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12V O

SPECIFICATIONS

INPUT VOLTAGE 100 mv

INPUT IMPEDANCE 9k OHMS (4 CHANNELS)

POWER QUTPUT 12 WATTS PER CHANNEL (APPROXIMATE)
£

SPEAKER IMPEDANCE 4 OHMS PER CHANNEL

POWER INPUT 12 VOLTS, NEGATIVE TO EARTH

CURRENT 8 AMPS (MAXIMUM)

SEMI-CONDUCTORS 41.Cs

2 DIODES

Subj dificati
o | PHILIPS
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REPLACEMENT PARTS LIST

CAPACITORS

Cc1-4 1000pF 50V ceramic
C17-24 100uF 10V electro

C25-32 220uF 10V electro

C33-40 10uF 16V electro

C41-44 2200 16V electro

C61-64 2200uF 16V electro

C45-62 47uF 16V electro

4822
4802
4802
4802
4802
4802
4802

122 30027
124 47002
124 47006
124 47044
124 47007
124 47007
124 47035

SEMI-CONDUCTORS

1C1-4 [.C. M51517L
D1-2 Diode 151885

MISCELLANEOUS ELECTRICAL

L1-2 Choke. Filter 2.4mH
 Ex: Choke. Filter 1.8mH
J1-2 Wiring sub assy.
RY1-2 Relay

4802 209 87493
4802 130 37036

4802 152 27049
4802 152 27051
4802 321 27237
4802 281 37005

CONNECTIONS

Fig. 1

IR

(C23440104)

A Front spaaker Rch (+) 1 Rear audio signal input L ch
B Front speaker Reh (=) 2 Front audio signal input L ¢h
C Front speaker Leh (+) 3 Ground
D Frant speaker Leh (=) 4 Front audio signal input R ch
E Rear speaker Leh (+) 5 Rear audio signal input R ch
F Rear speaker Leh (=) 6 Power supply. amplifier control (ON/OFF)
G Rear speaker Rch (+) 7 NC
H Rear speaker Ach (=) 8 Power supply input +13.2 vDC
1 Ground 9 NC
] Power supply +13.2 VDC 10 Ground

11 NC

12 NC




3.

During the first half cycle (tp ~ t3) of the input signal “ei", the potential at point A reaches a f
maximum of Ve, whille the potential at point A" reaches a minimum of O (ground potential).

Hence, the potential difference across RL (i.e. the voltage applied to RL) varies from O to Ve. N
The current during this half cycle is "ic”", flows from A to A'.

During the latter half cycle (ts ~ t4). the voltage applieci across RL again varies from O to Ve, but

'TH

the current “ic"” flows in the opposite direction. If "ic'" is assumed to be positive, “ic’" will be
minus, and the voltage variation be between O and -Ve. Consequently, whereas the voltage change
across the RL terminals during a full “ei” cycle is only O~ +Vc/2 in the SEPP circuit, the similar
changes in the BTL circuit are twice as large (0 ~ +Vc).

The maximum output power pob is expressed by the following formula -

Effective voltage Eg?

Max. output power Pop = — -5 resistance RL

i (Vo/v/2)2
RL
Ve2
= W seerersssss e (29
Ve
where Ep = =
V2 —
RATIO OF BTL OUTPUT POWER TO SEPP OUTPUT POWER
The ratio of the BTL output power, Pggp(equation 2) to the SEPP output power,' Pops (equation 1) is =
Vc2 V2
Pos : Pos = g~ = —BRL
. Pop Vc2 _ Pps Vc?
e BRL — ~ 2RL
Pop
*—% = Pos
* Pop = Pos X4
That is, the BTL circuit is capable of producing 4 times the amount of output power than the SEPP
circuit under identical conditions such as power source voltage (Vc) and load resistance (RL).

ADIVISION OF PHILIPS INDUSTRIES LIMITED (INC. IN N.S.W.)
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THE BTL CIRCUIT SYSTEM

1.

OPERATING PRINCIPLE

The basic circuit diagram of a BTL circuit is shown in Fig. 6 (with resistors and capacitors omitted).
Both AMP 1 and AMP 2 are composed of identical SEPP circuits. The 4 transistors are arranged to
form a Wheatstone bridge, with a load resistance (BL) connected between the output terminals (A-A’)
of both amplifier circuits. An important feature in the QM-104 is the phase inverter circuit inserted
in the circuit for AMP 2,

When an input signal “ei”” is applied to the input terminals, it is applied unchanged to the AMP 1
input, but is first inverted by 180° (i.e. becomes “‘-ei’) before being applied to AMP 2.
Consequently, during a full swing of the first half of the cycle (shaded portion), the potential at point
A (AMP 1) will increase to the maximum Ve (voltage of power source) via Q1 (collector-emitter)
(Q2 is turned OFF), but the potential at point A" (AMP 2) will decrease to a minimum of OV (ground
potential) via Q4 (collector - emitter) (Q3 is turned OFF). Therefore. the potential difference between
the two ends of RL will be the sum of the 2 voltage changes applied to A and A’.

The output current “ic” flowing during this period from +VC — Q1 (collector) — Q1 (emitter) — RL
— Q4 (emitter) — Q4 (collector) — 0 (ground).

In the same manner, Q2 and Q3 are turned ON, and Q1 and Q4 turned OFF during the latter half of
the ei cycle.

The output current “ic” then flows from +VC — Q3 (collector) — Q3 (emitter) — RL — Q2 (emitter)
— Q2 (collector) — 0 (ground).

AMP |

., Q
gy
A

Ve
power supply

oV

------------ — e e e — = ==

° L———{PHASE INVERTER— ~

BASIC CIRCUIT OF BTL

Fig. 6

2. COMPARISON BETWEEN SEPP AND BTL CIRCUITS

2-1. SEPP CIRCUIT OUTPUT POWER

Fig. 7 shows how a single SEPP circuit (for example, AMP 1 in Fig. 6 above) operates.



BASIC CIRCUIT OF SEPP +Ve (QM-104]
O

input —— VCE =~ == -
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Fig. 7
When the input signal “ei’’ is applied. the potential at point A varies between a maximum of V¢ and
a minimum of 0 (ground potential) with a central value of Vc/2. But since direct current is blocked
by capacitor C, the potential difference across both ends of RL will vary between a maximum of V¢/2
and a minimum of -V¢/2, centering around O. (This is assuming full swing transistors, and negligible
circuit loss).
Since output power is determined by the load resistance RL, and the effective voltage Es applied to
RL, the maximum output power Pos available under these conditions may be expressed as follows :
(Assuming negligible circuit loss)

Effective voltage Es?
Load resistance RL

Max. output power Pos =

; o MELE . UE
Since Es = 3 212
_ (Ve/2v): Vel
Pos = AL = o S I R RS RS 1)

In other words, Vs2/8RL is the theocretical SEPP output power.

2-2 BTL CIRCUIT OUTPUT POWER

Fig. 8 indicates the voltage changes ocurring across the load resistance (RL) (between A and A')

in the BTL circuit shown in Fig. 6.

CURRENT DURING THE FIRST HALF
CYCLE (to-t2)
OF INPUT SIGNAL ei
CURRENT DURING THE LATTER HALF
CYCLE (tz-t4)
OF INPUT SIGNAL ei

1 Ty

SioNAL | TIME | AT 'SOINT & | AT PONT i | Enget gergten| MORTASE L - jeum.

VR S e Ve/2 ve/2 0 e e Tt
§ t Ve ] Ve %\‘“ . l
te Ve/2 Ve /2 0 = 17
<— t3 0 Ve Ve (-Ve) < T
o ta Ve /2 Vc/2 0 - + !

Fig. 8
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