 150V AC, the output voltage is reduced 
down to appr. +10.SV, before the AU ripple breaks through. 

'Tile average value of UC is sensed via R29 to Ql0-3 and the output 
voltage via R31 to Ql0-2. The difference in the two voltages is 
amplified and fed as a positive voltage to Ql0-9 and compared with 
the fixed reference of +2.2V on Ql0-10. If the input differential 
is below 2.5 VDC, Ql0-8 goes positive causing the base of Q9 to 
conduct and reducing the output voltage until a 2.5V differential 
exists. 
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RS 210 

The pins 6,7,4,9 on Q8 and JlO are connected as a differetial 
voltage comparator to control a separate preregulator module. 

REFLECTION PROTECTION 

5 

The reflection protection function is necessary as a simple means · 
to reduce the power dissipated in the PA in case of antenna faults 
or high power reflectiort at the output. 

A detected UR DC signal >+0.7V into connector J2 is delayed in C8 
and fed into Ql0-5 where it is compared toa part of the +7.2V 
internal reference of Q7. Above the input threshold Ql0-7 goes 
high and via Z9 goes C3 R26 positive. Also RSS and Q9 conduct that 
will reduce the +2.9V reference input into Q7-6, that sets the out­
put voltage. As the +14V is reduced also the output power and UR is 
reduced and the dissipation in the PA. 

Somewhat depending on input power, frequency cable lengths and 
load SWR, the +14V will reduce to appr. +lOV at full reflection. 

BATTERY CHARGING 

In case the PSU-unit is used to provide charging for a battery 
system, the EMF at no load shall not be set higher than 14.4V. 
The diode Z3 protects the transistors Ql-4 against reverse voltages 
with the mains off. 

The LED on the front panel lights up at. about +llV. 
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SERVICING RS 210 

The following instruments are reconunended. 

1 Variac 0 - 25V 3A with a SA AC RMS instrument. 
2 Variable load resistor 0 -2 ohms 20A 
3 Digital voltmeter 3,5 figures 
4 Current DC-meter 0 - 25A 
5 Oscilloscope 0 - 20MHz 

1 

2 

TEST PROCEDURE 

Set the variac at 0 V, put the digital voltmeter on the load. lncrease 
slowly the input voltage and check that the output voltage follows to 
+ 14,lV unloaded. The primary current should be<'.0,5A without load, 
even at 242 V in. 
If necessary set the + 14,1 at the PSU terminals with R7. Check that 
the LED + 14 V goes on above + 11 V. 

6 

3 Connect the load resistor in minimum current position. The current limit 
is then checked in the following way. Put in 245 V then quickly increase 
the load to 26 A where the CL is set with R17 and R20, (R20 is normally 
in full CW position), where the output has dropped appr. 1 V from+ 14V. 
This setting shall be done quickly with cold heat sinks. ~ 
Make a complete short circuit with the l~resistor and notice the 4 

5 

6 

7 

foldback short circuit current at min 4 A typ 5 A. If the foldback current 
is too low, starting could be difficult and R26 must be reduced 1 or 2 steps. 
Set the load resistor to 0,88ohm = 16 A and reduce the mains voltage until 
the +l~V drops 0,2 V. Check that the input voltage is<.205 V. 
Set the input voltage to 220V, set the load 0,74ohm to 19 A, connect the 
oscilloscope AC input at the + 14V output. Reduce the mains voltage until 
the lOOHz ripple breaks down.::>SOmVp-p. The input shall be appr. 150 V. 
'nle corresponding DC voltage is appr. 10,5 V. 
Check the UR - reflecti~n protection input in the following way. Apply 220V 
with 16A load. Apply an extenal DC - voltage into the J2 -2 UR input. 
Measure the 14 V- output and measure UR:>+ 0,7 V at 13,5 V output. 
Continue and check UR4'.l,O V for an output of1VO V. 

Typical operating DC-values at 220V/14V 19A measured with digital voltmeter. 

Q 7 QlO - 1 3,37 VDC J 7 - 4 2,96 VDC 1 15,32 
5 2,93 
6 7,20 

10 2,58 
11 16,87 
12 18 .. 13 
13 3, 77 

Q 8 - 2 1,48 
3 0,06 
4 0,13 
5 0,10 
6 1,41 
7 2,79 
8 0,.09 Q 9 
9 0,09 

10 14,38 
11 14,40 
12 0,14 Q 6 
13 3,76 
15 2,48 
16 18,08 

4565/o 

2 
3 
4 
5 
6 
7 
8 
9 

10 
12 
13 
14 

e 
b 
c 

6,58 
6,58 

18 ,06 
0,0 
0,51 
0,19 
0,17. 
2,93 
2,21 
0' 15 
0,15 
0,55 

0,00 
0,31 
2,93 

e 17,34 
b 16,80 
c 2,56 

2 18,02 
3 14,52 
4 14,53 
5 14,52 
6 15,53 

U out 14,41 

U Cl 0,53 

U Z2a 15,40 

U Z2a Io=O 16 ,0 

U Cl 18,I3 

u Cl ··ro~o 22,1 

VDC ~ 

VRMS 

VRMS 

VRMS 

VDC 

VDC 
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Nr IAnt.j Ändring och/eller medd.-nr I Datum I lnf. jG01 

AN- POS. BENÄMNING 
TAL 

VÄRDE TOL. FABRIKAT TYP 

Otv I tem Comoonent Value to l. Manufact. Tvoe 

1 Cl Capac i tar 68mF 40V Ri fa PEH167HT568 

1 C2 Il 6m8F 25V Rifa PEH169H468 

1 R18 Thermistor, NTC lk/25 c Ph 2322 642 2102 

4 Q1 Transistor Motorola 2N5885 

Q2 11 Il 2N5885 

Q3 Il Il 2NS885 

Q4 Il Il 2N5885 

Q5 Il Il 2N5883 

2 Zl Di ode Ph BYW 92-100 

Z2 Il Ph BYW 92-100 

1 Z3 Il Ph BYW 95C 

1 la LED Yel low o.c BS-SY 5531 

1 Wl Printed circuit assv. RS PC 210A 

1 Sl Panel swi tch CARR AC 482830 

1 J4 Test socket Red Elfa 40-6162-8 

1 JS Il Il Yel low Elfa 40-6164-4 

1 J6 Il Il Black Elfa 40-6160-2 

1 J1 Mains socket Eloroman 8843-SP 

1 F Fuse 3, 15At S.F 

1 Tl Transformer !i40VA RS RS 21014 

5 W2 Transistor socket T0-3 Se i fert TF 3/2 

5 W3 lnsulator wafer T0-3 Thermaf i 1 m 43-03-lAP 

1 W4 Cabl ina set RS RS 21020 

1 W5 Nut. nvlon ~8 Rifa PYB 7008 

1 W6 lnsulator wafer RS RS 21016-1 I 
2 W7 lnsulator tube. teflon ~6/li. 2x2 '.\ RS RS 21016-2 I 
2 W9 Washer. nvlon ~ 12x6.4 Col lv C. DIN 125 

2 W10 C lamo assv. RS RS 21008 

1 W11 Anqle bracket RS RS 21019-1 

1 W12 Mountina block RS RS 2101 g-'3 

1 W13 Mountinn block RS RS 2101g-4 

1 w8 Heat si nk RS RS 21019-2 SRA 
[ I I I F/Xt ,!!O Rev A STOCKHOLM· SWEDEN 

Det.-rir I Ant I Benämning I Material I Mod.-nr Ämne I Anm. Dimension 
Konatr. I Ri~S/EK I Kop. Kantr. I Stand. I Godk. I Skala I Ersl.tter I Ersatt av 

I 
RADIOSYSTEM BI ad1: 3 1ga1. .. 1. 12. 17 STYCKL I STA Parts List 
Ut.veck I ings AB Ritn.-nr 
Stockholm PSU RS 210 F/Xt RS 210 02 

. - . --



Oce 
7361-44 

SMS 6871.1 1 

Nr IAnt.1 Änd~ing och/eller medd.-nr I Datum J lnf. J Go 

AN- POS. BENÄMNING 
TAL 

VÄRDE TOL. FABRIKAT TYP 

Otv I tem Comoonent Value tol. Manufact. Tvpe 

2 W14 Heat si nk RS RS 21009 

1 W15 Front heat srnk RS RS 21005 

1 W16 Rear heat sink RS RS 21006 

1 W17 Cover plate RS RS 21010 

1 W18 Bar, upper left RS RS 21007-1 

1 W19 Bar, lower left RS RS 21007-2 

4 W20 Angle bracket RS RS 21017 

1 W21 Mount i ng bracket RS RS 21021 

1 W22 Cover RS RS 21013 

1 W23 Panel text set RS RS 21022 

6 W24 Screw ECS M3x5 

12 W25 Il ECS M3x12 

4 \·J26 11 FS M3x6 

2 W27 11 FS M3xl0 

8 W28 il LKCS 3x4 

4 W29 Il LKCS 3xl2 

4 W30 Screw MC6S 4x10 

1 W31 Il ECS M4x8 

9 W32 Il MC6S 5x12 

2 W33 Il MC6S 5x30 . 
8 W34 Il MC6S 6x12 

2 W35 Il MC6S 6x20 

4 W36 Il M6S 6x16 

4 w37· Crimo nut M5 Ka 1 ei 

2 W38 Nut M6M 5 

4 W39 Il M6M 6 

4 W40 Washer BRB 6,5x12xl 5 

4 W41 Il BRB 4,3x8x0,b 

2 W42 Il BRB 5,3x8x1 SRA 
r I I I F/Xt bO Rev A STQCl(HQM · SWEDEN 

"' 
Det.-rir I Ant. I Benämning I Material I Mod.·nr Ämne 

Dimension I Anm. 

Konatr. I Ritad Kop. Kontr. I Stand. I Godk. I Skala I Eraitter I Ersatt av 

I · OS/EK 

RADIOSYSTEM Blad I Dal. 

STYCKL I STA Parts List 2:3 8l.l2,JZ 
Utvecklings AB Ritn.•nr 

Stockholm PSU RS 210 F/Xt RS 210 02 .. --
-



Oce 
7361-44 

SMS 6871.1 

" 

1 

Nr IAnt.1 And~ing och/eller medd.·nr I 
AN- POS. BENÄMNING VÄRDE TOL. FABRIKAT 
TAL 

Otv I tem Comnonent Value to l. Manufact. 

25 W43 Spring washer SCHNORR 3,2 

5 w44 Il 11 SCHNORR 4,3 

11 W45 Il Il SCHNORR 5,3 

14 W46 Il Il SCHNORR 6,3 

. 

. 
,- -· 

[ I I I F/Xt 1.20 
Del-rir I Anl I Benämning I Material I Mod.-nr Ämne I Dimension 

Konatr. I Rbsi1EK I Kop. Kontr. I Stand. I Godk. I Skala I Ersltter 

RADIOSYSTEM STYCKL I STA Parts 
Blad 

List 3:3 
Utvecklings AB Ritn.·nr 

Stockholm PSU RS 210 F/Xt 
.. - . --

Datum I lnf. jG_':'._ 

TYP 

Tvoe 

--

SRA 
Rev A STOCK~ -SWEDE~ 

Anm. 

I Ersatt av 

I Dat. 
81. 12. 1 z 

RS 210 02 



Oce 
7361-44 

SMS 6871.1 1 

Nr I Ant.1 Ändring och/eller medd.-nr 

AN- POS. BENÄMNING VÄRDE 
TAL 

Otv ltem Comoon~nt Value 
1 Rl Res i stor 150Q 

1 R2 Il 1 OQ 

14 R3 Il lOkQ 

1 R4 Il lkQ 

1 R5 d lW 150Q 

R6 Il 10kQ 

1 R7 Potentiometer 2kQ 

1 R8 Res i stor 2k7Q 

4 R9 Il , '!'ire-wound 0,025Q 

R10 Il Il 0,025Q 

R 11 Il Il o,025n 

Rl2 Il 0,025Q 

4· R13 Il 820Q 

R14 Il 820Q 

R15 Il 820Q 

R16 Il 82QQ 

1 R17 Potentiometer lkQ 

R18 - - - - - - - - - - - - - - - -
1 R19 Resistor 18kn 

1 R20 Potentiometer 20kQ 

4 R21 Resistor 2k2Q 

R22 Il 2k2Q 

R23 Il 2k2Q 

R24 Il 2k2'Q 

1 R25 Il 180Q 

1 R26 Il set at factory 
' 

1 R27 Il 6k8Q 

1 R28 Il 4k7Q 

R29 Il 10kQ 

2 R30 Il 15kQ 

R31 Il 10kQ 

R32 Il 15kQ 

2 R33 Il 91kQ 

2 R34 Il 150kQ 

R35 Il 91k:J 
r I I 

Det.-rir I Ant. I Benämning I Material 

Konatr. I Ritad I Kop. I Kontr. I Stand. I Godk. OS/EK 

RADIOSYSTEM STYCKL I STA Parts 
Utvecklings AB 
Stockholm :\EGULATOR CARD.PC210A 

. ~ .. --

I Datum I lnf. jGo 

TOL. FABRIKAT TYP 

te 1. Manufact. Tvoe 
1% Resista MK2 

1% Il Il 

1% Il Il 

1% Il Il 

:i MK4 

1% il MK2 

He 1 it rim 72P 

1% Resista MK2 

5% Vi trohm 350-8 

5% Il 350-8 

5% Il 350-8 

5% Il 350-8 

1% Resista MKZ. 

1% Il Il 

1% Il Il 

1% Il Il 

He 1 i trim 72P 

- - - - - - - - - - ------
1% Resista MK2 

He 1 i trim 72P 

1% Resista MK2 

1% Il Il 

1% Il Il 

1% Il Il 

1% Il Il 

1 % Il Il 

1% Il Il 

1 % Il Il 

1% Il Il 

1 % Il Il 

1% Il Il 

1% Il Il 

1% Il Il 

1 % Il Il SRA 
I F/Xt bO Rev A STOCKHOLM· SWEOEN I Mod.-nr Ämne 

Dimension I Anm. 

I Skala I ErStter 11016 
I Ersatt _av 

Blad 
List 1 : 3 

I Dal. 
81.12.1z 

Ritn.-nr 

RS 210 F/Xt RS 210 03 
I 



Oce 
7361-44 

SMS 6871.1 , 

Nr IÅnt.I Ändring och/eller medd.-nr I Datum I lnf. i G,oc 

AN- POS. BENÄMNING TAL, 
VÄRDE TOL. FABRIKAT TYP 

Otv ltem Comnonent Value to l. Manufact. Tvoe 
R36 Resistor 150kQ 1 % Resista MK2 

2 R37 Il 82krl 1 % Il Il 

2 R38 Il 680kQ 1% Il Il 

R39 Il 82kQ 1% Il Il 

R40 Il 680kQ 1 o, Il .1 
'o 

R41 Il 10krl 1 % Il Il 

R42 Il lOkQ 1% Il Il 

2 R43 Il lOOkQ 1% Il Il 

1 R44 Il 270kQ 1% Il Il 

R45 Il lOOkQ 1% Il Il 

R46 Il 10kQ 1% Il Il 

R47 Il lOkQ 1% Il Il 

3 R48 Il 33kQ 1% Il Il 

3 R49 Il 3k3Q 1% Il Il 

RSO :1 10kQ 1% 11 Il 

RS1 11 33kQ 1% Il Il 

RS2 Il lOkQ 1% Il Il 

RS3 Il 33kQ 1% Il Il 

RS4 Il 10kQ 1% Il Il 

RSS Il 10kQ 1% Il Il 

RS6 Il 3k3Q 1% Il Il 

1 R57 Il Sk611 1% Il Il 

R58 Il 3k3Q 1 % Il Il 

1 R59 Il 4kQ 1 % Il Il 

R60 Il 10kQ 1 % Il Il 

R61 Il 10kQ 1% Il Il 

c 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
C2 - - - - - - - - - - - - - - - - - - I- - - - - - - - - - - - - - -

1 C3 Capacitor, tantal 0 ,68uF 35V Kemet T 11 0 A684. /~035AS 

1 C4 Il Il 1 OuF 20V Kemet T110 C106 M020AS 

6 cs Il ,keramic 100nF Siemens 837449 

C6 Il Il 100nF Il 837449 

1 Cl Il ,tantal 2µ2F 20V Kemet T110 A225 M020AS 

C8 Il ,keramic lOOnF Siemens 837449 S~A 
r I I I F/Xt ea Rev A STOCKHOLM· SWEDEN 

Del-rir I Ant. r Benämning I Material I Mod.-nr Ämne I Anm. Dimension 
Konatr. I RiOS/EK I Kop. Kontr. I Stand. I Godk.. I Skaia 11016 I Erslger I Ersatt av 

RADIOSYSTEM STYCKL I STA Parts List 
B 1ad2:3 I oaa 1 . 1 2 . 1 7 

Utvecklings AB Rltn.•nr 

Stockholm REGULATOR CARD PC210A RS210 F/Xt RS 210 03 
. - .. ,-• 



·oce 
7361-44 

SMS 6871.1 , 

Nr I Ant.1 Ändring och/eller medd.·nr I Datum j lnf. jGo, 

AN- POS. BENÄMNING VÄRDE TOL. FABRIKAT TYP 
TAL 

Otv ltem Comoonent Value to 1. Manufact. Tvoe 
1 C9 Capacitor,keramic 3n3F Ph i 1 i ps 2222 629 02 332 

C10 Il Il lOOnF Siemens 637449 

c 11 Il . Il lOOnF Il B37449 · 

C12 Il Il 1 OOnF Il 637449 

Q1·-5 ------ ------ - - - - - - . - - - - - - - - ------
1 Q6 Transistor RCA 2N5323 

1 Q7 I C-regu 1 ator 14-pin Fairchild uA723 DC 

1 Q8 Il 16-pin SG SG 3543J 

1 Q9 Trans i stor Siemens BCY 59 V I I I 

1 QlO IC quad op.amp. 14-pin Motorola MC 3403 CL 

z1-3 - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - -
5 Z4 Diade Ph 1N4448 

Z5 il Ph 1N4448 

Z6 Il Ph 1N4448 

Z7 Il Ph 1N4448 

1 Z8 Zenerdiode 9, lV 0,4W Ph BZX 55c9v1 

Z9 Diade Ph 1N4448 

Jl - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - -
21 J2 Connector, male 6-pole LM I 36606-7/690-1-401 

J3 il Il 6-pole LM I 36606-7/690-1-401 

J4-6 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1 J7 Connector, male 8-pole U1 I 36608-7/690-1-401 

1 J8 Il Il 5-pole Mol ex 6410-5 22-27-2051 

1 J9 Il Il 2-pole LM I 36602-7/690-1-401 

1 PC Printed circuit RS PC210A 

2 IC socket 14-pin Texas I nst r. c-931402 

1 Il 16-pin Texas I nst r. C-931602 

1 Mount i ng pad T0-5 El fa 75-6550-0 

1 Il Il T0-18 Elfa 75-6555-9 

S~A 
r I . I I F/Xt /30 Rev A STOCKHOLM· SWEDEN 

Det.·nr I Ant. I Benämning I Material I Mod.-nr Ämne I Anm. Dimension 
Konatr. I ROS/EK 

I Kop. Kontr. I Stand. I Godk. I Skala I Erslitter I Ersatt av 
811016 

RADIOSYSTEM STYCKLISTA Parts List 
B 1ad3: 3 I Dal. 8 1 . 1 2 . 1 7 

Utvecklings AB Ritn.•nr 

Stockholm REGULATOR CARD PC210A RS210 F/Xt RS 210 03 
. - --



RADIOSVSTEM 
UTVECKLINGS AB 

4566/o 

1(2) 

COAXIAL RELAY RS 220 

Description ......................................................................... 2 

Circuit diagram RS 220 RS 220 02 

Component location RS 220 RS 220 03 

Il Il PC 220 RS 220 07 

Parts list RS 220 RS 220 04 

Il Il PC 220 RS 220 14 

Unit location RS 220 + PC 221 RS 220 01 



RADIOSYSTEM 
UTVECKLINGS AB '.2(2) 

4566/o 

COAXIAL RELAY RS 220 

DATA 

Frequency range 
Input power max 
Input SWR 
Isolation 
Insertion loss 
Supply voltage 
Supply current 

Switching time on/off 
RF input switching 
External control voltage 
Connectors 

INTRODUCTION 

68 - 470 MHz 
125 w 

Ll.3 
"' 40 dB 
max 0.3 dB 
+10.8 ..• +15.6V 
200mA activated 

appr. 15ms 
min 2 .5 W 
+ 9V T ""lmA 
type N i.n/out 

The Coaxial Relay RS 220 can be installed in the PA to by-pass it 
for the following purposes. 

1 By-pass the PA in case of PA fault. 
2 BY-pass the PA in case of 220/+14V fault. 
3 Cut back to the driver in case o'f mains fault and battery operation. 
4 In simplex operation to connect the antenna to the receiver when 

not transmitting. 

DESCRIPTION 

The Coaxial Relay RS 220 consists of 2 SPTD mechanical coaxial relays 
Rel and Re2 which in the off unactivated position make a direct 
by-pass. An input RF signal from the driver above appr. 2.SW is sensed 
by Cl and detected in D2 and fed to the transistor comparator Q2 and 
Ql that at a certain level across R2 makes Q3 to conduct and attract 
Rel and Re2 . 

R7 provides some hysteresis for the switching on voltage. 

The unavoidable delay time of the mechanical switch of appr. 15 ms means 
that the switching will be done when the contacts carry RF-currents? and 
a ,short burning s::park and adjacent channel noice will occur. An input ""' 
carrier operated switching is thus not normally recommended, and should 
only be used sparsely. 

In case of repeated switchings in and out as in simplex operation an 
External input +9VT control signal from the keyed driver shall be used 
that is keyed>l5ms before the input RF power is applied to the PA. 

Heat resistant Teflon insulation is used in the coaxial switches and the 
internal cables that carry lOOW. 

If the +14V Supply voltage drops below appr. +10.8V the relays will drop 
o~t. The reason could be +14V PSU fault or discharged batteries, or a 
high antenna SWR that also reduces the supply voltage. 



Nr Ant. 

r 

1R<-
l,Slt. 

I 

l 
t 
t 
i 
l 
L-

! j 

' 

Det.·nr Ållt. 

Ritad 

Ändring och/eller medd.-nr Datum I lnf. Godk. 

~-
RF in 

OUT 

Benimning 

Kontr. 

I PA 

...J. 
9VT 

Ext. Key i ng 

IN 

L__..i<J- I 
_.J. 

FIX t /)/o Rev A. 
SRA 

Material 

Stand. Godk. 

Mod.·nr Ämne 
Dimension Anm. 

I Skala 

Oce-lngut1~~~~..._,,_.~~...._,,_,~,,_.t--,,_.~~"'-~~~.1.-,,_,~,,_,.!.-~~~,,_,~,,_.,,_.~~~-1-,,_.,,_.~~~-1 
Dat. 

73t1-i4 R ADIOSYSTEM 81 OY IS 
COAXIAL RELAY RS 220 

SMS6871.11 
UtveckHngs AB 
Stockholm 

Riu ... 4r 

F/Xt RS 220 02 



Oce 
73tl-44 

SMS 6871.11 

C4 

i<.F input 

ws 

To RFI 

To RF I 4 

J 

Det. -+ir I Ant. j 
Ritad 
JEJ 

\ 

\ 

""'" 

Ändring och/eller medd.·nr 

\ 
~ 

B~lmning 

• • 

"-~ 
, -.. 
' I 

Material 

I G<>Gi<. 

RADIOSYSTEM COMPONENT LOCATION 
Utvecklings AB 
Stockholm RS 220 

, 

Datum I lnf. j Gock 

8xW(8, 11) 

// IJ 

J I 

2xW(9, 10) 

W7 

SRA~-
F1xt ;20 Rev A srooi;1wt-Swaai 

Mod.-nr Amne 
Dimension 

I Skala 
I: 1 

I Riv..-

F/ Xt RS 
I 

Anm. 

Erwan • ., 

I DaL 

82.Ql.26 

220 03 



-Oce 
T.161-44 

SMS €87 Ut 

Re2 

.0 
0 

Del-nr I Ant. 1 
~- Aillld 

JEJ 

' 

Ko!t. 

R ADIOSYSTEM 
Utvecklings AB 
Stockholm 

Ändring och/eller meda.·n~ Datum I lnf. Godk 

lödsi1a ----

OBS! ~llerna -'ste .:mteras p~ chassievinkel innan 
f~st16dning pl kretskortet sker. 

F/Xt /!:;4 Rev A SRA-Mod.-nr~ 
Dimen&ton A " .... STOCIOG.M·SWEDBI 

Godk. s~.i. ~ ~-2: l 

CO~PONENT LOCATION I~'- 01. z~ 
AiiU..aM · 

PC 220 F/Xt RS 220 07 

, 



Oce 
7361-44 

. SMS 6871.1 , 

Nr IAnt.1 Ändring och/eller medd.-nr I Datum j lnf. j Godk. 

AN- POS. BENÄMNING 
TAL 

VÄRDE TOL. FABRIKAT TYP 

Otv I tem Comoonent Value to 1. Manufact. Tvoe 

1 c4 c~n=ic: i f°l'"I r 1 nc;I=' <nm/ I=' 1 mpnrn r1M1'i-4CR 

1 Wl PC-board assv. PC 220 RS RS 220 12 

1 W2 Chassie RS RS 220 05 

2 W3 Coax connector Suhner 13NS0-01-133 

W4 11 11 11 11 -
1 ws Riqid 1 i ne RS RS 220 .09 

1 W6 11 11 RS RS 220 09 

1 W7 11 11 RS RS 220 09 

8 W8 Sci-ew ECS M3x 8 

2 W9 Sol deri ng taq Elfa 48-9300-4 

2 WlO Nut M6M 3 

8 Wl 1 Spring washer SCHNORR 3,2 

W12 

Wl 3 

4 W14 Screw FS M3x6 

1 Jl Coax connector assv. L=165 RS RS 220 08 

1 J2 11 Il 11 L=SO RS RS 220 08 

' 

.- .~ 

5RA 
I I I F/Xt f':.0 Rev A srncKHOLM swEorn 

Det.-nr Ant.1 Benämning I Material I Mod.-nrÄmne 
I 

Anm. Dimension 
Kon1tr. I Ritad Kop. I Kontr. I Stand. I Godk. I Skala I Ersitter I Ersatt av 

OS/EK 

RADIOSYSTEM STYCKL I STA Parts List 
Bl ad l: l I OaS2 . 0 1 . 2 7 

Utvecklings AB Ritn.-nr 

Stockholm RS 220 F/Xt RS 220 04 .. --



Oce 
7361-44 

SMS 687 1.1 1 

Nr I Ånt.1 Ändring och/eller medd.-nr I Datum I lnf. j Godk.j 

AN- POS. BENÄMNING VÄRDE TOL. FABRIKAT TYP 
TAL 

Otv ltern Comnonent Value to l. Manufact. Tvoe 

3 Rl Resistor, metal 8k2n . 1 % Resista MK 2 

2 R2 Il Il 1k5Q 1% Il Il 

R3 Il !1 lk5Q 1% Il Il 

1 R4 Il Il 22on 1% Il Il 

R5 Il Il 8k2Q 1% Il Il 

1 R6 Il Il 3k3Q 1% Il Il 

1 R7 11 11 68kn 1% Il Il 

1 R8 Il Il 1kQ 1% Il Il 

R9 Il Il 8k2Q 1 % Il Il 

I 
1 Cl Capac i tor, ceramic 1p5F Ph i 1 i ps 2222 631 03158 

1 C2 Il Il 2p2F Ph i 1 i ps 2222 631 03228 

1 C3 Il Il 10nF Ph i 1 i ps 2222 640 02103 

1 01 Di ode Phi 1 i ps 1N4002 

1 02 Il HP 1N6263 

2 Ql Trans i stor Siemens BCY 59 

Q2 Il Siemens BCY 59 

1 Q3 Il RCA 2N5323 

2 Re1 Coax relay Toyo CX-120A 

Re2 Il Il Toyo CX-120A 

I 
1 W1 PC-board RS PC 220 I 
1 W2 So 1 der i ng tag Elfa 48-9300-4 

1 \43 Screw ECS M2,Sx6 

1 W4 Jumper, Cu '1 0,5mm L=15,2 mm 

1 ws Cable, green 0,22 mm2 RK L=190 mm 

1 W6 Il , orange 0,22 mm2 RK L=190 mm 

2 W7 Mounting pad· T0-18 Elfa 75-6553-4 

W8 Il Il T0-18 Elfa 75-6553-4 

1 W9 Il Il T0-5 El fa 75-6550-0 

Sl?A 
[ I I I F/Xt 11,p Rev A srocKHOLM swrnEN 

Del-nr I Ant. I Benämning I Material I Mod.-nr Ämne I 
Dimension Anm. 

Konatr. I R6tsd/EK I Kop .. I Kontr. I Stand. I Godk. I Skala I Ers!tter I Ersatt av 

RADIOSYSTEM Blad I Dal. 

STYCKL I STA Parts List 1 : 1 82.01.26 
Utvecklings AB Ritn.-nr 
Stockholm PC 220 

F/Xt RS 220 14 I 
I I 
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