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SECTION 1
v INTRODUCTION
The Series 16 Power Supply provides four regulated dc supplies required by the

H316 system. In-built protection circuits safeguard the system in the event of internal
or external faults. '

This manual provides all necessary installation and adjustment procedures, the

theory of operation and maintenance requirements.
1.1 PHYSICAL CHARACTERISTICS

1.1.1 Dimensions

Height - 5.12"
Width - 17.25"
Depth - 15.79"

1.1.2 Internal Environment
Operating Storage

Temperature 0°C to +60°C -25°C to +80°C.
Relative Humidity 95% maximum

1.1.3 Power Requirements
Voltage 240V, 50 Hz, single-phase
Line Current 10 amperes

1.2 OUTPUT CHARACTERISTICS

-6V Supply The output voltage remains within the range -5.64 to -6.36

volts with the load current varied between 0 and 1 ampere.
The combined ripple and noise voltage is not greater than
1.20mYV peak-to-peak.

+ 6V Supply The output voltage remains within the range +5. 64 to +6. 36
volts with the load current varied between 8 and 20 amperes.
The combined ripple and noise voltage is not greater than
120 mV peak-to-peak. ‘

1-1




1-2

+15.5V Supply

+24V Supply

. peak-to-peak, .

|
‘ .
The output voltage rémains within the range +14.7 to 16.3 volts

with the'load current varied between 0.2 and 5 amperes. The
canbin’ed;ripplerhnd?noiss' oltage is not greater than 310 mV

The output voltage remains within the range 422.8 to +25.6

‘volts with the load current varied between 0 and 2 amperes.

The combined ripple and noise voltage is not greater than 1.2
volts peak-to-peak.




SECTION2
GENERAL DESCRIPTION

2.1 GENERAL INFORMATION

The components of the Series 16 Power Supply are assembled on a fabricated
chassis which is fitted with pi'ot'ectivé c_oi?gra. Itis ﬂesigned to Be mounted in a computer
rack. A general view of the unit ’i's shown in Figure 2-1.

Figure 2-2 shows the component layout ot“‘ ith‘e unit. The mains transformer is

'positioned in the centre of the chassis with the smdothing capacitors around it. Six
printed circuit boards plug into sockets positioned behind the front panel; a seventh
board plugs into a socket on the 1ef€~fmnd side of the unit. These boards provide
regulating and protection circuits for foﬁi' dc output voltages. The power transistors
for the dc .output voltagesare assembled on heat sinks on the left and right hand sides of
the unit. ‘ |

Mounted on the rear éanol, inside thé unit, are the rectifiers which provide the dc
supplies to the printed circuit boards and to the' power transistors. Also on the rear

panel are the fuses for the mains supply circuits and the cooling wtan

2.2 CONNECTORS

Connections to the unit are made via the connectors on the jfront panel. The mains
supply is connected to the unit via BIB.L Mains 'lupply outputs ufe provided by B3B (non-
fused) and B4B, B5B (fused at 5 ;a.mperr_ea)v. The regulated dc ouﬂjkput voltages are connected
to B2C; the +6 vbl.ta and -6 volts s‘uﬁéliea are also connected to EZB. Connector BZ2A links

the mains supply to the mains supply circuits via the contactor.
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SECTION 3
FUNCTIONAL DESCRIPTION

3.1 GENERAL

The Series 16 Power Supply provides four regulated dc supplies:
® -6 volts (+6%) at 1 ampere, maximum
[ ] +6 volts (+6%) at 20 amperes, maximum
() +15 volts (+5%) at 5 amperes, maximum
(]

+24 volts (+5%) at 2 amperes, maximum

In<built sequence and monitoring circuits provide protection for the system and

initiate power down in the event of an internal or external fault.

3.2 CABINET

The Series 16 Power Supply is contained in a housing designed to be maintained in
a computer rack. Protective covers are fitted to the top and both sides of the housing
which can be removed to gain access to the components. All connectors are on the front

panel.

3.3 BLOCK DIAGRAM ANALYSIS

The Series 16 Power Supply is shown in block diagram form in Figure 3-1. The
blocks represent the sub-assemblies comprising the Power Supply. The function of

each block is outlined in the following sub-sections.

3.3.1 °  Transformer T1

The mains supply is connected to the primary winding of transformer T1 which has
six secondary windings. The voltages from five of the secondary windings are full wave
rectified and capacitive smoothed to provide dc supplies to the sub-assemblies; the

sixth winding provides 24 volts at 50 Hz.

3.3.2 -6V Series Regulator

The -6V Regulator provides the -6 volts supply. Regulation is obtained by a series
transistor connected in the positive rail of the supply. An over current protection circuit

is included to switch off the series transistor in the event of an overload.
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3.3.3 +6V Switchi% Regulator

The +6V Switching Regulator provides the +6 volts supply. Regulation is obtained
by the ra.pid'switching of the series element in the positive rail of the supply and

filtering the resultant output. Overcurrent protection is provided by switching off the

series element in the event of an overload.

3.3.4 +24V Series Regulator

The action of the +24V Regulator is similar to the action of the -6V Regulator
described in 3,3.2.

3.3.5 +15.5V Series Regulator and Overvoltage Protection

The action of the +15V Regulator is basically similar to the action of the -6V
Regulator described in 3.3.2. The output is furﬁher regulated against variation in
_temperature by a remotely located temperature sensing element (Refer to 3.4.3,2),

The Overvoltage Protection circuit provides for the firing of a silicon controlled
rectifier which short circuits the +15.5 volts supply if the +6 volts or -6 volts supplies

fail or if the +24 volts supply exceeds +27 volts (""crowbar' action).

3.3.6 Sequence Circuit

The Sequence Circuit initiates power down of the system if the mains supply falls
below 195 volts. It also inhibits the +15.5 volts supply until the +6 volts and -6 volts

supplies are at 90% of their nominal outputs.

3.3.7 +6V and -6V Monitor

The outputs from the +6 volts, -6 volts and +24 volts supplies are monitored by
the +6V and -6V Monitor. This circuit triggers the Sequencé Circuit to power down the
system in the event of failure of the +6 volts or -6 volts supplies or if the +24 volts

supply goes above +27 volts.
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3.4 CIRCUIT ANALYSIS

3.4.1 -6V Series Rg‘gu_latog (Etigure 8- 1)

The differentiﬂ c-ﬁnparatorsVT?(a) and (b) compares the reference voltage provided
by zener diode MR 6 with a potential tapped from the voltage divider connected between

the-output terminals. The resultant potential at VT7 (b) collector controls the current

through VT1. As the current through VT1 and into the base of VT4 are provided by the

constant current generator VT2, a change in the cu:rght through VT1 causes an opposite ,
change in current into the Base of VT4, The potenfial at VT4 collector controls the .
current through the series regulating transistor VT60 which regulates the output voltage.

A fall in output voltage causes a fall in pbtential at VT7 (b) base; this results in less
current through VT7 (b) ai:d a conleqt;eﬁt increase ’in ¢6Ii§ctof potenﬁal. -The increase
in potential is applied to VT1 base, redué,ixig the current through VT1 and increasing
the current into VT4 base. The resultant increase in céurrént through the series
transistor VT60 counters the fall in oﬁ'tpuf voltage whi‘dli'initiated the action. A rise in -
output voltage produces a decreased current tbrough V'I‘60 to counter the rise.

To produce a constant current from VT2, the potentlal at VT2 base is fixed by the ‘

zener voltage of zener diode MR2 which is applied to the voltage divider R3 and R4.
Current limiting for the -6 volts regulated lupplf is proﬁded by VT3, The voltagé
to the collector load of VT3 is fixed by zener diode MR2 and, under normal load
conditions, VT3 is conducting: When a current overload occurs, the voltage drop
across the current sensing resistor R60 increases; thié causes a fall in the potential at
VT3 base, reducing the current through its collector load and consequently increasing the
potential across MR3. MR3 then condizcts increasing fhe potential at VT2 ‘emitter. As
the base of VT2 is at a fixed potential, the current through VT2 and, consequently, the
current into VT4 base is docreaud The serieu tranuﬂltor VTé60 is lwitcl;ed off ‘
until the load on the -6 volts supply is reduced. The aener ‘diode MR64, across the output

reservoir capacitor C61, prevents the output voltage rising above a preset level,

3.4.2 424V Series Regulator (Figure 8-2) | ‘

The circuit of the +24V Series Regulator is similar to the circuit of the -6V Series
Regulator described in 3,4.1. The differences between the circuits are as Iollowu
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1. = Two parallel transistors, VT8l (a) and (b), are connected in the positive
rail of the supply to provide for the increased load current on the +24
volts supply. The extra cont;:ol transistor, VT80, provides the increased
base current into VT81 (a) a‘md‘f(b) |

2, The value of the current sensing resistor R80 is lowered owing to the higher
‘load (and overload) current. ’

3. The value of resistor R2 is increased to provide the same zener voltage
from MR2. |

4. The zener voltage of MR6 is increased to regulate the +24 volts supply.

3.4.3 415 ,5V Series Regulator and Overvoltage Protection (Figure 8-3)

The circuit of the +15.5V Series Regulator is again similar to the circuit of the
-6V Series Regulator'described in 3.4.1. The differences between the circuits are as
‘follows: v
1. Three parallel transistors, VT71 (a), (b) and (c)iare connected in the
positive rail of the supply to provide for the increased load current on
the +15.5 volts s\ipply. Transistor VT70 provides the higher base current
required to regulate the current through the transistors.
2. The voltage divider connected between the output terminals includes
potentiometer RV1 which adjusts the operating point of the comparator
VT7 (a) and (b). An exterml{teméernture sensing resistor connected
between pins M and N on socket B2C varies the potential at the base of VT7
(b) and thus regulates the output voltage for changes in temperature.
3. Transistor VT8 is connected in lenes with the current limiting transisor
VT3. Under normal conditions, both transistors are conducting. The
current limiting transistor VT3 cuts off the output voltage in the event of
an overload as described in 3.4; l Transistor V'I‘8 switches off the output
voltage when its base potential fl,;l;l to sero. The control of this base
potential is described in 3.4.6, " "

The +15.5 volts output voltage is cannected to the Overvdltage Protection circuit
shown at the right of Figure 8.3, With &xe‘ oﬁtput_?plt;ge at 15.5 volts, transistor VT3
in this circuit is held fully conducting by the pctenfial ‘of the zener diode MR6 connected
to its base. . The setting of RV1 in the collector of VT3 governs the potential at the base
of VT2 holding the current through VT2, MRS and RS to a level such that the gate voltage
developed across R8 is below the triggering lev‘ellof the silicon controlled rectifier SCR1.
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When the output voltage from ﬂw15‘».*‘5*7‘*8@:555&*&%@%%iim:‘r‘eaaei above +18 volts
the current through VT2 increases and the voihgizq devel jped ‘across R8 fires SCRI
connecting resistor R9 across the +15.5 volts -ou’tﬁ\it.w 1‘6&&2 connected externally across

the output is fired which short circuits the +15.5 volts snpply. Protection against
transient voltages ﬁring the ‘gilicon .controlled recﬁﬁtrs -is' provided by capacitor C1
connected to the base of VT2, : ,

The "crowbar'' action of the silicon controllod rectifxer’l is also effected by a
positive pulse applied to the junction of MR8 and R8 from the Sequence ercuxt The
condition producing this pulse is described in 3,4.5,

3.4.4. 16V Switching Regulator (Figure 8-4)

- Regulation of the +6 volts supply is controlled by tﬁe rapid switching of the series
transistors VT51 (a), (b), (c) and (d) by the pulse generator circuit VT1, VT2 and VT3
via the drive transistors VT7 and VT50.

’

VT1 and VT3 produce a pulse train with a pulse rate of approximately 20 kHz and
VT2 provides a variable on-off ratio for the pulse. Tﬁa%ﬂ:se‘l are applied to the drive
transistors VT7 and VT50 which switch the seven tt&‘n’iidmi‘ between saturation and
cut-off. The series trinsistors are supplied with a dc‘Qvoltn’ga having a high ripple voltage
content. Figure 3-2 shows how the regulator suppresses the ripple voltage. The "off"
time decreases under the valley points of‘tha'fﬁpﬁlefih&“iﬁCfé’&iéi under the peaks. This
suppresses the mains frequency ripple and introduces the switching frequency ripple

which is easier to filter.

| Mommo
HIGH FREQUE

CURRENT | RIPPLE

VARIABLE ‘OFF TIME

Figure 3-2 Ripple Vo_l{tft;g_c Supprecqinn
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Transistors VT1 and VT6 are provided thh a regulated dc supply derived from
resistor R2 and zener dlode MR1.

The differential comparator VT4 and VTS compares the Eeference voltage provided

by zener diode MR 2 with a potential tapped frpm the voltage dimder R16 and R17 connected
between the output terminals. A fall in. outpu: voltage causes VTS to turn off and VT4 to

turn on. The eubeequent fall in potential at V1 2 baee mcreases the current through VT2,

turning on VT3 and with it, VT7 V’TSO and the series regulatx#xg transistors VT51, (a),

(b), (c) and (d). The output voltage thus increases. The fall 11} potential at VT3 collector

is applied to VT1 base causing VT1 to turn off. VTI1 stays off iIor a period determined by

the time constant of R4 and C2, which is appi"i imately 10 m1croaeconds. VT1 then

starts to conduct and the falling potential at it ‘ collector turns off VT3 via Cl1. The time

constant of R4 and C2 is modified by the curr nt through VT2 whxch is controlled by the
potential at VT4 collector. |

differential comparator VT8 and VT10,
This compares the potential dropped across R53 thh the potenhal tapped from the voltage

Overcurrent protection is provided by t

divider R23 and R24 connected between the output terminals. Whep the overcurrent trip
level is reached, VT8 conducts turning on VT 6 which drops the reference voltage at

VT4 base to zero. Theincrease in potentiai'ij VT4 collector t;u'ns off VT2, VT3, VT7,
VT50 and the series regulating transistors. |

The output voltage is prevented from excj eding +6.8 volts (+5%) by the 50W zener
diode MR54 connected across the output term
does not fall below 100 mA.

1als. R54 ensures that the output current
The diode-connected transistors VT52 (a), (b) and (c) (freewheeling diodes) prevent
reverse voltage pulses from destroying the oe:‘iea trannetore.l The reverse voltage

pulses are due to the fast rate of change of ‘cmrrent in the inductance L51.

3.4.5 Sequence Circuit (Figure 8-5)

The Sequence Circuit monitors the munj eupply voltage to the Power Supply. The
r MR1 to MR4 aﬂd connected to RV1,

Part of this voltage is tapped from RV1 and api lied to the base of VT1. While the mains

mains supply is rectified by the bndge rectifi

supply voltage is above 195 volts, VT1 is condj cting with its emltter potential held
constant by zener diode MRS5 in the collector of VT2, The potentxal at VT1 collector
holds on the constant current generator VT4, VT4 lupphes current to the bases of VT2

and VT7 holding both transistors on and providkea the 5.6 volts hne fault signal to the
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Power Status circuit (se'e 3.4.7). The fxxed pqtential frcm zener diode MR? applied to the
bases of VT5 and VT6 holds these transistors off. ‘The potential at the base of VT3 is

from the collector of VT8 in the +15.5V ‘Regulator circuit ppd, under normal conditions,
VT3 is held off. , U e 2T

When the mains voltage drops below 195 volts, the potential at VTI base falls,

switching off VT1. The increase in potential at VT1} 'collﬁctér,«JWitches off VT4 and thus
VT2. The restoration of the full mains voltage after VTZ» is switched off cannot prevent
the power down sequence. With VT4 switched off, ﬂiwgotuntial at the bases of VT5 and
VT6 increases switching them on. VTé clamps the 5.6 w’%&t:a# line fault signal to 0 volts

and turns off VT7. After a time delay, set by capacitor C3, a positive pulse is provided
from VT7 collector to fire the '"crowbar' silicon controlled rectifiers in the +15.5V.

Overvoltage Protection circuit (see 3.4, 3).

The same action is initiated if the voltage at the collcctor of VT8 in the +15.5V
Regulator circuit causes VT3 to conduct which sthchea 0f£ VT2,

3.4.6 +6V and - 6V Monitor Czrcmt (Frgure 8 6)

Dlodes MR3 MR4 and MR5 provide an OR gtte whjch c0ﬁnects to the base of transistor ’

VT8 in the +15.5V Series Regulator cu'cult (aee 3 4 3) Under norrnal condltmns the
output from the OR gate is held at +2.7 volta. If the potential at one of the diode cathodes
falls below zero volts. ‘the output from the OR gate aho 'Lanu below zero volts The
potentials at the cathodes of the diodes are obtained al foﬁovu
1. Transistor VT1 compares the potential tapped £rom the voltage divider RV1
and R18, which is connected between the (outpnt terminals of the ‘combined
+6 volts and -6 volts supplies, thh the refprence voltage provxded by zener
d:ode MR1. RV1 is adjusted so that VTI is conducting when the combined :
voltage connected to RV1 and R18 is not 10*3 than 11, 5 volts. The potential ‘
at VT1 collector holds on VTZ2; this holds VTB (‘off and keeps the potential at
the cathode of MR5 above the 2.7 volts at its n.node. If the combined voltage
falls below 11.5 volts, VT1 turne off; this' ‘in turn, holds VT2 off and VT3

’ on whzch reduces the potentml at thq cathmial of MRS to a negatwe ‘value .
causing the potential at the anode to go negative '
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2. Transistor VT4 compares fhe potential tapped from the voltage divider RV2

and R10, which is connected between the output terminals of the combined
- +6 volts and -6 volts supplies, with the reference voltage provided by zener

diode MR1. RV2 is adjusted so that VT4 is not conducting when the combined
voltage connected to RV2 and R10 is not greater than 12.5 volts. The potential
at VT4 collector holds VTS5 off and keeps the potential at the cathode of MR4
above the 2.7 volts at its anode. If the combined voltage goes above 12.5
volts, VT4 turns on; this turns on VT5 which reduces the potential at the
cathode of MR4 to a negative value causing the potential at the anode to go
negative.

3. VT6 and VT7 monitor the +24 volts supply in a similar manner. If the supply

goes above +27 volts diode MR3 conducts and the potential at its anode goes

negative.

3.4.7 Power Status Circuit (Figure 8-7)

Under normal conditions, relay RL1 is energized from the regulated +24 volts
.. supply via transistor VT1, which is conducting‘while the +5.6 volts line fault signal is
applied to its base. When the potential of the line fault signal falls to zero, the relay is -

de-energized and open-circuits the Power Status return path to the 0 volts rail.
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4.1

4.2

4.3

SECTION 4
SETTING - UP

PRELIMINARY PROCEDURE

In the following procodure it is’ a.numad that the Series 16 Power Supply has been
removed from the computer rack. ‘

1'

2.

5.

Place the unit on the bench and re#uove the covers. Ensure that the position
of the unit allows free circulation of cooling air.

Remove the seven printed circuit boards from theu- positions in the unit and
place to one side. Note their posttions to assist in replacing them correctly,
when required. ;

Connect a lead from the circuit brbakcr to socket B2A so that when it is
energized pin X and pin W are connected to pin. P, respectively. Remove the
connections 'to the circuit breakef trip coii at pins F and H.

Connect the 230V, 50 Hz, mains aix'pp’ly,ﬁia an autotransformer set to 230
volts, to the mains input socket BIB. Ensure that the polarity is correct
and that the earth pin on B1B is connected to a satisfactory earth.

Switch on the mains supply and ensure that the cooling fan is operating.

UNSMOOTHED DC SUPPLIES CHECKS

Connect a suitable dc voltmeter across the following capacitors (see Figure 2-2)

l.
2.
3.

4 . v

Capacitor C50. The voltage should be approximately 22 volts dc.
Capacitor C60. The voltage should be approximately 14.5 volts dc.
Capacitor C70. The voltage should be approximately 30 volts dc.
Capacitor C80. The voltage should be approximately 40 volts dc.

Switch off the mains supply.

CHECK +6V REGULATED SUPPLY

Insert the +6V Regulator printed circuit board in its socket. Connect a variable

resistive load, with a suitable dc voltmeter in parallel and a directbcurrent_ meter in

series, between pins S (positive) and C on socket B2C. The resistive load must be capable

of varying the load current over the range 8 to 28 amperes.




Check the operation of the board as follows: -

1.
2.

Switch on the mains supply.

Adjust the resistive load to increase the load current from 8 to 20 amperes.
Ensure that the output voltage remo.mu w1thm the limits of +5.6 and +6.36
volts over the entire range of load current During the test ensure that the

ripple and noise voltage does not exceed 120 mV peak-to-peak.

Slowly increase the load current from 20 to 28 amperes and ensure that the
current trip operates satisfactorily. '
Decrease the load current to below 20 amperea and switch off the mains

supply.

NOTE

Should it prove necessary to adjust the'
output voltage or trip level, this can be
achieved by the subatxtutum of revised
resistance values for R16 (cmtput voltage)
and R20 (trip level), ;

4.4, CHECK -6V REGULATED SUPPLY
Insert the -6v Regulator printed circuit board in its socket. Connect a variable
resistive léad, with a dc voltmeter in parallelﬁnd a direct current meter in series, ‘

between pins K (negative) and D on socket B2C. The resistive load must be capable of

varying the load current over the range O to 1.4 ampargs.r

Check the operation of the board as follows:

1.
2,

Switch on the mains supply. _

Adjust the resistive load to increase the load current from 0 to 1 ampere.

Ensure that the output voltage remains within the limits. ofv «5.6 and -6.36

volts over the entire range of load current. During the test ensure that the .

ripple and noise voltage does not éxeeéd ‘120-mV peak-to-peak. ,

Slowly mcrease the load current from 1 to 1.4 amperes and ensure that the

current trip operaten satufactor:ly. ) -

Decrease the load current to below 1 ampere and awﬂ:ch off the mams supply. ’
NOTE

Should it prove neceuar’y to adjust the

output voltage or trip level, this can be

achieved by the substitution of revised

resistance values for R28 (output volts) ‘
and R17 (trip level). '




4.5 CHECK +24V REGULATED SUPPLY

_ Insert the +24V Regulator printed circuit board in its socket. Connect a variable
resistive load, with a dc voltmeter in parallel and a direct current meter in series,
between pins A (positive) and E on socket B2C. The resistive load must be capable of

varying the load current over the range 0 to 2.8 amperes.

Check the operation of the board as Iolloivp:

1. ‘Switch on the mains supply.

2. Adjust the resistive load '1':'9 increase the load current from 0 to 2 amperes,
Ensure that the output voltage remains within the limits of +22.8 and +25.6
volts over the entire range ‘of loaé current. During the test ensure that the
ripple and noise voltage does not exceed 1.2 volts peak-to-peak.

3. Slowly increase the load Curient from 2 to 2.8 amperes and ensure that the
current trip operates hatisfad;)rily.

4. Decrease the load current to below 2 amperes and switch off the mains
supply.

NOTE

Should it prove necessary to adjust the

output voltage or trip level, this can be
achieved by the substitution of revised

resistance values for R28 (output volts)
and R17 (trip level).

4.6 CHECK +15.5V REGULATED SUPPLY

Using a heat shunt, carefully solder a link between the collector and emitter of
transistor VT8 on the board and insert the board in its socket. Connect a variable
resistive load, with a suitale dc voltmeter in phrtliel and a cirect current meter in
series, between pins B (positive) and D on socket B2C. The resistive load must be
capable of varying the load current over the range 0.2 to 7 amperes.

Connect a 4.7 kilohm (_-_P_l%)xren”istor betwgen pins A and E on socket B2C and check
the operation of the board as follows: '

1. Switch on the mains supply.




4.7

5.

Adjust the resistive load to increase the | oulcm'rent from 0.2 to 5 ‘amperes.
Ensure that the output voltage remtinlmhinthe limits of +14 7 and +16.3

_volts over the entire range of load caa\txqu. ‘During the test ensure that the -

ripple and noise voltage does not exceed 310 mV wk-tmpeak
- NOTE

If the output voltage is outside either
limit, check that the output voltage at
a load current of 2.5 am'pgﬁn"ii *;p'p-.
roximately +15.5 vql;p’ R Lmthc v
board may be ad;usiapd the outp
- voltage is not 155 volfs, After
-adjustment repeat the: prmmre ;
deta:led in step 2

Slowly increau the load current frotn 5 to 7 amperes a.nd ensure that the
current tnp oPeratea satufactorxly. o .

R.educe the load current to 2. 5 ampcfu nnd adjust RVI on the board &wr
its complete range. Enaure that the m ttlbn of output wltage is not less

than 1 volt above and below the nommal voluge of +15. 5 voltl. Resdt the

output voltage to +15.5 volts, -
Switch off the mains supply. e G ) .

MAINS SUPPLY VARIATION

Check the regulation of the output voltagesvuﬁl h

follows:
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l.

2‘

input ‘mains supply vari‘ed,"‘ as

Switch on the mains supply and a&}uié tha mtotranaformer to provide a

. mains voltage of 195 volts, . . . .

Repeat the load current. v&rhﬁm;tem &imndy given for each output voltage
in turn. Ensure, in each case,  that the aut-put voltage remains within the .

-stated limits., - S D e F v

Adjust the autotransformer to prandnwmml vulﬁga of 260 volts. -
Agam repeat the load current van;tion mga onuurmg that the output voltages

remain w1thin then' stated hmits. ;

Switch off the mains supply after adjuuting tho autotranlfomer to provzde a .

mains voltage of 230 volts.,




4.8 +6V and -6V MONITOR CIRCUIT ADJUSTMENTS

Inaert the +6V- and -6V Monitor printed blrcuxt board in its socket and make the

following checks and adjustments:

1.
2,

9.
10.

11.
12.

Switch on the mains supply.

Connect the negative lead of the :fdc voltmeter to TPl and connect the positive
lead, in turn, to TP2, TP3, TP4 and TP5. The voltage at TP2, TP3 and
TP4 should be approximately +12 volts; the voltage at TP5 should be
approximately +30 volts.

Switch off the mains supply.

Remove the -6V Regulator printed circuit board and the resistive load
connected between pins S and C on socket B2C.

Connect an external dc reference voltage, adjustable over the range of +4
to +8 volts, between the red and black connections on socket BZB Set the
dc reference voltage to +4 volts.

Switch on the mains supply enuurmg that the mains voltage is 230 volts.
Set RV1 on the board fully antgcibckwue and connect the dc voltmeter
between TPl and TP2 (poutive) Adjust RV1 in a clockwise direction to the
position where the voltage falls. |

Switch off the mains supply and disconnect the lead to the cathode of diode
MR54 on the board.

Switch on the mains supply. 3

Set the dc reference voltage to +8 volts and set RVZ <;n the board fully anti-
clockwise. Connect the dc voltmeter between TPl and TP3 (positive) and
adjust RV2 in a clockwiae/directizzon to the position where the voltage falls.
Switch off the mains supply and duconnect the dc reference voltage.
Reconnect. the lead to the cathode of MR54, Replace the +6V Regulator
printed circuit board. Remove t?xe link between the collector and emitter

of VT8 on the +15.5V Regulator brinted circuit board.

4.9 SEQUENCE CIRCUIT ADJUSTMENT

Insert the Sequence Circuit printed circuit board in its socket and make the
following adjustments:
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4.10

-volts and then switch off the mains mppiy.

CHECK +24V OVERVOLTAGE TRIP

~ Set RVI on the board fnny mﬁélocm." | x s
Switch on. the mains supply and adM thc tmttmufomer to provide a mains

voltage of 195 volts. S & ,
Connect a dc voltmeter between TP1 and'ﬁ? ;{m;_ait;ive) and adjust RV1 in a
clockwise direction until the voltage at T ;a,i.h to zero. Carefully adjust

RVl in an anticlockwue direction to tht mniﬁon where the voltage at TP4

reappcuru.. . ; S el e B

Adjust the mains supply autatrmsfarmx f@ provide a mains voltage of 230
volts and switch off the mains supply. i

Connect the trip coil of tha ctmtxci?t W ' pins F and H on socket B2A.
Switch on the mains supply and ul}upt the Q‘m‘a-tormer to provide a
mains voltage of 195 volts. Enpm that tbg contactor opens disconnecting
the mains supply.

NOTE

A small adjustment of RV1 mi&y ho
necessary (due to coil loading) to ensure
that the contaetor opon- at’ lﬁ 'ﬁﬂh '

;;;;;

Remove the resistive load connectad hutwm pinn A and E on socket B2C.
Connect an extenul dc reference volhge. '

: mble over the range of +24
to +30 volts, between TP1 a.nd TP3 (positi ,)on the 124V Regulator printed

circuit board

xc the reference voltage from
' "fg at TP4, with respect to
, uquired to obtam this condition

Swztch on the mams lupply and slowiy inc
+24 volts until the contactor openl tnd tha
TP1, goea to zero. The referencu volﬁgo
must be between +27 and 429 volti.

Switch off the mains supply and reconnect _j;h’c;;:q"tistive load removed in
PEERR T PR T T
step 1.




4.11 +15.5V PROTECTION CIRCUIT ADJUSTMEN’I’

Insert the +15.5V Protection Clrcuzt and Power Status printed circuit board in its
socket and make the following adjustments:

1. Set RV1 on the +15.5V Protection Circuit and Power Status board fully
anticlockwise. ,
2, Connect a dc voltmeter between TP1 and TP3 (poéitive) on the +15.5V

Regulator printed circuit board.
3. Switch on the mains s‘upply and adjust RV1 on the +15.5 v Regulator printed
circuit board to obtain an output voltage of +18 volts at TP3.
4. Carefully adjust RV1 on the +15.5V Protection Circuit a.n& Power Status
' board in a clockwise direction to the position where the contactor opens,
5. Readjust RV1 on the +15.5V Regulator printed circuit board to obtain an
output voltage of +15.5 volts at TP3.

4,12 TEMPERATURE SENSING TESTS

1. Adjust the resistive load connected to each regulated output voltage to

prov1de full load current, in each case. Ensure that the output voltages

are within their prescribed lirmta.

2, Switch off the mains supply.

3. Remove the 4.7 kilohms (+1%) resistor from pins M and N on socket B2C and
connect a 1.2 kilohms (il%) resistor in its pla'ce to simulate a temperature
of 60°C.

4, Switéh on the mains supply and ensure that the output voltage between pins
B (positive) and D on socket B2C is 12.79 volts (+5%).

5. Switch off the mains supply.

6. Remove the 1.2 kilohms (+1%) resistor from pins M and N on socket B2C

and connect a 16.5 kilohm (+1%) resistor in its place to simulate a temp-
erature of 0°C, "
7. Switch on the mains supply and adjust the resistive load connected between

pins B and Don socket B2C to provide a load current of 5 amperes. The

output voltage between pins B (posifive) and D on socket B2C must be 17,43
volts (+5%).
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8. Switch off the mains supply. Remove the lﬁ.S kilohms (+1%) resistor from ‘
pins M and N on aocket BZC and recormect the 4. 7 kilohms (+l%) resistor

in its place.

4.13 FULL OVERLOAD SYSTEM CHECKS

1. Switch on the mains supply and adjust the v}fgﬁ;ﬁvq load connected to each ‘
regulaféa de supply to proﬁdo fuvuloo,d nurrgut. in each case.
2. Adjust the resistor load cmnogtgdtotha-ﬁ ;vpiﬁpi;?gmtpd supply to provide
#n overload current of 1.4 amperes and e;ume that power down of the system .
_ is obtained, ‘ £ : .
3. Switch off the mains supply and rntﬁurt tha rq;iltive load to the value
' required for full load current.

4, Switch on the mains supply and repqat cteps 2 and 3, in turn, for the +6
volts, +15.5 volts and +24 volts supplies. ‘

5. Adjust the autotransformer to provide a. mains voltage of 260 volts.
6.  For each regulated dc output, check the transient volhges when the load
current is switched between the values shown m column 2 of the following
table. The transient voltages ‘must not be greaur than the limits shown in .
column 3. IR o
s - - e ————— -
Nominal Load Stcp L , Transient
- Output : A -(amporel)[ ~ Voltage (imV
(volts) ; g ON | OFF
+6 . . 5te10 I 400 | 150
-6 , Otol | 100 | 50
+15.5 0.3t0 2,9 150 | 100
+24 | etz | 450 150 .
7. Adjust the autotransformer to provide a mains voltage of 230 volts and
‘switch off the mains supply.
4.14  CHECK POWER STATUS LINE R | '
1.  Connect an chmmeter between pins D and R on socket B2C. Ensure that

there is no continuity.
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2, Switch on the mains suppl‘}; and check that the ohmmeter indicates
continuity. ' ,
3. Adjust the resistive load of any one of the four regulated dc supplies to
R provide the required overload current. The system should power down and
the ohmmeter should indicate an‘bpen circuit,
4. Switch off the mains supply and remove the test equipment from the unit.

Replace the protective covers before installing the unit in the computer

rack.
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SECTION 5
MAINTENANCE

5.1 GENERAL

Routine maintenance is not required for the Series 16 Power Supply. Should the
unit fail, or if any adjustments to the dc outp}.it voltages or protection circuits are
necessary, remove the unit from the computer and carry out bench tests using resistive

loads.

5.2 TEST EQUIPMENT

The following test equipment will be required for bench tests:

1. Multimeters for ac, dc and’ resistance tests.
2. Oscilloscope.

3. Autotransformer.

4, Resistive loads.

5.3 MAINTENANCE

'Visually examine the unit for obvious signs of damage i.e. broken or charred
components or wiring. Note that an apparent failure could be due to an incorrect

adjﬁstment of a potentiometer on a printed circuit board.

The quickest method for determining obscure faults is by following the adjustment
procedure detailed in Section 4. A fault due to a printed circuit board should be remedied

by replacement of the board.

Component layouts of the printed circuit boards are shown in Figures 8-8 to 8-14

inclusive.
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SECTION 6
INSTALLATION

Place the Series 16 Power Supply in the computer rack and secure with the screws
provided.

Connect the unit to the 230V, 50 Hz, mains 'supply via connector B1B, taking care
that the polarity is correct and a suitable earth is provided.

Referring to the computer installation diagram, connect the appropriate dc output
voltages to the computer.
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 SECTION 7
REPLACEMENT PARTS

7.1 GENERAL

Replacement parts can be purchaud directly from Coutant Electronics Ltd.,
(Reading). However, most of the components are standard electronic parts and shonld
be available locally. Several components, luah as transformers, printed circuit cards

are manufactured by, or especially for, Coutant Electronics Ltd., and replacement parts
should be ordered from the factory.

NOT;: )
Paralled tran:htoh in urie: elements
should be irom the' same manufacturer

Parts lists are detailed in Tablea 7-1 th#ough 7- 8 givmg description and coutant
part numbers. :
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Table 7-1 Main Chassis (Refer to Figure 2-2)

ITEM NO. OR
CIRCUIT

DESCRIPTION

.~ COUTANT

QTY.

REFERENCE PART NO.
MAIN CHASSIS

Item 29 Heatsink - SK578 1
Item .30 Heatsink . SK579 1
Item 31 Heatsink ‘ - 8K580 1
Item 42 (R53) | Shunt O.25 15W (supplied by C.G.S) 'SK675 1
Item 43 Choke ‘ o) SK741 1
Item 46 Transformer  T638¢/ 13 1
Item 47 Choke ©L12767 1
C50,A,B Capacitor 7,300uf 40V Sptagm 32D Cl2117 2
C60 Capacitor 2,100uf 40V Sprague .32D | . Cl2116 1
Cc70 Capacitor 5,500uf 40V Sprague 36D ,.C12109 2
C80 Capacitor 3, 900uf 50V Sprague 36D cl2129 1
C51A,B,CT1 Capacitor 500uf 35V e .. Cr2092 3
cél, 81 Capacitor  200uf 35V Prin‘tlyt - Cl12091 2
Cl Capacitor 0.22 uf 63V WIMA MKA Cl2254 1
R51,A,.B&D Resistor 39 ohms" R27006 4
gg:::::z; Resistor 0.5 ohms R27402 6
R8la,b )
R52 Resistor 680 ohms - R27034 1
R62 Resistor 100 ohms - R27013 1
R72,82 Resistor 470 ohms - R27029 2
R73,83 Resistor 12 ohms R27002 2
R60 Resistor 0.5 ohms 3W R27291 1
R70 Resistor 0.1 ohms 4.5 W - R27292 1
R80 Resistor 0.25 ohms 3W R27290 1
R54 Resistor 68 ohms R27010 1
R74 Resistor 470 ohms - R27423 1
R84 Resistor 3.3K ohms - R27346 1
R1 Resistor 10 ohms R 27001 1
VT50 Transistor MJ 491 T29045 1
VT5la-d) Transistor 2N3713 T29046 7
VT52a-c)
VT 60,70) :
80 ) Transistor 2N3055 T29000 8
7la-c )
8la,b )
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~ Table 7-1 (cont'd) Main Chassis (Refer to Figure 2-2)

ITEM NO. OR

CIRCUIT DESCRIPTION COUTANT QTY
REFERENCE PART NO,
1 MR50, 51, 63 Diode 40209 D13003 3
| M52, 53 ) Diode 40209R D13004 2
ey 61"?2'; Diode IN4003 D13000 5
|MR71,72 Diode IN5402 . D13001 2
MR80 Bridge Rect. MDA 952 -2 B11050 1
MR70 Bridge Rect. MDA 962 -2 B11051 1
MR54 Diode Zener IN3305B D13047 1
MR64 Diode Zener IN5342A D13048 1
SCR2 S.C.R. 2N 681 f 528313 1
TR1 Thermostat A60 (95°C) Otter Controls 29090 1
Item 92 Fuse Holder L 1744 ' H17000

Item 93 Fuse Link 2 A ‘L21027

Item 94 Fuse Link 5 A LZIO3O

Item 95 Fuse Link 7 A L21016

Item 96 Fuse Link 10A L21032

Item 101 'Connector 18 way ‘C12646 7
Item 102 Guides G16053 14
Item 103 Keys _ K20061 7
Item 105 Sdcket 3 contact fixed 528378 3
Item 107 Plug 3 pin fixed P25151 1
Item 109 Pins ‘ P25114 8
Item 110 Socket 20 Contact fixed (BICC Burndy) S28640 2
Item 111 Pins o P25112 22
Item 112 Connector Yellow C12635 2
Item 113 Connector Red C12636 1
Item 114 Connector Black C12637 1
Item 115 Connector White : C12638 1
|1tem 191 Crimptag Red 4BA Amp 34144 T29211 16
Item 192 Crimptag Red 2BA Amp 34149 T29212 16
Item 193 Crimptag Blue 4BA Amp 34158 T29228 6
Item 194 Crimptag Blue 2BA Amp 34161 T29226 16
Item 195 Crimptag Blue 0BA. Amp 34162 T29214 2
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Table 7-2 -6-Volt 1 Ampere Ra_!ahtbr (Ro!u to Figure s-a)

ITEM NO. OR :
CIRCUIT DESCRIPTION ¥ COUTANT QTY
REFERENCE L : PART NO.
6Volt 1A P.C.B, Y 6652
 Uses items 201 to 250
Item 206 P.C. Board ‘ ; .} B1L1177 1
R2,18 Resistor 270 ohms .. | Ra2r023 2
Ré Resistor 27K ohms | Rrz2ro73 1
R9 Resistor 390 ohms | Rz27027 1
R11 Resistor 220 ohms EREE R27021 1
R15 Resistor 4.7K ohms ‘ | R27055 1 .
R16 Resistor 2.2K ohms e | R27047 1
R19, 20 Resistor 680 ohms | R27034 -2
R21 Resistor 1.3K ohms | R27041 1
R22,23 Resistor 100 ohms ' ) R27013 2
R26 Resistor 22 ohms ‘R,Z700,3 1
R3,28 Resistor IK ohms - .| R2n141 2
R4 Resistor 2K ohms | R27147 1
R5 Resistor 330 ohms - R27130 1
R7, 24 Resistor 470 ohms ‘ , R27134 2
R8 Resistor 270 ohms | R27129 1
R10 Resistor 5.6K ohms | R27158 1
R17 Resistor 2.7K ohms | R27150 1 ‘
R25 Resistor 1.5K ohms | R27144 1
c2 Capacitor 0.022uf 160V Tropyfol C12213
C3 Capacitor  25uf 10V P | Cc12037 1
MR 3,4,7 Diode IN. 4003 Ll e D13000 3
MR2 Diode Zener 3.3V MR33CH -] D13031 1
MR6 Diode Zener 3.3V MR33CHI = | D13043 1
VT1 Transistor BCY70 V | T29011 1
VT2 Transistor BC107 -] T29003 1
VT3 Transistor BC108 . | T29008 1 '
VT4 Transistor BFX87 | T29029 1 ‘
VT7 Transistor Dual MD7000 T29022 1
Item Transistor Pad P25100 1
Item \ Transistor Pad P25101 3
Item Transistor Pad P25102 1 .
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" Table 7-3  24-Volt 2 Ampare Regulator (Refer to Figure 8- 9)

IT EM NO. OR

CIRCUIT ~ DESCRIPTION ¢ 1 COUTANT QTY
REFERENCE | » 5 | PART NoO, |
24V at 2A P C B ASSY 66554
Uses items 251 to 300 T
Item 256 P.C. Board B11190 1
R2,16,21 Resistor 2 2K ohms R27047 3
R6 Resistor 27K ohms T R27073 1
R9 Resistor 390 ohms 1 - R27027 1
R11 Resistor 220 ohms , R27021 1
R15 Resistor 4.7K ohms ‘ R27055 1
R18 Resistor 3K ohms 1 R27050 1
R19, 20 Resistor 680 chms _ ' R27034 2
R22,23 Resistor 100 ohms I R27013 2
R26 Resistor 22 ohms R27003 1
R3,28 Resistor 1K ohms - R27141 2
R4 Resistor 2K ohms e R27147 1
RS Resistor 330 ohms - R27130 1
R7 Resistor 470 ohms V R27134 1
RS | Resistor 270 ohms " R27129 1
R10 Resistor 5.6K ohms i R27158 1
R17 Resistor 12K ohms « R27166 1
R24 Resistor 1.2K ohms R27142 1
R25 Resistor 560 ohms ; R27136 1
Cc2 Capacitor 0.022 uf 160V Ti'opyfai 4 C12213 1
C3 Capacitor 25 uf Printilyt C12037 1
MR 3,4 Diode IN 4003 | D13000 2
MR2 Diode Zener 3.3V MR33CH D13031 1
MR6 ‘Diode Zener 5.1V MRS51CHI D13040 1
VT1 Transistor BCY70 - T29011 1
vT2 - : Transistor BCl 07 - T29003 1
VT3 Transistor BC108 ; , T29008 1
VT4 Transistor BFX 87 : | T29029 1
VT7 -] Transistor DUAL MD 7000 , ' T29022 1
Transistor Pad P25100 1
Transistor Pad P25101 3
Transistor Pad P25102 1
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Table 7-4 15.5-Volt Protection, Pwnsu 1 aafo: to Figure 8-10)

ITEM NO. OR AT T e S ; :
'CIRCUIT i Dzjscmpncn:»,« . COUTANT QTY
REFERENCE - I | ParTNO. |

15.5V protection and P. W, R.. cireu!u
P.C.B. Assy 66556 e
uses item 351 to 400 )

Item 356 P.C. Board | B 1

R1 Resistor 330 ohms : oot o R27025
R2 Resistor 6.2K ohms .l R2r058
R3 Resistor 820 ohms b - R27036
R5 Resistor 150 ohms 04 o R2T017
RS ; Re#stor 470 ohms S ‘R21029
R7 .| Resistor 1.6K ohms o4 - R27043
R9 Resistor 10 ohms .|  R27001

Pk Gt Gt Pt Pt Pt et

R4 Resistor 3.9K ohms | Rremse
R6 Resistor 220 ohms . f¢. -R27127 1.

[

RV1 Potentiometer 1K ohms (cws2) | - pzson 1

RLI Relq.y HGsM-lom (CP Clare) | . R27731 S

i

c1 | Capacitar 0.047 uf 160V Tropyiol, 1 e1z202 R R .

MRI1 Diode IN4003 | .p1aooo 1
MR2, 3,4, 5 Diode IN914 |~ Di3oos 4
MR6 Diode Zener 4.3 MR43CH - - D13032 1

VT1 Transistor BFY 51 | T29007 1
vT2,3 Transistor BCY 72 - T29006 2

SCRI1 SCR 2N4212 | . sesis. 1

Transistor Pad ; . P25100 1
Transistor Pad - | e2Brl 2
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Table 7-5

'15.5-Volt, 5 Ampere Reégu

tator (Refer to Figure 8-11) -

ITEM NO. OR o . ‘ ' e
CIRCUIT : ‘ DESCRIPTION COUTANT QTY
REFERENCE L PART NO,

155Vat5A PCB ASSY&&S&S

‘uses items 301 to 350
Item 306 P.C. Board B11178 1
RVl | Potentiometer 500 ohms (CW52) P25030 1
R2 Resistor 1.3K ohms " 'R27041 1
R6 Resistor 27K ohms " R27073 1
R9 Resistor 390 ohms R27027 1
R1l1 Resistor 39 ohms - R27006 -1

JR15 Resistor 4.7K ohms R27055 1

R16, 21 Resistor 2.2K ohms - R27047 2
R18 Resistor 1.8K ohms R27044 1
R19,20 Resistor 680 ohms R27034 2
R22,23 Resistor 100 ohms R27013 2
R26 Resistor 22 ohms R27003 1
R27 Resistor 1K ohms - R27038 1
R3 Resistor 1K ohms " R27141 1
R4 Resistor 2K ohms R27147 1
RS Resistor 330 ohms - R27130 1
R7 Resistor 470 ohms - R27134 1
R8 Resistor 270 ohms - R27129 1
R10 ‘Resistor 5. 6K ohms R27158 1
R17 Resistor 8.2K ohms R27162 1
R25 Resistor 750 ohms R27139 1
R29 Resistor 1.3K chms “R27143 1
R24 Resistor 680 ohms R27138 1
Cc2 Capacitor 0.1 uf xéov 'rropyﬁpl Ci2242 1
C3 Capacitor 25uf 10V Printilyt - C12037 1
MR3, 4 Diode IN4003 . - D13000 2
MR2 Diode Zener 3.3V MR33CH D13031 - 1
MR6 Diode Zener 5.1V MR51CHI1 D13040 1
VT1 - Transistor BCY70. ... . - T29011 1
VT2 Transistor BC107 T29003 1
VT3,8 Transistor BC108 T29008 2
VT4 Transistor BFX87 , T29029 1
vT?7 Transistor dual MD7000 T29022 1

Transistor Pad P25100 1

‘Transistor Pad P25101 4

Transistor Pad P25102 1
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Table 7-6 +6-Volt, 20

Ampere Mﬁmmwtpgfﬁﬂer to Figure 8-12)

ITEM NO. OR

CIRCUIT ; DE;SCRIPTION - vusubes COUTANT QTY
REFERENCE ; ) PART NO, o

+6V at 20A Switching Regulator |

P.C.B. Assy. 66558 S

uses item 451 to 500
456 P.C. Board | Bi118) 1
R1,5,8,12 " Resistor 22K ohms | Rrzrom 4
R2 Resistor 330 ohms -} s R27025 1
R3,10 Resistor 820 ohms ke o R27036 2
R4,19 Resistor 47K ohms of -+ R23077 2
R6,7,22 Resistor 2.2K ohms 4., R27047 3
R9 Resistor 1.5K ohms af o R27042 2
R15 Resistor 5.1K ohms v R27056 1
R2l Resistor 100 ohms < R27013 ., 1
R14 Resistor 36K ohms 1 meure 1
R16 Resistor 180 ohms . Rzn2s 1
R17 Resistor 820 ohms T& R27140 1
R18 Resistor 1K ohms | R27141 1
R20 Resistor 5.6K ohms . .} . R27158 1
R23 Resistor 330 ths o} R27130 1
R24 Resistor 4.7K ohms .} R27156 1
c1 Capacitor 1000pf 400V Tropyfol | . G12247 1
c2 Capacitor 220pf 400V Tropyfol . .| = Cl2246 1
MR1 Diode Zemer 9.1V MRY. ICH .|  D13036 1
MR2 Diode Zener 5.1V MR5 1CH ... l D13033 1
VTI,4,5,6 Transistor BC108 1 T29008 4
VT2,8,10 Transister BCY 72 coad b T29006 3
VT7 Transistor BFX & o .0 T29029 1
VT3 Transistor BC107 T29003 1

Transistor Pad ‘P25100 1

Transistor Pad - P25101 8
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Table 7-7 ,,Saqugma?gopzu&(&e&pr to Figuré 8-13)

ITEM NO. OR

CIRCUIT DE_SCRIPTION < COUTANT QTY
REFERENCE : PART NO.

Sequence ‘circuimt

P.C.B, Assy 66557
uses items 401 to 500

406 P.C. Board B11180 1
R1,4,10,12 Resistor 1K ohms R27038 4
R2,3 Resistor 6.8K ohms R27059 2
R5 Resistor 680 ohms R27034 1
R6 Resistor 2K ohms R27045 1
R7,11 'Reliltor 4.7K ohms R27055 2
R8 Resistor 12K ohms R27065 1
R9 Resistor 5.6K ohms R27057 1
R13,14 Resistor 10K ohms | R27063 2
RV1 Potentiometer 5K ohms (CW_;."’Z) P25035 1
c1,2 Capacitor 2 uf 35V Printilyt C12098 2
c3 Capacitor 5 uf 15V Printilyt C12041 1
MR1,2,3,4,9 | Diode IN 4003 o D13000 5
MRS Diode Zener 7.5V MR75CH D13046 1
MRé6 Diode Zener 4.3V MR43CH D13032 1
MR7 Diode Zener 12,0V MB;IZOCH ‘ D13049 1
MRS Diode Zener 5.6V MR56CH D13034 1
' VT1,2,3,6,7 Transistor BC108 T29008 5
VT4 Transistor BCY70 T29011 1
VT5 Transistor BFYS51 T29007 1

Transistor Pad  P25100 1

Transistor Pad P25101 6
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Table 7-8 +6 Volt Monitor Circuit (Refer to Figure 8-14)

ITEM NO. OR - R
CIRCUIT o DESCRIPTION 1  COUTANT QTY
REFERENCE - - | PART NO. ‘

+ 6V Monitoring Circuit o |
P.C.B. Assy. 66559 - '
uses items 501 to 550 1

506 P.C. Board | . BLIISY 1

R1,7 " Resistor 1.2K ohms {  R27040 2

R2,4,5,8 Resistor 1K ohms 1 +R27038 4

R3,6,9,11 Resistor 3.3K ohms - R27051 4 ‘
R12,13,16 Resistor 10K ohms - R27063 3

R17 Resistor 470 ohms R27029 1 |

R10,18 Resistor 1K ohms R27141 2

R14 Resistor 6.8K ohms . R27160 1

R15 Resistor 22K ohms - R27171 1

R19 Resistor 4.7K ohms : 1  R2156 1

RV1,2 Potentiometer 10K ohms CW52 - P25034 2

MR1,2 Diode Zener 6.2V MR62CH |  D13035 2

MR3,4,5 Diode IN 4003 b | D13000 3

MR6 Diode | 1 Dp13031 1 .
VT1,4,7 Transistor BCY70 1 T29011 3

vVT2,3,5,6 Transistor BC107 E - T29003 4

Transistor Pad | P2s101 7

7-10




SECTION 8

ILLUSTRATIONS







-8 oTjRWAYDS 1018[N3eY So1I8g 10N 9 [—8 eansly]

Sdl
1 NOILISOd NI AVM-A3M |
_ £5599 Quvo8 D d |
| oge 1 o136
(iove) 829 VN D
& | sy |
zom \_ ul _ so
D) Q- O~ NANT
a-oeg 1 "\ o9y
EOOVNI
Il K “
|~ oLy %2 _
Ly vy 3 |
mo_um/J |
ELA HOEEYNW |
cuw e
N2z %9-5 oeg |
91y ol 6y |
E0OVNI |
i |
CUW | €00YNI
sel oz coms (S v T
je S arse e 28 o/ | 198
€ n_u |
| |
| | 4M00I 2 ==
| 092
| OLADE |
R 1LA bl €00V NI 1L
._l _ W @ cu !
VZYESNI §  60Z0% W41002 _ sid | 09UW
POUN £9UN .ou.ﬂ | (o144 |
ny
| L8X48 1 |
001 0892 089 41220-0
_ mwaw ozys 6l I PLA |
| 22 "
(44 e oLz
985 ozy 9y 2y |
1 |
! |
| |
p |
d/0+ &9 9
8% ®)
- 2 9 2l
4-o28 0 NS S S -TSIL ) S AR SR
@ cal L E0OVNI €l vdl
»¥-028 1a]
D 298N
(311HM) 828
ool
VA
294
SSOENZ
O91A







G—8 oleweYog 101e[NFRY SoUeg 1[OA $g+ g—§ 2Indiy

OIN WM oA st
Q3LINDYID ~LHOHS  SI  LUN % _I lllllll o NOIL1S0a NI Avm_ray Aﬂ. i
sod -
| ¥5599 auvo8 ‘0 d _
| ol |
| oce 36|
(»ovne) sezs | VIV
D | sd |
W s2-0
0o 5 n__q h_‘_q_vJ_1._|,>>\<|n
8l o8y
3-O28 ool |
IdL cezy E0O¥NI oo |
| [ |
A4
eel |
p ob\w Az
095 & M |
| se 8oree ‘¥ R TP— |
| THD1SUW —_— ELA v
! oun 91y zu e |
| %9-5 ose |
| oy 64 mo%un_ |
! b _
! 20128 K\ I
oLz 2LA
v3 mm. M__M“ M Jrisz ‘e < |
| €2 n_u |
| | 2-2S6van
| | o8un
|
| 0LADE | vee
| J\,w/n\.,v 1LA Y b1 | v8Y E=droos e
v ey o
Lo & | o>
no%mwz.,_‘ Yooz | oze I 1
_mo% | i L8x48 |
0ol'S 089 > 089
“ «mxw ozd < 6ly u:mm—wIé viA “
| e |
| zz e Aze |
92y 9y Y
9w sl |
|
I |
| |
B L
.
n:o<+oc\Nm g 913 s %I re
- |A.VIII|||||II s s s e s ) @ o ) e o s s e ® — e e @ e s e o (Y e — — — — —
gdL LY gL EO0WNI Te N
Bl
| )
oy '8N
L A ——————
28y
SSOENZ
SN T3/ 08N
c8y
co SSOENZ
: q181A
—VV W\
9184
SSOENZ
S:0 DIgLA

oIy






L—8 OTJRWRAYDG U01302301] 93}[0A-I9A() PUB 10JR[NFAY SOLIAG 1[0A §°CT+ €—Q ams1g

SN3s Sd.i
L T -~ (e Y o ———
NECE] S| NOILISOd NI AVM-A3 ]
v NId $5599 QUvOE'd4d |
qygo3s oL !
21311 SNId |
Q¥Eo3s oL 1
o
(¥18)8za 5,06
® e — 4 I
WO 6 95599 Q¥VOS 'D'd 40 Lluvd
&) y | 1-0
2-oz8 ! EOOVNI
I ool oy vy
| €zy
| Nee
| a2z or oLy ¥z
12y Ly vy
| IHOISYN a
| ol 9uN HOEEUN
oy _\N_m__ ean
| %95
X oze oy
_ e e
! Nid 9y 9L LA [OOOLIW[PL LA
quavas
ot ;_ i¢ LR Aes o D
" . 4rse oLz
wh sy suN 8y A S 54 </
v
! |
“ mm»ﬂm «N@wm ! 2-296Van
oLuW
189N2 ; |
zads & | J- — "y oLAo8 aooss |arooss
| 1905 LA 2 Al q0L0 ®ooLD
| He-e sy By £
vy
| HOEVHN 6
® | unomi os1 716N Ny
jese sy sun g [ele]] 0892 089 £8x48
| zeag  ozds 61y V1A
| art
] ez sz e-1 |
| ook aveo = 9zy oy B
| - |
| |
|
d/0+ | |
@ ! |
A D)
8-oz8 [ 9
€l
SN3s L L —or —— g @ e O ]
dW3L & —_——————— — — €dl L] edl zovsNi vl vaL
nw-oz8 L)
oy LN
AAA————————— 8
€Ly
SSOENZ
2Ly
5.0 SSOENE

dLLA

SSOENE
QILLA

SSOENE
DILLA

PILY






6—8 oTeWaYDg 108Ny SUIyolImMg 1[0A 9+ §—8 2amd1yg

25
2dl vdlL
Woo _Iiljﬂ lllllllll |%y»||||||||||||.|.’|.u|llllﬂwlmmm..gmm_l.uuli|||.|_
® @ ? T |
L
3-028 r_ |
I HOISUN W |
4
| ne-e xo.mm ogm %01 (A0 “ee W |
2y
| zey L1y wzz °Y oz8 soi28 |
| «Qlpe .,>>\<|® 11A |
| 80108 a0 9y ey
9LA 1doee HOIUN oy |
| +—11 14N |
‘ | N-u 44 0001
| | ALy = _
! | ved 2 _
art arf see
QMM 005 MOOm RmmOmmZ__ sy _
aiss] 015D rsEn ool wee oz8 v_m._w _
| | 12y ziy W ol oy f |
| | g
— os1 zLA08 |
9dL ﬂ M- eln g ALY Az m | 51
91y | 11a vy [E]
| | ALy %ol I adooes
| I 614 1 | 40508 voe
.
viwoel ooe _
VVVA~
ey “ o
N |
81y _
£8X48 de-e W OtE
A9E L1A Ly [4°] _
viy |
I A
m-—— - 1
| |
| ;=) EILENE
r|u1+,;—,w 410¢
L ___= D2SLA
ns! 2sLA 4
H-Oz8 5200
d/o+ esy 1on _
D [
(a3v) 828 |
,
1
| I |
| ! |
h EILENE
| 7T ANawaTs |
1 Ts3iyds
I ooed Py |
oISy T |
_ (whe)  DISLA
SR SRR V- ) ¥ ARG g b J






11-8 JIN2ITY 8duanbag  G—g amsryg

e Idl
8l Nid_ | S s .
B Bovs 15599 Quvo8d od ™ | Nig quE
‘qY8 AS-S1 OL VLB 9
| phé |0U|v AS-SI OL
|
o \1_ . el I8 €l NI
dveg 1 ‘lll»sovl ‘q4E ONIHOLINOW
X A9- 3 A9+ WONA
| |
| ® D\
wod
| r's
| 1
|4 = " 80108 |
| F ziy i’ 4 1@ €LA I
1 IsAd8 |
| SlA |
|
|
| con ko w_,w/.w S 80108 “
v VWA, 21A
_ ﬁ\ 6y Ly M vy |
|
| |
" |
| HOSLEW s _
SHN =705 |
" |
| 80108 "
| LIA |
| Al _/N_
| %89 80108 —8
3s 4 <)
('o1s , z_a\_ €00VNI o €y LA iAY |
3UNTIV4 SNIVIA) ® i
‘q@ AO OL e8| IN |
l 6UN |
XLy I
iy €00 VNI i "
(1ndNI As-s1) =310 * HO9SHN § Hoozim HOEV AN |
AS-SI OL BYN LYW 9uN |
|
4K
(170v4 3INIT) 1 Mg !
‘ayg ¥Md OL _/ el
Ty
@ oLa8E K\ !
VLIA |
4-229 l
I
|
|
o, L ]
oge A %0l 289 !
vid 2y |
| oa93y
¢ FJ 844
“\9 35l







e1—8 OT7eWIYDG JOJUOJY 1[OA gF  9—8 dundTy]

1dL
e e T T T T T T T T T T T T T T T T T T T T T T e T T T e e — — — — — — |
| 65599 gyvosg Od "
! |
! |
| | o3y
| L D0 A9~
| 23 r
| 1
| |
! i
“ Yol Ael Al Al Aet A |
| Ty A oy sy K] 8y |
|
" plel] Al Al |
X Lo108 @!.-;Z((ll o108 @IJZ((J o108 @J((I‘ !
| 91A €1y SLA 8y 2LA ey |
|
| 1
“ | woo
| EXR
| 1
|
! i
| oLADE Mol !
| YLA ZAY |
! _
| ey M
OLADE %01 |
“ o 14A ®||M 1AY |
! :
1
\ HOEEUN |
! "
! LY coe 1 |
_ €00V NI ELA M [ !
| P} ¥ |
v ¥
| €0OVNI |
€ Nid SHW '
‘q¥8-03s OL n_ ZEX] EOOVNI |
| 9uW i |
__ YN de€ NEE dE-€ M HOZ9uW "
' oLy 6 9 €y 3 1N |
L1y —p— !
! €00 NI | 93d
! €Y L DG A9+
" s3v [
OLADS |
Nee dE-€
_ Sy M LLA i M |
| — l
| |
1 |
! %ol %89 HOZOUW |
| 91y vy U !
“ ! o3y
L DaAvE
| D
I YR
1 I
| |
| |
| |
[ e O —m O m O —m————— O e B






12Ty snjejg demod Sutmoyg oTrewayog A1ddng Jemog 91 SOURS  )—@ 21ndTy]

yvaesne
NOWWOD

28173 L] 8559980d

B>

dvasng Ave+ a—————@e v

FAAEAGH "OLVINOIY ONIHOLIMS w3l voz
1nd.Lno A9+ 1NdNI AS-9I
7 yvasng A9 + 013 S) .
. vig el s%L
voe v
+
A9 s /—\
s3d0iq
ONM33HMITYS
ANV SININ3I3
Yy3Mod
S ¥vEsNe NOWWOD
€559980d
q
m«mmamA MNM dvasng A9+
NOWWO! 1
¥4OLVINO3Y olzee— ooy
gaL A9~ LNGNI
uvasng Ao - 1Nd1no
H & 8% L AL X4}
Vi 1v d
>wuﬁ 5 W 16 ses 913 5l
4 /—\ °
SLINIW313
¥3mod
)
Nowwod < | @
¥5599 vol Ve?
3 yvasng zel §9983d i
NOWWOD 82 Ll IHL
¥OLYINO3Y or 3 69— vev
uvesna AvZ+ w3l Ave+ ¥aLe ve
1nd1no Lndnt AsT
T8 L vig el
ve 1Y v @9o%s 918 sl
AvE+ _
" T
wanas | v s
3SNIS dvasng 628 95599854 SLNIW3T3 H Nid
ASS1+
FUNLYEIINIL 331713 S3 ¥ L1IND¥ID NOILD310¥d ! Y3Mod veg
n 1ndino €32 3I9VLIOAE3AO AS-SI+
Vs 1 eyos| [@L39
As-si+| 8 A R C e e
SOLVLS ¥3MOd 1 ¥ eI vee $559980d
17nv4 anm 4 H Oge HMMM%%:A A
UM o3 e S—
==—coopNI ¥ |_ ~eu yoLyIno3Y u3Lald ys
o 1y G- ANdNI AzT
oz [T ons ASSI+
ng
NOWROSS #1 % 12815 .,._Nm.mm_ 8%L viee
€l yz.g  SNivis ozs 8l 1
avasne ¥3amod 9
NOWWOD AvZT+ Y918 51 /_\
103 e (T L vi
ENREIRCERD NI PINI D16 MOTIZAL 2140
VIGNI PISNI pISNI 7o SIN3IW313 929 S
ﬁ. 1_/ YUYW EYN  2YN LA HIMOd Ave
1 ve
NOWWOD | J e I aa) viv
Ao | m s 112812 A
A9+ d e T w.“vm_ ONIYOLINOW €l Ivze2BN vl £559995d 2l =
A O—w A9— OGNV A9+ A
aios”! ._.<A : SRIONIM NOWNOD 25 /) zﬁ@
SAavE LA O oeave rver o vuool
1iNo¥ID
. 35NINOIS N Azl 93uNN
ace IS IELTRE ” M__ 813l Ape
AvZE > N
NowWod 18

ved

3NIT

HOIH

3NIT

MO
NOWWOD
2a A9+
0'a Avet
3N

MO

3NIT

HOIH

SNV4 OL
y3AvINE
L1N2¥1> NO
710D dIEl
AVI3y OL






® |  COUTANT | 8
< BIII77/04 ISSUE 4 ‘

TPl TP2 TP3 TP4 TPS

Figure 8-8 —6 Volt 1 Amp. Series Regulator - B ' 8-17
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i 8

8-18

Figure 8—9 24 Volt 2 Amp. Series Regulator
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Figure 8-10 15.5 Volt Protection, Pwr Status Circuit - ; 8-19




Figure 8-11 15.5 Volt 5 Amp Series Regulator
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TPI TP2 TP3 TP4 TPS TP6

Figure 8-12 46 Volt Switching Regulator o ' - 8-21
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Figure 8-13 Sequence Program
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COUTANT 18
BIIIB7/04 ISSUE2

il el | ][R [R]

'T@l 792 o 1'?;1‘?4 T%

Figure 8~14 36 Volt Monitor Circuit
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