UA-UF MODULES

PHILIPS e

Details of Modules incorporating SILICON Transistors

Including Requirements for Replacement of Germanium-Transistorised Modules

MINI-MODULES—TYPES UA41 (Audio) UF31, UF41 (RF-IF)

Mini-modules in the UA and UF series which were originally designed around germanium transistors, are
being superseded by modules employing silicon transistors. The circuit diagrams, test and alignment instructions
and parts lists for these modules and the procedures for the replacement of a germanium module by an equiva-
lent silicon type in existing equipments, are described in this service manual.

The Module Index on the last sheet indicates the modules employed in various equipments and their
appropriate replacements. (Note: Not all the germanium modules have silicon equivalents at present. Data in
respect of these items will be issued in supplementary form as the modules become available). Audio modules other
than the UA4 series are not in the mini-module range and are outside the scope of this manual. Relevant in-
formation on these modules is contained in the manual for the particular equipment in which they are employed.

All types of module are identified by two letters and three digits. The two letters and the first digit are
etched in the copper foil of the printed wiring board, i.e. UF3, UF4, UA4. The three digits are indicated by
paint spots on one end of each module, colour-coded in accordance with the international colour-code, the first
digit repeating the number etched on the P.W. board e.g. a module with UF3 eiched in the foil, and colour-coded
orange-black-brown, is type UF301. The spots are read downwards from the top left-hand corner of the module,
viewed from the component side. The type of transistor used in the module is indicated by the second (middle)
digit, 0 signifying germanium and 1 silicon.

The physical dimensions of all modules of interchangeable types are identical, but the wiring connections
to them are not: additional, or different-valued, external components may also be required. All changes in wiring
and components are clearly indicated in the appropriate drawings contained either in this manual or in the
supplementary sheet for the model.

The silicon modules are generally more sensitive than the equivalent germanium types and more care

should be exercised in alignment. All externally connected test components must be mounted within 1.5 inches
of the terminal strips.
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AUDIO MODULE TESTING AND ALIGNMENT

UA 411

For the testing and alignment of this module the following conditions shall apply.
D.C. Supply: 9V Reg. applied between B+ and negative.

Earth: Negative D.C. supply line.

Ambient temperature: 75°F.

Speaker or dummy output load impedance: 15E = 1000,

Dummy D.C. load impedance for B line: 1K5 =+ 10%.

Input dummy: 10K * 10%.

B. Voltage: Voltage across 1K5 D.C. dummy load impedance shall be 7.8V + 0.3V.
Quiescent Current Adjustment

Adijust the quiescent current in the complementary pair of output transistors by
means of R108 in accordance with table. Tolerance := 10%0,

Ambient

Temp. (F) 50 55 60 65 70 75 80 85 90 95 100 105 110 115

Collector

Current

(mA) 65 66 67 68 69 70 7.1 72 73 74 75 76 7.7 78
Total

Current

(mA) 16.7 17.0 17.2 17.4 17.6 17.9 18.1 18.3 18.5 18.8 19.0 19.2 19.4 19.7

UA 412

For the testing and alignment of this module the following
conditions shall apply.

D.C. Supply: 14.4V Reg. applied between B+ and negative.
Earth: Ne D.C. supply line.

Speaker or dummy output load impedance: 15 % 10%0.
Dummy D.C. load impedance for B line: 1K5 = 10%
Dummy Value R103: 680E = 5%.

Input dummy: 10K = 10%.

Quiescent Current Adjustment

Adijust the quiescent current in the complementary pair of
output transistors by means of R108 in accordance with
the table below. Total current under no signal conditions
will be between the limits set out below.

NOTE: R108 is a fixed resistor (120E} in early modules.
It should be replac by a 220E preset pot. type
E086.AC/220E for easier adjustment of the quiescent
current.

Ambient Temp. (°F) 50 60 70 80 90 100 110
Collector Current (mA) 30 3.6 4.1 46 53 63 81

Total Current (mA) 17.0 17.6 18.1 18.6 19.3 20.3 22.1

RF-IF MODULE ALIGNMENT AND CIRCUIT CHANGES

LF

UF311. Alignment (Generator and V.T.V.M.)

In this order 1. IFT.2 Peak at 457.0 KHz
2. IFT1 Peak at 453.3 KHz
3. IFT3 Peak at 457.5 KHz

UF312. Alignment (Generator and V.T.V.M.)

In  this order 1. IFT3 Peak at 453.5 KHx
2. IFT2 Peak at 455.0 KHx
3. IFT1 Peak at 456.5 KHz

UF313. Alignment (Generator and V.T.V.M.)

ALIGNMENT FREQUENCIES

UF411-UF412. Alignment (Generator and V.T.V.M.)

1. Peak all IFT’s at 454 KHz. Repeat.
2. Re-peak IFT.1 Secondary at 458 KHz.
3. Re-peak Detector Coil at 460 KHz.

UF415. Alignment (Generator and V.T.V.M.)

1. Peak all IFT’s at 453 KHz. Repeat.
2. Re-peak IFT.2 Secondary at 456 KHz.

- Note: Test for IF ali of g i dul
In this order 1. IFT2  Peak at 457.0 KHz (UF30 and UF40 series) are shown on the opposite page. Alignment
2. IFT Peak at 453.3 KHz frequencies, etc., are given in the manuval for the equipment in
3. IFT.3 Peak at 457.5 KHx which the module is used.
CIRCUIT ADJUSTMENT AFTER MODULE REPLACEMENT
AT .
ae No sil module repl for U405 RE.IF module.
MMm2 Refer drawing—Details of Module Replacement MM2-MM2/01—this manual.
MT10 Refer drawing—Details of Module Replacement MT10—this manual.
:::/0! ]( Refer supplementary sheet PA4, August 1968.
::g /m} Refer drawing—Details of Module Replacement PP3-PP3/01—this manual.
::: o1 } Refer supplementary sheet PS6-PS6/01, August 1968.
RF11 Refer drawing—Details of Module Repl. RF11-RF11/01—this manual.
RF670 Refer drawing—Details of Module Replacement RF670—this manual.
RF770 Refer drawing—Details of Module Replacement RF770—this manval.
11630 No sili i module 1! for UF404 RF-IF module.

Information re module replacement procedures for other models will be released later in the form

of supplementary sheets for the models concerned.



DETAILS OF MODULE REPLACEMENT RF670

The diagrams below indicate differences in connections

when replacing a UF303 module with a UF313.

These

differences are due to the basic change from (Ge) PNP
to (Si) NPN transistorse

L3o!

L302

DETAILS OF MODULE REPLACEMENT RF770

The diagranms below indicate differences in connections
when replacing a UF303 module with a UF313. These
differences are due to the basic change from (Ge) PNP
to (3i) NPN transistors.
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DETAILS OF MODULE REPLACEMENT MT/10. DETAILS OF MODULE REPIACEMENT RF11-RF11/01
The diagrans helow indicate differences in connections The diagrams below indicate differences in connections
when replacing a UF302 module with a UF312. These when replacing a UF303 module with a UF313s These
differences are due to the basic change from (Ge) PNP differences are due to the basic change from (Ge) PNP
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DIAGRAM UNIT [3)] CIRCUIT
PHILIPS ELECTRICAL PTY.LTD CODE CS 438-6143 MODEL UF 412 COOE 07/321-3 )
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ELECTRICAL PARTS  LIST

UF311, UF312, UF313 UF411, UF412 UF415
C.No.  DESCRIPTION V.W.orW. TOL.=% TYPE or CODE No.|C.No.  DESCRIPTION V.W.orW. TOL.=% TYPE or CODE No. |C.No.  DESCRIPTION V.W.orW. TOL. % TYPE or CODE No.
11,2,3  Oscillator Coil (UF312, 11,2,3  Oscillator Coil (UF411) CZ.652.009 11,2,3  Oscillator Coil €Z.652.004
UF313) €2.652.007 11,2,3  Oscillator Coil (UF412) €Z.652.010 14,5,6  1st LET. Primary CZ.651.010
11,2,3  Osdllator Coil (UF311) €Z.652.011 14,56  1st LET. Primary CZ.651.008 17,8,9  1st LET. Secondary €Z.651.001.1
14,5 Ist LF. Transformer . CZ.651.004.1 17,8,9 Ist LF.T. Secondary ... CZ.651.001.1 110,11,12 2nd LF.T. Primary C€Z.651.002.1
17,8, 9. 2nd LF. Transformer ... CZ.651.010 L10,11,12 2nd IF.T. Primary ... €Z.651.002.1 113, 14,15 2nd LF.T. Secondary €Z.651.001.1
110,11, 12 3rd LF. Transformer ... CZ.651.009 113,14, 15 2nd LF.T. Secondary ... CZ.651.001.1 116,17, 18 Detector Coil CZ.651.017
(3] Transistor BF194 L16, 17, 18 Detector Coil CZ.651.017 TR1 Transistor BF194
TR2 Transistor BF195 ™I Transistor BF195 TR2 Transistor BF194
TR3 Transistor . BF195 TR2 Transistor BF194 TR3 Transistor BF195
D1 Detector Diode . AA119 TR3 Transistor BF194 TR4 Transistor BF195
D2 Overload Diode . AAN9 TR4 Transistor . BF195' [ Detector Diode ... AAN9
cl 100K Ceramic 12 +80-20 CZ.097.922.MJ D1 Detector Diode ... AAT19 ] 20K Ceramic 25 +80-20 Ducon CDR 22K-A
c2 360E Styrofiex (Except D2 Overload Diode ... AA119 c2 50K Ceramic 25 +80-20 Ducon CDR 47K-B
UF311) e *2 C.285.AA/S360E | C1 10K Ceramic 50 +80-20 CZ.097.575.MJ 3 20K Ceramic 25 +80-20 Ducon CDR 22K-A
a 20K Ceramic 25 +80-20 Ducon CDR 22K-A 2 50K Ceramic 25 +80-20 Ducon CDR 4,K-B | C4 20K Ceramic 25 +80-20 Ducon CDR 22K-A
c4 3Ké  Styrofiex +5 C.285.AA/B3Ké |c3 20K Ceramic 25 +80-20 Ducon CDR 22K-A |C5 150E Ceramic Part of L4, 5, 6
cs 50K Ceramic 25 +80-20 Ducon CDR 47K-B | C4 20K Ceramic 25 +80-20 Ducon CDR 22K-A |cé6 82E Cera Part of 17, 8, 9
ce 50K Ceramic 12 +80-20 CZ.097.921.MJ cs 150E Ceramic Part of 14, 5, 6 |c7 12 +80-20 CZ.097.922.MJ
c7 150 Ceramic Part of 2nd IFT |cé 82E Ceramic Part of L7, 8 cs 12 +80-20 CZ.097.922.MJ
c8 50K Ceramic 12 +80-20 CZ.097.921.MJ c7 100K Ceramic 12 +80-20 CZ.097.922.MJ co 150E Ceramic Part of L10, L11, 12
c9 50K Ceramic 25 +80-20 Ducon CDR 4/K-B | c8 100K Ceramic 12 +80-20 CZ.097.922.MJ c10 3M  Tantalum 6 C.426.AS/E2.5
cio 50K Ceramic 25 +80-20 Ducon CDR 47K-B | c9 150E  Ceramic Part of L10, 11, 12 | C12 Part of L13, 14, 15
(4131 50K Ceramic 12 +80-20 CZ.097.921.MJ c10 3M Tantalum 6 C.426.AS/E2.5 c13 12 +80-20 CZ.097.922.MJ
cn2 150E  Ceramic Part of 3rd IFT [c12 82E Ceramic Part of 113, 14 [ci4 100K Ceramic 12 +80-20 CZ.097.922.M)
a3 2M5  Electrolytic 16 C.426.AS/E2.5 c13 100K Ceramic 12 +80-20 CZ.097.922.MJ 16 150E Ceramic Part of L16, 17, 18
c14 5K Ceramic 25 +80-20  Ducon CDR 4K7-F | c14 100K Ceramic 12 +80-20 CZ.097.922.MJ a7 10K Ceramic 25 +80-20 Ducon CDR 10K-A
c1s 5K Ceramic 25 48020 Ducon CDR 4K7-F | cy5 12 +80-20 CZ.097.922.M) cis 22K Ceramic 25 +80-20 Ducon CDR 22K-A
c16 100K Ceramic 12 +80-20  CZ.097.922M)  ¢y¢ 150 Ceramic Part of L16, 17, 18 | c19 10M  Electrolytic 16 -50+10 C.426.AR/E10
ci7 100K Ceramic 12 +80-20 CZ.097.922.M) c7 10K Ceramic 25 +850-20 Ducon CDR 10K-A fgy 10E Carbon v 10 B8.305.05A/10E
Rl 22E Carbon 10 B8.305.05A/22E | ¢yg 4K7  Ceramic 25 +80-20 Ducon CDR 4K7-F [go 1KS Carbon w 10 B8.305.05A/1K5
R2 1K8  Carbon 10 B8.305.05A/1K8 | ¢y 100K Ceramic 12 +80-20 CZ.097.922.M) R3 470K Carbon w10 B8.305.05A/470K
R3 680K Carbon o1 B8.305.05A/680K | gy 22E  Carbon w10 88.305.05A/22E o 390K Carbon w10 B8.305.05A/390K
RS 680E Carbon w10 B8.305.05A/680E | gy 1K5 Carbon w10 88.305.05A/1K5  [g5 10E  Carbon w10 B8.305.05A/10E
R6 150K Carbon Y 10 B8.305.05A/150K |4 820K Carbon Y 5 B8.305.048/820K R6 3K3 Carbon " 10 B8.305.05A/3K3
R7 1K Carbon N ] B8.305.05A/1K o4 270K Carbon w10 88.305.05A/270K | oo 47K Carbon w10 B8.305.05A/47K
R8 1K Carbon . Y 10 B8.305.05A/1K RS 10E Carbon % 10 88.305.05A/10E R10 560E Carbon % 10 B8.305.05A/560F
R9 1K Carbon 10 B8.305.05A/1K | 1Ks  Carbon % 10 B8.305.05A/1K5  lpyy 120K Carbon w10 B8.305.05A/120K
R10 270K Carbon Va 10 B8.305.05A/270K | oy 12K Carbon % 10 B8.305.05A/12K R14 15K Carbon I 10 B88.305.05A/15K
R10 220K Carbon % 10 88.305.05A/220K | pg 470E Carbon % 10 B8.305.05A/470E Qs 1K2 Carbon " 10 B8.305.05A/1K2
R12 470E Carbon % 10 B8.305.05A/470E | po 82K Carbon % 10 B8.305.05A/82K R16 560E Carbon ¥ 10 B8.305.05A/560E
R13 82K Carbon L B8.305.05A/82K | gy 270E  Carbon w10 B8.305.05A/270E |p1s 22K Carbon w10 B8.305.05A/22K
R14 3K3 Carbon w10 B8.305.05A/3k3 | 010 120K Carbon w10 B8.305.05A/120K [p1o 680E Carbon w10 B8.305.05A/680E
R1S 10K Carbon o0 B8.305.05A/10K | p;3 470E Carbon w10 88.305.05A/470E
R16 39K Carbon w10 88.305.05A/39K | ..o 27K Carbon w10 B8.305.05A/27K
R16 2K2 Carbon v 10 B8.305.05A/2K2
R18 6K8 Carbon w10 B8.305.05A/6K8
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ELECTRICAL PARTS LIST

P NEGATIVE 0
& - x
o UA4T1
e C.No.  DESCRIPTION V.W.orW. TOL.=% TYPE or CODE No.
<
C102 P4
P 33E R 101 120K Carbon ... .. % 10 B8.305.05A/120K
fgepF { R108 TR104 : :g 330K  Carbon % 10 B88.305.05A/330K
200€ § ACI8 gy R105 47 cobon o mmesan
c103 on w10 B8.305.05A/4K7
R102 - 320F 680E R 106 1K8 Carbon % 10 B8.305.05A/1K8
T v ,09 Rio 1% NTC Disc 10 E.201.8C/A130E
arbon of.
INPUT C101 R105 c1os OUTPUT Presst Bias Adj. E.086.AC/220E
A g W 2N —s Bl IR Cuer Lo Bameano
1 WF 4K7 L R107 RI10 320}" R 111 6BOE Carbon % 10 8830505680
LoV TR 101 S 1E8S 64V -305.
2 130€ c 101 1M Electrolytic 40 C.426.AR/G1
4 - TR103 Cc 102 200M  Electrolytic 10 C.428.AR/D200
/89 c 103 320M  Electrolytic 64 C.426.AR/C320
AC 187 c 105 320M  Electrolytic 64 C.426.AR/C320
N € 106 200M Electrolytic 10 €.426.AR/D200
';: u;; BC.148 Substitute BC.108
R101 Ci106 = 1 AC.128 .
T TR 103 AC.187 .
120K %g(zlpF R 104 AC.Ill]f Matched pairs
78 \ +B
.3 ‘ o LHIVOLT
R103 -VALUE IS SHOWN [ON CIRCUIT DIA. OF APPROPRIATE SET.
VOLTAGES MEASURED WITH VIVM FROM - B COLLECTOR PNP' RED SPOT
15 OHM LOAD CONNECTED COLLECTOR NPN' BLUE SPOT
. ZERO SIGNAL COLLECTOR CURRENT TR103/ TR104
TOLERANCE ELECTROLYTICS -10¢ 50%/s 1S SET BY MEANS OF R108 TO 7:0mA AT 25°F AT 9V
RESISTORS ARE *10%,
sPoT METERING POINTS
o NEGATIVE-= | o =/ O o | = NEGATIVE
¢ 78 RIOS
O 0B TR10&
AC128 \'B € of ~
Acler N of acTos INPUT== [ & 10000 () o |=—outpuT
TRANSISTOR TR102 TR103
R103
CONNECTIONS g —l|o Q o|=—-8
‘ CS-438-581-1 l VIEW FROM COMPONENT SIDE OF BOARD
UA-UF MODULES
R103 - VALUE 1S SHOWN ON CIRC. DIAGRAM OF APPROPRIATE SET.
g & ' ’ B 144V
[9:3 +B UA412
C.No.  DESCRIPTION V.W.orW. TOL.=% TYPE or CODE No.
C106 $
:g%‘”p R 101 33K Carbon w10 B8.305.05A/33K
R 102 560K Carbon % 5 B8.305.05B/560K
TR103 R 104 18E Carbon w10 B8.305.05A/18E
R 105 3K9 Carbon w10 F8.305.05A/3K9
AC187 R 106 390E Carbon w10 £8.305.05A/390F
R 107 50E NTC Disc E.201.BC/A50E
S R110 R 108 220E Carbon Pot
INPUT NTC N 1E 105 Preset Bias Adj. E.086.AC/220E
@ C1l01 . Rmf (64 Cn. ,‘OUTPUT R 109 1E Carbon % 10 P8.305.04A/1E
0 (817 IK9 2000F 2 R110  1E Carhon % 10 P8.305.04A/1E
oV R109 10\7 RN 820E Carbon % 10 F8.305.05A/820E
“ov R102 & 103 1E c 101 1M Bectrolytic 40 C.426.AR/G1
560K 700 uF s c 102 200M  Electrolytic 10 .426.AR/D200
M R108 S SR1M c 103 200M  Electrolytic 10 C.426.AR/D200
1ov 220e TR104 S 820E] €105  200M Electrolytic 10 €.426.AR/D200
AC188 c 106 125M Elonroly'u 16 C.426.AR/E125
TR 101 BC.148 Substitute BC.108
= C102 R104 ™ 102 AC!?C]
200uF TR 103 AC.187 .
1oV 18E ‘ , 1R 104 ACa88 | Matched pairs
NEGATIVE o NEGATIVE
#- - 0
VOLTAGES MEASURED WITH VIVM FROM NEG
15 OHM LOAD CONNECTED, 1K5 2 10*/s CONNECTED
BETWEEN B & NEG. & R103 - 820 OHM 2 5%/,
TOLERANCE ELECTROLYTICS -10+50%
RESISTORS ARE % 10°/s METERING POINTS
spor RED:PNP NEG —~ | ® O S e [l NEG.
BLUE :NPN Py
og . TRI04 |1y
o INPUT-= | ® 1oy e | —outpur
AC128 [:]
AC187 of 1R102 »TR103
AC 188 8c108 R103 QO
TRANSISTOR 8-+ o |~
CONNECTIONS
€S438-588-2 VIEW FROM COMPONENT SIDE OF BOARD
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UA-UF MODULES

DIAGRAM UNIT CIRCUIT
582- UF 311,312,313 / .
PHILIPS ELECTRICAL PTY LTD. CODE: CS438-582-4 MODEL : COOE : 07/316-4
COMPONENT _LOCATION 1 | 2 [ 3 | “ | 5 )| 6 7 | . . | 10 1 | 12
[ w o w [y w a w
2|513|3]|3|5(31|5
o ~ o | N o ~ o ~N ~r POS.
R1_| 2cC c1s [ nc [ un | sc Zeos. -3
R2 | 20 cie [ue | 2] sc|A @ A
R | 3] C 8 [c17 [12c
[3 C &cs
RS | 4A] C 0 R3S RS < Re g RS 50K R1D ]
Re | sAfC C TR ] 3C 80KS $80E S 150K $1x S K -l €16
R7 | 58| €S| 40 L1 | 2C | TR2 | 5C = ook
R | S0 | C6 | SC [L2_| 20| TR3| oC
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IF MODULE ALIGNMENT COMPONENTS IF MODULE ALIGNMENT COMPONENTS
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DETAILS OF MODULE REPLACEMENT PP3-PP3/01
‘The diagrams below indicate differences in connections
when replacing a UF401 module with a UF4lle These
DLTAILS OF MOMLE REPLACEMENT MM2-842/01 differences are due to the basic change from (Ge) PNP
to {Si) NPN transistors.
The diagrams below indicate differences in connections
when replacing a UFJ0l module with a UF3lls These
differences are due to the basic change from (Ge) PNP L201 L202
to (S1) NPN transistors. ======‘-“£;q_
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Netes ). Ensure that link is present
between can and negative.
2, In some sets, C0B 1s reduced
%o ashieve end of band.
3, R103 is located in the audio
le.

RI03
1SO0E

POS.

NEC. ~9V
AF. OVTPUT

Notes 1.
2.

3.
4o

Ensure that link is present between can and positivee

In very sensitive sets it may be necsssary to take the following
precautions to guard against instability;

(a) add R203 in mixer base lead;
(b) rotate audio module 180°, adjusting leads to suite

R103 {s located in audic module.
In some sets, C205 is reduced to achieve end of bande
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