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1. GENERAL INFORMATION

The Power Supplies for the 2105/2108 Processors are complex circuits which supply the necessary regulated
DC voltages and coordinated logic signals for operation of the CPU, memory and 170 interface cards of the
21MX Computer Series. The required input power is from an input AC power line from 47 to 64 Hz and
over a voltage range of 110 120% VAC or 220 1 20% VAC. Maximum input voltamperes of the 2108 are
approximately 650 and the maximum input voltamperes of the 2105 are approximately 450. The overall
efficicncy ol the power supplies range between 65% and B0%, depending upon loading.

The power supplies operate in four different modes. These are:

Operate

Line standby
Battery standby
CPU-MEM Alarin

= o=

The computer itsell does not distinguish between the line standby mode and the battery standby mode, but
these two states are entirely different within the power supply.

In the operate mode, all output voltages are present and current is available up to the full capacity of each
output. In the two standby modes, only those voltages necessary to permit the semiconductor memory to
retain its contents are present, In CPU-MEM alarm all voltages associated with respective alarm are shut
down, requiring a reset to line standby mode for normal operation to resume.

As the two standby names imply, the line standby mode receives input power [rom the AC line power plug
whereas the battery standby mode operates off of power supplied from a 12 volt storage battery.

The optional nicke! cadmium battery supplied with the computer, when fully charged, provides standby
power [or at least two hours. Longer standby periods may be realized by the use of a larger external storage
battery of voltage range 10 — 14 VDC and of approximately 3.5 amp hr capacity per 2 hours of desired
standby time. [t should be noted that the CPU power supply provides a constant current charge of 250 mA
to the battery whenever AC line power is present.

The supply output voltage specifications and their current ratings are shown below, with an * indicating
those voltages which are present only during the operate mode.
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2108/2109 2105
MAXIMUM

OUTPUT TERMINAL OPERATE STANDBY OPERATE STANDBY VOLTAGE

VOLTAGE CURRENT CURRENT CURRENT CURRENT DEVIATION
+5 volts (CPU and 1/0} 35 * 25 * +0.25V
-2 volts {CPU and 1/0) 5 ¥ 5 * 1040V
+12.0V (1/0) 3 * 2 * g5V
-12.0v {i/O} 3 ) -2 " +0.5V
+5.0V {mem) 5 5 5 5 10.25v
+12.5V (mem) 1.8 0.5 5 5 +0.5V
-12.5V {mem) 1.8 0.5 5 5 0.5V
*Indicates that this output voltage is 0 during standby mode.,

Physically the power supplies consist of two major P.C. board assemblies and five minor P.C. board
assemblies.

The two major assemblies contain all circuits necessary for full operation from the AC power line. Three of
the minor assemblies contain circuits which in conjunction with the two major assemblies permit standby
operation from a 12 voit battery.

The remaining two minor boards serve only to interconnect the two major board assemblies. .
Of the two major board assemblies, one contains all circuits associated with the isolated output voltages

and control logic. This board has no voltages present greater than +28 VIDC. This hoard (5060-8349 or

5060-8355) is located directly under the top cover of the computer, circuit side up when the supply is

installed.

The other major assembly contains circuits associated with the power line input and other circuits where

hazardous voltages in excess of 350 VDC are present. This board (5060-8343 or 5060-8354) is inaccessible

when the supply is installed in the computer.

Transformers and optical isolators provide isolation in excess of 1500 volts between the supply outputs and
the input power line. Practices necessary for UL recognition have been obscrved.

2, Electrical Description

The operate and line standby modes of operation employ a combination of a high voltage DC switching
preregulator, two multi-output DC to DC converters and several series pass regulators.

The battery standby mode of operation employs three independent switching regulators.

All power switching in the regulators and DC to DC converters is performed at a frequency of approxi- .
mately 20 kHz.
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This frequency of operation results in very small size and weight of magnetic components and capacitors
and produces no audible noise.

The preregulator and DC to DC converters share a common clock.
The battery powered regulators share a separate clock.

The major energy storage in the supply occurs at the line input capacitors at approximately 300 VDC.
Energy storage at this high voltage, prior to the preregulator allows the computer to operate undisturbed
despite line dropouts of several cycles and permits the memory to hold up for several hundred milliseconds
even without a standby battery installed.

3. GENERAL OPERATION

Referring to the state transition diagram in figure 1, at initial point when all power is off to supply and AC
voltage is applied the power supply moves to the line standby state, Memory lost signal will be generated
due to the fact that prior to entering line standby no memory supply voltages were present — therefore,
contents of memory have been lost. At approximately 70 — 75 volts AC supply will output memory volt-
ages. A reset of power supply logic is performed by the key switch on the front panel of the computer (or
via rear panel power control connector) in order to prepare power supply to enter operate state. The key
switch is then turned to operate, allowing the power supply to enter the operate state if the input AC line is
sufficiently high which is determined by PUUP sense circuitry. In the operate state all CPU voltages are up
and in regulation and all CPU timing and control signals generated in the supply are issued. The supply can
be returned to the line standby state by turning the key switch to standby position or by removing the AC
input voltage. By doing so the CPU is shut down in an orderly manner such that it can be re-enabled with
little problem. When returned to line standby by switch, power supply will remain in that state until
switched to operate in a power down condition, unit will remain in line standby state long enough to de-
termine if power-fail recovery option has been installed. 1f the option is not available the power supply will
completely power down and initial power up procedure wiil be followed on powering supply up again.

If power fail system has been installed and battery is sufficiently charged and AC power down, the power
supply enters battery standby state where memory voltages are maintained and memory overvoltage and
undervoltage sense circuitry remains active. 1f at any time in battery standby state the battery becomes dis-
charged the power supply will also completely power down and initial power up procedure will be followed.
If battery remains charged, on AC power up, if front panel switch is in operate, power supply will enter di-
rectly into operate state.

Under the conditions of a CPU or memory overvoltage or overcurrent it enters the appropriate alarm state.
In the CPU alarm state, all CPU voltages are shut off while memory voltages remain unaffected. In the
memory alarm state all output voltages are shut down. Operate state may be re-entered by turning front
panel switch to reset — then back to operate. 1f, though, the overvoliage or overcurrent still exists the
supply will re-enter the alarm state. This condition will continue to exist until the overvoltage or overcur-
rent condition is removed.

4, POWER SUPPLY SIGNALS

The power supply provides three signals to the CPU for computer operation. These signals are 1) power
up (PWU), 2) power on (PON), and 3) “not” memory lost (MLOST). The following paragraphs provide
a functional description of these signals.
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4.1 PWU

This signal is high whenever the power supply is in the operate state and the line voltage is within proper
tolerances. PWU will go low immediately upon detection of a line voltage failure or alarm condition.

The function of PWU is to initiate a power fail software routine on its falling edge and an auto restart soft-
ware routine on its rising edge. After PWU switches low for a line voltage failure or by rotating the key-
operated switch from OPERATE to STANDBY, all output voltages will remain in regulation for a minimum
of 500 usec to permit execution of the power fail software routine. Upon restoration of power or by rotat-
ing the key-operated switch from STANDBY to OPERATE, PWU will go high within approximately one
second,

4.2 PON

This signal is similar to PWU except that PON remains high for 500 usec to 1 msec after PWU switches low,
PON switches high simultaneously with PWU. The purpose of PON is to allow the CPU to access memory
when the computer operating voltages are within tolerances, and to inhibit the CPU from accessing memory
when computer operating voltages are low. Low operating voltages could cause the CPU to write erroneous
data into memory.

4.3 MLOST

This signal is low whenever there is a possibility that erroneous data may be in memory as a result of
memory power supply voltages being out of tolerance, which may occur during initial power up. Automatic
restart capability is inhibited whenever MLOST is low. A reset must be performed by the front panel
switch or rear panel power control connector to enter the operate state when MLOST is low. Following a
reset, rotate key-operated switch from STANDBY to OPERATE. MLOST will remain low for severa! milli-
seconds after PON and PWU switch to high. This will indicate to the CPU that a software routine to clear

memory of any erroneous data must be performed. The conditions which will cause MLOST to be low are
the following:

a. Low line and battery voltages.

b. Memory voltage out of tolerance at any time.

If the power fail recovery system is installed and operating properly, MLOST will remain high through any
line voltage losses provided that the battery voltage remains above 10.5 volts. This will ensure valid memory
contents and allow the auto restart capability (if enabled) to be performed.

5. LOWER BOARD OPERATION

AC line voltage is directly applied to the input bridge circuitry {see figure 2), which generates the B+ level
for the preregulator circuit, and to the internal supply circuitry which generates voltages used by lower
board logic. As the AC level increases the 40 kHz clock circuitry becomes enabled. This circuit generates
the 20 kHz squarewave for the inverter drive circuitry and the input 20 kHz sawtooth to the pulse width
modulator. At approximately 70 to 80 VAC the power up sense circuit is enabled which first generates
inverter enable, preregulator enable, and pulse width modulator enable. The pulse width modulator circuit
receives the input sawtooth waveform from the clock circuitry and the variable DC from the error amplifier
and outputs a 20 kiz pulse train of varying duty cycle which is directly proportional to the DC level from
the error amplifier. The output waveform from the pulse width modulator is fed to the preregulator level
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shifter which adjusts the waveform to conform with the biasing in the preregulator. The preregulator
receives the waveform from the level shifter and converts it to a varying DC level, labeled B~ or common
point # 3. This DC level is proportional to the duty cycle of the input waveform so it can be seen that the
error amplifier’s DC level is transformed into a B- DC level by way of analog to digital and digital to analog
conversion. A current sense line is taken from the preregulator and at any time excessive preregulator cur-
rent is drawn a preregulator overcurrent signal is generated which shuts off the level shifter circuitry and
removes the drive signal to the preregulator. B+ is also fed into the high voltage crowbar circuitry which
senses if B+ exceeds 400V, If this condition occurs the crowbar circuitry is activated and B+ is shorted to
ground which blows the AC input fuse. B+ is also fed to the line voltage sense circuitry. At 88 VAC (or
other line voltage set by variable resistor R120) B+ has reached sufficient level to activate the sense cir-
cuitry causing PUUP to go low and allowing CPU inverters and CPU output voltages to come up. B+ and
B- are finally fed to the inverter and inverter drive circuitry which is designed to generate an inverter out-
put waveform by switching between B+ and B-. These two square waves are applied to the primaries of
the CPU and memory power transformers located on the upper power supply PCA. Connected to the
memory inverter output is the bootstrap supply circuitry. This circuit aids the internal supplies and by-
passes surge limit resistance in the bridge circuitry for more efficient operation of the lower board circuitry.

6. INPUT RECTIFIER AND VOLTAGE DOUBLER

On initial power up, B+ is generated through CR45, CR44, CR41 and CR40 bridge circuit which is in series
with R567. RB7 acts as surge limit resistor for charging capacitors C1 and C2. Once line voltage has risen
sufficiently to enable and maintain the memory inverters, part of the inverter signal is coupled back through
T4 to the gates of CR49 and CR50 turning them on. This then creates a bypass circuit around R57, in-
creasing efficiency under load. CR51 and CR48 are inserted in the gate circuitry to prevent reverse biasing.
Since the gate signal fed from T4 is 20 kHz, the SCR’s are effectively turned on all the time while the memn-
ory inverter is enabled.

The B+ level is fed to C1 and C2 which are in series. If the unit is to be operated on 110 VAC a jumper is
inserted on the rear panel terminal block, connecting the neutral of the line to the junction of C1 and C2

creating a voltage doubler. In 220V operation the jumper is removed and B+ is derived directly from the

bridge circuit.

7. INTERNAL SUPPLIES AND POWER UP SENSE CIRCUIT

Line voltage is applied to 60 Hz transformer T3 and power is taken from the two secondary windings. One
winding supplies power to the upper board internal supplies. The other winding is applied to CR30 diode
bridge to obtain +10V (Vx)and -10V (Vy). The CR29 bridge acts as a bootstrap supply. Once the memory
inverters are enabled power is fed through T4 to the bridge and +10V in order to compensate for the in-
creased load. The +10V (Vx) supply besides being used directly, also supplies power to the +5V regulator
U5 which is used as a supply for all lower board chips. C28 between pins 1 and 3 of Ub is for filtering. C13
has been added to smooth out the voltage fluctuation caused by the interval between when the load on
+10V is increased by enabling memory inverters, and when T4 is capable of supplying enough power to
compensate for the load increase.

In the power up sense circuit +10 is applied to the emitter of Q14 via diode CR47. At the same time the
voltage at the emitter of @14 is fed to zener CR64 via R123 and is coupled to the base of @14 by R60. At
the point where the emitter is one diode drop above the zener voltage Q14 conducts. U4A is switched on
after a slight delay caused by the R77, CR55, C41 and R76 time constant in order to allow +10V to sta-
bilize and C13 to fully charge before enabling the inverters. As U4A is turned on U4B is turned off, allow-
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ing inverter enable to go high. At the same time U4C is turned off allowing preregulator enable to go high.

U4D is also switched off which, after a delay determined by R63 and C34, allows the pulse width modulator

to operate, This is to ensure that the inverters are operating before enabling the preregulator circuitry .
since preregulator control is dependent on the operation of the inverters.

Two hysteresis loops are incorporated into the power up sense circuitry. One created by R48 to compensate
for slight voltage fluctuations during initial power up. The other is created by T4 which supplies the sense
circuitry, once the memory power supply is activated, with a voltage which is stable over a wide range of
line input voltage.

8. CLOCK AND PRE-REGULATOR ENABLE

The clock circuit consisting of U8B generates a 40 kHz, 90% duty cycle pulse train (see figure 3), that is
used to derive all lower board waveforms. +5V lower board is fed to the non-inverting input of U8B by
R62 and R71 divider. This causes the output of U8B to go high, which, in turn is fed back by R73. At the
same time the output is also fed back to the inverting input of U8B by the R72 — C32 RC network. At the
point where the level on the inverting input of U8B exceeds that of the non-inverting input, the output goes
low and is held there for a predetermined period by the C32 — R64 network. The output then goes high
and the oscillation repeats.

The pulse train is applied to U13A ‘D’ flip-flop. Both direct set and clear are disabled and the Q side is
connected to the ‘D’ input to obtain a divide-by-2 function. The Q side is also connected to U12A which
in conjunction with the pulse train from the clock circuit generates a 95% duty cycle pulse train at 20 kHz
as seen in figure 3. This then drives U13B, which is the preregulator enable flip-flop. Both Q and Q sides
of U13A are used as the input signals for the inverters as seen in figure 3.

The Q side of U13A is connected to the sawtooth generator for the pulse width modulator. U13B is wired
such that as soon as a clock is applied it will set, turning U12B on which generates preregulator enable.
The direct reset on U13B is connected to the preregulator current sense. If excessive peak current is drawn
by the pre-regulator circuit then the sense line is brought low, disabling operation of the preregulator for
the duration of the current 20 kHz cycle. This pre-regulator current limit is independent of the output
voltage current sense circuits and serves primarily to protect preregulator transistor Q7 from excessive peak
currents during transient conditions.
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Figure 3. Lower Board Waveforms

9. PULSE WIDTH MODULATOR

The square wave output from U13A is applied to Q11 which generates a sawtooth waveform (see figure 3).
This sawtooth waveform is applied to the inverting input of UBA. The non-inverting input is connected to

a varying DC level generated by U11. The resulting output waveform at pin 12 is dependent on the DC

level with respect to the sawtooth waveform. 1If the DC level is more negative than any part of the sawtooth,
the output is always low. If the DC level is more positive than any part of the sawtooth, the output is always
high. When the condition exists as in figure 3 where the DC level is at an intermediate level, a pulse train

at pin 12 results. This is caused by the fact that whenever the DC level is more positive than the sawtooth
(indicated by slashed lines) the output will be high and when the level is more negative the output will be
low. As can be seen, changing the DC level with respect to the sawtooth will alter the times in which the
output is high or low, thus allowing the ability to change the duty cycle of ‘on’ time with respect to pulse
period. This is then used as a form of analog to digital converter, creating a drive waveform for the pre-
regulator which, in turn acts as a high power digital to analog converter.

Diode CR 46 is used by the power up sense circuitry to keep the output of the pulse width modulator at
zero duty cycle and the preregulator off during initial power up.
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10. PREREGULATOR LEVEL SHIFTER

The signal from the pulse width modulator enters U3 where it is gated by preregulator enable, generated by .
the power up sense circuitry. The open collector output transistors of U3 begin switching between a float-
ing state and ground. R56 and R54 are used as pullup resistors to the input lines for U3.

As the PWM input to U3 goes high the upper half of U3 switches @10 on through R34. Q10 when switched
on applies current from 5V through R33 — CR 34 to the base of Q2 at E6. Q2 acts as a darlington driver
for Q1. At the same instant the lower half of U3 turns Q12 off, which in turn removes the forward bias on

Q9 turning it off.

As the pulse train goes low the upper half of U3 switches Q10 off while the lower half switches Q12 on,
through R55. This creates a forward bias condition on Q9 which switches a negative current from a -4.22V
source created by CR37, through R26 to E6 at the base of Q2 and through CR28 to the base of Q1.

This reverse base current on Q@2 and Q1 improves the turn off time of @1 and Q2 and is followed by reverse
base emitter biasing on @1 and Q2 in approximately 1 usec as these transistors turn off. CR11 and CR34

serve as an anti-saturation clamp for Q1 and Q2 further improving turnoff time.

CR32 and CR.33 together with R 26 serve only as a protection circuit to shunt voltage away from other
circuits in the event that Q1 fails with a Base-Collector short and open emitter.

As can be seen in diagram below, the resulting waveform at E6 is of the same phase as the input waveform
but switches between -4.2V and +1,2V.
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11. PREREGULATOR POWER STAGE

The preregulator power stage consists primarily of @1, L1, CR5, input capacitors C1 and C2 and ocutput
capacitors C4, C11 and C12. Q1 and CR5 act as a switch controlled by the variable duty cycle of the pulse
width modulator.

When Q1 is in the on state current flows from the + side of input capacitor C1 (B+) through the parallel
combination of the output capacitors and the two inverter circuits to -~ preregulator output at inverter .
common. From inverter common current flows through inductor L1 and through Q1 back to the negative

side of input capacitor C2 at preregulator common.
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During this state a voltage appears across L1 which is equal to the difference between the input and output
voltages of the preregulator. This voltage and the inductance of L1 determines the rate of change of current
in L1:

digy _ Vin = Vout

dt L1

The period of time during which @1 is turned on determines the peak current level which builds up in L1
and consequently the level of energy stored in L1 and the average output current into the inverter circuits:

dly,q

Ile = Ton at peak current
Upq = L L1112 energy stored
L1~ o PL1

When Q1 turns off, the polarity of the voltage across L1 reverses causing CR5 to become forward biased.
Current continues to flow from L1 through CR5 into the output circuit at a decreasing level as the energy
stored in L1 is depleted. When the current in L1 drops to zero after a time interval determined by the value
of output voltage, the inductance of L1 and the level of current in L1 at turn off of Q1

V
- Yout
(AT L IPLl)

the voltage across L1 drops to zero also except for some minor ringing and CR5 is again reverse biased.

During the remaining time of the present switching period the current is supplied to the inverter circuits
from the output capacitors alone.

At the beginning of the next cycle of the 20 kHz switching rate this process is repeated. The waveform at
the collector of Q1 is shown in figure 4.

The complete preregulator circuit starting at the input current to photo-isolator Ul1 at pin J2-J on the
lower board and ending at output capacitors C4, C11, C12 act as a low loss current-controlled current source
translating control current levels at several milliamps and 1.5 volts to output currents of several amps at
approximately 150 VDC.
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Figure 4. Q1 Collector Waveform
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12. PREREGULATOR SLOW TURN-OFF

The requirement for slow turn-off is created by the basic properties of L1 in the preregulator circuit. As
cah be seen in figure b, when Q1 is either fully on or fully off, very little power is consumed by it. However,
a great deal of power is consumed by Q@1 when making the transition from the ‘on’ state to the ‘off’ state.
This is caused by the fact that as collector voltage is rising from ground to B+, current through Q1 still has
the tendency to remain constant, because L1, as an inductor, opposes rapid changes in current through it.
A method of minimizing this problem is achieved by creating another path for current to flow other than
the transistor. This essentially describes the operation of the slow turn off circuit. The effect desired is
created by current flowing through C6 and CR8 to B+, During the time Q1 is on, the side of C6 connected
to CR8 is charged to 1/2B+. As Q1 starts to switch off collector potential rises to 1/2 B+. At this point
since the initial potential across C6 was 1/2 B+ and due to the fact that a capacitor opposes rapid changes
in potential drop across it, the side of C6 connected to CR8 will have risen to B+ in order to maintain a
1/2 B+ potential drop across C6. At this point CR8 becomes forward biased and as Q1 collector voltage
continues to rise current begins to flow through C6 which is trying to maintain its 1/2 B+ potential drop,
and CR8 to B+; thus creating the second path for current needed. As can be seen in figure 5 with the
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Figure 5. Q1 Power Consumption

dotted line over half of the peak power that would be dissipated in @1 is diverted to B+. Charging of C6

is achieved in the on time of Q1 by T1 and CR7 connected to the junction of the C1 and C2 voltage doubler
which acts as a supply for 1/2B+. Asseen in the T1 voltage current graphs in figure 6 at the point where

Q1 is about to switch on the voltage at the junction of C6 and CR8 has settled to ~ B+. As Q1 is turned on
and collector potential begins to drop below B+ the potential at the junction of C6 and CR8 goes negative
with respect to 1/2 B+ and current starts to flow through T1 to charge C6. This creates a back EMF in T1
which approaches -1/2 B+ as collector voltage approaches (0. As the EMF begins to break down to zero, C6
charge current through T1 reaches a maximum, EMF across T1 once again increases to 1/2 B+ until C6 is
fully charged and capable of power diversion,

One problem that arises is that due to the periodic charging of C6 the potential at the junction of C1 and C2
will begin to drop, directly affecting the operation of slow turn off. This effect is compensated for by CR9,
CR6 and C5. When Q1 is on the junction of CR6 and C5 is charged to ground potential. As Q1 turns off
current flows to C5 and CR6 to the junction of C1 and C2 thus acting to return power lost.
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13. HIGH VOLTAGE CROWBAR CIRCUIT

The lower board crowbar circuitry protects the power supply from excessive line voltages by shorting the
input capacitors and blowing the line fuse whenever B+ exceeds 420V dc. When B+ equals 400V dc,
zener diodes CR2 and CR 3 begin to conduct, charging C53 through R10. When C53 is charged to approx-
imately 20V dc, diode CR31 fires, discharging C53 into the gate of SCR4, and causing SCR4 to crowbar.

14. PREREGULATOR CURRENT SENSE

Preregulator current flowing through R1 causes a voltage drop. This voltage is passed through R15 and C20
which act as a filter circuit for current spikes. The resulting DC level is applied to Q8 via R16 and R18
divider, turning it on for excessive preregulator currents. @8 then shorts the current sense line to ground,
which clears the preregulator enable flip-flop U13B. The base of Q7 is also connected to the current sense
line by R20 and C17 speed-up circuit. When the sense line goes to ground Q7 is turned off and collector
voltage goes high. The high level is fed back through C16 and R17 to the base of Q8, keeping it on, and
thus creating a hysteresis effect. U13B remains cleared, holding off Q1 until the end of the current 20 kHz
cycle of U13A at which time U13B is cleared by a pulse from U12A.
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15. LINE VOLTAGE SENSE

B+ generated by the input bridge-doubler circuit is sensed via the R36, R96, R27 and R120 divider network .
which is connected to a -4.2V potential created by CR55. CR56 acts as a voltage clamp, preventing the

PUUP circuit from being enabled if +5V LB is low or missing and also preventing voltage at the junction of

R36 — R96 from exceeding the 5V level during normal operation,

Before B+ rises to any significant level, U15A pin 4 is negative with respect to pin 5 and the output at pin 12
is consequently low, The low level at U15A results in a negative voltage appearing at U15B pin 10 via the
R86 and R87 divider. This results in a high output from U15B which keeps the LED in photo-isolator U14
off. The output of Ul4 pin 5 is high due to a pull-up resistor on the upper board.

As B+ level increases the voltage at the junction of R96 and R97 approaches OV. At the point where this
voltage crosses above 0, the output of U15A goes high which in turn causes pin 10 of U15B to go positive,
causing the output of U15B to go low. This turns on the LED in U14 causing the output at pin 5 to go
low — thus resulting in the PUUP signal.

R93 connects the output of U15A to it’s non-inverting input is to create hysteresis, preventing an internal
oscillation. The resistor creates a large B+ voitage differential between the point where PUUP is enabled
and the point where it is disabled. This is done in order to prevent the condition where the computer has a
heavy load and line voltage is applied. On a soft line, line voltage level will drop significantly and if the feed
back loop was not large enough to compensate for the fluctuation PUUP would be disabled, and the load
would be removed — allowing the line voltage to rise and thus re-enabling PUUP, This results in an oscilla-
tion condition where the CPU inverters would turn on and off approximately at 1 Hz rate.

C46 is used for slowing the switching of Ul4, reducing noise. R92 and C47 create a 20 ms delay before
PUUP is switched low on power up but introduce no delay when line power is lost.

16. BATTERY CHARGE AND TEST LOAD

+18V rail from the memory inverter transformers is fed into the charge circuitry through R101 to R104
and CR 60 which act as the positive supply for operational amplifier U16. +18V rail is also applied to R106
and R109, setting up the bias for @15 and Q20. R101 acts as the current sense resistor for the 18V rail,
limiting the output charge current to 400 mA +50 mA. The voltage drop across R101 is applied to U186
inputs via divider network R102, R105, R108 and current source transistors Q17 and Q18. The output of
U186 is connected via CR58 to the hase of @20. Q20 acts as the driver for Q15 which is the primary current
pass transistor. The circuit as can be seen above, has been designed as a constant current source.

In the battery test circuitry the test signal generated on the power fail recovery boards is applied to Q19
via R112. Q19 conducts, applying power through divider R110 and R111 to Q16. Q16 conducts which
connects the R91 test load from battery V+ to ground. If the battery voltage should drop below approxi-
mately 12 VDC while this load is applied, a sense circuit on the power fail recovery boards will cause the
front panel battery light to flash until the battery is sufficiently charged to remain above 12 VDC during a

test period.

The battery test is automatically performed for a period of about 6 seconds every six minutes.
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17.  CPU AND MEMORY INVERTERS

(Only operation of the memory inverters will be explained due to the fact that CPU inverter construction
and operation is the same except for two differences: CPU inverters are 180° out of phase with memory
inverters to more evenly distribute load on the preregulator, and the existence of T4 bootstrap connected
only to memory inverter.)

Memory inverter enable, generated on the upper board, is applied to U10 pin 2 and along with inverter
enable causes pin 6 to go low. This low level is used by the two NOR gates or U7 to allow the +2 and X2
square waves from the clock circuitry to toggle the output transistors within it. The two outputs of U7 are
connected through T2A to +Vx (approximately 10 VDC). C15 is inserted to filter spikes created by T2A.
The switching action through T2A primary is induced into the secondaries to be used as base drives for Q5
and Q8. The secondary windings exhibit a degree of mutual coupling in order to compensate for slight
differences in switching speed between Q5 and Q6. Due to the coupling, as long as one transistor is on

there will be opposition in the secondary winding to a change in state until the transistor has been turned off.

As Qb and Q6 change states, the output line between the transistors switches from B+ to B- (inverter
common). The other output line is biased halfway between B+ and B- and is capacitively isolated to prevent
saturation of the inverter output transformer.

18, CONTROL LOOP CIRCUIT
The basic preregulator control loop is designed to operate under two conditions:

1. To maintain constant preregulator control level when CPU inverters are disabled, and
2. To perform basic regulation of 5V when CPU inverters are enabled.

+18V taken from the memory inverter transformer secondary is used as an output sense for preregulator
control whenever CPU inverters are not enabled. +18V is applied across R37, R38 divider and the resultant
DC level is passed to collector of Q10. If CPU inverter enable is low causing @10 to be off, the signal passes
through CR22 and is applied to pin 2 of U13 via R42. +5V CPU adjust, generated from +8 reference
through R116, R115, R119 and CR61 divider is applied to pin 3 of U13. The output of U13 which repre-
sents an error signal is fed to Q11 which acts as an output buffer. The output of Q11 is then fed to Ul1

via R45 and R80 which acts as a current source for the LED in U11. The output of U11 then acts to couple
+5V error signal into the pulse width modulator for direct control of preregulator. R43, R44 and C43,
coupling the output of U13 to its inverting input, act as a negative feedback loop, decreasing overall gain

of unit and preventing oscillation.

At the point when CPU inverters are enabled, the inverter enable signal is coupled through R39 and R40
which turns on Q10 and shuts off the +18V control signal to U13. With CPU inverters up, +5V CPU is
coupled to U13 through R36 and CR21 thus shifting preregulator control. C44 is used for maintaining a
relatively even transition between control sources during the point after +18V control line is disabled and
before +5V rises sufficiently, €45 is inserted primarily for noise reduction on the +5V control adjust line.

During the condition of a memory alarm where there is neither +18V or +5V CPU, U13 turns on fully

driving U11 fully on which allows preregulator to turn on fully. At this point the preregulator voltage clamp
circuit comes on, limiting preregulator conduction, until the memory alarm is removed.
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(5)
COMPUTER 2105A 2108A/2109A
i L COMPLETE POWER SUPPLY ASSY. 2105-60012 2108-60023
‘s —COMPONENT SIDE ITEM Qry. DESCRIPTION PART NO. PART NO.
1 16 SCREW 6-20 x .625 0624-0062 0624-0062
2 1 UPPER P.S. BD. ASSY. 02105-60022 5061-1355
S 3 8 STANDOFF 02105-20003 02108-20001
| 4 2 RISER BD. 02105-80003 5080-9744
5 1 LOWER P.S. BD. ASSY. 02105-60021 5061-1354
6 1 CROSSOVER WIRING KIT 02105-60023 —
7 1 CROSSOVER BD. ASSY. 5060-8345 —

2105A/2108A/2109A Power Supply
Main Assembly
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2105A Power Supply Lower Assembly (02105-60021) Sht. 1 of 8

oy DesorNIOR PART DESCRIPTION oning PART NUMBER :ﬂo&é QUANTITY PER | Um
(FIRST SIX) [4

CAP O,1UF 0150=0121 u 11
01C7°10,3‘:33038,
0339,u42,43,44

CAP 001UF 10% 01600153 u 2
01C16,17

CAP ,U4TUF=20+80% 0100=-0174 U 1
01Cz27

caP ,012UF 10% 0160=-0301 { 1
01C26

CAP ,01UF 0160-20585 | 5 5
01C3, %6,37,55,56

CAP SOQ0PF 0160«2145 ] 1
01C20

CAP 100PF s5% 0100=2204 u 3
01|Cup,ud4,52

CAP, 2400PF 0160=2227 u 1
01C32

CAP 3000PF 0160~-2288 u 2
01CSs, 6

CAP FXD 2XSUF 0160=4142 L 1
01c12

CAP FxD SUF 0160=U186 1 P4
0tcu, 11

CAP 4,7UF 35WVD(Q N180=0100 0 1
011Csy

CAP 200UF=10+75Y 0180=0104 L 3
01C13,23,49

CAP 6,8UF 10% 0180=-0116 D 2
01C14,189

CAP 2,2UF 10% ‘ 0180«0197 D 1
01C 34

CAP 22UF 10% 0180=-0228 O 1
01Ca7

CAP tUF 10% 0180=0291 0 1

IXA -26



2106A Power Supply Lower Assembly (02105-60021) Sht. 2 of 8

oy DESONATOR PART DESCRIPTION Houinl PART NUMBER Sowr ol quantitv e | um
; (FIRST SIX) C
01H0=0291

0ycen

CAP 7ROUF=1(0+75% 01%0=0432 ! 2
oflct, 2

CAP b, BUF 20% N180=1791 I 2
olCet, 29

CAP 4TUF 10% V130=1704 l 1
a1C 38

CAP 1SUF 10% N1H0=17406 I 1
Mr2s

CapP oRUF 20Y% N18n=1839 N 1
0|cuy

CAP 4000 JF 1SV 0180=23685 i ?
NMcs9,%1

PADMTG TOS J340=0104 | 6

ST SNLDER N3IbN=0090 { 17
DUF T=16,/18=21,23=25

§TH[ SOLhER TERM N360=0U4T4 l 2

TERM STHN FKD C3o0=~1529 ) 6
vl l=t

sPrr TAP aex,1°29 n3)=03R83 17

CARD GUTNE NdUT=N121 i [o)

CMEGUNDaNGT LOCK ca70=n231 5 0,61 [#T

ANH RTV CLFAR 0d70=0251 [ .01 |TK

FFS 2,7 S% .29 Vo83=0275 M 3
01k13,14,26

RFES 47 8% .°2Y 06834705 ( 1
01R33

PE]S  ded  1%,129 069R-0082 M 1
01F32

FES 2,15k 1%.129 ne78=0y8d i) 16
01R18,24,34,49,54,%0,
0; 02’67,69’71' 73'7“'
0y 77,84,R2,112

RES 2,37K 1%,125 06%8=3150 N 1
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2105A Power Supply Lower Assembly (02105-60021) Sht. 3 of 8

yrem| REFERENCE PARENT COMP.

NO. DESIG':ATOI PART DESCRIPTION OrTON PART NUMBER o"m(ls QUANTITY PER Um
) {FIRST SIX) c
0698=3150

0)R116
01R119

RES 3.83K 1%,.,129 0698=-3153 n 2
01iR70,88

RES 4,22K 1%.121 0698=3154 D 1
01RS?

RFS 34,8 1% .50 0698=3395 L 2
01PU2,4y

RES 46,4 1% .50 N698=-3308 L 2
01R4g, 41

RES 215 1% .50 0698=3401 L 1
01|R8Y

RES 14,7K 1% .SYW 069R=3414 ! 5
0YR7=9,32,127

RES 21.5 1%,.125 0698=34390 l 1
04R11

RES 147 1%.128 069R=-3438 O 1
01R&S

RES 215 1%.129% 0698=3441 0 6
01r78,749,83,113,114,123

RFS 422 1%.129 0698=3447 0 1
01r21

RES 215K 1%.129 06983454 D 1
0)R6A

RES 200K 1% .SWw 0757=0128 v 2
01R36,139
01R12,69Y,76

RES 1.,78K 1%.,129 0757-0278 D 1
01R61

RES 1K 1%,128 0757«0280 D 18

°ﬂ9'0"j'1°'?“'27'35'
51,58,60,608,66,75,
09 94=94,103,117,118

RES 100 1%,125 0757-0401 D 6
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2105A Power Supply Lower Assembly (02105-60021) Sht. 4 of 8

':;‘ um PART DESCRIPTION ",':_ PART NUMBER i?:'" gl, QUANTITY PER UM
" (FRST Six) [4
07570401

01R3,15,/59,65,92,126

RES S11 1%.129 0757«0416 D 1
01|R5S

RES 825 1%,125 0757=0421 D 2
01R31,49

RES 1.1K 1%,125 0757=0424 D 1
01R97

RES S,11K 1%,1285 0757-0438 D 2
01R44,128

RES 7.5K 1%.129 0757=0440 O 1
01R93

RES 8,25K 1%.125 0757=0441 D {
01fR20

RES 10K 1%.129 0757=0442 D 8
01rt7,249,46-48,50,72,87

RES 82,.,5K 1%.125 0757=0463 D 1
01RS3

RES 10K 1% .S0 0757-0839 D 1
01|RS

RES S 5% 20MW 0R11-1654 U 1
01|RS7

RES 4.7 S% 2W 0Rl1=1674 L} 1
01R101

RES 10 S% 10w PW 0811=1895 0 1
01R9

RES <12 3% 3IW 0811=2616 U 1
01R1

RES 2 10% 0811-3108 1S 1
01R2

RES 1SK 3X 3W 08120051 U 2
01R4, 6

TBG HS BLK ,250D 0890-0312 LA 0,70 FT

HT DIS TQ=S§ 1205=-0033 U 1

HT DIS TD-3 12050275 L) 7

CONNECTOR 1251=0674 Ui 1
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2105A Power Supply Lower Assembly (02105-60021) Sht. 5 of 8

'LEC'; D‘:;Enés?::é' PART DESCRIPTION ;:fg:‘ PART NUMBER cf'm é QUANTITY PER | UM
1251=0674

0118

CONN PC2x1R,156" 1251=2026 u S
0iJt=S

PIN ASSY 1251=3412 L 1
otlJe

CONN UTIL 6PIN M 1251=3819 Uy 1
01J7

IC SNT7474N 1820=0077 U 1
0ffuts

IC LM309H 1820=0429 i 1
01uUs

IC SN7S5452P 1820=0799 i 1
ofu3

IC SN75453P 1820=1016 u 3
0tue, 7,12

IC O COMPTR 8k 1826=0175 1] 2
01uR, 15

XSTR PNP 2N2907A 1853=0281 L) 4
0j)g10,14,14,18

xSTR 2N3439 T0S 1854«0079 t |
01Q2

XSTR 2N2222AT014 1RS5U=0477 L 3
0107,8,11

XSTR 2N3728 T0S5 1854=-0547 u 1
01Q9

X8TR 2N6055 TO3I 1RS4=0611 U ’
01015,16

XSTR NPN T03 104 1854=0869 U 5
0101’3-6

XISTOR ARRAY 1858=0009 U 1
0lu4

THYRISTOR SCR 1884=0233 u 1
01CRY

THYRISTOR=8SCR 1884=0249 y 2
01/CRu49, 90

THYRISTOR 1884=-0258 q |




2105A Power Supply Lower Assembly (02105-60021) Sht. 6 of 8

(Tem| | REFERENCE L
NO. DESIGNATOR PART DESCRIPTION PART NUMBER [e] QUANTITY PER
{FIRST SiX) c
1884=0258

01CR31

DIODE t1N2071 19010029 D Q9
Olcp1u'l7'?l'22'25'2b'
0y 34,49,44

DIODE STL 19010040 D 11
01CR35,3Y9,46=48,51=54,
03 Se6,41

NIODE 3A 600V 1901=0420 u 3

STABISTOR 319521 19010460 D 4
01CRrR32, 33,65,70

DIONE IN4913s 1901=1065 D 17
01CRe=1 ,15,16,18'20,
0%y 23,d4,27,28

RECTIFIER 1901=1087 D |
01CRS

DIODE ZNR 16,2V 1902-0184 D 1
01CR71

DIODE 200V ZENER 1902=0668 D 2
0llcrR2,%

DINDE 3,16V 1902=3036 O 1
01CR6U

DIODE ZNR 4,22V 19023070 D 2
01[CR37,95

DIDDE=FW BRIDGE 1906=0051 8, ’
0iCrR29, 30

ISOLATOR 1990-0429 LA 2
ojjue, 1o

OPTO ISOLATOR 1990=-0537 s 2
01U11,14

RES VAR 1K 2100=1986 , 1
0tR120

RES VAR 1K 10% 2100«3352 U 1
01R115

FUSE 4A NB 2110=0055 U 1
01F 2

rUSE 2.5A NB 2110-0083 U 1




2105A Power Supply Lower Assembly (02105-60021) Sht. 7 of 8

REFERENCE
DESIGNATOR
(FRST SIX}

ITEM

PART DESCRIPTION

PARENT
(OPTION

PART NUMBER

COmP,
OPTION

—

QUANTITY PER

01F1

0L 2=5

01|T2

UBIAR

0L

01T 1

IXA -32

FUSE CLIP ,250D
LKWSHR 10 HEL
LKWSHR & HEL
SCR #4=40x,312L
NUT 4«40 AN/LK
SCR #6-32Xx2,5L
SCR 6-32X%,375

NUT 6-32 ,312AF

NUY B8=32 ,34UAF

SCR 10=32x,375
WSHR %8 BRS
WSHR #110
WSHR #4 SS
WSHR #6 S8
WSHR #10 BRS
READS INDIAN
COMPOUND<THERMAL]
WIRE 18 BLK

COTL 5S6UH 10X

XFORMER

XFORMER

XFORMER

XFQORMER

XFORMER=POWER

2110-0083

21100483
2190=0034
2190-0851
2200-0141
2260=0009
2360-0221
2360-0359
2u20-0002
2580=0004
26800099
3050=-0001
3050=0006
3050-0222
3050-0227
3050=0236
43300145
60400239
8150=2890

9100=2273

9100=2951

9100=2956

9100-2959

9100-2966

9100-3803

TH

FT




2105A Power Supply Lower Assembly (02105-60021} Sht. 8 of 8

ITEM

REFERENCE

PARENT

COMP.

NO.| DESIGNATOR PART DESCRIPTION OPTION PART NUMBER oPTION ;L, QUANTITY PER Um
i (FIRST SIX) c
9100=3803
0YyT4
PC CARD GUIDE 02108=00009 W 2
HFAT SINK 02108=00030 " 3
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2105A Power Supply Upper Assembly {02105-60022) Sht. 1 of 9

e DESIGNATOR PART DESCRIPTION Jiouing PART NUMBER oy ol quanmy e | um
(FIRST SIX) C

CAP ,01iIF=20 4RO $4150-0093 U 1
01 ,

cCapP O, ,1UF 0150-0121 ! 3
0Cus, 64,69

caP 1 ,0UF 20% n1on=0127 ! 2
01Con, 72

CAP, 2,2UF P1bn=0128 r 2
01CS4,859

CAP ,0220UF 10% n1on=0162 ' L)
MC16,45,61

caAP ,9330F 10 N160=0163 s 1
01Cse

CAP L01UF N1on=2085 L 19

n1c11,19,20,26,29,
0y 32,47,87,63,64

cCaP ,330F 20% 0190=2128 [ 1

nHC 43

CHF THPF S¥ 01r0=2199 ! 4
oica21,29,3%2, %6

CAP 1Q0PF &Y P1ebne220d | 3
NYC3R,kLY,67

cap 3000FF N1one228R L 1
MNre

CAP U470PF §¥ N160=2940 ! 1
oCty

CAP 1000PF 10% 0160=3456 L Py
01|C46,54

CAP ,02UF 20¥% 01003459 t 3
0lcar,4d,s50

CAP 100'F=10450Y €1%0=0094 { 2
n1c2,37

CAP 4,7UF 35WVDC 0180=-0100 n ]

01cn,s,9,10

CAP 200UF=104+75% 01&0=0104d X 4
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2105A Power Supply Upper Assembly (02105-60022) Sht. 2 of 9

Mo | escrATOR #ART DESCRIPTION leminid PART NUMBER ol quanmry e | um
: (HRST SiX) 4
0180-0104

01C18,23,30,34

CAP 2.,2UF 10% 0180-0197 > 1
0Yc7o0

CAP 22UF 10% 0180=-0228 D 1
01C3

CAP 33UF 10% 0180=0229 y 2
01(C39,40

CAP 1UF 10% 0180=-0291 b, 8
01iC19,29,24,
n¥%1,35,/53,58,62

CAP 10000UF 0180=0435 U 1
01Ce8

CAP AKUF FxD 0180=0460 L 1
01CS1

CAP SKUF 0180=0464 L 1
0fC1e

CAP 6,8UF 20% 0180=1701 1S 1
01Cup

CAP UTUF 10% 0180=1704 U 1
01C73

CAP 22UF 10% 01801794 U 2
0JC17,49

CAP 200UF=10+75% 0180=1946 U 2
01c7,8

CAP 3,3UF 10% 0180-2141 U 1
0qCse

CAP<TA 3,30F 0180=2690 D l
01ce7,28

PAD=MTG TUS 0340=0164 u 3

STUD SOLDEPR 0360=0090 u 20
01511,10,15,18,23,211
03 28=41

STUD SOLDER TERM 0360=0474 U 2

TERM STUD FKD 0360-1529 U 3
01ES, 6,7

SPCR TAP #6%,125 0380-0383 U 17
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2105A Power Supply Upper Assembly (02105-60022) Sht. 3 of 9

IXA -44

ol o | woscumon ] e |0 aunvres [ on
(F 1 C

STANDOFF 038N=0551 1 4
01CF1,2,17,20

TAPE FLECTRICAL NU60=-095% ! 0.01 |RL

APH RTYy CLFap nalo=0251 [ 0,01 |TH

RFS 4,7 8% .29 N6B3«0475 L 1
N{FRQ

RES FXD 5,6 (ORHM 6B8T=0565 | 2
01+94,94

RES 470 8% .29 06534718 I |
N RS

PES 2.15% 1%.1729 ne9R«00RY n 3
QiRIU, 60, TH

RES 1,78K 14 .S NEIR«NNKI ! °
Ry, 2

RES 2,37k 1%.129 JeYR«315¢ b 1
V|67

RFS 4,64k 172,129 N69R=315% n 12
0R7,9,1R,23,25,47,5%9
Y bi,hH,70,73,47

RFS 1,0k 1%,129 N6IR=T160 l 1
{78

FES 4dod4K 1%.179 0698=3260 [ h
G\(K&6<,8(0,R2,97=99

RFS 31,45 1% 8¢ 069R=3 394 ! 1
R3S

k&S 14,7 1%.125 069R=3UQE t b
0R4,5

RES 147 1%,125 UETR=TUTR N 3
0ike2, R4, 85

RFS 215 1%.12H9 N6YR=T4U 0 1
01R32

pES 348 1%, 1249 069R=-3448 n i
N|FBe

RES 422 1%.129 069R-34uU7 1
31RysS

PES 28,7k 1%.121 0HFHR=3u49 u |




2105A Power Supply Upper Assembly (02105-60022) Sht. 4 of 9

ILE: OreONATOR PART DESCRIPTION ;:'T'fg': PART NUMBER oi?.:‘)zs QUANTITY PER | Um
. (FIRST SiX) C
0698=3449

01RUY
01R1n, 24

RES 100 1% .50 0757=0198 ! 1
P72

RES 21,5k 1%,125 0757=-0199 n 1
01R74

RFS 1.,21K 1%.125 N757=0274 N 2
nyr21,49

RPES 1,78k 1%.129 N757=-0278 n 1
RILEYS)

RFS 6.,19% 1%.125 0757=0290 b 2
NYR34, 1T

RES 42,? 1%, 129 0757=03106 l 4
01|FS5n,51,91,92

RES 1,33k 1%.125 0757=0317 [) 1
NIRTY

) RF S 100 1%.1259 0797=-0401 N R

ONRI6,17,19,20,
0Y 46,48,56,93

RFS &11 14.125 N757=0416 I 1
Oiked

RES &R 1%.,129 0757=-0419 [ 1
01k71

FFS 757 1%.129 07970420 N {
GIR76

RES 10K 1%,129 0757=0442 N 1e
DIR11=14,27-30,39,40
0y 53,%7,79'83090'95

PFS 68,1k 1%,125 nN797=0461 N 1
UlkoA

RFS 100K 1%X,125 N757=-0465 N 5
O1r43,58,69,81,R7

RES 10 1% .50 0757=0984 1y 1
0iPS?

RES S1.1 1% <50 07957=1000 L. 1
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2105A Power Supply Upper Assembly (02105- 60022) Sht. 5 of 9

iy DEEE.E?‘% PART DESCRIPTION Mousn PART NUMBER omr || quanmry e |um
L IX C
0757-1000
01R3
RES 61,9 1% ,50 0757-1002 u 1
01R1
RES 1,47k 1%,.125 0757-1094 D 2
01R36,42
RES .12 3% 3N 08112616 U 4
01R6,8,32,24
SLEEVING FLEX, 0890=0064 Uy 1 FT
TBG #20 TFE NAT 0890=0212 J 0.50 |FT
T8G HS RLK 3750 0890-0291 U 0.70 |FT
SOCKET 16 DIP LQ 1200-0482 | 1
01wi
HTY DIS PL PWR 1205=0219 N 1
HT DIS T0-3 1205=0275 U 5
CONN PC2X18,156D 1251=2026 U 1
o0tJe
CONN PCI1X18,156T 1251-2346 u 1
01J1
PIN ASSY 1251=3412 U 3
01J3=5
JMPR PLIG ,3"C=Q |1258-0124 u
RES NET 7X4,7K 1810-0125 U
R2,55,61
RESISTOR NETWORK 1810-0185 L
uto
RESISTOR NETWORK 1810-0187 U
uts
RESISTOR NETWORK (1810-0188 (
Uiy
RESISTOR NETWORK 18100199 L
ue
NETWORK=RESISTOR 181020200 U
u7
IC LM309M 1820=0429 u




2105A Power Supply Upper Assembly {02105-60022) Sht. 6 of 9

ew D%Eé:s% PART DESCRIPTION ot PART NUMBER I é QUANTITY PER | UM
1R20=0429

013y

1C U6ET7723397% 1R20=-0439 1 1
032

1C CDUOIYZAY 1R20=0941 ! 1
(URURFR

1C CR4023AY 1R20=0943 L 1
(IRIEAN:]

IC CNUOVLAY 1R20-094ds L 2
olue2,e9

1C CD4011AE 1R20«0049 | P
N7, 24

TC Chu012At 1820«0950 ! 1
0Iies

TC  4ny9aAE 1R2n=1149 L 2
91119, 24

TC CDy4OS0AE 182n=114ds6 v 1
0133

IC QUAD COMPTkK 1826=-0134 { 3
0ON1e, 20,21

IC D UP AmMP 20K 182p=014d2 1) 3
Oftit1=1%

XSTP PNP 2NP2QGTA 1R53=(2R1 ! 1
01018

XSTR 2N6(0S3 Toﬁ 1853=-0351 1] 7
oMcy, 6

XSTR 2M3n53  T0Y 1854=0039 L 2
017,12

XSTR NPN ST PLS 1854«0071 { 3
01Q1,10,11

XSTR 2Ne0OSS T0 Y 18%4=0611 ' 3
0102, 3,9

XISTU'R ARRAY 1858=-0008 i 3
o1lur,R, 30

x]STOK ARRAY 18%R8=0009 | 2
01127,28

THYRISTOR 3IS5AMPY 1884=-0208 U 1
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2105A Power Supply Upper Assembly {02105-60022) Sht. 7 of 9

IXA -48

'LEC')‘ D:g(?::!cél PART DESCRIPTION C')::!lg:d PART NUMBER C;:P?SPN (L) QUANTITY PER um
(FIRST SIX) C
1884=0208

01Q13

THYRTISTOR=SCPR 18840240 u 3
0160R,9, 14

NPIODF 1N2071 1901=0029 0 1
0YCR3,6,7,9,10,12,
04 13,41=44

NPIODE STL 1901=0040 n 17
01CRt1,18=16,21,22,26
03 27,%0=34,36=38,45

PTIODE=S1 10010415 L l
01CR2&, 39

nYODPE STLICONE 1901=NU63 L t
O01CRuO

NTN=PWR RECT 19Ut1=066"¢ U b4
HCR23, A4

NIONE=SCHUTTRY 1901=-0792 I 2
0CR17,0

NRINDE RECT SIL 1901=-1036 L P
nycry, 2

NIN=2NR &,19V 17 1902=0588 I 1
NcRP9

DYODE 4,64V 19U2«39R2 ! 1
0fRTG

PIUNE=-F A4 RRINGE 19LUe=0051 3
nyCrR4,R,[”2s

REINGE RECTIF 1906=0053 ! 1
NCFkFR

COPLEP=OPTICAL 1970=0407% L. 5
0P et

RFS SKOHM 10% 2190=3207 ' 1
0R 33

L KiwSHK 4 HEL 2190=0003 ( 7

L kwSHR 6 HEL 219Q=0006 L 1

LkwSHR 10 INT 2190=0011 I 4

LkwWSHR 1/4 HEL 2190-0032 t 1




2105A Power Supply Upper Assembly (02105-60022) Sht. 8 of 9

mEm o?% PART DESCRIPTION At PAXT NUMBER o é QuanTITY PE2 | um
LKWSHR 10 HEL 2190«0034 u 6
LKWSHR 6 HEL 2190-0851 L) 3
SCR #d4=40x_,312L 2200-0141 y 4
NUT 4=40 ,250AF 2260-0001 J 4
NUT 4=40 W/LK 2260=0009 U 1
SCR #6=32X_,500L 2360=-0201 y 1
SCR #6=32Xx,625L 236(0=-0203 U 2
SCR 6=32x.375 2360-0359 Y 14
NUT 6=32 .312AF 2u20=0002 u 1
SCR 10=32X,375S 2680~-0099 u 1
SCR 10~32x,438 2680=0101 u 4
SCR 10-32x,500 26800103 U 1
NUT 1/4=28 2950-0036 U 1
WSHR #4 S8 3050=0222 t 1
WSHR #6 SS 3050=0228 U 3
WSHR #4 SS 3050~0229 1 5
WSHR #10 BRS 3050~=0236 U 7
WSHR ,2671ID BRS 3050-0284 3 1
WASHER FLAT 3050=0665 | 1
SNITCH=THERMAL 3103=0033 L 1
01(S1
READS INDIAN 4330-0145 L 6
COMPOUND a THERMAL] 6040-0239 U 0.01 |TB
WIRE 14 WHITE 8150=2470 C 0.70 |FT
WIRE 18 AWG BARE 8151=0011 U 1 FT
XFMR=PONWER 9100=0444 L) 1
XFORMER=CROWBAR 9100=2953 U 2
01(T4,5
XFORMER=SYy CPU 9100=2957 Ul 1
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2105A Power Supply Upper Assembly (02105-60022) Sht. 9 of 9

ey pesonaTon PART DESCRIPTION enild PART NUMBER oo é QUANTITY PeR
9100-2957
oLt
CHOKE 9100-2958 u 1
oifLe
XFORMER=POWER 9100=3802 U 1
o7
XFORMER=POWER 9100-380S U 1
0473
BOARD-ETCHED S080-9730 J 1
HEAT SINK 02105=00018 i 2
STRAP=GROUND 02108-00028 W 1
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2108A/2109 Power Supply Lower Assembly Parts List (5061-1354) Sht. 1 of 7

REFERENCE L
1TEm PARENT comp.
o | DESIGNATOR PART DESCRIPTION opTioN PART NUMBER omon|0|  QUANTITY PeR | um

(FIRST SO

CAP N 1UF 0150=0121 Y 9

01€9,10,/31,33,38, 39,
0y 42,4%,44

cCAP ,O001UF 10¥% 0160-0153 Ui 2
01C16,17

CaP ,47UF=20+480% 0160=0174 L 3
01C7,8,27

caP ,012UF 10% 01600301 L 1
00[C2o

CAP LO1UF 0160«2055 L S
01C3,36,/37,55,56

CAP SO00)PF nN160=2145 L 1
00ceo

CAP 100PF S% 0160=2204 U 3

0tCu0,46,52

CaP, 2u00PF 0160-2227 0 1
aoIC32

CAP 3Q0NPF 0160=2288 L) 2
00CS,6

CAP FXD 2xQUF 0160-4142 U 3
01C4,11,012

CAP 200UFe1(+75% 0180=0104 1) 3
01C13,22,49

CAP 6,8UF 10% 0180=0116 D) 2
01C14,15

CAP 22UF 10% 0180=0228 D 1
oocay I

CAP {UF 10% 0180=0291 D 4
Oif?S,EB,SQ,SS

CAP 11S0UF 01800431 U 2
01€C1,2

CAP BKUF 0180=0463 U 2
¢1C50,51

CAP 6.,8UF 20% 0180=1701 U 2
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2108A/2109 Power Supply Lower Assembly Parts List (5061-1354) Sht. 2 of 7

TEM
NO.

REFERENCE
DESIGNATOR
(FIRST SIX]

PART DESCRIPTION

PARENT
OPTION

PART MUMBER

come. [L

OPTION

o]
C

QUANTITY PER

UM

01
00

00
01

00

01

00

01
0]
01
00

01

00

0uUK32

C°1,29

€3s

C41

Fl=16,

Eleb

F13,14

F33

P18,28
62,67
77,81

R116

R119

R70,86

RS2

CAP U4TUF

STUD

TERM STUD

SPCR

CARD
RES 2,7
PES 47
RES 46l

RES 215K

RES 2.37K

RES 3.48K

RES 3.B3K

RES 4,22K

RES 34,8

10%
CAP 6BIIF 20%

PAN=MTG TUS

STHD SOLDER
18=21,23=2S

SOLNER

TAP g6X,129
GUIDE
CMPOUND=NIIT LNCHK

ADH RTV CLEAR

,34,49,54,
'69071'73'701
'8?'110111P

TERHM

FrD

5% .29

S% .29

1%.129

1%.129
56,

1%.129

1%.125

1%.1295

1%.125

1% .50

0180-1701

01801704

(1801835

(1340=-0164

4360=0090

0360=0474

0360=-1529

0380=-0383
04N3=0121
0070-0231
0y470-0251

N683=0275

06B3=4705

06YR=0082

Np9R=0084

0698=3150

0698-3152

0698-3153

0698«3154

0698=3395

U

1)

U

U

17

6
0.001
0.001

2

17

BT

8
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2108A/2109 Power Supply Lower Assembly Parts List (5061-1354) Sht, 3 of 7

iTem| REFERENCE PARENT come. | L

DE(sn:.‘-sr:AsTc:t PART DESCRIPTION OPTION PART NUMBER ormion|© QUANTITY PER UM
Fil 1} 4 C
0698=3395

01R42,43

RES 46,4 1% .5% 0698=3398 U 2
01R4Q, a1

RES 215 1% .50 0698=3401 U 1
00RBY .

RES 14,7K 1% .SJ 06983414 L} S
01R7,8,9,22,127

PES 21,5 1%.125 06983430 L 1
00R11 '

RES 147 1%.129 n698=-3438 D 1
00R8S

RES 215 1%.129 06983441 D 6
01R78,79,R3,113
0% 114,123

RES 422 1%.125 0698=3447 D) 1
00R21

RES 215Kk 1%.125 0698=3454 o 1
00R6A

RES 200K 1% ,SW 1757=0128 Ll 2
01R36,129

RES 21.5% 1%.125 0757=0199 D 3
0\R12,63,76

RES 1,7RK 1%.12% 07%7=-0278 N 1
00R61

RFS 1K 1%.125 N757-0280 D) 19

01p10"6'19,24087'350
0% S1,58,60,64,66,75,
05 9a-94,103,111,117,

07 118

RES 10 1%,125 0757=0346 D 1
00R26

RFS 100 1%,125 0757=0401 D 6
01R3,15,59,65,92,126,

RES Si1t1 1%,125 0757=0416 D 1
00[RSS

RES B25 1%.125 0757-0421 D 2
01R31,45

IXA -60



2108A/2109 Power Supply Lower Assembly Part List (5061-1354) Sht. 4 of 7

ITEM

REFERENCE

PARENT

COMmP.

NO. DESIGNATOR PART DESCRIPTION OPTION PART NUMBER OPTION cl) QUANTITY PER Um
; {FIRST SIX} C

RES 1,1K 1%,125 07570424 D 1
00R97

RES S,.11K 1%.125 0797=0438 D 2
oxnaa,xan

RES 7.5K 1%.125 0757~0440 D 1
0%093

RES R,25K 1%,129 0757=0441 N 1
00R20

RFS 10K 1%.,129 N797=0442 D 8
01R17,?5,46-43,500720
0y 87

RFS 82,5k 1%,129 0757=0463 0D 1
00RE Y

RPES 68.1 1% .50 0757=-0794 § 1
01R100

RES 10K 1% .50 Y757-0839 D 1
coRs

RES 5 5% 20w 0811=1654 ) 1
ni1re7

PES 4,7 5S% 2 08111674 U 1
00R101

RES 10 S%X 10W PW )811=1895 u 1
0CR91

RES .12 3% 3w N811«2616 L 1
O%Rl

RES 2 10% NH11«3108 LA 1
OQR2

RES 15K 3% 3w 0812=-0051 U 2
O0RR4, 6

TRG HS BLK .250D 0890~0312 d 035 |FT

HT DIS TnN=5 1205=-0033 L 1

HY DIS TO=3 1205«0275 L 7

CONNECTOR 1251=0674 d 1
ooJs

CONN PC2x18,156D 1251=2026 L 5
00J1=5

IXA -61



2108A/2109 Power Supply Lower Assembly Parts List (5061-1354) Sht. 5 of 7

'LE; DE::SE?E:’C‘OE)R PART DESCRIPTION ;:fg; PART NUMBER C;?::N (cl) QUANTITY PER

PIN ASSY 1251=3412 U 1
00lJ6

CONN UTIL 6PIN M [1251=3819 U 1
01J7

ca TIE 3,_6L 1400-0249 U 2

IC SN7474N 1820=-0077 IJ 1
00U13

IC LM309H 1820-0429 q 1
00US

IC SN754S2P 1820-0799 U 1
onu3

IC SN754S3P 1820=-1016 U 3
0tlue, 7,12

IC D COMPTK 8K 1826=0175 L 2
00U’ , 18

XSTR PNP 2N29(7A 1853=-0281 ) 4

n1a10,12,14,18

XSTR 2N3439 T0S 1B54=0079 i 1
0nlae

XSTR 2N2222AT018 1854=0477 L g
01N7«9,1(1,19

XSTKk 2N60SS TO3 1854=0611 ) 2
01015.14

XSTR 2N6308 T03 1854<-0624 B 1
001

YSTR NPN T03 1R5U=079¢0 LS 4
01u3=b

XxXISTOR ARRAY 1898«0009 U 1
oonig

THYRISTOR SCR 1884=0233 L 1
00CR4

THYRISTOR=SCR 18840249 1 P4
01CR49,90

THYRISTOR 1884=0258 U 1
00CR31

DIODE 1N2071 1901-0029 D 9
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2108A/2109 Power Supply Lower Assembly Parts List (5061-1354) Sht. 6 of 7

ITEM
NO.

REFERENCE
DESIGNATOR
(FIRST SiX}

PART DESCRIPTION

PART NUMBER

QUANTITY PER

0
03

01
03

01

01

01
ny

00

00

01

01

00

01

Oﬁcpbu

CR14,1
34,43,

CPSS.ﬁ

56,61

CR1,40

(rR32,3

CR6=1%
2n,2%

CRS

CR71

oﬁcp?,x

CR37,S9

CrR29,

19,10

uty,14

R120

7,21,22,25,26,
44

DIODF SIL
9,46=48,51=54,
DIODE 34 600V

s 41

STARISTOR STRS523
3,65'70

NIODE IN4936
,15,16,13,1Q,
,24,27,28
RECTIFIER

DTODE ZNR 5,11V
NIODE ZNR 16,2V
NDIODE 200V ZENER
DTONE 7ZNR 4,22V

S

NIODE=FW HRIDGE
4]

1SOLATOR

OPTQ ISOLATOR
RES VAR 1K

RES VAR 1K 10%

FUSE 2.5A NB

FIUSE CLIP ,250D

LKWSHR 10 HEL

1901=0029

19¢1=-0040

1901=0420

1991 =0u460

1901=-1065

1901=10R7

19U2=0041

1902=0184

1902=0066

1902=3070

1906=0051

1990-0429

1990=0537

2100=-1986

2190=-3352

2110-0083

2110-0483

2190-0034

y

11

17




2108A/2109 Power Supply Lower Assembly Parts List (5061-1354) Sht. 7 of 7

2| otscace PANTDESCHTION [1Aee - Soanlel  aum rer | un
LKWSHR 6 HEL 2190=0851 U 1
SCR #4-40X,37SL 2200=-0143 v 3
NUT 4=40 w/LK 2260=0009 U 4
SCR #6=-32X,375L 2360-0197 U 4
SCR #6=32x2,5L 2360=-0221 U 1
SCR 6=32x,37S 2360~-0359 U 21
NUT 6=32 ,312AF 2420-0002 U 1
NUT B8=32 ,344AF 25800004 1) 1
SCR 10=32x,375 2680-0099 L 8
WSHR #8 BRS 3050-0001 U 1
WSHR #10 3050-0006 ¥ 2
WSHR #4 S5 3050=0222 X 4
WSHR #6 SS 3050=-0227 J 6
WSHR #10 BRS 3050-023%6 ) 8
COMPOUND=THERMAL 60400239 U 0.01 TR
v IRE 1R BLK 8150=2890 C 1 FT
WIRE JUMPERS 8159-0005 n 4
xFORMER 9100-2951 ( 1
0012
XFORMER 9100=2956 | 1
0oT3
CHOKE 0100-2960 U 1
01l 1
XFORMER 9100=2966 t) 1
00[T1
XFNORMER=PUWER 91U0=-3R03 U 1
00|74
PC CARD GUIDE 62108=006609 & 2
HEAT SINk 02108=00030 w 3
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TEST POINT COMMON
TEST POWT ooxrol
TEST POINT COMMON
TEAT POINT COMMON

PREREGULATOR COMMON
PREREGUIATOR COMMON

+12v (M)
412V (M)
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HAVIMY TEST
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BATTERY COMMON
BATTERY COMMON

BATTERY COMMON
BATTERY COMMON
BATTERY COMMON
BATTERY COMMON
BATTERY COMMON
BATTERY COMMON
BATTERY COMMON

—RVIMY TEST

=12V(M)
~12ViM)
~129(M)
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=iav(™M)

323

J5-8 c%o
T TUNOTE 2)

N L 4 .1 2108A: 8000

810 R13

K

RrA

I8-N
45

I =~ 1 2108A* 4000

T 2ot g2
Trww o2 2T
SremE des J247
ron JeS 3218

asvimy e R S8
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) 28
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sy oorwe L3 UM
stow cLock 34T e i
CcuRRENT sENse JIVE e
cuRenT sensE@ o T bl
BATTERY SIGNAL A 752 I 0
oLl e
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o P ek
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NOTES

1 UNLESS OTHERWILE SPECIFIED!:
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ALL CAPACITANCE \N MICROFARADS
ALL RESISTORS ARE 178 WATY

2. COMPONENT LOADED W FINAL A SSEMBLY
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IXA - 65/ - 66




EnGINEERING RESPONSBILITY g sema ) | D-50&/-1354 -6
U ENG i 8 |9 12 [ra 15 Y REVISIONS APPROVED DATE
ac J7-4 & |17 s > 12323 |5 |29 o P2 [P |03 A | AS 155 UE Lo Pw-22- 45385 [N v d
.CmciCAr T ey Il o Gl 2 s D O B R 60) € Faumi|s-15. 563
[ |
RS7 | €
! <<<_|C_w\ 8+
,osa o ese o Y(e27,021)
37 L7 mwwHJﬁl ge | (neTE2) k8 crs
e cie ceus  ['%° Tess T e ¥ PREREGULATOR
. wo
-0 - o1 T1, crr fo OUTPUT FiLTER
o — P €3 TO
c2 _ INVERTER |
HIGH VOLTAGE g | | Tigwore 2y sy | fore 2) SN W
CROWBAR x|y T80 . i|| 121054 9100. 2969 ;
aw | L { -
O - — < YR _co | L 21084 % 9i180-2960
€15 i ! —— e
' ; CR3 ke ugu\\ 7
 , 200V @ A
1 - 1es PREREGULATOR  *
RECTIFIER, FILTER x MVJ cRn T 30002/ ‘\g CURRENT SENSE [WARNING | HIGH POTENT/IAL POSSIBLE BETWEEN
AND VOLTAGE DOUBLER ' . M Jﬂmmu\ilmﬁuu COMMON NODES 7 W gy vse rsoLamon
. h
e | 20 $R2 e erro T TRANS FORMER WHEN TESTING LOWER BOARD.
N_.mxnw 2K gat 'Y  , | e®! W
F ! cR28 l_r T8 '
i | 6.8 47
I 1 3
es3l | ) : rR2 |
4.7 cR3 CAM— — ! r2o A
- RN cR L 421 m»wM?
ws g, e 1
2 e3 | [N Y
2100 %.E . — g
e i .
¢ , I SAwWTOO TH
N2 [ Rv5 T esved) +sv (cB) .w GENERATOR
—— 18
v { _ .
L , " 0! vz B ._ +5v(L8)
| [T . N 1! !
_ | D Peeréquiaron |- - .
) O o ENABLE £f - - - = L R4S
PREREGQULATOR b — — V13B 2 PREREGULATOR Pt h_mpw 7
BASE DRIVE Lok ENABLE t
wsvien) wsv@s) co s |
9.2 ﬁ Dyl ,,Mnom +5V(LB) |@n le27
AC IN &5 ' ———— e — - 2.15K 215K " 2 (p23) 2.5k R7y AN T 47
77.5 d\ 15V (LB) PREREGULATOR ENABLE .),Mw‘w M . s ! )
AC v &1 i e29 —+ Lot _ Iﬂ ) rsv(8) 2.15K ﬁ /U#\
f — ; |
6.8 1. @10 ; o3 & 3 ~¢20
7% \ - ) [ o1z 3R32
o ) T Be(en,027) e LINE | | M&:
sv (LB . +5v (& —— S
b +5v ( A 233 es ] lese R9Y VOLTAGE ! N 2
Pl l Pry 200K PTTT T sENse [ c
[ 3056 .,,mex c25w 5w # cqé v J8-8 _ puvP
i <.
YN T —- A=
Lo ! @9 296 - N ! +5v(e8) pas v | toopF
! - .;\|+/ (L . 75k} _ I.,?}. J‘Pr U, 22-5 PULP
w e . ;\\AA : cr 3§ n A 147 - RN
/ -l . R 86 i I &A= ME
| ! ; “_w ~_ 12 e S ‘_o,ﬁl/ n //ﬂ g if Ji ~|, nnmlm (c23)
| ) H_ 16 lra 3. SKA NIPIEL ) — — T L_? 28
) ! T2, [ Ts) o R8T & 32 | K
VY e €R37 L G25 RS A 10K i :
422y [« Ve & H %o»mc
o ualn) J2-v o e nﬁ . i
6onz (B) T2 Y 1 T T T e s T nVn»‘mM ‘ 1\_1<MN4MD PRE RE -
T 22V . - GULATO
e - B2 wwr/Bix 3 vy EnABLE (B23) PULSE WIDTH
ﬂoccvwm TERWNAL MODULATOR
maw nv_”ﬂw INTE e - - e — . €23
© ’ wHT/BLK [yeL ! POWER SUPPLY +10V _ M -
Ell
BRIDGE AND FILTER 3 +5V REGULATOR cry1 ! SAw TOOTH
WHT/BLE[G@N - - [ e POWER uP i S5LOW TURN -ON cKT -
SENSE KT
i , +syps) B3]
H Vi us NN h‘ 215
‘|¢4IL M 309 T b — 7
3 . .
Ele WHT/BLE/RED] L c28 2
3112, N . o
VX ! - T
£
Ty T casE HN.A.W +SV conTROL RETU RN
£
8
sy, J2-I
Sugar POWER SUPFPLY
LOWER BoRED ASSY. zm_ﬁmqk PACKARD

TILE

hmsm.mga\?ﬂ\mm. 60023

NEXT ASSEMBLY

506135

PART NUMBER

FinisH _mn?n

D-soe€l-1354-62

IXA -67/-68



21 |

22 23 24 25 v 26 | 27 | 28 | 29 | 30
ENGINEERING RESPONSIBILITY [ seria 7] | _D-50L) - 1384 -£3)
ol 7 ¢ i * |* J° | 2 [« | svm REVISIONS. | _aeeroveo OATE
O (E (T (1 P FAa P2 P ET ) a7 o> A |AT JiiOtb _PCo-22- 4984 (76302 ){QUgw- e
G4 ° _ |
CPU INVERTER
POWER STAGE
A5V (LR _Flo v__nn_o
0
a8 A5V08) N uw cR23
) N cr22 B
B R78 o1 @ RO 28 R
CPU INVERTER ENABLE 2 g 215K r s R 3 L nw
A ¢
f A 348 SW ol || L1
mn\v i . e a7
Leze R 23 || —o— Ji-b
T cPU PRL B
c43 3 v |5 .o 27 25w lew Y E7 o CR1B
0;: AV AV HF@ % ‘ : —C a‘_ CPL PRI B
e K cRi
RAZ 13| R a4 CPU PRI B
(FIT) INVEXTER ENABLE ¢ +5v(L8) 368 5w @ : NI i CPU PRI B
45V(LB) : .
e LeEV Tasr
MEMORY BVERTER EMABLE 2 R4 , o4 e
215 v |8 1K /4
) 23 - 7!
r B+
: = “nn.w_ AV, mmv &
nﬁ.A uto - - NOTE 2)
Qs ATK | 2108A: SUF
v .w( - |- 2 2108As 2XS0F
R ME +5vaB) ¢ | INVERTER INPUT I3
’ FROM PREREGULATOR CPL PRE A
@8 Ve o CPL PRI A
r=[- 2 oTE 2)
(D) *2 ¢ :.Wf. I T '205As 5uF CPU PRI A
© I Sw L |- I 2108A7 2X5UF CPUB PRI A
(EN 2 M
’ @ s PREREGULATOR
1 . OUTPUT FILTER
@ M
e Brg
(A17, €15)
—(NOTE 2)
INVERTER WPUF RN
FROM PREREQULATOR < ? i MEM PRI A
MEM PRI A
2y | [7lCae LAl MEM PRI A
K S NEY
BATTERY CHARGER AND W L |- 4tnote 2) 4 . MEM PRT A
3
BATTERY TEST LOAD L &N ;] T4
[X°8 5 CR20 (PRIMARY)
. el
A R26
CRO T2A CR25 Q5 | 3
) Ny N \S
“ R&Q o Lgl \ [}
NS WA o— a
WK 464 5W M o =01
8V (RAILY I R s R14 5. o MEM PRI 8
By WAL S48 47 2w 100 o 27 2pw Lcs MEM PRI B
44-y - Tes 0T
18V (RAIL) W 28 ™MA a1 4, MEM PRI B
P s ¢ s 5w MEM PRI 8
A-18 RIZ Rt
TEST v 0 10w AV
2.5 AN es
R -— = -
® Qi 103 98T rest poNT
ano | can § 1K 9T s gatrery MEMORY INVERTER
2.15¢ T 200 UF 92A Ve BATTERY POWER STAGE
W 3
vov meRy 20 AW — V4 BATTERY
v Rep O e V& BATTERY
J4-4 RWe b » V+ BATTERY
+8V (REF)
237 \ YEA Ve paTTERY
v cRol b 952w parTeey
Lv V4 BATTERY
Ris ¢ tew v|.v,.__MH V4 BATTERY
X b 95A ve BaTTERY
b YIB s eatTRY
— clvu.n V4 BATTERY
RUQ rlculo V4 BATTERY i ,,1(_ S K ©CARD HEWLETT g PACKARD
Avﬂ.oux J1-3 V4 BATTERY Tire k )
\ B2 gy e AouwsT ST R cow s
lacace D- 5001 - 135463
sT0cK %O #200-0004 :....::m_!.x WO 101010 CLEARPRINT FADEQUT 22 _ 23 ~ 24 _ 25 + 26 _ 27 _ 28 29 _ 20 SHEET  OF

IXA -69/-70




2| R97 MCRa3 R63 R70 R71 MCR40  wcRas
R6B  CR34M  MCAR33  R6S R66 R84 c73 R75
cram

v2a rer

J3

2

R95 R83 A76 MCR32

R7;
I: o cocso e e [ 1] Q)

R60
® | U a I u23 a L 27 RB6 ce2 @ o O
.
R49 R73
- MCR3s C85 CR3sw  Re?  CR4M gy RES ABY
3 RBO  C67 RB2 c59 62 R69 +Ca0

R32

c57 R58 + C58 R88

Ri
R47 u17 l v22 < L uzs? l u29 a
ca6

8 R57 CR30M c17 o+ o
50 R19 2o
A20 )
a0 00w
e CR15M 3
wQo A78 oy
o c63 5
wo R79 q s |Ou
{e] C55 + C70 C64 I
8 C16 criem of
0 c15  R21 ek
[¢] WMCR45  pqg 20
o
&+ cao A R92
RS0 L n RO1
R51
R11 k- Py
o e B vz @ F
CR14m c3+ o® =8
c
52 R28 R cs6  [6 Rz 3 RS6
R12 RS3
a1 ~
HIENELHONE)
o o
< ¢ m3 R40
~ & cé R3g
5 E g + C5 R3 38
c + C1 croiw '9CR22
<
R
o~ O
3
4
e} MmN Do Mm
- ... Sad
—_ CcorZoQ
-
Ras ca3
A36
w
[=]
@
=
3
€ 8
Gl @
=
2
15
<
(8]
N
WO <
N ©
- 8
5 s g -
R25 C22. >
3 +C28 R10 s B
8 + o
D w
o - hd [
T °IE
c2a .
CRE o
c37 c23 « I e
o WCR? &2

MCR42

+ C19
R
R

= P

42 18
R16
R15

ci8
CIRCUIT SIDE
Q4

CIRCUIT SIDE

w
8
w
=
3
9
x
&

r
1

O/ circuiT SIDE
as

o)

]
w

2108A/2109 Power Supply Upper Assembly
5061-1355

ASSY 5061-1355
C-1836

.
i
|

IXA -71



IXA .72

2108A/2109 Power Supply Upper Assembly Parts List (5061-1355) Sht. 1 of 8

ITEM

REFERENCE

PARENT

COMP

NO. Df::z:ﬁ;gl PART DESCRIPTION OPTION PART NUMBER OPTION é QUANTITY PER UM

CAP 0 1UF N150=0121 U 3
CCUS, bH, 69

CaP 1 0UF 20% nN1eo=0127 L 2
061C60, 7

cap, 2,21F PMop=01286 D Py
t10sa,89

CAP ,022UF 10% n1ea=0162 1 3
2 Ct1e,48,61

CeP ,N331IF 10% NMo0=0163% l' 1
XY C Qa

CAP LO1UIF N160n0=2055 U 10
o1ne11,19,20,”0,29
Y 33,47,57,03,04

cCaP J33F 20% GloN=212R L 1
coray

cCap 30PF S% N160)=2199 3] U
D1c21, 25,32, %6

CAP 10NFPF &% t1e0=2204 | ! 3
01C38,k5,67

CAP 3GNNEF 0160=22H¢ u 1
06/ e

raP 470PF &% 2150=2940 L 1
0ol 13

CAP 1000PF 10% Nibne3dSe i) Z
01Cak, S0

CAp _02iF P0% N160=3459 ' 3
0|0 ay,44,50

CAP _05UF«20¢B0Y% 01on=3460 i 1
GulC1

CAP 100JF=10+50% N180-0094 1) 2
noce, 37

CAP 4, 7UF 3I5WVDC N1RO=0100 N 4
01C4,5,9,19

CAP 200UF-10+75Y% 0180=0104 U 4
01IC18,23,30, 34




2108A/2109 Power Supply Upper Assembly Parts List (5061-1355) Sht. 2 of 8

ITEM

REFERENCE

PARENT

COmP

NO. DE::S;‘;S. PART DESCRIPTION OPTION PART NUMBER OPTION Lo QUANTITY PER Um
CAP 2.,2UF 10% N1B50-0197 M 1
GqaC70
CAP 22UF 10% N1E0=022h r 1
e(C3
CaP 3J3UF 10% 0150=0229 | 4
01C39,40
cap yuF 10% N120«0291 n 10
nqc19,2,24,27,28
Y 31,39,53%,568,52
Cap 2UKIIF vid0-0461 i 1
NIt e
CaAP 1 TRrYUF (100=0U62 iy 1
CAF K RIUF 20% N140=1701 i) 1
nylC 42
Cap P22HF 16% N13)=1794d i 2
w17, 49
AR A3UIF 20% N ene] IS & ]
GOCT
CAR 200 Fe10475Y% ((170=194d6 1 2
ouC7,R
cCarP 3,39F 10% N130=2141 t 1
vECs?
CAaP 10 Knfk ntag=2360 t 1
¢clc12
PaAn=MTG TuS 03dn=(164 ! 3
STHP SOLNER N3o0=00y t! 20
nEYY,14,1%,18,23
'L).lA P‘J,?%-Q‘
TFRM STiD FrD P300-1529 ] 3
0 1 t r‘, 02y 7
SPCR TAP mgx 125 N345)=0383 { 17
STANDOFF N3A0=0551 I 4
0ofcrP1,2,17,240
TAPF«FLECTRICAL pdog-0ude t 0,01 [FL
TAPE ELECTRICAL Pdo0=0985 | 0,01 [P
ADH RTYV CLFAR ng70=02%) ! 0,01 (TR
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2108A/2109 Power Supply Upper Assembly Parts List (5061-1355) Sht. 3 of 8

T D:g;gégﬁ;n PART DESCRIPTION o PART NUMBER o) é QUANTITY PER | Um
RES 4,7 S% .29 06*3=0475 U 1
nuRsa
PES FXD B, OkM DhE3=0565 U 2
cikou4, 96
FES 470 8% 2% NR*"3=4715 0 1
OGPSuY
PES 2415k 1%.129 Np9R=00RY i 4

GIRZR, ad, 60,74

KFS 1,78% 1% .S NeYR=00KY f 2
OIS, Y

KFS 2,37k 1%,125 (6?3=3150 b 1
(koY

FFS 4,64k 1%,125 (67R=3155 n 12

DeT7,G9,1R,03,25,47,59
NY 63,66/, 70,73%,%3

RES 31.6% 1%.129 0698=3160 i 1
0ORTS

RFS 461K 1Z.1¢5 N69R=3261 i 6
Hikes,Rn,R2,97,36,09

SFS 31.6 1% .50 (69R=33QY ' e
HER1, 39

RES 14,7 17,128 069R=342R ¥ 2
o4, s

RFS 147 (%125 (16 7TR=F4TA N 3
Vik62, R, RS

RFS 215 1%,17% Ne98=3441 D 1
noR3D

RES 348 14,129 069R=3445 [ ]
OOP&A

RES 422 1%.125 D6IR=3447 D 1
VOR4s

RES 2R,7K 1%.125 069R=-3U49 ' 1
n0R U

FES U42,2K 1%,125 069R«3USO I 2
01R10,26

RFS 102 1% «50 0757=0198 U 1
OORT2

IXA .74



2108A/2109 Power Supply Upper Assembly Parts List (5061-1355) Sht. 4 of 8

ITEM

REFERENCE

PARENT

COmp

NO | DESIGNATOR PART DESCRIPTION OPTION PART NUMBER OFTION (Lg QUANTITY PER UM
{FIRST SIX, c

RES 21,5k 1%.125 07597=0199 " 1
HwoR 7y

RES 1.21% 1%,175 6757=0274 N 2
MR21,49

RES b 13K 1%,129 0757=0290 D l
01k34, 37

RES dp,2 14128 N757=0316 l 4
11Rs9,51,91,S2

RES 1,33k 172,125 07570317 n 1
IX¢ K7 7

KES 100 1%.129 C757=0401 i) A
IR1A, 17,119,206, 16,048
Y 54,9%

RES 511 1%2.1725 N757=0416 I 1
tiDe

FES  ©81  1%.17Y N7ST7=0d19 5 1
Oyl 71

kKES 750 1%2,125 GTDT=0420 0 1
QR T7 &

PES 1)K 14175 NTST=00Up ry 16
Gl 114, 27+30,39
¢y 4p,89Y,%7,77,R8
JY 3In,qQ5

PES #wR tr 1% ,125 N757=0461 ! |
vifFen

PES 100K 1%.1PY n757=0465 y S
NMku3,8R, 64, R, AT

FFS 10 1% .50 1797=0N9&Y r 1
RS2
(R0 )

RES 1,47k 1%,125 0757«1094 D 2
GIR 34, 42

RES 12 3% 33 GH11e2016 i 2
Mo 24

RES .27 UKM 2w NRl11=-3294 I )
Uolk6, R

SLEEVING FILEX, 0R90=0064 i i FT

IXA .75



2108A/2109 Power Supply Upper Assembly Parts List (5061-1355) Sht. 5 of 8

ITEM

REFERENCE

NO. DE(:'I.(";':;T;.)I PART DESCRIPTION PART NUMBER é QUANTITY PER

TBG HS BLK .375D |0890=0291 U 0.50

SOCKET 16 DIP LO  [1200-0482 L 1
oow1

HT DIS PL PwR 1205«0219 U 1

HT DIS T0=3 12050275 U 5

CONN PC2X18,1560 [1251-2026 U 1
oolg2

CONMN PCIX18,156T [1251=2346 U 1
01lJ1

PIN ASSY 12513412 U 3
00J3-5

JMPR PLUG ,3"C=C 1258=0124d L 2

PFS NET 7x4,7K 1810«0125 L 3
01[r?,55,61

RESISTOR NETWORK [1810-0185 U 1
0010

RESISTOR NETWORK| [1810=0187 U 1
oou1S

RESISTNOR NETWORK 1810=0188 . 1
00Uty

RESISTOR NETWORK [1810-0199 X 1
009

NETWORK=RESISTOR (1810-0200 U 1
oou7

IC LM309H 18200429 7 1
003

1C UGE7723393 1B20=0439 ! 1
o032

IC CD4043AY 1820=0941 T 1
oou23

IC CD4023AY 1820-0943 U 1
oou18

IC CD40O01AY 1820=0946 U 2
01jv22,29

IC CD4O11AE U 2

1820-0949




2108A/2109 Power Supply Upper Assembly Parts List (5061-1355) Sht. 6 of 8

em | raron PART DESCRIPTION PARENT PART NUMBER come. L] QUANTITY PER | UM
NO1 T irsT six) OPTION OPTION 2
1820=-0949

01ut7,2e

IC CD4012AE 1820=-0950 U 1
ogues

JC 4O0U9AE 1820=-1145 U 2
oflu19,24

IC CDUWOSOAE 1820=1146 L 1
oouU33

IC QUAD COMPTR 1826=0138 L 3
o1ute, 20,21

IC D OP AMP 20K 1826=0142 U 3
glUut1=17%

XSTR PNP 2N2907A 1A53=0281 U 1
00[@15

XSTR 2N6053 T03 1R53=0351 y 2
o0lqd, 6

XSTR 2N3053% T0S 1854-0039 L 2
00Q7,12

XSTR NPN SI PLS 1854=0071 L) 3
011G1,10,/11

XSTR 2N60SS T03F 189%4=0611 U 3
01Q2,3,S

XISTOR ARRAY 1858=0008 U 3
otfur,R, 3o

XISTOR ARRAY 1858=0009 U 2
01u27, 24 :

THYRISTOR BSAMPJ 1884=0208 Ui 1

THYRISTOR=8SCR 18840240 t) 3
0108,9, 14

DIODE 1N2071 1901=-0029 D 11
01CR3,6,7,9,10,12,13
03 41-44

DIODE SIL 1901=0040 D 17
0 26,27,30-34
05(36=38,|45

DIODE-St 1901-0415 U 2
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2108A/2109 Power Supply Upper Assembly Parts List (5061-1355) Sht. 7 of 8

ITEm
NO.

REFERENCE
DESIGNATOR
(FIRST SIX)

PART DESCRIPTION

PARENT
OPTION

PART NUMBER

Come.
OPTION

QUANTITY PER

Um

01

00

01

01

01

00

01

00

no

00

CR2R, 3

CRYO

CR23,¢7

CR17,2

CR29

CR1IS5

CR4,R,

CRS

112=6

R3%

9

DIONE SILICONE

NIC=PWR RECT
4

DINDE=SCHOTTKY
0

DINPE RECT SIL

PI0=ZNR 6.19V 1%

DIODF 4,64V

DIODE=FW BRINGE
25

RRIDGE RFCTIF

COIJPLER-DPTICAL

RES SKOHM 10%

LknSHR 4 HEL
LKWSHR 6 HEL
LKWSHR 10 INT
LKWSHR 1/4 HEL
LKWSHR 10 HEL
LKWSHR 6 HEL
SCR #d=-40Xx,312L

NUT 4=40 ,250AF

NUT 4«40 w/LK
SCR #6=32X,500L

SCR #6+32X,625L

SCR 6=32X,375

1901=-0415
1901=0463
1901=0662
19010792

1901=1036

19U2=-05A88
1902=-3082
19V6=-0051
1906=0053
1990=0403
2100=3207

2190=-0003
2190=0000
21900011
2190=0032
2190=0034
2190-0851
2200=-0141
2260=0001
2260-0009
2360-0201
2360=-0203

2360-0359

U

10




2108A/2109 Power Supply Upper Assembly Parts List (5061-1355) Sht. 8 of 8

e sz.c‘,:}:fé. PART DESCRIFTION et PART NUMBER omn|o|  uanTTY e |
NUT 6-32 ,312AF 2420=0002 U 1
SCR 10=-32X,375 2680-0099 U 4
SCR 10=-32x,438 26800101 u 1
SCR 10-32X,500 2680=-0103 \ 1
NUT 1/4=-28 2950-0036 u 1
WSHR #6 SS 3050-0228 u 4
WSHR #4 8§ 3050=-0229 u S
WSHR #10 BRS 3050=0236 1 ]
WSHR ,2671D BRS 3050=0284 U 2
WASHER FLAT 3050-0665 L 1
SWITCH=THERMAL 3103=0033 y 1
00/S1
COMPOUND=THERMAL| [6040-0239 u 0.01 T8
WIRE 14 WHITE 8150=-2470 C 0.75 fF1
WIRE 18 AWG BARF| [R151«0011 U 0.25 F7
WIRE JUMPERS A159=0005 n 1
o%ws
XFMR=POWER 9100=0444 u 1
XFORMER=CROWBAR 9100-2953 u 2
0oT4,S
XFORMER=5V CPU 9100-2957 u 1
CHOKE 9100-2958 u 1
oL
XFORMER=POWER 91003802 11 1
XFORMER=POWER 9100=3805 U 1
BOARD=ETCHED 5080=9730 W 1
STRAP=GROUND 02108=00028 W 1
HEAT SINK 02108=-00029 W 2
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COMPONENT SIDE

LOWER RS, BeD ASS’y

02112 -lb0004

MAT'L-PART NO.

// /! [ PAD - FoAM Y208 -oll/
/O |/ | Beacker Pec. Boas  [02//2-00008
o / |77 Gex7, FROAT o2//2-00020
8| / |7 Bex7, ceETER 02//2-090 2/
7 | /| 7E BEET, REAL 02//2-000 €2
o | /o | SCEEW Far2ox . o255 06249-0062
5 | 8 |s”nOooFF oeg/e-2ooo /
< /| LIsER BoOARD oe//2-80007
3 | 7 |RPI/SER BoRD (OADED |02//2 -60008
2 | 1 |UPPER RPS. BOAED ASS'Y|02112-60005
/ /
ITEM QTy.

MATERIAL-DESCRIPTION

2112A/13A Power Supply Main Assembly

02112-60006

TO BLEAKER N
REAL LQAAIEL

Computer
Museum

IXA -87
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2112A/2113A Power Supply Lower Assembly
02112-60004
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2112A/2113A Power Supply Lower Assembly (02112-60004) Sht. 1 of 7

e DESGRATOR PART DESCRIPTION o PART NUMBER Somr 6| quantrveer | um
(FIRST SiX) c

CAP 0,1UF 0150=0121 J 2
t{C11,38

CAP 01UF 20% N150=0123 L 2
OOCS, u?

CAP 1,0UF 20% c1e0-~0127 L 2
n1ce1,37

CAP ,0022UF 10% 01e0=0154 L P
01036,40

CapP ,022UF 10X N160=0162 l b
oicay, 44

CAP U4TUFe20480% DIn0=0174 l 1
ocnCes

CaP L,0154F 10% N1en=0194 L ]
6({C 39

‘lcap L01UF N160=2055 i 7
NHC18,20,22-24, 34,35

CaP, 2400PF U100=2227 ] 1
0L 3y

CoP IPOOPF 5% Dlon=2229 \ 4
n1cs,u,ﬁ,7

CAP 470PF 10% 1100«3455 ! 1
00IC4Y1

CAP S000PF 10% 0160=3458 ‘ e
612,17

CAP 100UF 29% 0180=0098 1] 2
NiC14d,19

CAP 200!1F =10+475% 0150=0104 L 2
01r 16,17

CAP b,RUF 10% n130«0110 n 2
oics,o

CAP 1UF 1u% 0140=0291 M 1
oucey

CAP 6,B/IF 20% 0180-1701 I P
01C26,28

CAP 1SUF 10% 01b80=1746 D )

IXA -89



IXA -90

2112A/2113A Power Supply Lower Assembly (02112-60004) Sht. 2 of 7

e DESGRATOR PART DESCRIPTION oo PART NUMBER s ol quanttyrer | um
'FIRST SIX C
0140=174d6

pyr19,29,30,32,3%,45

PAD=MT{ YOS NIdN=0164 { 2

STUD SOLNER 0360=0090 u ¢

STUN SOLNDER TERM NIvN=0474 { Q

TERPM STUD FXD N36N=1529 ¢! 4

SPCR TAP #6x,17Y NTEN=NIR] { 7

RES SA &% .79 Net3e5605 f 2
naRr7,9

PFS ded  1%.125 HeYH=0N82 A [
VikeS,26,61,63,124,64

PES 2,15k 12,125 GA9R=00AY ! 10
Gluran,na,u3,75%,80,
04 118,014,133
05 145, 105

RES 261 1%.125 ne8-3132 [ 1
D LBRS!

RES 4,22k 1%.12Y9 [ne7R=3154 2 1
06P13G

RES 4,6k 1%.124 0h7R=3155 M 1
HOR Y

PFS 26b.1K 1%.129 (69R=71659 r 1
e (1)

RES dbix 11.1?4 0eFR=T260 N 1
0uFfF R

RES 147 17,129 |0#9B8=3438 0 1
DO0K14de

RES 215 1%.1°79 V69R=3UY] n 4
DR 67,69,77,79

RFES H22 1%.125 069R=3447 ) b
OIRIT,18,38,70,72,73%

RES 2R,7K 1%,12Y N69R=3449 1
VIRIR,

RES 1,21K 1%.129 [0757=-0274 I 1
OORIYR

RES 3,16k 1%.,129 0757=0279 p 2




2112A/2113A Power Supply Lower Assembly (02112-60004) Sht. 3 of 7

oy otSiorATOR PART DESCRIPTION orTon PART NUMBER :,?::‘é QUANTITY PER | UM
; (FRST SIX} [«
0757-0279

01R134, 1|26

RES 1K 1%.129 [0757=0280 13
01R6,10,21,22,33,49
03 91,96¢,98,100
05 103,141,147

RES 9,09K 1%.129 [0757-0288 D 1
00R116

RES 13.3K 1%.129 |0757=0289 U t
00R110

RES 6.19Kk 1%.,129 |0757=0290 n 2
01936.1q9

RES 10 1%.129 |0757-0346 D 2
01R24, 27

RES 100 1%,129 [0757-0401 o 16
019!3,]6,19,20'
03 US-U ,62,66,b8,70
05 76,78,119,129

RES S11 1%.129 [0797-0416 D 4
01R14,99,122,127

RES 619 1%.129 0757=0418 D 3
0tr29, 34|, 32

RES 681 1%.129 [0757-0419 N 1
00R99

RES 825 1%.125 [0757=0421 D 1
o&n71

RES 1.1K 1%.129 [0757-0424 N 1
00R4G

RES 1.62K 1%.,129 [0757-0428 u 4
01RS7=60

RFS 5.11K 1%.129 [0797-0438 o 10
0§R23,35,37,55,56,102,
03 135,1[37,143,148

RES 10K 1X.129 [0757=0442 b 24
OIRSO'S ,54,82-’“3:
03y 86,90,93,97,101,107
0 108,112,117,120,
07 121,1/24,125,128,132
09 136,142,144

RES 68,1K 1z.1zj 0757=0461 D 1
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2112A/2113A Power Supply Lower Assembly (02112-60004) Sht. 4 of 7

IrEm D%E.é;:%l PART DESCRIPTION et} PART NUMBER s é QUANTITY PER | UM
N7%57=n4dp1

00FR104

RES 1IN0k 1%,129 0757=0465 N 9
0i1RS0,51,87,88,9°?

FES 10K 1% .50 0757=0839 D P4
00R,

RFS 61,9 1% .5¢ g757=-1002 ¥ 2
MRS, 34

FES 1,47 1%,129 0797-1Q94 n 4
01RRQ,RY, 139,140

RES 4.7 S% 2w |orl{=1674 L 1
DOKIY

RES .12 3% 34 GRli-26leb | 2
01R11,14

KES 15Kk 3% 3w (R12«00151 | 2
001, %

HY DIS PRI PuR 1205=0219 t 3

HT NIS TnNet 1298=027% [ 2

MEAT STk To& 1205=03165 { 2
ARY [ I

CONMECTDR 1751=674 I 1
nnle

CNNd PC2X1R, 1960 1251=2026 1 3
nlJ\,z,ﬁ

PIN ASSY 1251=3412 ! 1
0%J<

CONN UTIL 6PTH M 1291=3R19 ! 1
quu

I1C SNTATUN 1R2(=0NT77 ! 2
nns,13

1C LM309H 1200429 { 1
(iKY [WR

1€ SN7S452p 1820«0799 U 3
ey, 10,11

IC QUAD COMPTFR 1826=0138 U l
ooz, 12




2112A/2113A Power Supply Lower Assembly (02112-60004) Sht. 5 of 7

iy ogég;:.;:s%n PART DESCRIPTION Pl PART NUMBER o é QUANTITY PR | UM

I1C D OP AMP 20K 1826=-0142 {) 1
0&“10

TC VvV REG =Sy 1826=0220 1 1
oQu2

XSTR 2N3906 PL 1S 18953=0030 ¥ 7
(]“Ja, 12,?0121 '?2129130

XSTL PANP 2N2°07J 1853=02R1 { 8
010 6,7,16=-19,33,28

XSTR PNPSI DHARt 18530347 ) 1
0N 2e

XSTR 2N3439 TNS 1854=0079 L c
0(N3,d

XSTR 2N222PATO1S 1R50«0477 i 13
U‘QS,",’O"!"SI‘“,IS
oY 24,29,27,31,32,3%4

XSTR 2NM6308  TOY 1854«0624 L 1
opne

XSTR NPN ST NARL 1A%4«063%3 i 1
DO,

XSTR 2N6251 TO0-3 1854-0718 ¥ 1
1Ky [AD]

THYKRISTOR SCR 1R%Y=0233 { 1
aolc k9

THYRISTOR=SCPR 1R Je) 249 L P
QUCRAR, R

THYRISTOR {REU=N258 i 1
QTR e

DINPE 1NPOT 19G1=04y29 D ')
01CR3U,A7,1,2,31,3%

RECTIFIER SIL 1971-0033 L 4
UtCrRS, 7,128,332

DINDE SIL 19ut1«0040 I 10
G1CRI7,4>,u43,46=50
0y 52,84

STARISTNR STBRS2Y 1901=0460 D 4
OICPSR-ﬂl

NICDE IN4936 19U1=1065 N 14
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2112A/2113A Power Supply Lower Assembly (02112-60004) Sht. 6 of 7

ITEM

REFERENCE
DESIGNATOR

PART DESCRIPTION

PART NUMBER

NO | ieirst sixi g
1971=1065

0ilCR11-1|a,17,19=24,
¢y 16,249,30

PECTTFIER 19J1=1087 b
uoQCR3,d

DIODE 6.1V 1992=0049 L
0QCRSS

PIODFE 1QU2=055%0 0
onCRs

NINNE 290V ZEMER 19uP=0066H8 f
01CRIS, Y8

OICDE 3,10V 196G2«3036 0
eCR3S, du, us

NINNF=FN SRINGE 1906~00851 |
0M1CR2S, 2k

FECTIFIER 19%6-008( {
1)(_\[[)1 n

T30 TR 10%n=0429 f
(U EeR

OPTU ISTLATOR 19900537 l
Grn

RFS VAR 1k 21UN=1211 !
TR0k

FFS VAR 1K 10Y% 2100=3352
(148, 1|49

FIiISF 2,5A NR 2110-0083 (
uCFt,e

FUSE CLIP ,250D 2110<«04R3

LKkSHR 6 HFL 21900606 L

sCr #ded0x, 3750 2200=0143 U

SCR #ded0x _500L 2230=0147 !

MNUT dedl) n/LK 2200=0009

SCF 86=32x,750L 2300=020% (]

SCR 6=32X,.3%75 2360«0359 U

NIDT 6=32 ,312AF 2420-0002 t




2112A/2113A Power Supply Lower Assembly (02112-60004) Sht. 7 of 7

ITEM

REFERENCE
DESIGNATOR
(FIRST SIX}

PART DESCRIPTION

PARENT
OPTION

PART NUMBER

comp. | L
OPTION
C

QUANTITY PER

um

0

00

Q)

00

WSHR #10

WSHR #4 SS§
WSHR #A SS
COMPOUND THEPMAL

WYRE JUMPERS

TRANSFNRMER

xFORMER

XF(IPMF k=PUORWEFR

HEBT STHNK

3050=0006
3050-0222
3050-0227
6040=0239

8159+-000%

1U0=066%5

910029606

9190=3803

0210R«00030

1

10

TR

IXA -95/-96
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2112A/2113A Power Supply Upper Assembly (02112-60005) Sht. 1 of 6

'LE; u:%'é::i% PART DESCRIPTION 5::‘,:: PART NUMBER OC"O:;N é QUANTITY PER Um

CAP D,1UF 0150=-0121 w 9
01C4,29,33,35,45,46
oﬁ 56,57, 63

CAP 1 ,0UF 20% 0160-0127 L 4
01c3,5,1a,59

CAP, 2,2UF 0160-0128 D 4
01C2,1¢6,18,20

CAP O01UF 01602055 % 13
01y4c7,8,40«13,17,19
0y 37,54,55,58,60

CAP 1000PF 10% 01603456 u 1
OﬂCSB

CAP ,02UF 20% 0160=3459 U 1
0gc21

CAP ,0001UF 0100=-3466 U 4
otlc3o, 31, 34,36

CAP ,02TUF 10% 0170=0066 q 1
00C32

CAP d4TUF 10% 0180-0097 U 1
00Cu7

CAP 4,7UF SSWVDJ 0180=0100 D 2
oocso.a%

CAP 200UF=10+75% 0180=-0104 t 1
00CS0

CAP 6,RUF 10X 0180-0116 n 3
01C1,61,62

CAP SQUF «10+475% 0180=0141 U 1
00CS2

CAP 3I3UF 10% 0180=-0229 U 3
01Cd40,43,51

CAP 1UF 10X N180=-0291 3

CAP SUF =10+75% 0180=0301 1
00C49

01B0«0595 L 3

0t

CAP UUOUF=10+75%
C?b-Z#




2112A/2113A Power Supply Upper Assembly (02112-60005) Sht. 2 of 6

oy D:E:‘::YCC; PART DESCRIPTION — PART NUMBER Somr 5l quantmy rer {um
: {FIRST SiX} C
CAP 4TUF 10X 0180-1704 U 1
0gcis
CAP ,1UF 10X% 0180«1743 D 1
oocuy
CAP 1SUF 10% 0180=1746 D 1
00C14
. STUD SOLDER 03600090 1 5
STUD SOLDER TERM 0360=0474 U 3
TERM STUD FKD 0360=-1529 ¢l 12
SPCR TAP #6X_,129 n380-0383 L 11
STANDOFF 0380=-0689 U 2
RES 2.7 S% .25 0683=0275 D 2
01R17,14
J RES 4,7 S% ,29 [0683=0475 u 1
00ROb1
RES FXD S.6 OHM 0683=0565 U 1
00R40
RES 1,0K S% ,25 0683«1025 D 3
01R9, 16,43
RES 10K 88X .25 0683=1035 » 6
01[R4,29,53,58,59,63
RES 1200 §S% .29 0683=1225 U 1
O%RSZ
RES 150 6&S% .29 0683=1515 U 2
0tR21,31
RES 22K S% .25 0683=2235 L 1
00Ru8
RES 390 S% .Zﬁ 06833915 D 1
00R60
RES 4700 SX .Zj 0683=-4725 D 12
01RS,10-12,19
03 28,37,38,42
0 a 7 ? 4 q ’ S b
RES 47 5% .29 0683<4735 D 4
01R22,24,32,35
ES 560 SX .24 06835615 1 4

IXA -101



2112A/2113A Power Supply Upper Assembly (02112-60005) Sht. 3 of 6

iy OfsomaTor PART DESCRIPTION bosisd PART NUMBER cf"%cl; QUANTITY PER | UM
: {FIRST SIX) C
0683=5615

01Yr23,29,33,36

RES 680 S% .24 0683-6815 J 2
01R39,51

RES 464 1%,129 |0698-0082 D 2
01R20,34

RES 14,7k 1%,129 0698-3156 > 2
01R66,67

RES de6dK 1%.125 0698=3260 D |
00R4S
01R1S

RES 147 1%.,1285 0698-3438 D |
V0OR30

PES 422 1%.129 0698-3447 N 1
00R6?

RES 196K 1%,.129 0698-3453 U 1
00R7S

RES 100 1% ,50 0757-0198 ] 1
OqRal

JRES 21.5k 1%.129 [0757-0199 D 3
01RS4,68,70

RES 1K 11.12? 0757«0280 D 4
OYR1,13,14,73

RES 6.19K 1%.129 0757-0290 q 1
00R6ES

RES 100 1%,.,125 0757=0401 D 1
00R?

RES 619 1%.125 0757-0418 D 1
00R71

RES 10K 1%,125 0757=0442 D 1
00R 44

RES S1,1K 1%,129 0757-0458 D 1
NOR69

RES S6,.,2K 1%.125 0757-0459 D 1
00R76

RES 100K 11.123 0757=0465 D 4
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2112A/2113A Power Supply Upper Assembly (02112-60005) Sht. 4 of 6

by DEsioNATR PART DESCRIPTION hioiiind PART NUMBER Sou o] quanmiry per | um
(FIRST SIX) c
0757=0465

01r27,4¢,50,57

RES 66,2 1% ,75 0757=-1001 L 1
O0RZ6

RES 0.15%2W P¥ 0811=329¢ I 2
¢CORrR7,8

TRG 820 TFE NAT 08900212 { 0,30 |F 1

KT NIS TO=3 12U5=0275 1 2

CONN PC2X1R, 1560 1291=2020 | 1
ogJ?

PIN ASSY 1291=-3412 ¥ 2
00J3,4

RFS NFT BX1k DIA 1RIN=-0037 U 2
ooy, 14

PES MET gx2an0D]P 1810=-0124 L 1
Goue

RPESISTOR NETWURK 1R10=-0185 LU 1
ooy

RESISTOR NFTWORK 1810=-0187 J 1
ouL 2

PFSTISTNR NETWURK 1R10=01R8 t 1
Qo7

RESISTOR NETWORK 1810=0199 i) 1
e ols

NF TWUORK=RESISTORA 1810=-0222 ' 1
oye

IC LM3U9K 1R20=0430 L 1
ool

IC Uebk77233%93 1820=-0439 t 1
00pl3o

1C CDhuodzAy 1820=0941 1§ 1
0023

1C CDuon234aY 1R20~0943 L) 1
ooLI2sS

1C CD400YAY 1200946 I 1
coue?
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2112A/2113A Power Supply Upper Assembly (02112-60005) Sht. 5 of 6

e oEsiGRRTOR PART DESCRIPTION et PART NUMBER Somr 15 quanmiry e | um
{FIRST SIX) C

1C  CDUOL1AE 1R20=0949 L 2
0110, 21

1C MCt14R9AL 18200990 L 3
0Y19,2H,27

TC U0Q49AE 1R20=1145 { 2
01uen, 24

IC CLUo0SoAE 1820«114db | |
o2y

1€ QUAD LOMPTR 1326=0135 1 4
o2, 8,1(1,1%

IC D uP AMP 20K 1826=0142 | 1
Ny (AT

XSTR PANR 2N2907A 18A53-0281 L °
0Oue, 10

xSTR 2N60ST  T0O3 1R53=0351 ' 1
non3

¥STR NPN S] PLS 1854=0071 U 2
oY, K

xSTR 2N3Quy PLS 1RHU=N21S L 1
Hynt

XSTR 2hANSS  TNY 1R54=0611 t 1
0QRe

THYRPISTOR=S({K 1R84=-0240 L 3
OIQS,b,ﬂ

NIODE 1MN207) 1901 =0029 N 5
0YCPS,6,117,26,27

PIODE SIL 1991=0040 r A
94CRY, 2,20,21,23,24
03C 36, 37

STARISTNAR STRS23 1001=0U60 [ i
0gCcra?

NIN=PWNKk RECT 19C1=0662 L 2
01CR7,9

DIODE 19U1=1086 d A
NI[CRR, 10=16

DIODE 6,19V 1902=0049 L, 3
0tlCR3, 4,28
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2112A/2113A Power Supply Upper Assembly (02112-60005) Sht. 6 of 6

oy oe?é.u:;::clo:c PART DESCRIPTION Meniiid PART NUMBER o é QUANTITY PR | Um
DIODE 4,64V 1902«3082 U 1
00CR25
DIONE BD 11V 1902=3171 D 1
0QCR3UY
DIODE=Fw BRIDGE 1906=0051 U 4
0lCR31=3%,35
ISOLATOR OPTO 1990=-0431 u 4
01U1S=1
RES VAR 1K 2100=3211 v |
00R6U
SCR 6=32%x,375 2360~0359 u 6
NUT 6=32 W/LK 2020-0001 1 1
WSHR #6 BRS 3050=0100 U 1
SHITCH=THERMAL 3103=0033 d 1
00ISw1
COMPOUND-THERMA( 6040=0239 L 0,001 (TB
WIRE 30AWG WHT 8150=3426 C 0.25 FT
WIRE 22GA RARE B151«0013 C 0.30 FT
WIRE JUMPERS 8159«0005 D 1
o#wa
GROUMD STRAP 02112=00004 W 1
GFRQOQUND STRAP 02112=00005 L 1

IXA -105/-106






T1- 2,2, AE

C RO PRIMARY

Jl-%, 1 A H

J

.

1/aVI/o «— o

S\HQI_ j‘ Je-iM

RV

24,000 uf

c22 .
117, 0o

a\

T O rI V chu

- /ov
_ cas
O commoV

619V

[}

sV NV— (,19Y
-2VCPY s o _JR

BRIV ,_,

50,

s me(«ﬂmw

A
&5

~ 5K
J2-12

L
vz
I
- + q
em L lon X
ol Y

J2-/6

JL- 1% 124V

R77
100

PRL3IAKy

Co4
ol uf

MEM,

T1-70,0, 4,1

+Hovus

o
3
3, v

" %\ G\

j@mﬁ w0 5

CPv_ovERCURRENT

a0 CPY
OVERBLTAGE|

LOQVERCURRENMT

Loat E&)

.! ﬂ
59 !

v1e  T1° CRIY

BLK

IC Power Ping

Pin 19> rsuB

Prn 7 &
for tae ,ﬂ-\\nr:.\,u\.
Sool

yoll

Yo23

1189

P 1 o +suB
Pin g = &

Sor the %n\\.t_x.u )

1049
Yog o

Pin 1c= SuB
Pn 8> &
Sor Yo43

Pin 3 o+s5UB
Pin 129 €&

_ m.u.. 339

0000000000

/o0 -6 7/

47.0 K

o;/wua
SN

8- " 3a® &

+5VIL

T2-D ENGINEERING RESPONSIBILITY (gl scria L) | D-0Riz -6m005-< )
culs rlovub |TT TP R T L T T a2 P wTvieons
U i T o & e =5 7ssuz0
LNVTJT &0t J2-U =3 " B_ | revsio aze_poco “T* OATE Conz r570 N
R A v c_|Z=visen o AT I, e 7%, o
T BN Ao NGO ETR R B YE T
47K w0 | aci-0529 m.D Peo-22 num.\\ﬂk i 7 7 v
HZ Y AT
4 CR3, . 7 __4+5vH
»— 5,
. %l ﬁ.%v;w 50 R4
B /4. ol Pl N@oﬁ,r 5.6 I
&' Py
Jo-s e R T | o Re! FERR
ew— | w0 §on Hdies:
1|& 853-028/ Py R
i2Um cRAC an19074 I u,u,ummz
- . RN
,, CR35. X9 R unmﬂ
- 1q01-0029 |_ | cR s PON R R
a2 oos BN
gl Te-e [ 55
. NI
AR
CRS J2-v AN
~RVm 14— 7 . HE
- Y uu‘Jl o/-0O%O <
Q\NWW O\r: 935V 5 c32 EFEBE 8
+
;wm% M.N PWRUP |} Wﬂw
\. 2097 < T3-5 R
N >
LOCKON RUN FNABLE N S m-
,u..NyNw g —@ JY-5 a PWU
Ju4-1
+5T cR2l
ol-co¥e 38 R3¢ .
.*k.ﬁ oxuf 190/ -c040 ?
/ 3
Jo-4 B Fsv (cPu) o b
“TANNDBV cCPU 3
3
STANDBY s¢oww STAND BY R57 Yool Ho4q 1489 Er/a BLE |9
J3-2 = C o 13 T 15 13 I y
% k@o v v2 Jo-g |3
J2-5 o LW% 6 ref L g
OPERATE _ o ;
. 22 IH :
Yool ,.u
RSB 2 0
cPU q Ju22 e
oK fiAkM
»‘ S 0 N N - -
I 20
Flu23 .
4049 1489 CPU CROWBAR e J+3 Je-£
yous DRIVERS 5 ’ i ,
ce3r Duzsoe v ool 2ig i 2 g
K [E— [ )
Km.\(“?\ 9040 MEM CROWBAR \<_ E ‘_Sr
x;m&w DAIVERS ENAB I F
\ a J>2-J
MG PD
ajz-pP
RY8
22k
Z
MEMLOST
o — @ T D-13

2112 A power sorLy
UPPER E03RD
e SCHEMATIC

Em{gmh>n~n>kb

021 2-L00C @

NEXT ASSEMBLY

PARY NUMBER

o lacae

D -oxi/a -60005-51

wEey for g

IXA-107/-108




J2 CRI 1CR2 ] [ B ! TOT T T 5‘! JI
let 1 dee! I esl | ro
- wi | | I | [ [y
[ pp—— | I ,41__41 -
L == | B g r-7 -
—  CR3 CR4, R3 O I | Tigg
- =% | = [ | CR5 -
o | Rl —_—
o= I -~ - I | —
o I I | L
— A e i A= et
L | o
lciB | clA c2B' cea g;f_al c3A
o | CIB | CIA _-—
- [%] L‘r_r-:"—x '—ILJ:J:-r;J_.T.-_T]—I -
L [ L I Y e [« }- CR9 ]
S —TOP IJ_'RS R6 ¢ 5 crio e
o= I 02112-60008 @'_] o I ey —
L | RI3 B-1725 | ] L - - R0 _
r— ca = criz D
R E:
CRI3 RB RI2
C”Uﬁllfﬂ i
CRI4 CRI5 CRI8

2112A/2113A Power Supply Riser Assembly
02112-60008

IXA -109



IXA -110

2112A/2113A Power Supply Riser Assembly Parts List (02112-60008) Sht. 1 of 2

'Ifg D::Fléu.::%t PART DESCRIPTION ;:gr" PART NUMBER :'TOS:‘ (L) QUANTITY PER Um
3 {FRST SIX) C

CAP 0,1UF 0150=-0121 u 2
00CS, 11

CAP ,01UF 20% 0150=-0123 u 1
0QC4

CAP, 2,2UF 0160-0128 J 2
00C6,12

CAP FXD 2XSUF 0160-8142 {] 3
00C1=3

STUD SOLDER TERM 0300=0294 u 8
00E1-8

STUD SOLDER TERM 0360=0474 U |
00F9

STIUD SOLDER TERM 0360=1047 U 1
00F10

EYELET BRASS 0361-0534 u |

SPCR TAP #6x,129 0380=0305 ul 8

STANDOFF N31R0=0886 U 2
0lfR11,12

RES 10 S% 24 0698=3601 N 1
00R12

RES 100K 1% .50 0757=0367 U 2
00RS, 6

RES 100 1%,125 0757=-0401 ) 4
01R3,4,7,8

RES S6 SX 2w N764=0013 U 1
01R1

RES 3,3 &% 24 08li=1672 U 2
00R9,10

TRG HS BLK ,7S0D 0890=0301 U 0.0001 T

HT DIS T0o-% 1205-0275 U 4

XSTR-NPN PQOWER 1854-0781 U 2
0162,4




2112A/2113A Power Supply Riser Assembly Parts List (02112-60008) Sht. 2 of 2

mEm| | MEFERENCE

NO. Df::};::gn PART DESCRIPTION xﬁ:‘; PART NUMBER OC"O'MOP” é QUANTITY PER um
XSTR NPN TO03 1854=0790 u 2
0401,3
DIODE 1N2071% 1901=-0029 D 4
01CR3,4,13,14
DIODE IN4936 1901=1065 D 12
01CR] 52,507-120 15'
0y 17,18
SCR w4=40X,312L 2200-0141 u 2
SCR #6=32X,375L 2360-0117 u 8
COMPOUND=THERMAL 6040=-0239 u 0.01 (TB
WIRE JUMPERS 8159-000S 0 1
INSULATOR RISER 02112-00024 W 1
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IXA -116

12944A Battery Back-up Control | Assembly Parts List (5060-8347) Sht. 1 of 3

mew DEEE,;Z% PART DESCRIPTION o PART NUMBER ;,?;'Né QUANTITY PER | UM

CAP 1,0UF 20% 0160=-0127 U 1
oocs

CAP 1000PF 5% 0160=0938 U 1
00CS

CAP ,O1UF 0160-20S8S U 2
O%CE,IO

CAP 47PF S% 0160=2307 U 1
60C9

CAP S60PF 5% 0160-3535 U {
o0C1

CAP 2,2UF 10% 0180-0197 DI 1
00C3

CAP 22UF 10% 0180=0228 D 1
oolcy

STUD SOLDER TERM 0360=0294 U 3
00F1e3

STUD SOLDER TERM 0360=0474 L) p)
noE4,S

RES 2.,15K 1%.,125 0698=-0084 D 1
O0k27

RES 4.22K 1%.125 0698=315S4 D 8
0t1R1,2,16=18,21,
03 22,25

RES 23,7k 1%,125 069R=3158 ) 1
0oF7

RES 316 1% .50 0698<3402 D 1
00R36

RES 42,2k 1%.129 [069R=3450 D) 1
00R6

RES 21.5K 1%.125 0757=0199 D 1
00R33

RES 5.62K 1%.129 0757=0200 0 1
00R24

RES 9409k 1%.125 0757=0288 D 1
00R 32

RES 825 1%.125 0757=0421 » 1




12994A Battery Back-up Control | Assembly Parts List (5060-8347) Sht. 2 of 3

':f; DESIONATOR PART DESCRIPTION ;:fg; PART NUMBER :n%’n ol quanttvee  |um
(FIRST SIX) ¢
0757=0421

00R14

RES S.11K 1%,125 0757=-0438 D 2
01R19, 26

RES 8.25K 1%.125 0757=-0441 D 1
00R28

RES 10K 1%.129 0757=0442 0 8
0lR3=S5,10,11,15,
03 20,29

RES S1,1K 1%,125 0757-0458 D 3
01RrR9,31,[34

RES 100K 1%.129 [0757=0465 D 4
01R8,13,/123%,35

RES 1,47k 1%,.125 0757=-1094 D 1
00R30

IC LM3I01AN 1820=0477 L) 1
ool 1

IC CD4020AY 1820=0935 U 2
0ole,7

1IC CD4027AD 1820=0938 u 2
0013, 8

IC CD4011AE 1820=0949 ] 1
oou2

J IC D CNOMPTR 8K 1RE6=0175 u 2

o0ous,s

XSTR 2N3906 PL1H 1893-0036 i) 2
0062,9

XSTR PNP 2N2907A 1RS93=0281 1A 1
00Re

XSTR 2N3904 PLS 18540215 U 8
01n1,3-5,7,8,10,11

RECTIFIER SIL 1901=0033 U 2
00/ICRS, 6

DIODE SIL 19010040 N 3
01cr2,3,l8

DIODFE=ZENER 13V 1902=0555 U 1
00ICRO .
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12994A Battery Back-up Control | Assembly Parts List (5060-8347) Sht. 3 of 3

REFERENCE
ITEM
NO. DESIGNATOR

PART DESCRIPTION

PARENT

PART NUMBER

COMP.

orTioN omo“cl) QUANTITY PE8 | UM
(FIRST SIX) pe
DIODE 4.64V 1902=-3082 U 1
00CR4
ROARD=ETCHED 5080=9738 Wi 1




I 2 3 4 _ 5 _’
6 7 8 10
v+(8T) WEV_ | REFERENCE | stmes /PReF
49QKHZ CLOCK V(8T A lomic. 1583
" v+(8T) ae ® |22-2088] 1413
19 vl asKHZ ) 237] 1407
A vac o Et vze a r T G
aol ) 7 I8 S 53 pi o Pt Lo
rd F !
23.7k ha Q9 21,5k 22-32%3 1616
b— 4OKHZ N ; cs G | 22-3340 1624
o Mn.-} ! 1908PF
re
re 1% a2 2
v
— 7 Pi-2
v s I
v+(BT) 3 PI-P
< >
x 4
B ouTPUT
v COUNT FAST
18| INPUT 2° cLoCK
cLocK e
Pi-a 2 €2
+8V(REF) €&——————————— +BV(REF) v? 20 % PI-v 5
.
o9 14-STAGE ”.
— BATTERY TEST & RIPPLE-CARRY ,
BinaRY o,
VI counTER/ ., [T1a
DIVIDER o 13 sLow
sLow cLock € PI-IT7 _no was nocxan. 9 ”_. T cLoCK
(SEE NOTE 2) Lock 2 2 O
'3 2 " 2t — *nu .
c N CLEAR 2'? Y > sLow cLOCK
14-STAGE 2 & (SEE NOTE 2) C
RIPPLE-CARRY _, [13
LA T L 's
counters o, [1e TEST FF > TEsT
OIVIDER i, [T1s” use ie
] 2 2
" 2 ” cre ‘. vem
CLEAR 2'? |— — N LEd
—h— vV4+(8T) _
T x
cRre nis _Io J L uza
Q2
R3S | 88K 3] o _FLAsH FE | s re \T\.
0 BATTERY DRIVER ENABLE o e[ ¥ ™
ca co AV ry 1 98K
Pi-0,y cre R36 Y 16—
+23V(RAIL) € 2 w.. v+(8T) aTPF BATTERY MALFUNCTION RIS
3ie cre’ | ca o PIM s FLasw
2R CRS 22 4ES Qs 7
R29 +BV(REF) +OV(REF)
Ton LATCH BATTERY R32 R22 o va(er Pi-18,L
TEST LI v4(8T) 9.09k a. 22K v+(8T) +(8T) ————1=—)  v4(8T)
27 26 a.22x  V+(BT)
I r28 s\ 19%
2.18x 1o us 12 PI213 5 part ead
) Pi-i A Rze e
E BATTERY (+) { Lol < 3,6,8
|H. c3 8.25k
2.2 R2!
% R3S L0 ri7 s.62K 4 22K R23
1.47K a.22x a.22x
199K
b \4
PI-6
7
v+(8T)
R31
MGPD € PI-1) . Qi
F 811K _ 12V CURRENT SENSING
v+(8T)
r 7
1
512 —
BKHZ c R3e
v+(8T) S X usa 2 PI-T \V
v+(8T) « s1.1K
zi2voLTs RIS
CURRENT oo PI-F rze - " 18
SENSING N + 2
FROM 1€ s. 11K res 5| ve
BATTERY 3= - Ts.6.8
4.22K e
ouTPuT .
G rie Q o
+BV(REF)
025 \ ~
1 e Qe
T ..
SIGNAL Common ¢1=t4.!3,%,3 X cre ~
a.6av e 22¢ r2
4. 22x
H
T v )
2. SLOW CLOCK OUTPUT ON PIN U NORMALLY STRAPPED TO INPUT PIN 17, owmv._.mw« Mw..bq“ow.x
. ALL RESISTANCE IN OMMS, ALL CAPACITANCE IN MICROFARADS. - :
NOTE: UNLESS OTHERWISE SPECIFIED,
| 2 3 4 5 6 7 8
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12944 A Battery Back-up Control |1 Assembly Parts List (5060-8353) Sht. 1 of 2

':fg_‘ DESINATOR PART DESCRIPTION g PART NUMBER cfr?»g:i ol  quantivee  |um
(FIRST SIX) C

cAP ,033UF 10% 0160=0163 y 3
00CS=7

CAP 20PF S¥% 0160=2198 4 2
ooce,3

CAP S10PF 10% 0160«3534 y 1
00C 1

CAP 2,2UF 10% 0180=0197 N 2
O%Ca,ﬂ

RES iM S .29 06131055 M 3
01R15,19,22
01RY,4,7,26,3%1
0346,48,/51

RES 2.87K 1%,.,129 0698=3151 D 1
0QR1Y

RES 3,83k 1%.125 N698=3153 D 2
01R16,25

RES 31,6K 1%,125 06Y8=3160 0 2
00R8, 32

RES 196 1%.125 0698=3440 ), 1
00R3y

RES 42.2K 1%.125 0698=3450 D 3
01RIR, 2,28

RES 3,16K 1%,125 0757«0279 >, 2
01R39,42

RES 1K 14,125 0757=-0280 D 6
01R3,10,20,21
03 30,36

RES 9,09k 1%,125 0757-0288 D 4
01R3S,40,41,50

RES 6.19K 1X.125 0757=0290 D 2
01R37, 44

RES 42.2 1%.1259 0757-0316 L 1
00R43

RES 100 1%.125 0757=-0401 D 1

OOIPQQ
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12944A Battery Back-up Control |l Assembly Parts List (5060-8353) Sht. 2 of 2

iy DESIGNATOR PART DESCRIPTION e PART NUMBER ;ﬁ,’é’,“ ol auantiveer  |um
| (emst s c

RES 110 1%.12% 0757=0402 1 1
OOR3IR

RES 5,11K 1%.129 0757-0438 D 6
O1R11,14,17,24
0% 52,53

RES 10K 1%,12% 0757=-0442 D 9
OIRZ'S'G' 1?'27'29'
03 45,47,54

RES SB1,1x 1%,125 0757-0458 ) 2
00R9, 33

IC MC1458 P1 1826=~0139 ( e
ooue,3

IC D COMPTK BRK 1626=0175 U 2
oou1,4

XSTR 2N390s PLI1A 1853=0036 l Y
01Q3-5,9,10

XSTR 2N39vy PLS 1854-0215 L 5
010t ,2,6=8

DINDE STL 1901=004d0 D) 12

0JCF1=12
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FROM
BATTERY L
QUTPUT
BOARD

L~ +12V(M)

-12V(M)

N +5V(M)

SIGNAL COMMON

PI-1@,L

————  v+(BT)

RI9
P-4 V+(BT)
A_|+H| +8V(REF) - |
IM
ca +BV(REF) 17T c2
v i€
7
u.mu S.11K 208PF
6. 19K V+(BT)
L Pi-IT Rea Raa 2 [N\® RI1®
< vV | S5
1K 9.09K 5| vea v R32 oot
ﬁ + 42.2K >  +12V DRIVE ~
R39 4 CR7 hJ
< 1K
L ce 3
T .e33 3. 16K -12v(M) a6
ﬁ ' g “"m_n
S R38 23.83k
S 112 W CRIZ /31 CR6
PI-6 |
w— —h ’ >
v 2.15k
Q7
R33 /
PRI - V4(BT)
R28 7
o Pl-2 " R4 Qlo
Y
a2.2k | r3z 12K
Av
$ 31,6k R59
+ 9.089K
cra |_| c8 g R49
L PI-T 2.2 2100
< V+(BT) RSI CRI2
+BV(REF) .. R22 | —H—
@ Q9 2,15k
WA— CRII
L Ras &' 9% M ﬂ S R4B \ TO BATTERY
“.an 2 Raa mw 2,15k ouTPUT
o 1Ay BOARD
S.11K 20PF v
V+(BT
uwmﬁ ren Rig PI-H
2 3.16K 6 I\® R23 A > -12V DRIVE
7
, R21 R4 5| Y3 al 1K
, PI-U “ . 42,2k
A W x 4 CR® CR3
1K nu«.aw J
s $3.83K R7 CRI
.933 RS . »
31,6k 2,15k
Q2
R9 \
L, P1-P : '
P
S1.1K RS54
+8V (REF) 19K
S R34 RIS V4(8T)
¢ 196 . |
Ri4 cl
— ! A cro R3 PI-5
SRI3 > 45V DRIVE -
< Sk 510PF b ?
2.87k K :
# V+(BT) Q8
R R3S
L, PI=11 »un 6 | 8 RI2
< 7
1k 9.09K s | vze
(4] + 10K
933 CR2 R46 CRS
. SRII . A— ¢ M-
25,11k 2,15k
L, PI-K
P
PI-14,15 RS
TITLE SHEET _01_

ALL RESISTANCE IN OHMS,
NOTE: UNLESS OTHERWISE SPECIFIED,

ALL CAPACITANCE IN MICROFARADS.

BATTERY CONTROL I
5060-8353-5I

ENGINEER

HEWLETT PACKARD CO

NATA SYSTEMS DFVFIOPMENT DIVI
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IXA -128

12944A Battery Back-up Output Assembly Parts List (5060-8346) Sht. 1 of 2

e DEEF;::;Z%- PART DESCRIPTION et PART NUMBER B (CL) QUANTITY PR | UM

oA

CAP 100UF=10+50% 0180=0094 U |
00[Cs

CAP 33UF 10% 0180=0229 U 1
nocy

CAP 15UF 10% 0180=-1746 M e
0oce,3

STIID SOLDER TERM 0360-0294 U !

SPCR TAP #6X.129 0380=0305 U e

RES 2.15K 1X.125 0698-0084 D l
00FB,14

RES 31.6 1%,125 0757=0180 D 2
NOR1,3

RES 100 1% S0 0757-0198 U 1
00RS

RES 61,9 1%,125 0757=0276 D 2
00R2,4

RES 1K 1%.,129 0757-0280 D 2
01R10,12

RES 10 1%,.125 0757-0346 D 2
00R6,7

RES 100 1%.,1295 0757-0401 D 3
01R9,11,13

RES 0,18 OHM WW 0811=3293 U 1
O00R1S

SLEEVING FLEX, 0890=0064 U 0.25 F7

HT DIS PL PWR 12050219 U 2

HT DIS TO0=3 1205=0275 U 1

XSTR 2N3906 PL1B 1853=0036 L 3
01l07,8,9

XSTR 2NS5194 X58§ 1853=0212 U 2
00R2,3

XSTR 2NU4236 TOS 1853=-0213 ¥ 1




12944A Battery Back-up Output Assembly Parts List (5060-8346) Sht. 2 of 2

iy D%E?Zrcc:)c PART DESCRIPTION Moniold PART NUMBER o ol cuantrveer | um
) X [+
18530213
00Q6
XSTR PNP 2N2907A 1853=0281 U 2
0004,5S
XSTR 2N439a TOY 1853=-0310 U |
0061
DINDE-RECTIFJER 1901=0699 ( 2
00CR6,7
DIODE 1901=1062 L |
00/CR9
DIODE IN4936 19G1=1065 D 6
01ICR1=5,8
LKWSHR 10 HEL 2190-0034 L 1
LKWSHR 6 HEL 2190=0851 u 1
SCR #d=40X,S00L 2200=-0147 1 2
NUT d4=40 w/iK 22060=0009 U 2
SCR #o0=32X,437L 2360=0199 | 2
NUT 10=32 [ 37SAF 2740=0002 L) 1
WSHR #4 SS 31050-0229 1 6
WSHR #10 HRS 3090=0236 1 1
COMPOUND-THERMAH 60400239 U 00,0012 (TR
WIRE 18 AWG BARE] R151=0011 L 2 FT
CHOKE 9100=2962 U 1
oo0Le
CHOKE 9100=2963 U 1
oot
CHOKE 9100=2964 U 1
003
ROARD=ETCHED S0B80=9737 W 1
HEAT SINK 02108=00024 W 1
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REV | REFERENCE | SERIES /PREFIX]
A ORIG. 1353
B E RRATA |NVo cHANGE
C  122238¢| 1445
D ERRATA | no CHANGE
L3 E 22-3312 1624
Ql
PI-A,B,C,D,2,3,4 13 ——— PI-8,9,J,K
BATTERY(+) & .8,€,0,2,3, @ e 8.9. 9. K5 4svim
+ ca
c6
CR9
100 MF
25v 33
R6
S
bY]
Pi-i RI3
cs+ N
100
|2V CURRENT SENSING SRIS
TO BATTERY CONTROL I 2.8 0 a6
2w \_Mu
PI-E
cs- & //_/l
SRI4 CRS ‘2K CR4
22,15k Aj!|
'E] L3
PI-5 4
&
+5V DRIVE € . -
- 4
19
9
5
Q3
L3
RI 6 —————
i CR7
5
RI2 a
PI-12,13,N,P
2,13,N, > -12v(M)
PI-7
+12v DRIVE ¢ <L ¢2
CR3 = s
+
RS L
100 Lm
c3
L
T IS
+
_ -
CR®
Pi-1@,11,L,M
h E— +12V(M)
3
6
L]
PI-H
-12v DRIVE £
P1-14-17 ,R,S,T
BATTERY (-) € 4-17,R, 8,7,V
¢ TITLE sueer lor
BATTERY OUTPUT
. 5060-8346-5I
I. ALL RESISTANCE IN OHMS, ALL CAPACITANCE IN MICROFARADS. T oo —

NOTE: UNLESS OTHERWISE SPECIFIED.
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1299 1A Battery Back-up Inverter Assembly Parts List (02112-60003) Sht. 1 of 4

mow R PART DESCRIPTION o PART NUMBER ool quanmry e | um
(FIRST SIX) c

CAP D 1UF 0150=0121 U 2
nyC1o0,11

CAP 1 ,04F pP0Y% 01000127 1
OWCQ

CAP 47PF 5% 0100=2307 U 1
UdCl?

CAP t009PF 10% 1160-3456 L b
OWCI,?

J CAP R20PF &% 0160=3539 L 1

agce

CAP SOUF =~10+757% C1h0=014d1 | 1
N6

CAP 2,”UF 10% 01H0«0197 q 1
noIc

CAP 11IF 10% 0180=029 D 2
wocR, 13

CAP 1SHUF 1n% 0180-174d6 0 2
oolcs, 7

STUD SOLNER TERM U360Ne0294 U &
O0fF 1 e

Pt S 1Nk 51 2N 06"T=1035 D 1
[DEE [ >8 ~

RES 2,15k 1%,1°25 NR9R=00KY f S
aw2,1,2%,28, 31

PES G.22% 1%.125 N69R=1154 0 6
O1R3IR, 4Ud=4d7,49

RES 4,64K 1%,1275 0678=3155 n 2
PRYY, 39

RES 18,76k 1%.,1°9 N&9R~3156 B 1
noRe7

RES 23,7k 1%.1295 NA9R=-315R N 1
OORRP

RES 147 1%.125 Ne9R=TULK D 1
0oRe0
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12991A Battery Back-up Inverter Assembly Parts List {02112-60003) Sht. 2 of 4

1TEm

REFERENCE

PARENT

COMP.

NO. D?:'I.GS?ASISI PART DESCRIPTION OPTION PART NUMBER OPTION :c:> QUANTITYVFEI UM

RES 215 1%X.129 [0698=3441 0 2
01R13,34

RES 21.5K 1X.129 [0757-0199 o 1
ooRY

RES 1k 1%.129 [0757-0280 d s
01|RS, 26,32,34,35

RES 6.19K 1%.129 |0757=0290 D 1
00R37

RES 100 1%.129 0757=-0401 D 3
01R6, 16,27

RES 511 1%.129 [0757-0416 D 2
01Ria,1ﬂ

RES S.11K 12.12? 0757=0438 D 3
n1R1o,zJ,3o

RES 6.81K 1%.129 [0757-0439 D 1
00R4D

RES B.25K 1%.129 [0757-0441 N 1
00R1

RES 10K 1%.12 0757-0442 D 8
01R7-0,Js,29,33,u1.43

RES S1.1K 1%.129 [0757-0458 o 1
00R40N

RES 100K 1%.129 [0757-0465 b 3
01RU8,5(, 5%

RES 10 1% .50  [0757-0984 ) 2
01R15, 17

RES 1,47K 1%.124 0757-1094 b 1
0gR21

RES .12 SX%2wPW 08113291 U 1
oﬁRia

HT DIS PL PR 1205=-0284 u 2

IC LM301AN 1820=0477 ( 1
0 qU‘l

TC CD4020AY 1820=0935 1 2
o#ue,q

1 €D4027AD 1820-0938 1 2
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12991A Battery Back-up Inverter Assembly Parts List (02112-60003) Sht. 3 of 4

iy DEsoNATOR PART DESCRIPTION Mosiind PART NUMBER Somr || quantiv e |um
(FIRST SIX} C
1820=0938

00US, 10

IC ChUot1AE 1820=0949 L 1
omie

I1IC Vv REG 12V 1626=0099 1, 1
ooju7

IC D COMPTR BAK 1826=0175 A i
ooty

XSTR NEN XSH 1RS4=0852 4 rd
oNet, 2

xISTOR ARRAY 1R58=0008 L 1
oqus

XTSTOR ARKRAY 1858=00009 { 1
0%U2

XSTR ARRAY § NPN 1R58=-0021 U 1
RV [UR

DIONE SIL 1Qul=0040 N 4

NTONE TNU93o 19v1=1065 n 10
GIHCRY , 3R, 1 Q=12

NINDE 78K S.11V 1902=0n041} $ 1
nocre

| KpSHR b MFL 2190-0K51 L 6

SCR #%6=32X_312L 2300-0195 | 1

SCR #6=32x,375L ?2300=0197 K b

SCR #6=32X,500L 2360-0201 ¥ 2

NIT b6e32  T12AF 2420=0002 l 6

NIUT =32 ,250AF 2420=-0003 t 6

WSHR #6 85 1050=022R U 14

SwITCHaTHERMAL 3103.0033 N 1
noTSY

COMPOUND=THERMAL aNun=0239 U N,01 [TRH

WIRE JUMPERS A159-n005 N 1
00w 1
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12991A Battery Back-up Inverter Assembly Parts List (021120-60003) Sht. 4 of 4

ITEm
NO.

REFERENCE
DESIGNATOR
{FIEST 510

PART DESCRIPTION

PARENT
OPTION

PART NUMBER

COmP.
OFTION

QUANTITY PER

UM

TRANSFORMER=PWR

9100=0666

L
=]
C
U

1
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POWER SUPPLY
Part Number 5061-1356
FOR HP 1000 “B” MODEL
COMPUTERS AND EXTENDERS

(2108B, 2109B, 2111F, 2112B, 2113B,
2117F, 12979B, AND 12990B)

THEORY OF OPERATION

(Computer Serial Prefix Prior to 2108)

NOTE
This document is part of the HP 1000 M, E, and

F-Series Computers Engineering and Reference
Documentation and is not available separately.
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I

INTRODUCTION SECTION I

T
T

+

I

I

I
+-

+ ———+

This document is the Theory of Operation for the 5061-1356 Power Supply and
describes the operation of the various circuits and their interconnection in
the power supply. The description is conducted on a functional 1level using
block level diagrams and references to the schematic diagrams. Understanding
the theory of operation is essential for performing detailed troubleshooting
and repair of the power supply. Power supply schematics and parts location
diagrams are included at the rear of this section.

(HP 1000 M/E/F ERD)
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I
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REFERENCE INFORMATION

SECTION IT

-
T
-

The 5061-1356 Power

2-1 .

drawings show the

Supply is covered on nine sheets of schematics
sheets of assembly drawings.

and nine
The drawings and schematics are listed in table

The electronic design is illustrated in the schematics and the assembly
Parts lists are provided at the rear
of this section with the assembly drawings and schematic diagrams.

4

component locations.

Table 2-1. Assembly

and Schematic Numbers.

* p/o optional PFRS (Power Fail Recovery System)

| Sheet | Ref. | Drawing | Title |
No. | Desig. | No. | |
| A3 | B-5061-1350-1 | Rear Panel Assembly Drawing |
| | D-5061-1356-1 | Power Supply Assembly Drawing |
1 | | 02109-90024 | Line (Mains) Power Distribution |
| | | Schematic Diagram |
| A3A1 | ¢-5061-1374-1 | Pre-regulator Board Assy Dwg |
2 | | C-5061-1347-51 | Pre-regulator Board Schematic |
| A3A2 | D-5061-1344-1 | Inverter Board Assembly Drawing |

3 | | C=5061-1344-51 | Inverter Board Schematic
| A3A4 | ¢-5061-1351-1 | Jumper Board Assembly Drawing |
4 | | B=5061-1351-51 | Jumper Board Schematic |
| A3A5 | D-5061-1345-2 | Control Board Assembly Drawing |
5 | | €-5061-1345-51 | Control Board Schematic |
| *A3A3 | C-5061-1348-1 | Battery Charger Board Assy Dwg |
6 | | ¢C-5061-1348-51 | Battery Charger Board Schematic |
| *A3A4 | ¢-5061-1349-1 | Battery Backup Board Assy Dwg |
7 | | ¢-5061-1349-51 | Battery Backup Board Schematic |
| A3A6 | F~5061-1371-1 | Mother Board Assembly Drawing |
| | ¢C-5061-1371-5 | Mother Board Heatsink Assy Dwg |
8 | | ¢-5061-1371-51 | Mother Board Assembly Schematic |
| === | 02109-90024 | Battery/Status Assembly Wiring |
| | | Diagram |
9 | | B-12944-90004 | |
| | =51 | Battery/Status Assy Schematic |
| A3A6Al | C-5061-3403-1 | Output Regulator Board Assy Dwg |
10 | | B=5061-3403-51 | Output Regulator Board Schematic]|
-+ + -+ +
|
+

f—————————— e —— 4

(HP 1000 M/E/F ERD)
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"B" Power Supply

2-1. Binary Signal Levels

Most of the logic used in the power supply 1is implemented with standard or
Schottky TTL devices. High logic levels are approximately +2.5 to +4.5 Vdc.
Low 1logic levels are approximately 0.0 to +0.8 Vdec. The actual wvalues
measured will vary due to the type of device, the load, and the condition of
the device. When using postive logic, a high is "true" and a low is "false".

2-2. Schematic Reading

Logic symbols are drawn to aid in understanding the logical funtions being
represented. A circle or bubble at an input or output indicates an active low
logic level. A circle or bubble on the clock input of a flip-flop indicates
that a negative-going edge of the clock signal is used to clock the flip-flope.

2-3. Signal Names

Signal names are alphanumeric isentifiers selected to aid in the understanding
of the signal function. Not all signals are labelled, but all signals running
between schematic sheets are labelled. Any signal mnemonic on the schematic
may have a "not" bar over it to indicate that the signal is active 1low (in
text, a minus sign suffix to the mnemonic will be used in place of the "not"
bar). For example, the ABC-~ signal is low only when the ABC button 1is
pressed. When the ABC button is not pressed, the ABC- signal is high.

2-4., Cross References

There are many signals that run from sheet to sheet in the schematics. The
destination of signals leaving one sheet to other sheets are coded with the
sheet number(s) adjacent to the signal name. For example, a signal leaving
sheet 1 for sheet 7 would be coded as follows: ABC (7). A signal coming from
sheet 7 to sheet 1 would be coded as follows: (7) DEF. If the signal is going
to several sheets from sheet 1, it would be coded as follows: XYZ (3,4,5,7).
If the signal is coming from several sheets to sheet 1, it would be coded as
follows: (7,8) WXY.

(HP 1000 M/E/F ERD)
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THEORY OF OPERATION

+———
+ ———+

I
SECTION III |
I

3-1. Introduction

The overall power supply can be functionally separated into three individual
units:

a+. An ac to dc supply that converts the line (mains) voltage into a +325 Vdc
bus;

b. A dc to dc supply that converts the +325 Vdc bus into +5V and -2V (CPU),
+12V, -12V, and +30V (1/0), and 18Vac; and

ce An ac supply that converts the 18Vac into +5VM, +12,5VM and ~-12VM.

The overall functional block diagram of the power supply is shown in Figure
3-1. The two configurations for the power supply are shown in Figures 3-2 and
3-3. Figure 3-2 1illustrates a power supply with the optional Power Fail
Recovery System (PFRS). It should be noted that the CPU and the I/0 voltages
are developed from the +325 Vdc bus via the Preregulator and Inverter
circuits. The 18 Vac bus is also developed from the +325 Vdc bus via the
Inverter and Preregulator circuits. This 18 Vac bus is converted into a +18
Vdc by the Battery Charger Board A3A3. The Battery Backup board A3A4 and the
Battery Charger board A3A3 develop the memory voltages from either the +18 Vdc
or from the external battery (+14 Vdec). If the +18 Vdc is 1lost, the +14 Vdc
battery will maintain the memory voltages. The Battery Charger board A3A3
charges the batery while the ac power is applied.

Figure 3-3 represents a power supply without a power fail recovery system. In
this mode the Jumper board A3A4 performs the function of developing the memory
voltages directly from the CPU voltages. The +5VM is tied directly to the +5V
(CPU). The =-12VM is tied directly to the -12V (1/0). The 18 Vac bus is
rectified into +18 Vdc and regulated via a series pass regulator to +12.5 VM.

3-2. Primary Input Power Circuits (sheets 1,8)

For the following paragraphs, schematics of the Line (Mains) Power
Distribution (sheet 1) and the Mother Board A6 (sheet 8) are required.

The line (mains) power, either 115 Vac or 230 Vac, is applied to the power
supply through the Line Filter FL1 to remove line induced noise, etc. and to
prevent noise from leaving the power supply and going out on the ac lines
(mains) . The Circuit Breaker CBl also acts as the POWER OFF/ON switch.
Terminal Block TBl1 is used to configure the power supply for operation from

(HP 1000 M/E/F ERD)
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"B" Power Supply

either 115 Vac or 230 Vac line power. the configuration of the power supply
consists of moving jumper wires on TBl and making the appropriate connections
on CBl. This sets the fans, the bias transformer, and the power supply input
for operation with the proper voltage. Since it is desirable to develop the
same bus voltage (B+) at 115 Vac and at 230 Vac, a voltage doubler circuit on
the Mother board A3A6 is employed for 115 Vac operation. Therefore, the dc
input voltage to the Inverter and Preregulator circuits is twice the peak of

the ac input waveform.

LINE
(MAINS)
INPUT +325 Vdc
POWER BUS
‘ A2
P/O A6 P/O A6 INVERTER & A6 |CPU AND
PRIMARY PREREGULATOR BOARD AND A6 1/0 VOLTAGES
INPUT POWER TRANSISTOR INVERTER VARIOUS >
CIRCUITS A6Q1 TRANSFORMER DC SUPPLIES
SH1 SH 2 AET1 SH 2
SH 3/8
40 KH2
20 KHz
/0 A5
P/O Al o P/O A5 OVERVOLTAGE P/O A4 » +5V(M)
PREREGULATOR 40K 'z INVERTER AND MEMORY o
DRIVER DRIVERS OVERCURRENT \S/SPLPTL%I\EGSE » +12VIM)
SH 2 SHS DETECTORS SH4 > —12viM)
SH5
P/O A1 P/O AS CONTROL P/O AS
PREREGULATOR SIGNAL
OVERCURRENT PULSE WIDTH CIRCUITS
SENSE MODULATOR PWU, PON, PSU,
SH 2 SH 5 LPU Hs
A6 P/O A5
THERMAL THERMAL
SWITCH SENSE
A6S1 CIRCUIT
SH8 SHS5

Figure 3-1. Power Supply Overall Block Diagram
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[ W 1204487120018 1
| PFRS I
—» +5V CPU | _L VM)
L > _ov U BATTERY CHARGER |
+325 Vdc 2§ErEGULATOR | BOARD AND |
—» . BATTERY BACKUP — > +12.5V(M)
BUS INVERTER 12v1/0 | BOARD I
(A3A1,A3A2 A3A6) — +12V 1/0 | (A3A3 AND A3A4) Ly —12vim)
—p +30V 1/0 | |
18Vac [T ™ ™ ™ | T |
| BATTERY +14 Vdc |
PACK
| (BATTERY) |
- - Y —

Figure 3-2. Power Supply with Optional PFRS

For example, 115 Vac develops a bus voltage of +325 Vdc as shown in the
formula: 115 Vrms X l.414 X 2 = 4325 Vdc.

The 230 Vac operation does not employ a voltage doubler circuit. Therefore,
its bus voltage 1is simply equal to the peak of the 230 Vac input waveform X
l.414.

It should be noted that the ac input waveform MUST BE a sinusoidal waveform
for these formulas to be accurate.

To operate the power supply from 115 Vac, the C/T terminal must be connected
to the N (neutral) terminal. This forms a voltage doubler circuit comprised
of capacitors Cl2 and Cl3 and the diode bridge CR15. To change from 115 Vac
operation to 230 Vac operation, the C/T terminal must be left unconnected.
This allows capacitors Cl2 and Cl3 and the diode bridge CR15 to function
strictly as a rectifier and filtering circuit.
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—i—b +5V CPU » +5ViM)

JUMPER
PREREGULATOR -2V CPU BOARD
+325 Vdc AND
—> INVERTER | 4 -12v1/0 » -12v(M)

BUS (A3A1, A3A2 A3A6) » +12V 1/0

— +30V 1/0

18 Vac f

—» +12.5V(M)

Figure 3-3. Power Supply Without PFRS

On initial power turn on, the input capacitors Cl2 and C13 are dishcarged and
thermistors RS and R6 are cold. The cold resistance of the thermistors is
approximately 2.5 ohms each. The input capacitors charge through this
resistance, thus limiting the input surge current. After a few cycles of the
input power, the input current heats up the thermistors, allowing their
resistance to decrease. Therefore, the capacitors are allowed to charge
through a much lower resistance. Since the resistance of the thermistors
decreases as the input current increases, the losses across the thermistors at
low line voltage decrease to aid regulation.

The cooling time constant required for the thermistors to go from their hot
(low resistance) to their cold (high resistance) is equal to the time required
to discharge the input capacitors Cl12 and Cl13 through R10 and Rll. This
ensures that if the ac input power is lost the thermistors will cool down at
the same rate that the capacitors Cl12 and Cl13 are discharging.

3.3 Preregulator A3Al and Inverter A3A2 Boards (sheets 2,3)

The Preregulator Board Al (sheet 2), the Inverter Board A2 (sheet 3), and the

Mother Board A6 (sheet 8) schematics are required for understanding this
section.

The purpose of the Preregulator and the Inverter Boards is to apply a square
wave to the primary of transformer A6T1 (sheet 8). Neglecting all circuit
losses, the amplitude across the primary of A6T1 should remain constant under
all load conditions on the secondary of A6T1l. If the primary voltage remains
constant, the +5V (CPU) supply from the secondary of A6T1 is also constant.
The +5V (CPU) supply is the sensed output. The -2Vdc supply has a closed loop
regulation on the output regulator board consisting of op amp Ul and output

(HP 1000 M/E/F ERD)

IXB-8



"B" Power Supply

H

pass transistor Q3. A three terminal regulator on the output regulator board
(Q2) 1is utilized to regulate the +12V 1/0 supply. The =12V I1/0 supply
utilizes output amp Ul for feedback to a Darlington pair pass transistor Ql.
The 18Vac bus is also derived from the secondary of A6T1.

To control the voltage across the primary of A6Tl, the preregulator transistor
A6Ql controls the amount of current going through the the primary of A6T1 (see
Figure 3-4). Figure 3-5 is a simplified diagram of Figure 3-4 when
transistors A2Ql and A2Q4 and A6Ql are conducting. When A6Ql starts to
conduct, the impedance in series with A6Ql is infinite due to the inductance
of A6L1 and the current is zero. At a finite time later, the dc resistance of
the primary of A6T1 and the inductor A6L]l reaches a minimum value and are the
only impedance 1in series with A6Ql. Therefore, the current through A6Ql is
maximum at this time. Using these two facts, the current through A6L1 and the
primary of A6Tl is a function of the inductance of A6Ll and the primary of
A6T1 added together, the value of B+, and the 1length of time that A6Ql
conducts. Since the inductance of A6L1 and the primary of A6Tl 1is constant
and B+ is held constant, the only variable factor that controls the current
through the primary of A6T1l is the length of time that A6Ql is allowed to
conduct. Figure 3-10A represents the base drive to A6Ql. The frequency of
this waveform is 40 kHz. The "on time" of A6Ql is directly proportional to
the duty cycle of this waveform.

The power supply monitors the +5V (CPU) output and determines the duty cycle
from its value. Also, if the value of B+ is changed, it will effect the on
time of A6Ql. If the load on the secondary of A6T1 is increased, the duty
cycle will increase. This is due to the decrease in the impedance on the
secondary of A6T1 being reflected back to the primary of A6TI. Since the
impedance is less on the primary, the current through the primary of A6T1 must
increase to maintain a constant voltage across the primary. To do this the on
time of A6Ql must increase. If the load is decreased on the +5V (CPU), the
duty cycle will decrease. This is due to the impedance increasing on the
secondary of A6Tl. Therefore, the reflected impedance at the primary of A6TI
will increase and reduce the current through the primary of A6Tl. In order to
decrease the current through the primary, the on time for A6Ql will have to
decrease.

Since the preregulator transistor A6Ql is turned on and off at a 40 kHz rate,
the signal at the primary of A6T1 has a 40 kHz ripple. The current waveform
through the primary of A6T1 and A6L]1 is shown in Figure 3-10D. At times T1
and T3 the current through the primary of A6T1 is going through A6Ql. This
may be noted in Figures 3-5 and 3-8. At times T2 and T4 the current is
supplied by the collapsing field of A6L1l and the continuing current flow
through the commutating diode A6CR16. This action is shown in Figures 3-6 and
3-9. Since A6Ql and A6Ll work together to maintain a constant current through
the primary of A6T1, the ripple is held to a minimum and the current through
A6L1 can be considered dc¢ current. The purpose of the Inverter Board A2 is to
change the direction of this dc current flow through the primary of A6TIl.
Figures 3-4 and 3-7 1illustrate this action (note the polarity). The dc
current through A6L1 becomes the ac current of A6Tl.
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A2Q1
INVERTER
BOARD

A6T1PRIMARY

z
l Zx cx| REFLECTED CAPACITANCE
‘ FROM A6T1 SECONDARY

(Cx)

Zy Cx Zx

L

A204

INVERTER

BOARD -
{ ABL1

ABLA

MOTHER

BOARD v ABCR16
ABCR16

ABL1

N

B+

Figures 3-4, 3-5, and 3-6. Preregulator Circuit (Time T1)

The remainder of this section covers the interaction of the Inverter and the
preregulator boards at four time intervals (see Figure 3-10). It also covers
the Inverter and the preregulator boards in detail (duty cycle control).

a. Time Tl (see Figure 3-10).

The preregulator transistor A6Ql 1is conducting at this time and the
inverter transistors A2Q1 and A2Q4 are conducting. Figure 3-4 shows the
components involved and Figure 3-5 is a simplified version of Figure 3-4.
From Figure 3-5 it is shown that A6Q1 is building up a field around A6LI,
with the polarity of the voltage drop as indicated. Zx represents the
reflected impedance of the secondary of A6T1 to the primary of A6T1l. The
preregulator current is determined by the on time of A6Ql and must be
sufficient to develop the required voltage at the secondary of A6T1 for an
output of +5V (rectified)
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Time T2 (see Figure 3-10).

At this time A6Ql turns off and A2Ql and A2Q4 are still conducting. The
field of A6Ll begins to collapse and the voltage drop across A6Ll 1is
indicated in TFigure 3-6. A6L1l tends to maintain the current constant
through the primary of A6T1 during this time interval. It should be noted
that during this time interval the field of A6Ll is never allowed to
collapse fully before T3 occurs. The induced voltage across A6Ll due to
the collapsing field is enough to cause the + end of A6Ll to go to B+ plus
the forward drop of A6CR16, thus developing the current path from A6L1
through A6CR16 through the primary of A6T1 back to A6Ll.

Time T3 (see Figure 3-10).

At this time A6Ql is conducting. The inverter transistors A2Ql and A2Q4
are turned off, but A2Q2 and A2Q3 are now conducting. Figure 3-7 shows
the components involved. Figure 3-8 is a simplified version of Figure
3-7. It should be noted that the voltage drop across the primary of A6T1
is reversed as indicated by the polarity. Therefore, the current through
the primary of A6T1 is reversed at this time. A6Ql builds up the field of
A6L]l and develops the desired voltage across Zx. Cx represnts the
reflected capacitance from the secondary of A6Tl. This capacitance is
necessary to prevent ringing or high voltage spikes.

Time T4 (see’Figure 3-10).

Figure 3-9 is a simplified diagram showing the components involved during
T4. During this time period the field of A6L1 begins to collapse as A6Ql
turns off inducing the indicated voltage drop across A6Ll. The voltage at
the + end of AG6L1 reaches a value of B+ plus the forward voltage drop of
A6CR16. This forward biases A6CR16 and allows the current through Zx to
remain constant. The current path is from the + end of A6L1 through
A6CR16 and Zx, then back to the - end of A6Ll. Inverter transistors A2Q2
and A2Q4 are still conducting during this period. It should be noted that
if the commutating diode A6CR16 were not in the circuit, the wvoltage at
the + end of A6Ll would go much higher than B+ plus the forward drop of
A6CR16. A6CR16 is also fundamental in providing a current path for A6L1
as it tries to maintain current in the loop of A6Ll1, A6CR16, and Zx when
A6Ql is off.
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B+

A2Q2
INVERTER
BOARD

B+
B+
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A6L1 A6L1
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Figures 3-7, 3-8, and 3-9. Preregulator Circuit (Time T3)
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A6Q1 BASE DRIVE

A2Q2 A2Q3 BASE DRIVE
A2Q1,A2Q4 BASE DRIVE

C.

|
/\/\/\/\/\

D. | I | I CURRENT THROUGH A6L1
| | 1 |
I I I |
1 12 3 14

I - Figure 3-10. Timing Waveforms

3-4. 1Inverter Stage

The inverter transistors are arranged in an "H" configuration (see Figure
3-11) and are driven at a 20 kHz rate. As shown in Figure 3-11 the inverter
transistors are driven by the 20 kHz output from the control board A5 (sheet
5) and are synchronized with the preregulator board Al (sheet 2). The
inverter transistors are driven by the inverter driver transformer A2T1 at a
constant 50% duty cycle. Due to the fact that the inverter transistors are in
series with A6Ll, there is no need for "dead time". '"Dead time" refers to the
amount of time that both pairs of inverter transistors are not conducting.
Since it takes 1longer to turn off the inverter tramsistor pair than to turn
them on, due to storage time of the transistors, an RC time delay network is
usually incorporated to delay the turn on time. This delay is wused to make
sure that both pairs of transistors are not conducting at the same time. This
results in "dead time" because the RC turn on delay is longer than the turn
off time. Since A6L]l 1is in series with the inverter tramsistors, it acts to
limit current during the time that both pairs of transistors are conducting.

The inverter transformer A6T1 reflects the inductance of A6L]1 from its primary
to 1its secondary to produce the required inductance for filtering in the
secondary. A6T1 also reflects the required capacitance from its secondary to
its primary to produce filtering in the primary. Resistor A6R14 and capacitor
A6Cl7 form a snubber network to shape the load so that the primary of A6TI
looks resistive.

. The remainder of this section discusses the inverter drive at the component
(HP 1000 M/E/F ERD)

IXB -13



"B" Power Supply

level. The schematic for the control board A5 (sheet 5) will be needed along
with previously listed schematics.

+325 Vdc

A6CR16

4
1
‘___.___,________ﬁ_____.,__ —_——

-———— e ——————r ——_—— — =~

1 A6Q1 (OFF)

ABQ1

Figure 3-11. H Configuration of the Inverter Transistors

3-5. Control Board A3A5 (Sheet 5)

The comparator (UlA) and associated components form a 40 kHz oscillator. The
square wave output of UlA-2 is integrated by R3 and C2. This integrated
waveform (a triangle waveform) is applied UlB-6. A dc level is applied to
UlB-7. The interaction of this dc 1level and the integrated waveform produces
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a square wave at the output pin 1 of UlB. This square wave output is buffered
by Q4 and drives the clock input of the negative-edged triggered J-K flip-flop
U2, a 745112. The configuration of U2A and U2B is shown in figure 3-12,
Since U2B is held in a constant reset state, the Q output (U2-7) is high at
all times. The high at U2-7 holds the J and K inputs of U2A pins 3 and 4
high. Thus the outputs of U2A pins 5 and 6 will toggle (change state) for
each clock input. This divides the clock input frequency by 2 (40 kHz/2 = 20
kHz). The two outputs of U2A are 180 degrees out of phase and have a 507 duty
cycle. The output at U2-5 drives Q9 which pulls the primary of A2T1A (pin 6)
to ground. A2TIA (pin 4) returns to the control board through J2-S and is
tied to the +8V through R48. The output at U2-6 drives Q8 which pulls the
primary of A2TIB (pin 3) to ground. A2TIB pin 1l returns to the control board
through J2-P and 1is tied to the +8V through R49. During one half of the 20
kHz cycle Q9 is conducting and Q8 is cut off. When Q9 is conducting, it
drives off the inverter transistors A2Ql and A2Q4. When Q9 is conducting, Q8
and the inductive flyback of the primary of A2TIB turn on A2Q2 and A2Q3. On
the other half cycle Q9 turns off allowing the inductive flyback of the
primary of A2T1A to turn on A2Ql and A2Q4. At this time Q8 is driving off
A2Q2 and A2Q3. Since the inductive flyback turns the inverter transistors on,
and Q8 and Q9 turn off the inverter transistors. Therefore, the turn on
energy is less than the turn off energy. At this frequency of operation the
flyback action has just enough energy to keep an inverter pair turned on for a
half cycle. This removes the need for anti-saturation diodes because the
transistors are falling out of saturation at the end of their on time. They
are about to fall out of saturation just in time to be driven off.

1820-0629

9 5
NC—J S QlnC J S Qe 20 kHz

13 1
Nc - cK cK

11 7 2 6
NG — = ® - 20 kHz

40 kHz SIGNAL

Figure 3-12. Divider Circuit
3-6. Inverter Board A3A2 (sheet 3)

Current sharing resistors A2R2, A2R3, A2R5, and A2R8 prevent one transistor in
an inverter pair from passing all the current. When one transistor has a
lower Vbe than the other transistor the impedance of the one ohm resistor is
enough added impedance to ensure that one secondary of A2T1 has enough
reflected impedance into the other secondary to develop the required voltage
to turn on both inverter transistors. If the resistors were not used, the
base-emitter junction of the transistor with the 1lower Vbe, would be the only
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impedance reflected back to the other secondary. The result would be one
transistor stealing the base drive from the other transistor of the pair.

3-7. Preregulator Drive Circuitry

The purpose of the preregulator drive circuitry is to monitor the +5V (CPU)
and determine a corresponding duty cycle for the preregulator transistor A6Ql.
The preregulator drive circuitry consists of an error amplifier (A5U3), a
pulse width modulator (A5U1C), and circuitry to develop enough drive current
to turn on and off A6Ql. The following schematics are required for the

remainder of this discussion: control board A5 (sheet 5), preregulator board
Al (sheet 2), and mother board A6 (sheet 8).

The error amplifier is A5U3 on the control board. It is a 723 type voltage
regulator and 1is shown in Figure 3-13. Pin 6 1is the output of an internal
voltage reference amplifier and has a constant 7V output. This voltage is
divided down to approximately +5 volts and is applied to pin 5, the
non—-inverting input of an internal operational amplifier. Pin 4 is the
inverting input to the same amplifier and has the +5V (CPU) applied to it.
The output of this internal operational amplifier drives an emitter follower
stage. The collector of the emitter follower stage 1is tied to pin 11 and the
emitter is tied to pin 10. If the +5V (CPU) output increases, the output of
the internal operational amplifier decreases. This decreases the voltage on
the emitter (pin 10) of the internal emitter follower stage. This also
decreases the voltage at A5U1-9, the pulse width modulator. In conclusion the
error amplifier A5U3 acts as an inverting amplifier producing an output that
is directly proportional to the differential between the +5V CPU and the
internal voltage reference at A5U3-6.

_ 12 v+
FREQUENCY
13 COMPENSATION
TEMP. 11 V¢
COMP. A
ZENER b
+
CURRENT
SOURCE * 10 Vout
b
9 Vs
7 6 4 5 2 3
V-  VREF INV.IN NON-INV. CURRENT CURRENT
iN LIMIT SENSE

Figure 3-13. Typical 723 Voltage Regulator Functional Block Diagram
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The pulse width modulator (A5U1C) takes the output of the error amplifier ASU3
and compares it with an integrated waveform (triangle waveform) from the 40
kHz clock (Ul-4). The de¢ 1level of the error amplifier intersects with the
integrated waveform to produce an appropriate duty cycle (typically 50%)
square wave at A5Ul-14 under normal operating conditions. Varying the dc
level changes the level of intersection with the integrated waveform, thus
changing the duty cycle. The triangle waveform is applied to A5U1-8. The dc
output of the error amplifier is applied to A5U01-9. A5U1-14 produces the
corresponding duty cycle output. Figures 3-14 through 3-16 illustrate this
action.

o 7
A5U1-9 NI,
A5U1-8 / \/ \
A5U1-14
50% Duty Cycle
A5U1-9 T /’”%\
e / \/ \
A5U1-14
Greater Than 50% Duty Cycle
A5U1-9
A5U1-8 /
A5U1-14
Less Than 50% Duty Cycle

Figures 3-14 through 3-16. Preregulator Drive Circuit Waveforms

Combining the operation of the pulse width modulator and the error amplifier
produces the following conclusion: The interaction between the +5V (CPU) and
the duty cycle is inversely proportional, i.e. 1if the +5V (CPU) output level
decreases, the duty cycle goes up. It should be noted that the duty cycle can
be determined either at AS5Ul-14 or at the base of A6Ql because both of these
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signals are in phase. As a proof a detailed description of the A6Ql base
drive will now be discussed.

When A5U1-14 is high, A5Q5 turns on pulling AlU2-3 to ground (GND). AlU2-2
returns via AIR9 to +5V (L) on the mother board. This turns on U2, an
OPTO-isolator, causing AlU2-6 to the pulled low to REF GND (AlU2-5). Note the
change in references. REF GND is the reference for the preregulator drive and
GND is the reference for the control board. The action of the OPTO-isolator
allows this shift in references. The configuration for Ul and U2 are shown in

Figure 3-17.

DO NOT CONNECT REF COMMON 2 TO GND 1 AS THERE
IS APPROXIMATELY 150 VOLTS DIFFERENCE.

CAUTION

Any measurements using REF COMMON must be made
using test instruments with a floating input.

A1U2 A1U1
5082-4351 1820-1448

ANODE Vee Vo 13 |12 11| 10 9| 8

: LR L s 1L i
S

@ff’
3 7 5 (— (1 ;ND

CATHODE Ve GND

-
N
w
»
(5]
[=2]

J—

Figure 3-17. AlUl and AlU2 Configurations

Table 3-1 shows the conditions that exist for the two states of A5Ul-14.
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Table 3-1. Preregulator Drive Conditions

+- +
| ASU1-14 | HIGH | LOW

| AlU2-6 | LOW | HIGH |
| AlUl-1 | LOW | HIGH |
| AlUl-3 | LOW | HIGH |
| AlQ7 | OFF | ON |
| AlQ8 | OFF | ON |
| A1Q9 | ON | OFF |
| AlUl-10 | HIGH | LOW |
| AlU1-8 | HIGH | LOW |
| Al1Q5 | ON | OFF |
| AlQ6 | ON | OFF |
| A1Q3 | OFF | ON |
| A6Q1 | ON | OFF |

3-8. Jumper Board A3A4 (sheet 4)

The jumper board A3A4 develops the memory voltage directly from the CPU
voltages. J4-F,6 the +5V M is tied directly to the +5V CPU at J4-9,10. The
=12V CPU at J4-12 ties directly to the ~12VM. The 18 Vac bus from the

. secondary of A6Tl is applied to J4-L,N. Diodes A4CR4 and A4CR5 and capacitor
A6C9 (mounted on the mother board A3A6) rectify and filter the 18 Vac into +18
Vdc. A4U2, a 723 type voltage regulator, and A4Ql form a series pass
regulator for the +12.5VM. A4U2 provides voltage regulation and current
protection. Overvoltage protection is provided by the circuit composed of
A6CR3, A6CR4, A6R4, A6C7, and A6C8 mounted on the mother board A3A6. A4R12
adjusts the +12.5VM output at J4-P,13.

3-9. Power Fail Recovery System (PFRS)

The optional Power Fail Recovery System (HP 12944B for the HP 2108B/2109B or
the HP 12991B for the HP2112B/2113B/2111F/2117F) consists of one battery
charger board (A3A3), one battery backup board (A3A4), and the appropriate
battery/status assembly. A battery load simulator plug must be connected to
the BAT.INPUT connector A3J2 on the rear of the power supply, if the battery
cable is not connected. The battery charger board (A3A3) and the battery
backup board (A3A4) convert the 18 Vac bus into the various memory voltages.
This section will discuss the operation of the battery backup and charger
boards under two conditions:

a. Line power down with a good battery.
b. Line power up. ’
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3-10. Battery Charger Board A3A3 (sheet 6)

Figure 3-18 is a simplified diagram of the switching network used to switch
from +18 Vdc to the +14 Vdc battery. When line power is up, the inverter and
preregulator stages supply +18 Vdc to point X. This voltage is regulated via
a series pass regulator on the battery charger board and forward biases A3CR5
to charge the battery. A4CR10 is forward biased and goes to point Y which
feeds the battery backup board which in turn develops the memory voltages. At
this point A3CR4 is reversed biased. When the 1line power goes down, the
inverter and preregulator stages cut off and the +18 Vdc goes to zero volts.
The battery then forward biases A3CR4 as point Y is approximately +13.7 Vdc.
This voltage powers the battery backup board A3A4 until the battery discharges
down to +12.5 Vdc (80% discharged). Diodes A3CR5 and A4CR10 are reverse
biased when the battery is supplying the memory voltages.

INTERNAL VOLTAGES

| |
AJCRS  A3CR4
"X SERIES PASS <N Fyo
e REGULATOR —— BACKY
I A3Q1.Q3U1 YV
+18 Vdc A3A4
| |
+14 Vdc
BATTERY
PACK
+5V (M) - 12viM
> +125V(M)

L]
A4CR10

P/O BATTERY BACKUP BOARD

Figure 3-18. Power Fail Recovery System (PFRS) Simplified Block Diagram
3-11. Battery Backup Board A3A4 (Sheet 7)

The battery backup board A3A4 operation is described in the following
paragraphs. The input to the battery backup board is a dc voltage at J4-D, 4.
Transistor A4Q5, transformer A4T1, and capacitor A6Cl10 form the major
components for the switching supply (buck switching regulator) that produces
the +5V and the =-12VM outputs.

A4U2, a 723 type voltage regulator, operates as an error amplifier. A4U3A and
its associated components form a 20 kHz oscillator. The output of A4U3A (pin
2) is applied to the inverting input of A4U3B (pin 6) through A4R29 and the
output of A4U2 (pin 10) is applied to the non-inverting dinput (pin 7) of
A4U3B. A4U3B forms a pulse width modulator circuit so that the output pulses
at A4U3-1 wvary in width inversely to the level of the +5VM output. As the
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+5VM decreases, the pulse width increases in width, when the +5VM increases,

the pulse width decreases in width. The reason for this is apparent from the
following circuit description.

A4U3-1 drives A4Q8 which in turn drives A4Q7 and A4Q5. As A4U3-1 goes high,
A4Q5, and A4Q7 are turned on by A4Q8. When A4Q7 turns on, it effectively
places the voltage of the primary of A4T1 across A4Q5°s base-emitter junction,
thus supplying more drive current than A4Q8 could supply by itself. This
drive current supplied by A4Q7 is limited by A4R25 and A4Q6. If the base
drive for A4Q5 is too high, A4R25 developes enough voltage to turn on A4Q6,
which diverts some of the base current from A4Q7, thus decreasing the base
current to A4Q5. The action of A4Q6 and A4R25 provides a constant drive to
A4Q5 regardless of the voltage at J4-D, 4.

The -12VM output is developed by the secondary winding of A4T1l. The +12.5VM
output is developed by a series pass regulator consisting of A4Q2, A4Q3, and
A4UlA and B. A4Q3 is the series pass transistor. A4UlA is an error amplifier
with A4Q2 providing drive for A4Q3. A4U1-3 is an adjustable reference that
determines the output voltage of the series pass regulator. If the voltage
output A4U1-2 decreases, this causes A4Ul-1 to increase, which increases the
conduction of A4Q2. This 1increases the base drive to A4Q3, which 4in turn
increases the output voltage back to the correct level.

3-12. Battery/Status Assembly (sheet 9)

The Battery/Status Assembly operation is described in the following
paragraphs. The description will be given only for the HP 12991B because the
only difference between the HP 12991B and the HP 12944B is that the HP 12944B
contains only one battery pack.

The two parallel battery packs, BTl and BT2, provide +14Vdc to the BAT.INPUT
connector A3J2 through the battery switch S1, and through the 6A fuse, Fl.
Diode CR1 provides protection against reverse voltage being applied to the
power supply.

When the battery switch S1 is in the OFF position, the +14Vdc supplied by the
external or internal batteries is removed from the power supply. When the
battery switch Sl is in the EXT (external) position, the internal batteries
are disconnected and an external dc supply is connected to the terminal block
TB1. Diode CRl and fuse Fl still provide their protection. The battery
status board Al (5061-1352) and R1l, a 3 ohm 50 watt resistor form a circuit to
test the condition of the batteries, external or internal.

CAUTION

Do not push the battery test switch AlSl1 while the
computer is in the RUN mode, if switch S1 is not in the
INT (internal) position, memory contents will be altered
and system failures will occur.
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When the battery test switch AlS1 is pressed, the LED AI1CR3 will 1light and
remain 1it as long as AlS1 is held 1in the TEST position, if the batteries are
fully charged. If the batteries have a low charge, the LED AICR3 may or may
not light and extinguish even though the battery test switch 1s still in the

TEST position. Refer to the Troubleshooting Flowchart in Appendix A for
further information on this problem.
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The overcurrent, overvoltage, and overtemperature protection circuits are
located on several different board assemblies in the power supply. The
description of the circuits will be broken into four parts:

a. The CPU and I/0 overcurrent circuits.
b. The memory overcurrent circuits.

c. The overvoltage circuits.

d. The overtemperature circuits.

The schematics for the mother board (sheet 8), the preregulator board (sheet
2), the control board (sheet 5), the battery backup board (sheet 7), and the
battery/status assembly (sheet 9) are needed for this section.

4-=1. CPU and I/0 Overcurrent Circuits

‘ The overcurrent sense resistors for the -2V (CPU), -12V (I/0), and +12V (1/0)
are located on the mother board A3A6.

When the +12V (1/0) supply draws excessive current, A6R7 develops a voltage
drop greater than 0.7V causing A5Q1l5 to conduct. When A5Ql5 conducts, there
is approximately +12V on its collector. This puts a positive level on ASU4-11
and causes the output A5U4-13 to swing positive. A5R39 provides positive
feedback to latch A5U4°s output high. This action turns on A5Q14 which pulls
A5U1-9, the non-inverting input, low causing the duty cycle to be reduced.
This action removes all the CPU and I/0 voltages.

When the -12V (I/0) supply draws excessive current, the voltage drop across
A6R2 exceeds 0.7V causing A5Ql2 to conduct. This causes A5Q2 to turn on
presenting a positive level to A5U4-11. The same chain of events that
occurred for the +12V (CPU) overcurrent will follow for the -12V (I/0) when it
draws excessive current.

When the -2V (I/0) supply draws excessive current the voltage drop across A6R3
exceeds 0.7V, this will turn on A5Q13. This action turns on A5Q2. The
collector of A5Q2 goes high presenting a positive level on A5U4-11. The
remaining chain of events are the same as those for +12V (I/0) and =12V (I/0).

It should be noted here that there is not any current sense resistor in the
secondary of A6T1 to sense an overcurrent condition in the +5V (CPU) supply.
In order to decrease the voltage loss across a sense resistor for the +5V

(CPU) supply, this resistor is placed in the primary circuit of the inverter
transformer A6T1l. Therefore, an overcurrent condition in the secondary on the
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+5V (CPU) is reflected back to the primary, causing an overcurrent shutdown to
occur. This type of overcurrent condition in referred to as a preregulator
overcurrent, even though it 1is the +5V (CPU) causing the overcurrent
condition. It 1is important to note that anything drawing too much current
through A6Ql1 will cause a preregulator overcurrent condition to occur.
Examples of this are shorted inverter transistors or any short in the primary
or the secondary of A6T1 that can draw enough current through A6Ql to be
considered an overcurrent condition.

AlL2 and AlC3 filter the 20 kHz voltage across A6R13 into a negative dc
voltage with respect to REF GND 2. When the voltage across AIC3 reaches a
level of =1.4 Vde, an overcurrent condition exists in the preregulator
circuit. The wvoltage across AlC3 forward biases AICRl and turns on AlQl.
AlQl turns on AlQ2 causing AlQ2°s collector to be approximately =5V. AICR3
and AICR4 are three junction stabsistors, each with a voltage drop of about
2,1V. The =5V on the collector of AlQ2 forward biases AlCR2, AICR3, and
AICR4. AICR2 and AIRS5 latch AlQl and AlQ2 on. AICR3 and AICR4 pull AlU2-7
low causing AlU2°s internal transistor to turn off and allowing AlU2-6 to go
high. Table 3-1 in Section 3 Preregulator Drive, shows that 1f the opto
isolator (AlU2) is off, a condition similar to the internal transistor being
off, the preregulator transistor A6Ql is also off. This action removes all
the CPU and 1/0 voltages.

Under all overcurrent conditions for the -2V (CPU), +5V (CPU), -12V (1/0), and
+12V (I/0) the memory voltages remain unchanged 1if a power fail recovery
system is being used. If a power fail recovery system is not used, the memory
voltages will go down on any of the described overcurrent conditions.

4.2 Memory Overcurrent Circuits

The +5VM supply does not have an overcurrent shutdown circuit, but it
incorporates a current limit circuit. Some of the internal components of A4U2
are shown in the dashed 1lines of figure 4-1. As the current through A4R20
reaches a value high enough to turn on Qx, which decreases the base drive to
Qy, which in turn decreases the voltage drop across A4R23. The decrease in
the voltage across A4R23 decreases the duty cycle output of the pulse width
modulator A4U3B, thus decreasing the output voltage +5VM. If the load is too
high, the voltage across A4R20 keeps Qx turned on, limiting the output current
until the overcurrent condition is removed.

The +12.5VM supply incorporates an overcurrent shutdown circuit. A4U1B
monitors the voltage across A4R5. When the current through A4R5 1is large
enough to be considered an overcurrent condition , the ‘output A4U1-7 turns on
A4CR12. Since A4CR12 is an SCR, it remains conducting until the bias voltages
are removed from the board. A4CR12 turns off A4Q2, which turns off A4Q3.
This action removes the +12.5VM.

If the +5VM current limits or if the +12.5VM latches, the CPU and 1/0 voltages
remain at their respective levels. The +30V (I/0) and -12VM do not have any
overcurrent protection.
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4=3. Overvoltage Protection Circuits

Since the action of all the overvoltage protection circuits is the same, only
the +5V (CPU) overvoltage protection circuit will be explained here.

When the output level of the +5V (CPU) reaches the value to cause A6CR9, a
5.62 volt zener, to conduct plus 0.7V to turn on A6CR18, the +5V (CPU) output
is tied to ground by the SCR,A6CR18. This action produces an overcurrent
condition and shuts down the supply just as if an overcurrent condition had
occurred.

Computer
Museum

+5V (M)

TO PULSE
A4R23 WIDTH
MODULATOR

Figure 4-1. Partial Schematic of the Voltage Regulator A4U2

All voltages that have overvoltage protection convert an overvoltage condition
into an overcurrent condition by shorting the output voltage to ground.

The <430V (1/0), -2V (CPU), and -12VM supplies do not have overvoltage
protection circuitse.

4=4. Overtemperature Protection Circuits

The overtemperature protection circuit consists of the Thermal Switch A6S1 on
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the Mother Board. The thermal switch will open at 212 degrees F to shut down
operation of the power supply. After cooling down to 162 degrees F, the
switch will close and the power supply will continue operation.

When the thermal switch A6S]1 opens due to an overtemperature condition, the
inverting input A5U1D-10 is pulled high through R50. The noninverting input
has a dc voltage of approximately +2.14 volts. Capacitor Cl6 acts as a noise
filter, and when A5U1D-10 goes above +2.14V, the output A5U1D-13 goes low.
This action applies a low level to A5U3-5 (noninverting input) causing A5U3-10
(output) to go to zero. The comparator’s output A5Ul-14 is forced to zero,
reducing the pulse width and the duty cycle to zero, thus shutting down the
power supply. When the temperature returns to normal, the thermal switch A6S1
closes and A5U1D-10 1is grounded. The low level is removed from AS5U3-5 when
A5UID-13 goes high as a result of A5U1D-10 being grounded, and the power
supply returns to normal operation.
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The following definitions of signals are fundamental to the understanding of
this section.

PWU (Power Up) : This signal indicates that the ac line (mains) input vol-
tage is at a level that will provide enough input energy
to the power supply for it to supply all of the outputs at

their maximum ratings. This signal "communicates with the
CPU.

PON (Power On) : This signal indicates that the +5V CPU and +5VM dc output
voltages are operating. This signal "communicates" with

the CPU.
LPU ¢ This is an OR tied signal that indicates the same things
(Line Power Up) as the PWU signal. This is the basic signal for communi-
cating from power supply to power supply, whereas the PWU
‘ signal communicates to the CPU.
PSU ¢ This is an OR tied signal that indicates the same thing as
(Power Supply the PON signal. This signal communicates from power supply
Up) to power supply.
MLOST- :

This signal indicates that the memory voltages are lost and
(Memory Lost) not capable of sustaining the memory, therefore, memory is
lost. This signal communicates with the CPU.

MLO- ¢ This is an OR tied signal that indicates the same thing as
(Memory Lost OR) the MLOST- signal. This signal communicates from power
supply to power supply.

5-1. Power Up Sequence

The signals and timing involved during a power up sequence are shown in Figure
5-1. In a power up sequence the timing between PWU and PON is unimportant.
PON should go high as soon as possible after all of the dc voltages are valid.
When PON goes high, the CPU checks the status of the MLOST- signal. If MLOST~
is high this means that the memory was not lost during a power down sequence,
therefore, the CPU will not perform a clear memory routine. If MLOST- is low,
the CPU will perform a clear memory routine. It is very important that MLOST-
stay low for at least 50 us after PON goes high on a power up sequence (where
. memory was lost) so that the CPU has time to check the status of the MLOST-

signal. If MLOST~ went high as soon as PON went high, a clear memory routine
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could not be initiated. The components that produce the 50 wus delay for the
MLOST- signal are A3C7 and A3R23 on the battery charger board. On a power up
sequence with low battery voltage (below +12.5V), initially the +16.45V bus is
low (below +12.5V). When the ac line (mains) power is applied the +16.45V bus
goes high. The inverting input of A3U2A (pin 4) is at a lower voltage level
than the noninverting input of A3U2A (pin 5). Therefore, the output of A3U2A
(pin 2) is high. As A3C2 charges through A3R5 raising the wvoltage level at-
A3U2-4 to a value where A3U2-2 goes low. This action turns on A3Q5, A3Q7, and
A3Q6. A3Q6 is a three terminal voltage regulator that supplies the internal
bias voltages to the Battery Backup Board. Shortly after the bias voltages
are applied to the Battery Backup Board, the +5VM is applied to J3-F and
becomes valid. A3C7 and A3R23 provide a delay at A3U2-7. Therefore, as
A302-7 goes high MLO- goes high, turning on A3Ql0 and causing MLOST- to go
high.

If a valid battery voltage had been present at the +16.45V bus, A3U2-2 would
have remained low and the MLOST- and MLO- signals would have remained high.
The circuitry for PON and PWU is found on the control board A3AS.

ASU4B monitors the voltage of the bias transformer T2 point "Y". ASR2 is
adjusted so that A5U4~1 goes high when the ac line (mains) input voltage
reaches 88 Vac. It may be noted that the voltage at point "Y" depends on the
value of the ac line (mains) input voltage. When the line (mains) reaches 88
Vac, A5U4-1 goes high and turns on A5Q7. This action pulls LPU and PWU high.
When PWU goes high, AS5U4~14 goes high, and as soon as the +5V (CPU) tied to
A5R19 at point "X" and the +5VM tied to A5R42 at J5-7 go high, then A5U4-2

goes high asserting PSU. This turns on A5Ql7, A5Q18, and A5Ql9, thus pulling
PON high.

5-2. Power Down Sequence

The signals and timing involved for a power down sequence are shown in Figure
5-1. As can be seen from the figure, MLOST~ is a "don’t care" condition on a
power down sequence. When the ac line (mains) input voltage 1is less than 88
Vac, that is, not high enough to maintain the power supply operation, A5U4-1
goes low. This pulls LPU and PWU low. The low PWU signal initializes a power
fail routine and the CPU interrupts its operation to perform this routine. At
this time it is important to notice that PWU is 1low and PON is high. This
means that the ac line (mains) input is invalid, but that the dc voltages are
still valid. As PWU goes low, A5U4-14 goes 1low. This pulls AS5U4-5 low via a
time delay developed by A5C12 and A5R22. This time delay is approximately 500
us and delays A5U4-2 from going low, causing PON and PSU to go low. The time
delay of 500 us from PWU going low until PON goes low is long enough for the
CPU to perform a power fail routine. The power fail routine 1is halted when
PON goes 1low because about 50 us after PON goes low, the dc voltages are
considered to be invalid. The reason the dc voltages can stay up as long as

they do 1is because of the energy stored in the input capacitors, A6Cl2 and
A6C13.
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5-3. Interconnections of the Power Supplies

When several power supplies are connected together, the LPU, PSU, and MLO~ are
all OR tied from power supply to power supply. Therefore, if any one of the
signals goes 1low, it pulls the same signal 1low on all the power supplies
(i.e., when LPU goes low on one power supply, it pulls LPU low on all the
power supplies). When any of these signals go low, they in turn cause the
signals in the supply that communicates with the CPU (PWU, PON, and MLOST-) to
go low.

An example would be two supplies tied together and one supply lost ac line
(mains) input power. If the supply that lost the ac line (mains) power was in
an extender (memory or I1/0), it would pull PWU low on the other supply that
communicates with the CPU +via LPU. This action would cause a power fail
routine to be initiated.

POWER UP POWER DOWN
/ U N/ \

AC VALID — — —_ 2 — AC VALID
AC LINE (MAINS)
VOLTAGE AC INVALID
|

DC VALID — —p — m OC VALID
REGULATED | :
DC VOLTAGES I
DC INVALID | I | (LD INVALID
1 I
| ) o — :4— >50us
Y I I
+— DON'T CARE | 8 ms |
PWU i PWU
| | ‘
| )2 B
RS T
| — I<—- >500us
PON : | I pon
—_— |<._>Os |
WITH PFRS ON—— —— — — — wITH

1

[ ) T 7 "PFRSON
_ | / DON'T CARE .
*MLOST ] | MLOST

*MLOST: THIS SIGNAL IS LOW ONLY IF MEMORY
WAS LOST. IF MEMORY WAS NOT LOST,
MLOST WOULD HAVE REMAINED HIGH
DURING BOTH THE POWER UP AND
POWER DOWN SEQUENCES.

Figure 5-1. Signals and Timing Diagram for Power Up and Power
Down Sequences
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For simplification, Figure

5-2 shows the connections between a CPU power

supply, a memory extender power supply, and an I/0 extender power supply.

1/0 EXTENDER
POWER
SUPPLY

MEMORY
EXTENDER
POWER
SUPPLY

PSU MLO LPU

CPU
POWER
SUPPLY

MLOST PON PWU

CENTRAL
PROCESSING
UNIT (CPU)}

IXB -30

Figure 5-2. Interconnection of Power Supplies.
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POWER SUPPLY TROUBLESHOOTING
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l |
I APPENDIX A |
| |

This appendix contains the power supply trouble shooting flowchart and a parts
location diagram. The flowchart can be used to isolate a failure to a

particular subassembly. The parts location diagram also shows the location of
the power supply adjustments.
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PARTS LOCATION FOR THE POWER SUPPLY

._' Assy 50611349 /@ R1 “ ‘ | e— Y-V

Assy 5061-1345
A3ABA1Q1

' 12VM Adjust
BV TR AP +6V CPU Adijust LeY Adjust

(A3ABR1) {A3ABA2)
G A3A6A1Q2
f ) O A3AGA1Q3

— —

Control Board A3AS

[ A6J4

o —

Battery Backup Board A3A4

— A3ABTP1
3: A3A6F2 .

— —— V%
_] @] 2] m 5061-1348 _| [Riz] Assy 5061-1351
I
A6J2
Cutoff Voltage Battery Charge +12V Memory Adj
h i-
Adjust Voltage Adjust A3A6Q1
(A3A3R1) (ASA3R3) (A3A4R12)
Max. Charge Current
Adjust
(A3A3R2) A3AG6F1
“REF"
o ———1
L A6J1
4 > L
Battery Charge Board A3A3 Jumper Board A3A4
Mother Board A3A6
Assy 5061-1344 Description P':retw#
Preregulator BD, A3A1 50611347 | |
Inverter Bd, A3A2 5061-1344
Jumper Bd, A3A4 5061-1351
OF: Control Bd, A3A5 5061-1345
Mother Bd, A3A6 5061-1371 Power
_5 Output Regulator Bd, 5061-3403 . Supply A3.
© A3A6A1 (Mother Bd 5061-1356
- subassembly
S ' J (o Test Point _
(A3A1TP1) A3ABA1Q3 -2V VO Transistor 1854-0063
A3A6A1Q1-12V VO Transistor 1854-0611
_..I I-—- _l ‘—— A3ABA1Q2 +12V Regulator 1813-0093 J
Inverter Bd. A3A2 Preregulator Bd. A3A1 /// ////////// /] //1/ //
Battery Charge Bd, A3A3 5061-1348 v;’gi‘;ver
Battery Backup Bd, A3A4 5061-1349 12991B/12944B

Figure A-1. Parts Location Diagram
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Figure A-2. Power Supply
Troubleshooting Flowchart
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ITEM ary. MATERIAL-DESCRIPTION MAT‘L-PART NO.
1 1 BACK PANEL 5001-2659
2 1 FILTER 9135-0097
3 1 TRANSFORMER 9100-3949
4 1 CABLE ASSY AC PWR 5061-1358
5 0.25' WIRE - 18 GRN/YEL 8150-2919
6 1 BATT. CABLE ASSY. 5061-1357
7 1 CABLE ASSY. CONTROL 5061-1360
8 4 ACORN NUTS 0510-0110
9 2 LUG SOLDER 0360-0268
10 6 NUT HEX NO. 2420-0003
1 7 LOCKWASHER SPLIT NO. 6 2190-0851
12 1 INFO TAG 6001-2632
13 1 LABEL-WARNING 7120-4626
14 1 CAP 0.6 uF 0160-4413
15 B WASHER FLAT #6 3050-0228
16 1 TUBING HEAT SHRINK 0890-1159
17 1 DIODE BRIDGE - 1906-0225
18 4/R THERMAL COMPD. 6040-0239
19 1 SCREW 6-32X.625 L 2360-0202

5061-1356 Power Supply Rear Panel Assembly

5061-1350
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“B" Model Power Supply Rear Panel Assembly Parts List (5061-1350)

ow :w,”‘o. PART DESCRIPTION ANt PART NUMBER Sreno|  auanmy s
CAPACITOR=FIXED 0160=0413 v 1
n1cC1
LUG SOLDFR #6LKG [0360=0268 U ?
LUG CRP22-18RTe 0362=-0321 U 4
NUT=CAP 0510=0110 U u
THG=-HS 1,5 DIA 0R90=-1159 U n,08 FT
CUNTACT FEMaLE 1251=3411 ) 5
CONN PDST 7POS F 1251-4358 | 1
ca TIE 3,6l 1400=0249 U S
NIONE BRDG 154 1906=0225 U 1
LKWSHR & HEL 2190=0851 ) 7
SCF #p=32X,625L 23600202 v 1
NUT 6=32 ,2504F 2U20=-0003 ) 6
b SR g4 SS 3I050=0228 0l A
PICTR=REBAR PANFL Whyn=1742 W 1
COMPOUND=THERMAL 6040-0239 ) n.ot |IR
L AREL=WAPNTING 7120=U4k26 L 1
LAREL-!ISA 7120=6830 L 1
WIRE 1R GRN=YEL #150-2919 C 0,25 FT
THANSFORMER 9100=3949 U 1
FILTER-LINE 9135=0097 U 1
INFO Tag 5001=2632 W 1
PANEL-REAR,LCPS 5001=2659 W 1
ASSY-CABLE hHA&TI 5061=1357 | 1
ASSY=CABLE AC 5061=1358 1 1
ASSY=CBL CONTROL| [5061-1360 1 1
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ENGINEERING RESPONSIBILITY [l szria 7] | B- 5061 - 1256 -51

REVISIONS APPROVED DATE
AS /SSUED. PEE Pco-27-570% 2 15/28'80
ADD. NO7E 3 Lyl PP | 8-26-30|m

PEF. DW6 ! B-5061-[356-5 A.C. nwPUT
115/230 WIRING.,

CIN C 1 12 |14 |15
23 |26 |28 vulo 32 [33 |38 |43

o

)
WHARNING |
HAZARDOUS VOLTAGES ARE PRESEMT INSIDE THE PowER
BuPely ! BEFORE CHANGING FROM 11O VAC To 220 vAc
CONFIGURATION, OR VICE VERGA, SET ~. POWER AND BATTERYT
T BIAS TRANSFORMER SWITCHES TO OFF AND DKCLONNECT THE POWER CORD'
‘FAILURE TO ORSERUVE THIS PRECAUTION (AN RESULT IN
SERIOVS INJSURY,

. Power
Q owforr
car

D=1 > 5 G — A.oxﬁ/a.lvv'@

F| FLi

<
¢ L MNOTE

Bi _ % e _ NOTES .

_ , I, FANS B3 & B4 ARE REQUIRED oNiY FoR THE WP 2113 B,
i HPZ 1128, ZiIIF, 21/ 7F

_ , 2. ENCLOSED WIRE cOloR coPE( ). CODE USED 1S5 THE
i SAME AS THE RESISTOR COLOR cODE, FIRST NO.

_ : IDENTIFIES THE BASE CoLOR, SEcoND NO,

N usvacoreration —— / i IDENTIFIES THE WIDE STRIP AND THE THIRD NO.

i /DEN TIFIES THE NARROW STRIP .4 Gab DENOTES

WHITE BASE , Y&EUOW WIDE STRIPE, AND VIOLET

NARROW STR/IPE,

NOTE )

LiNg LoaD

I

| FiLTeR N
a4 (e .wT.fﬂv €0 0> D

1

TO BiAS TRANSFORMER T2

@ H SEE FNGINEERING f£ REF, DOCUMENT (£RD)
P/A ©2/09-9 0007 FOR EXPLANATION
OF BHEET NOs,

N 2720vac operATION—o/ &\ E SHEET 10F 10

LC. PSS,
LINE (MAINS) POWER
DISTRIBUTION SCHEMATIC

TITLE -

:msthﬂﬂﬂv>0k>wﬁ

5061-135¢

NEXT ASSEMBLY PART NUMBER

FINISH _wn>rn wnm0®—l\wmm -5

STOCK NO. 9280-0002 PRINTED O DIEPO NQ. 1020-10 CLEARPRINT FADEOUT + SHEEY  OF

IXB-37/-38




~ m N - O
- - o = - -~
4 "3 - 4 O | |2
Q o
+
c3
DETAIL A DETAIL A
(3] Y I a3 f&cr1 o
r| soen:u-/-! u
'l ‘ﬁ l 81905
Sy o I J
[ 114 \
BCL 1 R8 B!) R4 -
E1 l € R3 E o«
3
+ c10 n 7 s
DETAIL A E
DETAIL A *
u u3s
-
o
Q
+ +
cn cs
]
COMPONENT SIDE 1 -~ — 15
CIRCUITSIDE A~ — S

A1 Pre-regulator Assembly

5061-1347

————__ CIRCUIT

SIDE

DN B WN =

DETAIL A

PC BOARD, ETCHED
TERMINAL, ET-E3
SCREW, 4-40 X 3/8
WASHER FLAT 4-40
WASHER, SPLIT LOCK
NUT, 4-40

HEAT SINK
THERMAL COMP.

MATERIAL-DESCRIPTION

MAT'L-PART NO.

5080-9799
0360-0294
2200-0143
3050-0229
2190-0108
2260-0001
1205-0219
6040-0239
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A1 Pre-regulator Assembly Parts List (6061-1347) Sht. 1 of 3

'Lf;' D%E‘é:s‘:cé. PART DESCRIPTION s PART NUMBER ot é QUANTITY PER

CAP ,01UF 0160-2055 U 1
“‘f“

CaP 2,2UF 20% 0160=3901 U '
c1Cy

CAPACITURLFIXED 0160=5054 U >
031C2,17?

CAP SeUF 6VI.C D1R0=-0548 U >
N1C1Lee

CAP 120UF 10% 0180=2145 U 2
007,10

CeF 1500UF 16V N180=2500 U 1
0O

CAP 10001IF {6V 0180=2732 J 1
0011

STUD SO NER TERN 0360=0294 U 2
00F 1 =3

ADH RTV (CLEAP NU7N=0N251 ) 0,01

PES 2,15K 1%.125 069R=00RYy t 1
0112

RES 23.7K 1%.125 [0698=3158 ) 1
noR2

RES 316 1%,125 [(069R=34dy D 2
01F13,17

EES 3.16K 1%,125 0757=0279 J 1
noK7

RES 100 1%,125 [0757-0401 D 3
n1fF3, 8,18

RES 110 1%,125 [0757=0402 ¥ 1
N ORG

RES 511 1%,125 lo757=-0416 B 2
00FS, €

RES 619 1%,125 10757=-0418 U 2
0iIR10,11




A1 Pre-regulator Assembly Parts List (5061-1347) Sht. 2 of 3

I:fg Di.gé.:;‘rcél PART DESCRIPTION ;:fg; PART NUMBER C::,?::N cl> QUANTITY PER
) (FIRST SIX) C

RES 1,62K 1%,125 0757=0428 U 1
00IR1Y

RES S,6 S% 2w 0R11=1675 i 1
00RY

HT DIS PL PWR 120S=0219 U 4

IC SN74S 09 N 1R20=1448 3 1
o0 QU1

IC RELTR ¢SV 1R2h=N1U4 J 1
0 ofia

IC LINEAR 8V 1R26=0294 U 1
OUQ 3

XS8Tk 2N44n3 TH9p 1530271 ) 3
N11,5,7

XSTr 2N4gupt TUQQ 1RS54=0467 v ?
1] 0 “ o E

XSTR 2nN2222ATULH 1R54=-0477 i 1
002

XSTR MJE4Q23 1854046873 U ?
C- [§] N 5 '3 q

DIODE 12079 1901=0029 ) 1
COICw1

ODIODF SIL 1901«0040 L 1
NICkKe

STABISTOR STRg23 1901=-0460 D 2
N1CK3, d

MIODE InNU93e 1901=1065 D 1
ODOCRS

DIODE 1NS817 1901=«1080 D 1
oK k&

DINDE=Fw RRIDGE 1906=0051 U 1
Wyl ol

OPTO ISOLATUR 1990=0444 L 1
oope

LKWSHR 4 HEL 2190-0108 1] 4

CR #4=40X,375L 3200-0143 P a

UT 4=80 ,2S0AF 2260=-0001 7] ]
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A1 Pre-regulator Assembly Parts Lists List (5061-1347) Sht. 3 of 3

few o:‘r,""‘;. $ART DESCRIPTION ANt PART NUMBER senfo|  aummy e
WSHR #4 SS 3050=-0229 12
COMPOUND=THERMAL 6040=0239 U n,01
LAREL-USA 7120-6830 L 1
COIL=FXD s8UH 9100=161313 U ]

nolL 1




e e v | seria [ £-5061 -1347 -51
[ 18 & 8 i 12 |14 15 sT™ REVISIONS APPROVED DATE
W] Gl S N N 2 " [ | |G |REDRAWN FOR CLARITY PER | 777 T
= —__|PC21-5708
, H | A0 woTE £ inpmom |Evseo|
R1 NOTE !
1.62K 2 _H_ SEE ENGINEERING £ REFERENCE DOCUMENT \%3
TR P/N 02109-90007 FOR &EXPLANATION OF SHEETNOE,
2
s 8
Yy
3| %
7
R2
23.7K
AN
R R5
__w sil
—++—pProm CR2
1A 2B CR3 |
) Q2
/ﬂ/ﬁ 190i — 0460 memm
ca
SEE WARNING (8X8) .01
REF COMMON
PINS 9,K
ALL RESISTORS IN OHMS ,—
EXCEPT R ~5H
ALL CAPACITORS IN MICROFARRADS _
+5H AND -5H REFERENCED TO REF COMMON @
ugq
WARNING IN Iw__nmnw +5|E_OUT H > +5H
HAZARDOUS VOLTAGES ARE PRESENT INSIDE THE POWER SuPPLy (8 —< 7H i —=Clo
BEFORE CHANGING FROM 10 VAC TO 220 VAC CONFIGURATION OR 1000 GND CR6 ﬁ_wo
VICE VERSA SET POWER AND BATTERY SWITCHES TO OFF AND 1901-
DISCONNECT THE POWER CORD_FAILURE TO OBSERVE THIS 22 VAC logo
PRECAUTION CAN RESULT IN SERIOUS [NJURY ﬁ _
1.Cs A _c7
@ —< g 1300 GND crs TN 120
WARNING > B 1901
N C £ 1065
» —5 _ — 5H
DO NOT CONNECT REF noxzoz&w REG ouT
TO GROUND (GNDY 7 ) AS THERE 1S
APPROXIMATELY Y150 VOLTS DIFFERENCE U3
CAUTION meq.jmwmw mmm.crm,_mo»u\ m
T HEWLETT PACKARD
ANY MEASUREMENTS USING REF COMMON “ls/ea/po :Em:w_u_ LCPS
MUST BE MADE USING TEST INSTRUMENTS Py 5061-1356 5061 -1347
WITH A FLOATING INPUT /80 | sty seseuiy eans wnEn
THNONE | NoNe £ -5061-1347 -51

LTOCK NG $280.0001 PRINTED ON DIE#O NO 1020-10 CLEARRRINT FAOCOUT

sneer | or
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RS cr3p}
E6 R6 4
R7  Tcrap}
3
o«
tad
>

SECTION A-A

SECTION B-B

WIRE LIST*
RED {LONG)
RED (SHORT)

GREEN (LONG)
GREEN (SHORT)
WHITE {LONG)
WHITE {SHORT)
BLACK {LONG)
BLACK (SHORT)

ITEM QTy. MATERIAL-DESCRIPTION | MAT'L-PART Na
1 1 P.C. BOARD, ETCHED 5080-9796 !
2 8 SCREW 6-32 X 3/8 WITH LK 2360-0119 |
3 1 COMPOUND-THERMAL 6040-0239
4 1 LOCK WASHER # 4 21900108
5 1 FLAT WASHER # 4 3050-0229
] 1 NUT 4-40 2260-0001
7 4 HEAT SINK TO-3 1205-0312
8 8 STAND OFF 0380-0745
9 8 TERMINAL E1-EB 0360-0294

10 1 XFORMER 9100-2951
11 4 XSTR {TO-3) 1854-0869

A2 Inverter Assembly

5061-1344

IXB -45
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A2 Inverter Assembly Parts List (5061-1344)

oy ORSICAATOR PART DESCRIPTION plosin} PART NUMBER Sowr 15l quanTiry per
TFIRST SiX) C

CAR ABOPF 102 N16N=3573 U 2
udCl, e

STUD SOLPFR TERM 0360=0294 L R
OOF 1 =R

SPCR Tav ﬂbl.lﬂﬂ 0380=0745 L 8
HWEQ-I&

PES 47 S%» ,2Y 0683=4705 u 4
0 1 R l ’ 4 ’ ’ 7
o 1) 4
i

He Al Slhk 1205=0312 d 4

xSTR NPN T03 104  |1RS4-0869 1 4
01t 1=4

DINVE TNUOTe 1901=1065 0 4
DUCk 1=y

LEWSHR 4 HFL 2190=0108 4 1

MUT ded4n ,280AF 2260=0001 v 1

SCR #e=32X, 437L 2360=-0119 % 8

WSHK 44 SS 3050=0229 ﬂ 1

LAKEL=-USA 7120-6830 Y 1

XFORMER 9100=~2951 q 1
LT




ENGINEERING RESPONSIBILITY Ll = 1

S I _n 2 I 3 _q g S iz 12 5 Y™ REVISIONS

[ T R il 52 5 v e ey A | 2s 75suep

e Ti B 2,15 7EEE 5T 55T

A ad = B |ZEnle S v T 7
IR D~ 72-5706, AL a3 Ro%
T | 947,34 mEZE T ot iRl
E

FoD. o7z 1

p/oJ2
®)—< 1,8 <

o g2

> SE>—®

NG WIRE WYHT \ . ﬂﬂll/
a= 7~ CR3 LR4 DP I
£ VAN

LH>—(8) ‘

B B anepa 1954-c249
CR1,2,D,+ 1201- 1065
R2,3,5,8 Ol|—2428
R, 4,6,7 OGB3-4705
chz oleo 2573
Tl 2100 — 295

P/0J2
®—< 3c <

®—< NOTE .

®)—< NC , Ti®

. PRI,
@®—< ¢ T@

Ne >—(8) A [1] see enaveering & rercrevce
DOCUMENT (ERD) AN ©02107-90007
s >—(® FOR EXPLANATION OF SHEET NOS.

INVERTE - BO.
o SUPPLY zmsﬁﬂqmgoﬁxe
TITLE 3“»“
! nax assmacy 5061~ (356 ennrwumnen 5061144
ﬂ . |ecme C-50G/ -1344 -5/

r
STOLK HO. $200:0003 PAINTED O BILAD NO 10P0-16 CLEARPRINT FADROUT + BHEET /O \
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c2

R16

c?

cn

R17
R18
R23
R27
R25

c5

E2

E4
- o~
[ 4
E E Q G @
~ @ 0 S -2
x O T Ooaxx
- =
T
@ @«
5&8
SEE DETAIL B
E3 ca |
o~
)
+ E1
-
!A
a8
CR5
SEE DETAILC CRE

L.

5061-1348
A-1808

[e}]

SEE DETAIL A

@, :
8 R20 E9

CR7 a8

»-15

COMPONENT SIDE 1 -

CIRCUIT SIDE A &

DETAILC
ITEM aty. MATERIAL-DESCRIPTION MAT'L-PART NO.

1 1 P.C. BOARD ETCHED 5080-9800

2 3 TERMINAL, E1-3 0360-0294

3 2 # 4-40 x 3/8 SCREW 2200-0143

4 2 # 4-40 WASHER, FLAT 3050-0229

5 1 # 440 NUT 2260-0001

6 1 LK WASHER 4 HEL 2180-0108

7 1 HEATSINK 1205-0219

8 - J— J—

9 - J— R
10 4 SPACER 0380-0305
1 2 SCREW 2360-0117
12 DELETED
13 .05TB THERMAL COMPOUND 6040-0239
14 1 NUT 2740-0002
15 1 WASHER, LOCK 2190-0034
16 2 WASHER, FLAT 3050-0236
17 25" WIRE 18 GA. YEL 8150-0577
18 2 SCREW 6-32 x .250 LG 2360-0113
19 1 JUMPER W1 8159-0005
20 B STUD SOLD. TERM. E4-E1 0360-0474
21 1 EYELET 0361-1076

*A3 Battery Charger (PFRS) Assembly
5061-1348
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A3 Battery Charger {PFRS) Assembly Parts List {(5061-1348) Sht. 1 of 4

IXB -50

'L‘o"_' oetggpsgic; PART DESCRIPTION ;:fg; PART NUMBER é:,?,:;“ é QUANTITY PER
01
03
ns
07

CAP O,1UF 01150=0121 U
otic10

CAP L1UF 20% S0V 0160=0576 U
n1c11

CAP ,01UF 0160=2055 U
ﬂori

CAPACITOR ,(Q1MF 0160=-3451 R
nyca,s

CaP 100UF 20% N1R0=0098 U
n{cCu

CAP 4 BUF 10% 01RN=0116 9
ol e

CaP 1UF 10% 01AN=N291 P
NiC3,5,6

CaP 330UF (0% N180«1714 v
o7

STUD SOLPER TERM  [0360=0294 T
O0F1=3

STUD SOLNER TERM 0360=0474¢ )
NiFn=11

FYELFT 0361=-1076 U

SPCR TAP #&X,125 03R0=0305 U

AQHES[VE CUTN=-0409 P

RES 470k 5% ,25 N6AT=4T45% U
0 OR6

RES 2,15K 1%.125 0698=00R4 U
OOFEU

RES 2.61K 1%,125 0698=0088% U
NOR2S

RES 3.,83K {%,12S 069R=3153 L)
OOR10

RES 23.7K 1%.125 069R=3158 D




A3 Battery Charger (PFRS) Assembly Parts List {5061-1348) Sht. 2 of 4

oy DESGATOR PART DESCRIPTION o PART NUMBER Somr 16| QUANTITY rer
" {FIRST SIX} C
0698=3158

00R27

RES 26.1K 1%X,125 0698=3159 D 1
NOR IR

RPES 4o, 4K 1%,125 06983162 U ?
00F7,16

KES 348 1% ,S0 0698=3403 i 1
00RZ20

RES ¢87 12,1295 069R=344% L 1
Qo2

RES 261K 1%,12% 06983455 U 1
D0RS

RES 287K 1%,125 0h9R=3u56 i) 1
01RR

RES 1,21K 1%,125 0757=0274 L 1
NOR2R

RES 3.16X 1%,125 0757=0279 . 1
nolk12

RES 1K 1%,129 0757=0280 L 1
00R1S

PES 1,33% 1%,125 0757=0317 L) °
NoR Y, 23

RES 100 1%.,125% 0757=0401 ) 1
nNoR1 4

RES S11 142,125 0757=0u416 0 °
01R13,22

RES 750 1%.125 0757=0420 U 1
6 (ORI

RES 10K 1%,125 0757=0442 D 1
niR17

RES 11K 1%,125 0757=0443 U 1
01934\

RES e?7 S%X 2W N811=1659 L) 1
00R21

HT DIS PL PWR 1205=0219 Ul 1

HT OIS T0e3 1205=02R9 U 1
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A3 Battery Charger (PFRS) Assembly Parts List (5061-1348) Sht. 3 of 4

iy DEEEL:Z% PART DESCRIPTION Bl PART NUMBER il é, QUANTITY PER

I1C 7808C 1826=-0146 U 1
00[Qe

I1.,C., MC 3302 1R26=0174 U 1
[P

IC UA TuscC 1R26=0271 1 1
ooy

XSTR 2N440% T092 1853=0271 1) 3
01163,5, 11

XSTR 2N4398 T03 1853-0421 1 1
0081

XSTR 2N3766 TUGS| |1RSU=0259 U 1
nowa

XSTR 2Nguot1 T092 1RS4=0467 U 3
N1R2, 7,10

DIDDE SIL 1901=0040 D 2
N1CKAR, 11

DINDE 1901=1062 U 1
00CHuY

D10DE 1901=-1086 U 3
01CkS=7

DINKE 1902-0064 D 1
nﬁFkl

ND1neZlR {NRD2T 1902~0680 1D 1
00CK2

DIONE 2,37V 5% 1902=-3002 L 1
OOICk9

RES SKOMM 10X 2100=3207 ¥, 1
oo%e

Pfs VAR S00 OnM 2100=3351 LJ 1
00R 3 :

PES SOKOHM 10% fioo-}}%a U 1
Nn1R |

LKWSHK 10 HEL 2190-0034 U 1

| kWSHR 4 HEL >190-0108 U 1

SCR #4-40X,375L 5200-0143 U ?

NUT 4-40 ,250AF 2260-0001 U 1




A3 Battery Charger (PFRS) Assembly Parts List (5061-1348) Sht. 4 of 4

SCR #e=32x,250L 23600113 U 2
SCR #6-32X%X,375L 2360=-0117 U ?
NUT 10=32 ,37SAF 2740=0002 U 1
WSHR #4 SS 1050=0229 U 2
WSHE #10 RRS 3050=-023p U 2
DUPE ORN h010=0015 v 0.001 |
CUMPOUND=THERMAL 60u0=02139 U 0,05
LAREL=-USA 7120=6R30 L 1
WiIRE 1R YFL 8150=0577 C n,21
WIRE JUMPERS 8159=0005 D 1
nylwy
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ENGINEERING RESFONSIBILITY ) seria 7] 1 C-506/ -1:48 -5/
ST ETFTF T FFF T T = rEvions removes | oave |
_a.\ i “ ..u 2 “ u A3 5 e ] 45 ISSUED e W.I\w\lﬁb'ﬁ‘
24 5 m B \nm\buwmn.\m‘nknt\w . DOTE coDE 2 (o .
¢ PC0-22-4350- APD. €8, C3,c/0, d1i,wi ko
R30.DELETED CRIFRII. DAreE GobE 1S 1742 G_ Mu 1140 |
D v‘n%mwﬂ.un.wtﬂw. ADD.CIl, DATE (ObE \ - ; 13.78
- ¥
£E PcO-22-5 A0D. SHT. 60F/0 t\‘ &\\ 4
“re- 704 AR T ey m wrerfss |
£ [4D0. No7E 4 e I
®,? BATT (8,9) NG
|
1 i 1
R. 14 Ly [
—_ == —P/0u3 1 S I3
KRATT. CUTOFE
u\sﬂu CRe G4 RUSG —® CR4 »1043
®»—< L A_,‘EJ ¢ —s D4 >— +18(8,7)
8vac | 138L
®—< T
BPwu—< ¥ _ SfL
| =
@N_ ) e A
R4 . . b
123 K 2 / 3 >—(8N+lev
R6
) 82 gty
CR2 Wi | ef N QN 1
P s | how  2M4k03| 5E >—+8v(gD
czv 0] |-of y |
)
! L«
| M. LOST
R9 “ |
—250 F >—(8)+5M
| I |
N W4 N I R23
|||||||| (IR J
P/033 [k @0
L.m 9 | ZN&AAON
P03 % % | CRYy
IHPA 8 TEMP2 (8 TEMP | | ot
5,15 | [ 00u0
| terl
=
%19 R29
[ ! 2851
ALL RESIQTORS 1IN OHMS EYCEPT WHEREZ NATED )
ALL CAPAC TOARS | IN MICROFARADS |
SET FOR +5, 0.1V HAR.LER REF [ ,
- ey 1 W
[@ ouTPUT SET FOR Fim.Savy WITH NG LOAD Au A PR S — PoJ3
m VOLTALE CUTOFF GET FOR 12 .5V LD — 14l vIEH b 82
A [G] SEE eNGineernG £ REFERENCE pocuMENT (ERD) % %
P/t 02109-90007 FOR EXPLANATION OF SHT. NOs. MG (8)  MLOST(8)
BATTERY CHARGER
BROARD ﬂﬂ“mwv HEWLETT, PACKARD
TiTLE A3AY
129448 a8 506/-/348
NEXT ASSEMBLY PART NUMBER
= ‘ oo C-506/ —1348-5/
[ YT Py —— 3 wneer | oF |
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2Feseq,2
T oo accd
c .
3 c6
~™
5]
c2
2o f c10
@ O =
15 E1
R27
R33
R23
€2 R29
8]
R30
A31

R7
R8
R11

cr7 M
¢ cr7

21

R

c7

R24
R25

R12

cn
CR12
>

CR10

COMPONENT SIDE 1 -

CIRCUIT SIDE A -

. [ .
2e T
R3S, R34 =
el
o R4
£ DETAIL DWG. A
o FOR 03,5
XY o RS
1 ©
@
w3
[+ o
Tp 1 [ <
XX o == =
1 s OI
§ & z DETAIL DWG. B.
e FOR Q2,7
2
'O
!
o
2
2
>
cs +
Mt cRe R26 o
R28 ©)
E P
B2 oo o] ®
(™A CRN o DETAIL DWG. C.
o c 6 ¢ FOR CR11
-4
A R20
A
ITEM aTty. MATERIAL-DESCRIPTION MAT'L-PART NO.
1 1 BOARD ETCHED 50812301
2 3 TERMINAL E1, E2, E3 0360-0474
3 4 SPACER 0380-0305
4 2 HEATSINK 1205-0289
» 15 5 4 SCREW 6-32 x 438 2360-0117
| 6 4 SCREW 4 40 x .25 22000103
» S 7 1 SCREW 2200-0143
8 1 NUT 2260-0009
9 1 WASHER FLAT 3050-0229
10 1 WASHER-FIBER H 3050-0080
n 0578 THERMAL COMP. | 6040-0239
12 4 SPACER ; 03800886
13 DELETED
14 12 WIRE 8150-3426
15 OELETED

*A4 Battery Backup Assembly
5061-1349

IXB -57



A4 Battery Backup Assembly Parts List (6061-1349) Sht. 1 of 4

IXB -58

M| o conton PART DESCRIPTION v PART NUMBER Sourlol  Quanmiry e
(FIRST SiX) C

CAP ,0022UF 10% 0160=0154 1
00[C?

CaP 1UF 20% S0V 0160=0576 3
01Cd,q,111

CAP 100PF S% 0160=2204 1
OOFS

CAP 1500PF S% N160=2222 1
0oIc10

CAP SQ00PF 10% 0160-3458 1
00ICé

CAP ,QSUF=20+4R0% 0160=3460 1
oocC?

CAP 1n0UF 20% 0180=0098 2
00C 1,8

CaP {UF (0% 0180=0291 1
OGS

CAP 3IQUF ¢nX% 01RN=0393 1
00IC12

STUD SOLDPER TERM N360=04T74 3
N1F1e3

SPCR TAP #kX,125 0380=0305 a4

STANDOFF 03R0=0886 ]

ADHESIVE NUTN=0409 0,01

RES 2.15K 1%,125 069R=008Y 1
Dok 16

FES 2,61k 1%,125 069R=0085 1
NOR9

RES 3,R3K 1%,125 0698«-3153 1
ODOR10

RES 4.64K 1%,125 0698=3155 1
00R19

fES 14,7K 1%,125 06983154 1




A4 Battery Backup Assembly Parts List {5061-1349) Sht. 2 of 4

TEm

REFERENCE
DESIGNATOR

PART DESCRIPTION

PARENT

PART NUMBER

COMP.

QUANTITY PER

R v OPTION OPTION
0698=3156

00FR12

RES 19,6K 1%,125% 06983157 U 1
00F 7

RES 22 S% 2# 0698=3609 i 1
NOF2R

RES 120 S%Z 2w N69R~3p22 U ]
00keée

RES 1tk 1%.125 07570280 v 3
00R4, 24
0t 3

RES 42,2 14,125 0757~-0316 L 1
00P26

RE S 100 14,125 0757-0401 D) 2
ntR14,24

RES &11 1%x.125 0757-=0416 D 2
N1R22,32

RES S,11K 1%.,125 0757~0438 0 1
nyr3l

RES 10k 1%,.125 07S7-0442 D) a
nikK&,17,18,21,23,27
ny 10,311

RES 20K 1%.,125% 0757=0449 v 1
ooR29
0oF13

WES 100K 1%.129 0757=046S D 1
O0R3S

RES 1, 47K 1%,125 0757-1094 D ?
00R1S, 11

RES .05 10% I 0B11~1826 L) 1
00RS

RES .07 SX% 5w Pw 0811-3174 U 1
0120

RES 1 10% 40w 0811=3438 U 1
01R2S

HT DIS T0=3 1205=0289 U 2

IXB -59



A4 Battery Backup Assembly Parts List (5061-1349) Sht. 3 of 4

oy OESIONATOR PART DESCRIPTION o ion PART NUMBER Somr o] auanTity pex
. {FIRST SIX) C

IC V REG 1R26-0049 J 1
nolu2

IC MC1458 Py 1R26-0139 L) 1
nou1

I.c, MC 3302 1R26=0174 U 1
nou3

XSTR 2N37u40 TO066 1A53=0052 U 1
00G7

XSTR 2N4uo3 Tu92 1A53=0271 i 2
0YRU, ¢

XSTR 2N439R T03 1R53=0421 U 2
00N3,S

XSTk 2N3766 TOA6 1R54=0259 L 1
00R2

XSTR 2Ngupt T09Q 185U=-0467 L 1
00Ga .

SCR 2NSnk2 1RR4=0232 U 1
0O0CR1t¢

THYRISTOR SCR 1884«0233 U 1
OOCk11

RECTIFIEP SIL 1901=001%3 J q
cllek, 3,00,7

DIODE STL 1901=0040 0 1
NCk13

DIODE INaQ34 1901=1065 D 1
OOF &S

DIONE 1901=1084 U ?
NOCFR, 10

DIODE 6,19V 1902=0049 ) 1
HAV] SRS

DIODE 3,83V 1902=3059 J 1
N0 K&

EIODE 4,64V 1902~3082 U 1
0OLR?

FES VAR &gn OHM 21003351 ¥ 1
00R?2

RES VAR {K 10% P100=-33S52 v 1
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A4 Battery Backup Assembly Parts List (5061-1349) Sht. 4 of 4

ITEM

REFERENCE

DESIGNATOR

PART DESCRIPTION

PART NUMBER

NO. (FIRST SIX]
21003352
00R1
SCR 4=u4qgXx,25 22000103
SCR B4=40X,375L 2°00-0143
MUT deld W/LK 2260=0009
SCR #6=32X,37SL 2360=-0117
WSHR #S 10S50=0080
WSHR g4 SS 3050=0229
COMPOUND=THE RMAL K040=0239
LAREL=USA 7120«6830
WIRE INAWNG wHT R15N=3426
CUTL CHK 3300uUM F10N=1665
oyl
TRANSFNDRMERPLUILS 9100=-4069
0T1
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ul

cr1
R1

(]

CR4
‘

+
R
R
¢cra
R

f¢cre
f&cry

J1

COMPONENT SIDE 1 -

e

i,

) LJ
VIEW “A” ()

REF.

Computer

Museum

MATERIAL-DESCRIPTION

MAT'L-PART NO.

CIRCUIT SIDE A -t

ﬁ ASSY 5061-1361
K /) B840
Z
«© -] 2
€ & &
-
=
«
1TEM qaTy.
—»16 1 1
» S 2 2
3 1
4 .01TB
5 1
6 2
7

PC BOARD-ETCHED
SPACER 6-32x.125
HEAT SINK

THERMAL COMPOUND
TRANSISTOR Q1
SCREW 6-32 x .375
DELETED

5081-2302
0380-0342
1205-0289
6040-0239
1853-0421
2360-0117

** A4 Jumper Board Assembly
5061-1351
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IXB -66

A4 Jumper Board Assembly Parts List (5061-1351) Sht. 1 of 2

TEM

REFERENCE
DESIGNATOR

PART DESCRIPTION

PARENT

PART NUMBER

COMmP.

QUANTITY PER

(FIRST SIX) orTion OFToN g

CAP 100FF 5% 0160=2204 U 1
00/C 2

CAP I30UF 10% 0180=1714 U 1
a0iC

SPCR TAP #6X,125 0380«0342 U ?

ADHESIVE 0470=0409 ¥ n,01

RES 2,15K 1%,125 069R=00R4 U 3
CIR1,ceS

RES 2,61K 1%,125 0698=0085 0 1
N1RY

RES T,R3K 1%,125 0h98=3153 U 1
noRG

RES 287 1%.12S 069R=3443 U 1
noR7

RES 61.9 1%.125 N7S7=0276 U 1
00R 1Y

RES 1,33k 1%,125 07570317 U 1
aolP s

PES S,11% 1%,125 n757=0438 0 1
oaRA

RES .27 S% 2w 0811=1659 1 1
COR10

HT DIS T0e3 1205=0289 U 1

IC V REG 1R26=0049 U 1
Y] TP

I.c, MC 1302 1826=0174 p 1
ool

XSTR 2N4398 TU3 1853=0421 P 1
AN MBI

XSTR 2N4u01 1092 18548=-0U67 | 1
noE3

DIODE SIL 1901=00080 D 2
O0CRe, 7




A4 Jumper Board Assembly Parts List {5061-1351) Sht. 2 of 2

1TEM
NO.

REFERENCE
DESIGNATOR
(FIRST SIX)

PART DESCRIPTION

PART NUMBER

QUANTITY PER

00

(Y

no

ni

Cka,S

CHY

k12

W1

DINDE

RES VAR 1k

LABEL=USA

PIODE 2,37V 5%

SCR #6=32X,375L

CUMPOUND=THERMAL

WIRE JUMPEFS

1901=1086

1902=3002

2100=3352

2360=0117
6040=0239
7120=-6830

8159=0005

b

IXB -67/ -68
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c13 Cc1
1 R27 1
U2 R28 E u1
R63
C2
Raa A3
R45 R4
R46 c3 RS
R47 R6
Cc4 + R7
R30 R8
R48 C5 R9
cra ce 11
CR4 1€ cr1
R49 CR5 k, CR2
. 7+
C15 C u3
Cc8 + R12
R3 R13
R50
R51
c17
R R17
R18
c18 k) R66 c1o
RS2 &
R37 ua
38
R39
C19 Rs3
R61 + CR13
R58 e R19’+
RS9 R20
PR
Rb57 R22
42 R22
Re2 R
R60 +C22 CR3 P} Ra3

E1

ave 1900 @)

E2

A5 Control Board Assembly

5061-1345
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1IXB -72

Ab Control Board Assembly Parts List {(5061-1345) Sht. 1 of 3

ITEm

REFERENCE

PARENT

COmP,

NO. D((:“IGSNA”':IO)I PART DESCRIPTION OPTION PART NUMBER orTION é QUANTITY PER

CAP ,47UF=204R80X [0160=0174 u 2
01C14,15

CAP ,087UF 20% N160=0575 ) 1
01Ce

CAP ,01UF 01602058 U 1
01)CS

CAP 2000PF 5% N160-2225 v 1
oolr2

CAPACITOR-FIXED 0160=5054 u 6

CAP #4,7UF 35WVDC| [01R0=0100 U 1
ntic?

CaP 2,2UF 10% 0180=0197 D ?
01C11,16

CAP 22UF 10% 0180-0228 D) 1
013

CAP .6BUF 10% 0180=0373 U 1
nolcA

CAP S6UF 6VDC 0180=0548 U 1
nolc22

CAP & ,8UF 20% 0180=1701 U 1
nolc12

CAP 120UF 10% 0180-2145 U 1
00ICu

STUD SOLDER TERM 0360=-0294 U °
NOEL,e

RES 220 5% .25 0683=2215 Li 1
00R60

RES 47 &% ,25| [0683=4705 U 1
00RO

RES 2.,18K 1%,12S 0698=0084 J 9
01&4'7:9:28:30:5“:66

RES 2,61K 1%,125 0698=-0085 b 2

4




A5 Control Board Assembly Parts List (5061-1345) Sht. 2 of 3

mem| REFERENCE PARENT comp. [L
DE’:::};TJASTISI PART DESCRIPTION OPTION PART NUMBER OPTION 8 QUANTITY PER
0698=008S

01R23,59

RES 17,8k 1%,125 069R=313p U 1
niR19
niR20

RES 2,R7K {%,125 069R=3151 J 1
00RR

FES 4,22K 1%,125 0698=3154 U 1
niRred

RES 4,64% 1%,125 0698=3155 D 4
61R12,35, 36,64

RPES 14,7K 1%,125 069R=3915¢ v ’
NiFe21,67

RES 26.1K 1%,125 069R«3159 0 1
0ORSs

RES 14,7 1% ,5W N69R=-TIRY L b
01R4gR, 49

RES 3R3  1%,172S N69R=3446 ) >
NlRad,de

L RES {47K 1%,125 069R=~3452 k 1

01P5E

RES 46,4 12,125 06984037 L 2
n1k4S,47

RES ,7RK 1%.125 07570278 J 1
01R17

RES 3.16K 1%.125 (07570279 L 1
00R 32

RES 1k 14,125 0757-0280 0 Q

0|F10,11'2?,26
03 3%3,50,61,62,63

RES 1,33k 17,125 0757-0317 ¥ 1
OOFO?

RES 75 1%,125 N757~0398 U 1
0OR27

RES S11 1X,125 0757=0416 D 3
N1RS1-53
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Ab Control Board Assembly Parts List (5061-1345) Sht. 3 of 3

':f; o?sg:?% PART DESCRIPTION ;:,“,g‘,, PART NUMBER oc"o&; QUANTITY PER
{FIRST SIX, [

RES S62 1%.,125 10757=0417 1
oojr4s

RES 7S50 1%.12%5 0757-0420 Ul 1
01R2S

RES S.11K 1%,125 0757-0438 D 4
¢ctR14,18,37,5S

RES 7.5k 1%,125 0757=0440 w 1
00F3

RES 10k 1%,125 0757-0442 D 1
00R 29

RES 12.,1K 1%,125 07S7=0444 D 1
NIRS7

RES 20K 1%,125 0757=0449 D 1
01ReS

RES 1,47k 1%.125 0757=-1094 D >
nN1R13,38

THG #20 TFE NaT 0R90=0212 U 6,09

IC SN74S112N 1R20=0429 U 1
G ojl2

IC Vv PEG 1826=0049 U 1
00U 3

IC  QUAD COMPTR 1R26=01138 U ?
nollY,d

XSTR 2NG4063 TU9D 1A530271 y 5
0161,€,15,18,19

XSTR 2ilgan1 T0O92 1AGU=0467 U 10
01Qu.5p7-10p12-10.17

NIUDE SIL 1901=0080 ) u
01FR3-5,15

NDINDE ZNR S, 11V 1902=0041 D 1
00K 1

PIODE 2,61V 19020126 U 1
00CR?2

RES VAR 1K 2100=1986 U 2
00R 1,2

LABEL=USA : 7120=6830 L 1
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DETAIL-E

o

6ND
STRAP N

//HHU
830

Il

23 5 1/@
g
(1)

Borrom 80

° (2)

DETAIL-C

{00 0} -8
7 Z

cr3
g

Ry 1A

@. DETAIL-R N

SEE DETAILE

SEE DETAIL R

DETAIL-D

mmm DETAIL D

DETAIL K

26
ma\ El4 £19 €5y cer C€RT
= _
L e
® 5 €17

EI7
£22

E3

TI
v

5061-137/
B8-2043

/ ;
SEE DETAIL C—/ SEE DETAIL &

SEE DETAIL F

G
-
—_—tr

SEE DETAIL A
SEE DETAIL

OUTPUT REGULATOR
BOARD 5061-3403 IS
MOUNTED HERE

THESE ARE WIRED TO
THE DC QUTPUT CABLE
ASSY. 5061-1362

TOEN

TOE12

N Vo

/ WHT/BLUY EID

xBLK

DETAIL-B

DETAIL-F

DETAIL--G

SEE DETAIL-B FOR
VIEW OF SWITCH
2PLCs

DETAIL-A

T

OO

GND STRAP e _ ,
E25
@ +12 i
DETAIL )"
E20
E18
E22
5
&
N
& o
N

DETAIL-H

ITEM Qary. MATERIAL-DESCRIPTION MAT’L PART NO.
1 1 BOARD P.C. 50809798
2 4 PAD-FOAM 4208-0171
3 1 VOLTAGE REGULATOR HEATSINK 5001-2680
4 4 LUG CRP 16-14 03620561
5 3 LOCK WASHER SPLIT 2190-0032
6 3 NUT HEX 2950-0036
7 1 WASHER FIBER 3050-0665
8 1 SCREW 6-32x2.500 2360-0221
9 10 LOCKWASHER, SPLIT 4 2190-0003
10 14 SCREW 4-40x.250 22000139
" 2 EXTRUDED WASHER 3050-0006
12 1 WASHER FLAT 3050-0100
13 1 NUT HEX 2420-0001
14 1 HEAT SINK 12050312
15 2 FIBER WASHER W/LIP 3050-0004
16 2 SCREW 23600117
17 1 WASHER 3050-0239
18 1 SCREW 6-32x.625 LG 2360-0203
19 1 WASHER FLAT 3050-0227
20 7 WASHER SPLIT 2190-0851
21 7 NUT HEX 6.32 2420-0003
22 1 HEAT SINK 5001-2808
23 1 NUT HEX 2260-0001
24 2 EYELET 0361-1076
25 067" WIRE 16 GA RED 8150-2185
26 1 SPACER NYLON 0380-0996
27 1 SCREW 4-40x.750 2200-0151
28 10 CARD HOLDERS 5040-0170
29 1 CAP 2.2NF C23 0160-0128
30 0.33FT| SLEEVING FLEX 0890-0064
31 1 SCREW 4-40 x .56 22000091
32 4 SCREW 10-32x.375 2680-0099
33 4 LOCK WASHER SPLIT #10 2190-0034
34 5 WASHER FLAT #10 3050-0236
35 1 NUT HEX #10 2740-0002
36 3 LUG FASTON 0360-1685
37 3 RIVET 0361-1032
38 2 SPACER 0380-0383
39 3 TERMINAL 0360-0090
40 1 TERMINAL 0360-1167
41 18 EYELETS 0361-0252
42 4 FUSE CLIP 21100269
43 16 TERMINAL 0360-1529
44 3-1/2" | WIRE BLUE 18 GA 8150-2893
45 2500 | WIRE YEL 18 GA 8150-0577
46 2" WIRE GRN 22 GA 8150-1645
47 2 CONNECTOR, PIN TYPE 125612913
48 2 LUG-FASTON 0362-0480
49 0.61 WIRE 16 GA BLACK 8150-2605
50 2 LUG CRP 22-18 GA RED 0362-0317
51 3 TY-WRAP 1400-0493
52 .01TB | THERMAL COMPOUND 6040-0239
53 1 OUTPUT REG 8D HEATSINK 5001-2691
54 1 SPACER 3050-0234
55 1 LK WASHER #10 INT 21900011
56 6 SCREW 6-32x375 23600197
57 1 LUG CRP 22-18 GA RED 0362-0321
58 1 HEX LOCK WASHER 2190-0108
59 95" WIRE 22 GA BLUE 8150-1546
60 1 GND STRAP 5001-2622
61 1 +5V STRAP 5001-2621
62 1 ASSY-WIRING 5061-1362
63 2 SCREW 1/4x20 2940-0103
64 2 NUT 2950-0004
65 1 FLAT WASHER 3050-0222
66 6 FIBER WASHER .144x.25 3050 0023
67 1 WASHER 1/4 FOR #4 SCREW 3050-0229

A6 Mother Board Assembly (5061-1371)

IXB-77/-18




‘ |

NOTE: THIS LAST SINK APPLICABLE
TO B REVISIONS OF 5061-1371
ONLY.

Q4
& @
Q@ N N
Q2
®

@SPLCS

3 Pl

29

LR ATy COTATEONE T

% yfzv
3
[2

) ,(’\:\-yb
Ny‘) /

L DE

ITEM | QTv. DESCRIPTION PART NO.
1 1 HEAT SINK 5001-2691
2 1 PC ASSY 5061-3403
3 6 SCREW 6-32 x .500 WITH LOCK-WSH. | 2360-0121
4 DELETED
5 3 INSULATOR 0340-0503
6 1 THERMO SW. 3103-0085
7 3 SCREW 4-40 x .250 2200-0103
8 DELETED
9 DELETED
10 DELETED
1 DELETED
13 2 DIODE CR 11, 12 1901-0884
14 2 LOCKWASHER .250 2190-0032
15 2 NUT HEX 2950-0036
18 1 LUG SOLDER NO. 4 0360-0272
19 AR | THERMO COMPOUND 6040-0239
20 3 INSULATOR 1200-0043
21 AR | SUPER BONDER 430 ADHESIVE 0470-0526
22 55" | BLUE 22 AWG. WIRE 8150-1546
23 45" | RED 18 AWG. WIRE 8150-2891
24 45" | VIO 18 AWG. WIRE 8150-2894
25 35" | BLK 18 AWG. WIRE 8150-2890
26 45" | W-RED 18 AWG. WIRE B8150-2649
27 55" | W-GRN 18 AWG. WIRE 8150-2899
28 45" | W-BLUE 18 AWG. WIRE 8150-2900
29 55 | W-VIO 18 AWG. WIRE 8150-2650
30 55" | BLUE 22 AWG. WIRE 8150-1546
31 2 SNUBBER (N1, N2) " 1810-0500

Heat Sink Assembly

IXB -79
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AB Mother Board Assembly Parts List (5061-1371) Sht. 1 of 6

IL‘: D::IF(E}.::I’CCE)I PART DESCRIPTION :;:fg; PART NUMBER ;,?,:;N(L) QUANTITY PER um
: (FIRST S} 4

L AP U, 1UF 150=0121 ) 1
10 34

CaAP LO1UF 27% 0150-0123 ) 1
il 17

LaP, 2,2UF 0160=-0128 b] 1
Y W)

CaP SOPF &% Sa0v N1ng=2023 J 1
(10 93

CaP LGLUF N160=2055 ) 4
P11, 8315

LAP 4700FF 107 1402627 ) 1
R

CAP 1150UF G1Aa0-0431 1 l
1K 12,14

Cak 120UF 10% N1RO-2145 L 1
U] ]

LEP STOOUF 6,3 01R)=2652 L 1
[(XV] S

CAP TS50UF 40V L1RU=26573 L 1
VNSl G-

CAFP S200UF 6,3V 01Ry-2654 ) 1
CoL1o

AP 3300UF 25V N1 RO=26568 ¥ L)
oL 4,411,014

CAP 0,0165F 6,3V N180=2659 ! 1
LOL 16

C-F 2000UF 258V N180=2660 ) 1
L3

C<F 900UF 2Sv al 01802755 ) 2
0iL7,9

TRANS INSULATOK 0340«0503 L) 3

STUD SOLDER 0360=0090 J 3
Li1E2,11,12




A6 Mother Board Assembly Parts List (5061-1371) Sht. 2 of 6

by DESIGRATOR PART DESCRIPTION — PART NUMBER omr o] ouantiry sex | um
| FRsT s c

TLRA=SOLLFEY Lubk Ns40=07272 4 1

TER= DBL=TU. N3oli=1167 } 1
- OF |

TERY STHL Fxri N3ov=15829 J 16
o1t "l‘.7115'15'17'?012?

LUs SDLNER »3 N3ibN=1685 ] 5

YLt rLU FLG Nin)l=(252 i 20

kYLl 1210 x,200 C3A1-1032 ) $

LuL CRP22<1%t S0 D3e2-0317 ! 2

Ll CRP2¢2=18RTe N3ne=0321 [ ] 1

L )an=8GL ¢t T N3p2=0561 ) 4

STLUF eV T=A ND3R0U=074%7 | 4

IsPACkEK guX, 129 N3Ry=09964 ) ]

DORESIVE RO U ]lwve VUTu=0S¢e ! 0,01 T

KES 2,610 1% 5 HoyMeUnZi ) 1
(| Eg

KES 42,2 1%2.129 0757=0316 K d
\.‘1”1"1'lu’l9

KES 22r 57 2w U 7640045 ) l
VIR L0, )1

RES 1®x S%X 10A Po n5s11=1580 ) 1
(0112

RES «05 10X 3w N811=-1826 ) 1
N1k3

RES 125 (QHM 0811-1846 ) 1
0Ok 7

RES .25 5% tow 0811-3176 ) 1
OOkK13

RES 0,18 OHM wWin 0811=3293 J 1
00R?2

RES S0 SX 20w Pw 0819=-0022 L) 1
00F 1 4

THERMISTUR 0837«0130 g 2

PrRT NO CONT
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A6 Mother Board Assembly Parts List (5061-1371) Sht. 3of 6

'L‘o“f D!EE:‘:;:C:{)! PART DESCRIPTION ;‘,:‘,g',, PART NUMBER :"mé QUANTITY PER UM

PART NO CONT 0837=0130
OORS, ¢

SLEEVING FLEX, 0890=0064 ) 0.33 F1

T8G HS BLK ,375D 0890=0291 | 0,17 F1

INSL=XSTR 1Nn3 AL 1200=0043% ] 3

HEAT SINK 1205=0312 y] i

LONN=SGL cOnT 1251=0600 ! 2
BIE29,30

CONN PC2X15,1%6D 1251=20345 ! 5
LU 1=S

CONNECTUR: SGL 1251=2913 1 é

LU MALE 5 PUST 1291=3R2% J é
DGR3, 10

Liwiv UTTL 4F 1 1251 =3K37 b 1
RO

L Uwiv PIIST 2Fys 1¢51=424% ) 1
GO 11

LONMN POST 3FYS 1251 =424 y 1
DOl e

L4 TIE S,.s5L 14n0=gu9 s 9 1

RETAHURK=SEUbE K 1810=080¢ ¥ c
(LI N N PR

[C ROLT 45V 1826=0144 4 1
(TE¥] EB1

10 7800C 182b6=014b6 ] 1
b‘('t -z

WSTK NP TU3 10A 18548=-0869 ¥ 1
DY &

THYRISTOK 3RapPs 1BRU=020R \ 1
NOE < | »

THYRLSTOK S(k {hud=0233 J 3
1L ey 4,19

SCHITTRY RECH 1901=0kRrd u 4
L1 1,1P

LTODE AS 30 NS 1901 =893 ) 1

FlART ~U COs




A6 Mother Board Assembly Parts List (6061-1371) Sht. 4 of 6

FCR

oy DESIGNATOR PART DESCRIPTION beuind PART NUMBER :g,’&é QUANTITY PER | UM
(FIRST SIX} ¢

PART NN CONT 1901=0893
I H1TE

NT0DE INd4Q3e 1901-1065 3 1
oI 1y

SRS 19n1=1086 J 2
DO =7,¢

RECTIFIER 1901=1087 ) i
cle~17

Dlu=ZnR 14,7V 27 1902=-0078 } 3
GIC~t,3%,6

DIUCE 3,14V 1902-3036 j 1
G H2d

2TU=2LNR S,62V 2% 19u32=3105 ) 1
e

RIGDE=F~ ErTDGE 1906=0051 9 2
CIL~9,13

RECTIFIEN 1906-0079 L 1
TX{] SER S

LUSE 1A NR P110=0001 | 2
VGF1,¢

FiuSt CLIP ,2500 2110=~G269 U 4

LxaSHK 10 It1 leU-Oull LI 1

L«wSHR (/4 HtEL P190-0032 L 5

LExnwSHRE 10 HEL P190-0034 1) 4

LkwSHR 4 HEL P130=-0108 P 3

LKWSHQ o HEL P190=~=0851 ) 7

DCREW PenNu=0091 ¥ 1

SCR 4=40X%x,25 E200-0103 ) 14

SCR #4=40X,250L P200=0139 ) 12

SCR 4=40X,75 P200=0151 U 1

NUT 4«40 ,250AF P260=~0001 J 1

SCR #6=32X,375L P360=0117 ) 2

#6=32X,.500L P360=0121 L) 6
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A6 Mother Board Assembly Parts List (6061-1371) Sht. 5 of 6

SCKR #6=32%,375L RP360=0197 L) [
SCR 86=32X2,5L 2360=0221 9] 1
VT A=32 wW/lK PU2u=0001 ) 1
NUT 6=32 L 312AF PU20=-0002 s 1
NUT =32 ,250AF Pd20=0003 J 6
SCR 10=32x,375 Poby=0099 ! 4
NUT 10=32 ,375AF P740~0002 L) 1
SCk 1/74=-20X.500L PIuL=0103% } 2
NUT 1/74=20 PA50=0004 Lt é
Ul 1/d4=28 PIS0=003A J 3
WASHER EXTKUDED 3050=0004 J P
WSHR #10 3050«u006 ! é
ASHR #6 BUSQg=0ne23 ¥ b
b.SHR #ne HRS BYS0=0100 ! 1
mSHR 74 $% 3050~v222 ) |
vSHR #6 SS 3050-0227 1 1
NSHR 84 S8 3050=0229 ) 1
KSR ,26010 uRY 3050-0234 ¥ 1
NSHR #1¢ RRS 3050-0236 ) 4
WSHR #8 FIREK 3050-0239 ¥ 1
WASHER FLAT 3050=-0665 ) 1
SAITCH=THERMAL 3103-0085 ) 1
Vip1
FUAM=PLASTIC (1208=-0171 ) 4
WIRE 18 YEL 1500577 C 0,22 FT
WIRE 22 GRN B150=-1545 C 0,17 FT
WIRE 22 BLU B150-1546 E 0.95 FT
WIRE 16 RED B150-2185 C 0.67 FT
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A6 Mother Board Assembly Parts List (5061-1371) Sht. 6 of 6

e m:‘s.f,s“"‘c‘,). PART DESCRIPTION rasent PART NUMBER oen(o|  oumTv et | um
WIKE 16 BLACK R150-2605 C 0,67 rT
WIRE 18 wWHT=RED 3150=2649 C 0,38 FT
WIRE 18 wHl=V]U B150=2650 C O,u46 FT
wIRE 18 bBLK B150=2890 C 0.30 FT
v:IRE 18 KHED B150=2R9] C 0.38 FT
wIRE 18 bLy B1650=2R93 r 0,29 FT1
vIRE 18 v]JU R150=~2894d C 0,38 FT
Alxe 18 WRT =R RISH=2H99 C 0,46 Ll
mInE 18 wWHT=HL U R180=2900 C 0,3” F1
WIRE 304G VKT Ki1Su=3426 L V.33 FT
Chukk R100=3947 b 1

11
AFMP=INVERTE K Fl100«d112 ! 1

(111
+SVv STRaP PO')I-Eb&l & 1
GRUOUND STRAF Bool=2622 & l
VOLT REG HT >k Punl-éoeo g 1
BLTPY REG HT 5k h001l=-2691 & 1
HEAT SINK R001=2808 v 1
GUIDE=PC 5040=0170 ﬁ 10
ASSY=CBL DC wul Bosl=13062 1 1
ASSY=LCPS OUTREL FO06l=3403 “ 1
BUARD=ETLHED BURG=9794 L 1
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NOTE!

M [1] NUMBERS IN PARENTHESIS REFER TO SHEET NOS
OF SCHEMATICS IN SECTION © OF THE ENGINEERING
£ REFERENCE DOCUMENT ' (02/09-90007),
EXPLANATION OF SHEET NO's /S HLSO CONTHMNED
IN THIS DOCUVMENT

0-5067 - 1377 -7

Tl
i =
|
I > 3I3-L(6)T4-L(4,7)
- — — —— “ ity I
— | _ _ | T3-N(6)T4-N(4,7)
*
e 1906-0225 | [ " _ (on HE AT 5WK) +5
L .
Q) _ “ D4+ — . Ts-4(5)
R _ < RS caiB r
115/ 230 VAC Q&l = . LR R 16 ce. s Ta-89101 (%1)
R .0S .
- | _ 22K crib —< AV INPUT  QUTPUT
() _NEuT «—1— | \_ywo ZW 820 3 CR7 cel [3W \A/Wm CI5|E2 ~7REG, -2REK
200 seE | Faav] 4225 ol onp 528 SE>TE
1) c/7 \ﬁ RIO  WARMWG " T 4 <2V
Ciz 22K 2
[Nl
RS “TisasS miz | 43 _ T53 ()
e T | I TR )
W e | (ON HE AT SINK)
(2) T1-15,5 R 1Pl0J2 | ! —>T5-N (5)
- Fl | PUT ouTPYT
(5) I3-2 LA 1o (5) I53«——>T2-P (3) | +__,N_xcma. H2RES
(2) Wj_n_muhn B . Ri2 | (5) T5.Ce— 3T2-N me R? — J5-7 (5)
(2) ), " oo A (5)Te2¢«—— >72-8(3) | ceo +izv
(2) REF COMMAN T1-3,K oW (B) I5-8 «——>T2-R(3) AreZa v,
() T1-8,T Pe-\ (1) 25D VAC _ es J5-Iz
JI-7,H Po-2
5 7ot S=Lh e |
5- S PIl-1 y
J5-€ - INPUT  ouThuT \/ -
& € P 2Q) _ 25V _NRUT NTRYT Ta-12 (47)
&) 35 _ E23) AEz4
(2) J1-1,A A||__ THER M . -lav
E)THERM SW  T5-K - En SW - + N T T |
« SW Ta-1,A <52 . s2 L ®Ha, " .
4,7) Ta-,a / :
\.\hv T5-1,A _ —— wm,\ﬁ ! “ crIS
© ™ (5) %u-_muw T TRy |
3-R. . s PI-1 — !
- Md& - S— mﬂ 30 -5 CPU CONTROL WARNING Y% B R26 75-6 (5)
(5) n%z I5-5 <755 & akE@T wwwu HAZARDOUS VOLTAGES ARE FPRESENT . o.H 2.61K
) pon Ts-1s & 279 4 WSIDE THE POWER SUPPLY. BERORE CHANG~ | 40V T5-0(5)
mwv by qum_ =¢34 2P ! INTER FACE ING FROM 115 VAC TO 280 VAC CONFIGURATION,
) TIvE pip-2 OR VICE VERSA, SET ~ POWER ¢ BATT. SWITCHES
\«Mvﬁ_w._w,\{ m.w nm. 75, 708 Big- 5 mw%n.m.\ DISCONNELT THE POWER CORD. FAIL~ vm-m
P &5, 0 OBSERVE THIS PRECAUTION CAN RESULT t
«w.ﬁ% Uw.u. WMHNS.IA f>c2s +m.u_ IN SERIOUS INTURY.
(Ty+12.5vMm Ta-5513 M DO NOT CONNECT REF COMMON g/ TO GROUND
mwwﬂ\wﬁ T3-3 <— cwo (a0 AVV AS THERE IS 150V DIFFERENCE!
T2-D4 =
&)+3v T3-E,5 . M.N_\A)
®) T3-Rua< L B3EN ANY MEASUREMENTS USING REF COMMON
(78) +8v T4-3Ce ! MUST BE MADE USING TEST INSTRPUMENTS
(D +18v JT4-D,4&— ¢ | WITH FLOATING INPUT.
Gm +8v  J4-E < ||
- a4
4,7)  T4+-R\< o tes
2,3 900
e B P
() TEMP | J3-3 Pa -1
&) TEMP2 I3-1.8 PR-Z @) —BATTERY MOTHER BD.LlCPS
(G) BATT+ T Imﬂ_mm. — IvD 3 SCHEMATIC :m%rﬂqmﬁosb
(6) RRTT — T3-A,15, Pa -4 e A3AL
u&-:?_w.mL s061- /1356 506/- /37/

NEXT ASSEMBLY

PART NUMBER

FINISH

_ SCALE

C-506/-/37/-5!

C5061-1371-51

SHEET or
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E28 -~

E25 Vi

cn

DETAIL A
Qe

R23
CcR25q
R22

Cc30

R25

TP5 TP3 TP4
TP6 TP? TP2 TP

5061-3403 -
A-ISM/ -
7

Q2

/ E29

DETAILA
ITEM oTY. OESCRIPTION PART NO.
1 1 BOARD ETCHED 5090-0582
2 1 SCREW 4-40X.438 2200-0145
3 3 WASHED FLAT 3050-0229
4 1 WASHER SPLIT LOCK 2190-0108
5 1 NUT 4-40 2260-0001
6 1 HEAT SINK 1205-0219
7 - THERMAL COMPOUND 6040-0239
12 1 TRANSISTOR Q6 1854-0683

ABA1T Output Regulator Board Assembly
5061-3403

Computer
Museum
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ABA1 Output Regulator Board Assembly Parts List (5061-3403) Sht. 1 of 2

l:‘%‘ D:gé?t’:f;l PART DESCRIPTION c')::fg': PART NUMBER OCP?I,:):J (L) QUANTITY PER um
; (FIRST SIX} C

CAP LJUF 20% 504 [0160-0576 o P)
nilc29,34d

CaP 1000PF tO% 0160=-3456 U 2
nilcso, 31

CAF 100QUF 20% 0180=-0098 14 k]
()l(?Sr?ﬂy?ﬁ

CAP 4, 7UF 35wyDd  [0180=0100 Y 2
oijcea, 26k

PLD=MTG TOS 0340=0164 3 1

STUD SOLDER 0360=0090 U 7
NTF1=7

TERM STUD FKD 0360-1529 d 7
”15?3-21

STANDOFF=RTVT-04  |0380-1137 y 6

RES 2,37k 12.123 0698=3150 1 1
Ry A

FES 3.48K 1%.129 |0698=3152 i 1
ofF17

PES 215 1%,129 |0698-344] s 1
G1R19

RES 316 1%.129 [0698-34a4 7 1
olR21

RES 1¥ 1%.,129 |0757-0280 o 3
oilrz0,23, 24

RES 10K 1%.12§ |0757-0442 yoo
o1r22

RES 100K 1%.125 |0757-0465 a 1
01R2S

HT DIS PL PwR 12050219 u 1

CONNECTOR; SGL 1251-2913 y 6

VOLTAGE REGLTR 1813-0093 y 1
N1Q3
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AG6A1 Qutput Regulator Board Assembly Parts List (5061-3403) Sht. 2 of 2

ITEM

REFERENCE
DESIGNATOR
{FIRST SiX)

PART DESCRIPTION

PARENT
OPFTION

PART NUMBER

COMP.
OPTION

QUANTITY PER

TC WCI4dSF P{ 1826=0139 1
o1u3

IC V REG =SV 1826=0220 q 1
01|GS

XSTR 2N305S TOJ 18S4=-0063 u 1
164

XSTR 2N6085 TO3 1854=-0611 U 1
01nre

XSTR NPN SI 18S4=0635 U 1
0166

IDIODE 6,19V 1902=-0049 L 1
O1ICH2S

LKWSHR 4 HEL 2190=0108 U 1

SCR 4=40X,438 2200-0145 i 1

NUT 4«40 ,250AF 2260=0001 ¥ 1

wSHR #4 S§ 3080-0229 il 3

CUOMPOUNL =THE RMAL 6040=0239 U 0,01
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v

ENGINEERING RESPONSIBILITY [ seria [ 7] _ w|W0®\ r.wQQ ] -5/
on 12 B |s 6 B I 11 12 4 |15 sYM REVISIONS B APPROVED DATE
16 |17 19 21 22 23 25 29 30 [32 [33¢{38 |43 ) OED %
45 [46 |61 [6 - Z2- , .M g 6 1
5 |46 L2 lw WN&M WW#WM“WW\;MW c“.uw&\ﬂﬂ REF, DESIGHNA TORS n.u\ %\ NINN\\J.
TP3 e PLO-22-570%,4DD. SHT. /0 0F/0 7
9 cHG. DESIGNATORS NO'S, &nf PP y/z7/e0
—Bv > i >—1zv T/0 D| APD.MoTE 4 N [
23 _ E 24 E|[TwWo R1975 IN BRR0€Q,0NE CHG, ToRI 7 ?V_uS Z-1080 I
| \ |
\8vV _
ol 10K
R23S, 22 R2Z | |
- ) —_ - - - L 2 . _HIN<NN.DH_ NOTE :
r-—— - - — —|—_= = = mT T T A [ sec engineering & gere rence
T TRP4 TPE 100K 2, TP | DOCUMENT (ERD) F/N 02109-90007
| ClBzonEE | FoR EXPLANATION OF SHEET N,
_&m\».\ Qs 26|47
Tasv Sv a6\ / _
_ IBE4-08%
MN 2N4g2232 _
_ TP7
—EV, 2V REF o |
- - - - - = = ay |
-=sVv > -2V
\00
ey med] T
+ 18V > B L amz= > +12v TI/0 |
@3 4 Yo' -
c27
20V

OUTPUT REG.BRD.,
AN LCPS HEWLETT ‘w PACKARD
S506/-r37/7 S5061-3403

STOCK NO. 9280-0002 PRINTED ON DIEPO NO. 1020-10 CLEARPRINT FADEOUT

B5061-3403-51

SHEET OF

IXB -93/ - 94



POWER SUPPLY
Part Number 5061-3476/5061-6615
FOR HP 1000 "B” MODEL
COMPUTERS AND EXTENDERS

(2108B, 21098, 2111F, 2112B, 2113B,
2117F, 12979B, AND 12990B)

THEORY OF OPERATION

Computer Serial Prefixes
5061-3476: 2108-2305
5061-6615: 2305 or later

Update 1
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CONTENTS
Subsections C through G
(Date Codes 2305 and above)

"B" Power Supplies (5061-3476/5061-6615)

Replaceable Assemblies

Trouble Shooting Flowchart

Complete Assembly
Parts List (5061-3476)
Parts List (5061-6615)

Al Pre-regulator Board II (5061-3457)

A2 Inverter (5061-345k)

A3 Battery Charger (5061-

A4 Battery Backup Board (

1348)
5061-1349)

Al Jumper Board (5061-1351)
A5 Control Board (5061-1350)
Rear Panel Assembly (5061-1350)

Line Power Distribution

A6 Mother Board (5061-1371)
Theory of Operation (Appendix A)

Battery Box Assembly (12944-60001)
Battery Box Assembly (12991-60001)
Crossover Board (5060-8345)
FPP Power Supply (12740-6000T)
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Update 1

See
See
See

IXC-1
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IXB-57 above
IXB-65 above
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[

PARTS LOCATION FOR THE POWER SUPPLY

Assy 5061-1349
Y O ks
+5VM Adjust '\ +12VM Adjust RED /|\3A6A101
(A3A4R1) (A3AR2) LED
(j:) A3ABA102
<
Assy A3A6A1Q3
5061-3455
\ ) Control Board A3AS
] A6J4
Battery Backup Board A3A4
H—— A3A6F2
[ 1 A643
J [R2| [ra] s061-1348 _I [R12] Assy 5061-1351
————]
Cutoff Vol A2
utoft Voltage Battery Charge +12V Mmory Adj
Adjust Voltage Adjust Ad ' A3A6Q1
(A3A3R1) o(a 23R3')us {A3A4R12)
Max. Charge Current
Adjust
(A3A3R2) A3AGF1
“REF”
L ———1
> ABJ1
< > L
Battery Cherge Board A3A3 Jumper Board A3A4
Mother Boerd A3A6
. New .
Description Part # .
Preregulator BD, A3A1 5061-3457
Inverter Bd, A3A2 5061-3454
2z g2
8§ 9‘,2 Jumper Bd, A3A4 5061-1351
(’.:) & Control Bd, A3A5 5061-3455
@ & Mother Bd, A3A6 5061-1371 Power
Output Regulator Bd, 5061-3403 gggg[g 4";2-
A3A6A1 (Mother Bd 5061-6615
. subassembly
L
f A3A6A1Q3-2V O Trensistor|  1854-0063
A3ABA1Q1-12V 1O Transistor 1854-0611
\_I; f L| ’— A3ABA1Q2 +12V Regulator 1813-0093 )
V V.
Inverter Bd. A3A2 Preregulator Bd. A3A1 VAN,
Battery Charge Bd, A3A3 5061-1348 ';:i\rm
Battery Backup Bd, A3A4 5061-1349 129918

Figure 1. Power Supply Replaceable Assemblies

Update 1
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These voitages are
direct connections to
+5 CPU and -12 VO.
Reseat jumper board
and check output
cable connections.

if still no volage,

replace mother board.

+5M,
and wwﬁz_ OK

Replace +12V

heat sink

battery
backup installed
?

Adjust R12 on
jumper board. if
not within i

replace jumper
board

+5M, +12M

Adjust R1 on battery
backup bosrd for +5M
and adjust R2 on battery
backup board for +12M

Set battery switch

1o "“off” or install
bettery load
simulator plug
12991-60002

+6M, +12M,

Replace output
regulator
board A3AG6A1

Replace
mother board

L

Replace
battery backup
board A3A4

Replace
battery charger
board A3A3

+5M, +12M,

Y

A >

R3 on battery o:m-no-

All DC volitages To check

up and within battery charger

specifications. circuit, go to B
Adjust R2 on

battery charger

board A3A3 until test
point “ref’ on battery
charger board measures
+5.0V.

if adjustment
cannot be made
replace battery

a_..ﬁ-).w! board

Y

Figure 2. Power Supply Troubleshooting
Flowchart
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START

Adjust R12 on
jumper board. If

not within i
= replace jumper -
board
; Re,
mothe
A

cB1
(~ power switch)
trips immediately
upon turn on

Excessive inrush current.
Check for shorted DC output
<o=-1¢, or internal power
supply short, replace CB1

if necessary.

Turn circuit
breaker CB1 ON
(~ power switch)

Y

"

These voitages are
direct connections to

+5M, +12M

and -12M Yes !

No
F
block, input line and check output — F2
CB1, and input wiring. cable connections. oK
If still no voltage, ?
replace mother board.
Adjust R1 on battery
LED on backup board for +5M F
control board Yes Yes and adjust R2 on battery F2ir
ON backup board for +12M
? A
No No No
Check LED s for one of the following states.
Replace —2Vv Replace -12V Replace +12V e
Control Pre- Jato! N | transistor transistor lator
oﬂ_mo & Pre Mmmw r ormal operating state Dubm)_wm on x Q1 on Hh)_on on 4
at i
eat sin| heat sink heat sink Set battery switch
Control & Pre-regulator Not normal fault condition. to “off’ or ins
OFF ON battery load
simulator plug
1299160002
Control & Pre-regulator Over-current on
ON OFF +121,0. =12 10. -2 10; or
over-temperature condition
7||', Replace
Control & Pre-regulator Not normal fault Yes Yes Yes 9“02 backup
ON ON condition board A3A4
Control & Pre-regulator Power supply unable to
FLASHING OFF turn on. Possible low
line voltage or primary
circuit unable to operate. No No No
Control & Pre-regulator Power supply unable to
FLASHING ON turn on due to primary +5M, +12M
circuit overcurrent. Replace output Replace output Replace output !
regulator regulator regulator
board A3A6A1 board A3A6A1 board A3AGA1
Replace Control Board. inverter Board. Pre-regulator >
Board. Q1 on Mother Board. or complete mother
board as required to eliminate the fault condition
Check output
Yes Yes Yes Replace cable connections.
battery charger Replace mother
board A3A3 board.
No ' No No
Replace Replace Replace Check
mother board ! mother board ! mother board ! Yes battery charger
A3A6 A3A6 A3A6 circuit
No -
>




Power Supply Complete Assembly (5061-3476) Sht. 1 of 2

TEM
NO

REFERENCE
DESIGNATOR
{FIRST SIX)

PART DESCRIPTION

PARENT
OPTION

PART NUMBER

COMP.
OPTION

QUANTITY PER

INSULATOK

LUG SOLDER #6LKG
BLK BARR & TERM
MKR STRP 5X,375
TErRM=BARR BLOCHK
L, CRP1é6=14,19F
LUL CRP2o=24,19Ff
LUG CRP22<18,25F
GROM SNAP ,37S1I0
NUT SHMET U 6=32
TERM=BARRBLK TAH
kKwSHR 6 HEL

SCR d=40x,25

SCR Ao=32X,312L
SCK #6=32x,250L
SCR 86-32X,250L
SCR #6=-32X,S500L
SCk #6=32X,750L
SCR #6=32X,750L
SCR 6=32X,375
WSHR %6 SS

mSHR #6 SS

Ew SLIDE DPDT PC
CKT BRKR 2P 10A

FAN GRILLE

0340=-0873
0360=0268
0360=0624
0360-1309
N360~=1830
0362=0144
N362-0u480
0362=-0u82
NU00«0056
0590«0653
1251=35491
2190=-0R51
2200=0103
2360-0115
236U=0192
2360-0193
2360-0201
2360=0204
PSbO-OZOS
FSbO-OSSQ
3050=0227
3050-02248
3101=-133¢
3105=U116

3160=-0092

s

)

i

~ =

—

16

2d

13

16

IXC-5



Power Supply Complete Assembly (5061-3476) Sht. 2 of 2

e D:(EE}:';::TT;T PART DESCRIPTION TN PART NUMBER on é QUANTTY PER | UM
FAN=TBAX 3160-0341 Y 2
LUAM-PLASTIC 42080172 Y 2
FOAM=PLASTIC 41208=0205 C 1
LABEL SERTAL 7120-1002 1) 1
LABEL=CAUTION 7120-3528 ¥ 1
L ABEL=INFO 7120=6073 7 1
L ABEL=WARNING 7120=6317 ) 1
WIKE 22 GRA flSO-lSGB C 0
JECK=LCPS 5000-8088 " 1
LCPS=SIDE COVER LOOO-BISU y 1
BRACKET 5001-2624 " 1
HOLD DWN BRACKET| 5001-2625 4 1
COVER=PROT T8 5001-2628 " 1
LUVER=PRUT FP 50012630 I 1
COVER=FRONT,LCPS| [5001-2660 W 1
COVER=TOP 5001=2661 4 1
ASSY=PS KFAK PNL| [B0b1=1350 n 1
ASSY-LCPS JUMPER| BOo1=1351 " 1
ASSY=CABLE FANS | [5061=1359 1 |
ASSY=CABLE STAT B061=1365 1 1
ASSY=LCPS MTHRBD| [B061=1371 " 1
ASSY=LCPS INV 1I| [5061-3454 y 1
ASSY=LCPS CTR II| [5061=3455 4 1
ASSY=LCPS PREG 2| [B061=3457 n 1




Power Supply Complete Assembly (5061-6615) Sht. 1 of 2

ITEM

REFERENCE
DESIGNATOR
(FIRST SIX}

PART DESCRIPTION

PARENT
OPTION

PART NUMBER

COMP.
OPTION

QUANTITY PER

Um

LUG SOLDER molLk(
BARRIER BLOCK
MKR STKP 5Xx,375
TERm=BARR BLUCK
LUG CrP22~18,25F
GROM SNAP ,37SI1D
TERM=RARRELK TAB
LKASHR 6 HEL

SCR m6=-32X,.312L
SCR #6-32x,375L
SCR ®6=32X,250L
SCR r6-32X,500L
SCR ko=32X.875L
SCR 6-32x,375
WSHR #6 8S
FOAM=PLASTIC
FM=POLYU ,375T
LCPS=SIDE COVER
BRACKET
COVER=PROT TB
COVER=TOP
PROTECTIVE COVER
SAFETY COVER

ASSY=R PNL LCPS

ASSY-LCPS JUMPER

vVis0=-0268
V36u=0624
0360=-1309
0360-1830
0302=0482
0400-0056
1251-3491
2190-0851
2300-0115
2360-0117
2360-0192
2360=0201
2360-0207
2360-0359
3050-0228
4208=0205
4208-0334
5000-8134
5001=2624
5001=2628
S5U001=2661
5001=2696
5040~=6309
5061-1350

5061+1351

Update 1
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IXC -6B

Power Supply Complete Assembly (5061-6615) Sht. 2 of 2

ITEM

REFERENCE

PARENT

Comp,

e e e w22 ] avmmrr un
ASSY=CABLE FANS 5061-1359 El 1
ASSY=LCPS MTHRBD 5061-1371 4 1
ASSY=LCPS INV II S061=3454 4 1
ASSY=LCPS CTR I1 5061=3455 4 1
PCA=PREREGULATOR S061=3457 Y 1
LINE CONF JUMPER 5061=-6618 El 1
L INE CONF JUMPER 5061=6619 3 1
ASSY=LCPS FRT PL 5061=6620 4 1
ASSY=LCPS DECK S061-6621 ﬂ 1
ASSY=CBL FAN 02112-60018 13 2

Update 1




VIEW ‘B’

R11
] :
c3
R1 R12
R14

R35 |

R10

R15

R3s R7 ra2

CR2 -+ CR12- R4 R18

CR4 R34 - 1 R37 w1

R27 R33 S CR3%  CR8—P- VIEW ‘A"

R28 R32 CR1 R20
R8 R21

R31 R30

R29 CR11-9+ CR9 :gi

iy Tag/ R2 c8
R17 g

c7+
CR5 -9+ R16
CR13 >
CR6-#+ as 012 v2 co+
CR7 9+
R13 r +C1
/VL —_—

as
ITEM | QTy. DESCRIPTION PART NO.
1 1 BOARD ETCHED 5180-0113
2 3 HEAT SINK 1205-0349
3 7 NUT, HEX 2260-0009
4 1 SCREW 4-40x3/8 22000143
5 4 WASHER FLAT 4x40 3050-0229
6 1 WASHER SPLIT LOCK 21900108
7 1 NUT 4-40 2260-0001
8 Lz SCREW 4-40 0624-0077

A1 Pre-regulator Board Il Assembly
5061- 3457

IXC -7



IXC-8

A1 Pre-regulator Board Il Assembly Parts List (6061-3457) Sht. 1 of 4

oy mﬁﬁc PAAT DESCRIPTION orron PART NUMBER :f.’gé QUANTITY PER [ UM

C-F 1SO0UF 1Sv 1A 0180=-0194 M P
UiC1,S

C=F 2600UF 20V 0180=2886 D 3
ClC4-¢

SCR TAP 4e40x,351 N624-0077 ¥ 2

R F ,820HM S% 2w V811-1b05 L 1
KIR13

HEAT SINK 1205=9349 J] 3

IC  SNT74LSOON 1820-1197 J 1
p]pu

IC  SN74LS3IBN 1820=1209 3] 1
y1us

IC 7805 1826=-V122 } 1
F‘H B

[C  WUAD CUMPTR 1826=-0135 L i
LJ]JC

L0 MCT7908CT 1826=0344 ) 1
f\p?

KSTR 2MNd40d (N9 18535-0271 3 ]
Llij’!’u’baﬁ

XSTR PNP 2N&WT6 1853~0406 IJ 1
SRY

XKSTR 2Nadol 1032 185U=Ga67 | 6
ViINt,c,7,9=11

KSTR NPN 2N6474 1 ASue=uT727 s 1
vilile

JI0=FW HERDG 109V 1906=0048 ! 1
TITIT

LED-VI3IBLE 1990=0627 L 1
UIFHIG

DPTU=ISOLATOUR 1990=0664 ! i
blb&

LKASHR 4 HEL P190=0108 ) 1




A1 Pre-regulator Board Il Assembly Parts List (5061-3457) Sht. 2 of 4

by DESrAOn PART DESCRIPTION o PART NUMBER ;,?'2',"3 QuANTTY PER | UM
. {FIRST SIX} C

SCR 4=40X,312 P200=-0166 ) 2

PIUT 4=40 ,250AF P26e0=0001 P 1

NUT 4=00 W/LK P260=0009 1) 1

MSHR #4 S8 R3050=0229 J 4

L ABEL=USA L/120-'4:330 L. 1

HO=E ICHED 5180=-0113 ke 1

IXC-9



A1 Pre-regulator Board Il Assembly Parts List (5061-3457) Sht. 3 of 4

ew ":%;‘:% PART DESCRIPTION oo PART NUMBER o é QUANTITY Pt |um

CAP 1000PF 5% 0160=4822 D 1
oicH

LAP 1,0UF +80<20 0160=4844 D 1
(U] o)

CAP 10UF 10% 01R80=-0374 M 1
017

CAP 39UF 10% N180«0393 D 1
1L e

RES 2.7 SY%¥ .25 No83=(27S ) 3
ir

FES 2.2M S% .25 06R3=2255 ) 1
iFAU

KRES 2,15k 1%,.,125 NovyB=0084d . 4
kZ, 3,787

fes 261 1%.125 po98-3152 ) 2
0iFS, le

HES 2.87K 14,129 N6 =-35151 ) 1
(TRE PR

L RES 4.,6u4K 1%,.125 Pb95-5155 ) l

UIRS,2¢

RES 38.3%K 1%,.125 LbQB-Slol |) 1
ikt

ﬁES dp,Uur 1%.125 D698=3162 D 1
i) 1 K £

LES 147  1%.125 Looa-5u3ﬁ D 1
BLEE!

KES 178 1%.125 1698 =3439 D 1
BI.B

RES 316 1%.125] le9s=34aa ) 1
1{RkRZ2h

KES 1 SX .25w FC 0699=-0208 ) 5
UIR14, 8235

RES 1K 1%.125 179 7=0200 h 1
Uik 4

LES 100 1%.125 1TST=0401 J Y
ik 1n,12|,15,24,28=31, 306

RES  S11 1%4.129 757=0416 P e

PART NU CONT

IXC-10



A1 Pre-regulator Board Il Assembly Parts List (5061-3457) Sht. 4 of 4

| REFERENCE wn
ew oisorror PART DESCRIPTION oo PART NUMBER o of oummrver |
PakT NG COTIT 0757=04d1b
uwINt1 77,0217
FES Le62% 1%,125 N78T7=0u4en ) 1
RN )
KES 162K 1%,125 N757=0470 N 1
CIF L
ITUBE=S1LTICUN 1901=0050 ) 4

VI ~ds8,9,13

LlU=PiR RFCI 1901=0731 ) 7
UH',"lo('.'D‘7.11118

DIUBE 1Yn2=0064 3 1
Y SR

Wint JUMPEKS 1 SY=0008 : 1
1k 1

IXC-11/-12






1 | 2 [ 3 . I [ 7
, o —_
ga I
CcR1
IN4BBa
u1
N 7gmsc cuu A
!
P/0 J1 CR2 < I R38
< Seur 1N4BB4 RS Reg2.7 ! _ s g Rz R4 SRS
A 3189 2188 282 $ 1 3 1
2 2 W rim$ -
@ 1. A 48 4K g § R12
o usAa 03 a4 A
P 1 1 3 Ro | 1902
CR3 RS7 - R7 _H_m p— MW N4 N4an3 |—|nw 1. BUF
W ! .
K1 vy Far @2 2. 15K 1_1 Ls38 281 4 -
2. 1% 2N4sm) c2 R1S
! 7.8v RaS1. BK 2N44B1 @ 39UF u4B Juse $1e8 _|ﬁunw 18S4-8408
R11 [
" 2 8 ) — a6 2N4483
@2.8 2 - 1e7 IJ
S Lcos Ls3s
R4
R2 R18 M_m
W 3 281 ; INO14 8
usc [ P/0 1
2. 15k
s R3 U4A |oO|o. |
[ 2 1=« = e 2N44pa 98 pr— B e @
1/ Ls3s
. 1N4BB4
2
972n44m1 Lses . 2 cre
' R17 1N4BB4
P/0 J4 2 11 s CR7
| CR14 , IN4PB4 J
(m—===-==-9 I
@ 7.H D> ™ T T 1 cs 2 2
t | o< C4
© 8>3 2 e
&5} L il ) - ;
D i > crin ¥ i
i c
_ ce cs c8 LsBB 4 '
ALL g4t o R28
318
2688UF
r23 i
ueA
. 1o Rez $4 04K 3 287K
r18 3 13
182K s 5 ! | |
1, i
- cr13
330 - N1+
Ve AN {ae
1 R24 s Rao 2N44my
r28 < 189 R27 198
2.2m S11 2 Vv o
P/D J1 W f Q12 18%4-8727
R21 nql—n cRe N
8. 3% ¢ INg14 CR9
1 3 _nc__..@ 14 e
. 2 2 01m a1l W
@ 15.5 D> } 2N4481 1 iee
| cRry1 e 1 ..."h  R32 2 RInZ au_u“m
B |
SEE WARNING FOR REF GND 2 \/, 1IN4BB4 188 ! !
S _uz2
ALL RESISTORS IN O
ALL CAPACITORS IN MICROFARADS ] 7980C | or
cR12
_H_..:-m POINT PROVIDES +SV FOR ces L R oes
Us-us 2 1SBUF m_ SHEET (2> OF 18
SEE ENGINEERING AND REFERENCE DOCUMENT (ERD) AV - 3
P/N B2189-98BP7 FOR EXPLANATIONOF SHEET NO'S
11 WARNING |} (| cAuTION [}
HAZARDOUS VOLTAGES ARE PRESENT INSIDE THE POWER SUPPLY. MADE
SEFORE CHANGING FROM 118 VAC TO 228 VAC CONFIGURATION OR o G NADE
VICE VERSA SET POWER AND BATTERY SWITCHES TO OFF AND - v P. MINER PREREGULATOR 11
DISCONNECT THE POWER CORO. FAILURE TO OBSERVE THIS USING TEST INSTRUMENTS pRawN | HEWLETT/PACKARD
PRECAUTION CAN RESULT IN SERIOUS INJURY. WITH A FLOATING TWSUT D. BELL b1 e LCPS  (ASAD
SB61-3476 -
11 0D NOT CONNECT REF. COMMON 4 TO GROUND 4 AS THERE IS APPROX. 138 VOLTS DIFFERENCE || P MINER paRTy 06179457 |
2 1 _ -
1 T B T 3 I < 1 E | ] I 7 SHIOF 1

5061-3457-51

IXC-13/-14




TYP
8PLCS

Jdcr2

lacra

[~
.\SEE
DETANL B

5061-3454

DETAIL A

LT 7777~

I TTI I L 7 vzt T
oS s

E1RED BLK
E2 RED

DETAIL B

E3 BLK WHT
E4 WHT
ITEM Qry. DESCRIPTION PART NO.
1 1 P.C. BQARD, ETCHED 51800111
2 8 SPCR TAP #6x.187 0380-0745
3 8 CONNECTOR, PIN 1251-2913
4 4 HEAT SINK TO-3 1205-0312
5 8 SCREW 6-32x.438 W/LK 2360-0119
] 4 XSTR TO3 G1-Q4 1854-0869
7 1 NUT #6 2420-0001
9 1 FLAT WASHER 3050-0228
10 1 TRANSFORMER T1 9100-4142

A2 Inverter Board Il Assembly

IXC-15



IXC-16

A2 Inverter Board Il Assembly Parts List (5061-3454) Sht. 1 of 2

ew Ds:gé.ézﬁ;)u PART DESCRIPTION Mewiind PART NUMBER o é QUANTITY PER | UM
SPCH TAP n6Xx.187] (0330=0745 | 8
01p 1 =4
HEAT SINK 1205=vu312 | 4
CUNNECTORe SGL 125)=2913% } 8
U1g9=J¢
XSTw NPN TO3 104 1R54=-0R69 L) 4
O1f 1 =-d
SCR #6=32X,437L P3n0e0119 J o]
NT o=32 w/Lk baP_U-Oool ) 1
WSHR "6 SS 3050=0228 ! 1
LAHEL=-USA 7120=-6830 L 1
A=pMRe JNVEFRTER H100=41472 L) 1
HL=ETCHED EIHU-Ulli d 1




A2 Inverter Board || Assembly Parts List (5061-3454) Sht. 2 of 2

oy DEEEEE’.C,‘%' PART DESCRIPTION oeing PART NUMBER cf,?,:;',;é QUANTITY PER | UM

CAP L1UF +80 0160=4841 D 4
O1C 1 rcr 3 d

RES 1 1% ,75W P« 0811=0060 B 4
VIR1,2,3,4

PlU=1N4937 1901-0R 31 N 4

VIChk]1=4d

IXC-17/-18






—

1 1 3 ; [B-5061-3454-51
Fbﬂ%l
| AS ISSUED PER P hd
Tw PC22-sp39
Pco.22-6728
WEXT 4SS, WAS S o61-F476 m%\$
P/O J2 ;
! !
@®i1.A D> _ ,
| ,ﬂ,
_ .
_ 0B R —\ R2 w\
VA — o1 CR1 —/MN— 02
_ 3 . ha NM _ " e NM CcR2
_ _ cr_{_ c2 gr
_ e. 1T 0.1 T
° | .
@12, N [>
(RS> _ J
_ _
| T1A | N
@ 13.p D—+ | v
(R> {
! _
_ P/O J2
|
T -+ > s.e <@
_
_
_
_
o4 _
8
_ _
P/0 J2 _ AEL 1 S>7.h @
I _
° !
8 14.R —+ ;
Bw> | |
R3 !
Re
T18 CR4
| wyy __,\nm AA— _T\%. YAN
1 1 ,
@ 15.5 D—= i NM CR3 |
(4 D) _ “U»“7 ca i __
8.1 T
_
|
@ 3. D> I 1
_
_H_ SHEET (3> OF 18
ALL RESISTORS IN OHMS
ALL CAPACITORS IN MICROFARADS
SEE ENGINEERING € REFERENCE DOCUMENT
(ERD> P/N 82109-9P827 FOR INVERTER BO 11
. HEWLETT/PACKARD
EXPLANATION OF SHEET NO°S e LePS caan2>
spe1 -
o &6 ARTy S801-3454
- Ssel _ 3434 .31
s

! 1

T 7 SH{ OF

Update 1
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R3

RSS +c12 c17+ RS3
(68 CcR1 CRO-H+ rew
R29 25 CR10-+ c20 -4-CR11
° R24 R30 R62
5 R23 CR14-p v? c19 c21 R77
R26 R28 R66 RE3 ci6 R84
R25 R27 R4S R68
R22 R34 R62 R67
R21 R35 ags RE5 R72 ge
us | - R7 R6 R64 R61 & u13 un e
5 R1 wi vl R63 CRI3-» = 3 ¥
R4 R46 RS55 R56 —
ce R47 M RS54 RS9
O R42 R16 R4g R82 M M
~N
-4
us s vz [~ | us u10 v12 ‘ e U4 us
~ @
-4
o
c4 F_@ . R14 R76 R37 R30
- B1Z__ R13 R15 R36 R40
e [T e R20 AN R10 Rat fas
LA X2 Qv (a8 (08
16 o ars CR17-9+ R9 g::
- CR3 -9+ REO CRI8-M
c1 CRE-»+ *g:; CR1 - R74 R79 cu4
cs a CR16-B- CR15-- R73 +c2
1 COMPONENT $IDE ——8M8M8M ———15
A CIRCUIT SIDE ——————— S
ITEm | ary. DESCRIPTION PART NO.
1 1 BOARD, ETCHED 51800112

Ab Control Board Il Assembly
5061-3455

IXC-21



IXC - 22

A5 Control Board || Assembly Parts List (5061-3455) Sht. 1 of 4

REFERENCE
DESIGNATOR
(FIRST Six}

ITEM

PART DESCRIPTION

PARENT
OPTION

PART NUMBER

COMP.
OPTION

QUANTITY PER

CAF=FIX ,01UF

01#6,10;11116120

CAP ,22UF +80=20
01C14,15
aSiICtL3

CAP 1,0UF +80«20
01iC4,5

CAP 1000PF 10%
01C7,8

CAP ,15UF 10%
01iC12

CAP 1UF 10X
01C9

CAP=TA 3,30F
01C1,2,17,19,21

C=F 82UF 10V TA
01C18

INSUL=XSTR NYLON

RES 4ed 1%,125
01RY

RES 2.15K 1%,125
01R24,37,

RES 2,37K 1%X,.125
01R23

RES 2,87K 1%,125
01R6S

k QES 3.,83K 1%,125
01R1,74,80
% RES 4,64K 1%X,.,125
1%59

RES 19.6K 1%X,125

01R22,26/,29, 36,41

0160=-4832

0160=4842

0160-4844

0160-4847

0180~-0218

0180-0291

0180=2690

0180=-292S

0340~0190

0698=0082

0698~-0084

0698-3150

0698-3151

0698-3153

0698=3155

0698=3157

Update 1
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Ab Control Board 11 Assembly Parts List (5061-3455) Sht. 2 of 4

REFERENCE
DESIGNATOR
(FIRST SIX)

ITEM

PART DESCRIPTION

PARENT
OPTION

PART NUMBER

COMP.
OPTION

QUANTITY PER

um

V1R62,53
01k27,35
U1R9,13
01R63
01R76
01R10,14
01R73,79
01R42,58

01R7,12,
03R3I9, 40
Osraf

01R11,1S
01R18,290
01R30

01RS6,66
01R25

01R68,69
01R4S, 46

01R6

RES 46,4k

RES 464k
'6“,67

RES 133

RES 147
KES 215

RES
v52

316

RES 31.6

RES 1,78K

RE S 1K

RES 68,1

RES 100

RES 750

RES 10K

RES 16,2K

RES 90,9k
v 71,72

RES 100K
v54,78,84

RES 1.47K

1%.125

1%X.125

12,125

1%.125

1%.125

12,125

1X.125

12.125

1%,125

16,21,28,34,38
148,55,61,77,82

1%.125

1%.125

1X.125

1%.125

1X.129

1%.125

1%.125

1X.129

0698=-3162

0698=3260

0698=3437

0698~3438

0698=-3441

0698=3444

0757=0180

0757~-0278

0757-0280

0757-0397

0757=0401

0757=0420

0757=0442

0757-0447

0757=0464

0757-0465

0757=-1094

Update 1
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A5 Control Board Il Assembly Parts List (5061-3455) Sht. 3 of 4

oy oESGNATOR PART DESCRIPTION et PART NUMBER Somr 1ol auanmity een | um
(FIRST SIX} P

RES 10 SX 2W PW 0811-1678 '3 2
01R17,19

RES=FIXED 0 OHM 0811=-3587 3 1
01jw1

NTWK RES 9X4,7K 1810=-0279 E 2
0fR2,3

IC SN7406N 1820=0471 a 1
oius

IC SN748140N 1820-0697 E 1
oiu1a

IC SN74LS74N 1820-1112 E 2
ofu4g,9

IC SN74LSOON 1820=-1197 £ 1
otul2

IC SN74LS27N 1820=1206 E 1
o1u11

IC SN74LS38N 1820=1209 E 2
01us,6

TRANSISTOR ARRAY 1821=-0001 E 1
otu7

IC LM3II9N 1826~0138 E 3
01U2,10,13

IC LM324N 1826=0161 3 1
01U3

IC 1403 1826=0544 '3 1
01U1

XSTR 2N4403 T092 1853=-0271 F 3
01R1,3,5 A

XSTR PNP 2N2907A 1853=-0281 E 1
0106

XSTR NPN SI PLS 1854=0071 E 2
01Q7,8

XSTR 2N4401 T092 (1854=0467 3 1
0109

XSTR 2N2222AT018 1854=-0477 33 2
0102, 4

IXC-24 Update 1



A5 Control Board |l Assembly Parts List (5061-3455) Sht. 4 of 4

iTEm

REFERENCE
DESIGNATOR
(FIRST SIX)

PART DESCRIPTION

PARENT
OPTION

PART NUMBER

OPTION

comp |L

O
C

QUANTITY PER

01

01

01

0t

CrR1,3,

CR14

CrR2,4

CR11

DIODE=SILICON
5'10,1?,13,15'18

STABISTOR STBS23

DIUDE 10V ZEN

DIODE-LIGHT EMIT

LABEL-USA
LLABEL=-DATE CODE
BD=E TCHED

3060 VACUUM FIX,

1901-0050

1901=-0460

1902-0025

1990-0486

7120-6830
7121=-2061
$180-0112

ET16742

Update 1
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ENGINEERING REsroNSIBILITY (gl szma [ 7] _ C- - -
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mem ENGINEERING + REFERENCE DOCUMENT (EED)
P/N 9285/- 9000/ FOR EXPLANAT ION OF SHEET NO'S
INHIBIT+ . .
b ‘ [2] sueeT (52) gF 10
PBV.LV >— 1

arv. —

ITEM MATERIAL-DESCRIPTION MAT'L-PART NO. MAT'L-DWG. NO. MAT'L-SPEC.
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Ao it Y2 PaLes
s

1TEM| QTyY. DESCRIPTION PART NUMBER
1 1 BACK PANEL 5001-2659
2 1 FILTER 9135-0097
3 1 TRANSFORMER 9100-4259

Y 1 CABLE ASSY. AL PWR 5061-1358

S |0.29'| WIRE - 18 GRN - YEL | 8150-2919

6 1 BATT. CABLE ASSY. 5061-1358

T 1 CABLE ASSY. CONTROL 5061-1360

8 1 SCREW 6-32 x .312 LG | 2360-0195

9 2 LUG SOLDER 0360-0268

10 5 NUT HEX NO. 6 2420-0003

11 T LOCKWASHER SPLIT #6 2190-0851

12| 1 INFO TAG 5001-1632
13 1 LABEL WARNING 7120-4626
14 1 CAP 0.6 MF 0160-k4413
15 DELETED

16 1 CAP PLASTIC 1401-0197
17 1 | DIODE BRIDGE 1906-0225
18 | A/B | THERMNAL COMFD 6040-0239
19 | 1 | SCREW 6.32 x .625 2360-0202
20 1 TIE POINT 0360-0014
21 1 CAP 4T WF 0160-017k
22 | .750| SLEEVING-FLEX 0890-0064

Rear Panel Assembly
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IXC -34

Power Supply Rear Panel Parts List (5061-1350)

ITEm.

REFERENCE
DESIGNATOR
IFIRST Six

PART DESCRIPTION

PARENT
OPTION

PART NUMBER

comp |t

OPTION

o
C

QUANTITY PER

]

CAP 47Uk +80 0160=G174 2 1
o1c2
CAPACITOR=FIXED 0160-4413 E 1
01(C1

TIE POINT 0360=0014 E 1
LUG SOLDER #6LKG| [0360=0268 F 2
SLEEVING FLEX, 0890=0064 El 0.125 FT
CaP-PLASTIC 1401=0197 3 1
I710DE BRDG 15A 1906=0225 F 1
LKWSHR 6 HEL 2190-0851 £ 7
SCR #6=32X,312L 2360-0195 F 4
SCR #6=32X,625L 2360=0202 € 1
NUT 6+32 ,250AF 2420=0003 3 6
FTCTR=REAR PANEL| |4040-1742 El 0.0001
COMPULIND=THERMAL 6040=-0239 £ 0,01 [TB
LABEL-wARNING 7120-4626 F 1
LABEL-USA 7120-6830 E 1
WIRE 18 GRN=YEL 8150=2919 0 0,29 FT
XFMR=PWR 9100-4259 3 1
FILTER=LINE 9135=0097 E 1
INFO TAG 5001=2632 F 1
PANEL=RE AR, LCPS 5001-2659 E 1
ASSY=CABLE BATT 5061=1357 3 1
ASSY=CABLE AC 5061=1358 E 1
ASSY=CbL CONTROL| [5061=1360 £ 1

Update 1
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HAZARDOUS VOLTAGES HRE PRESEMNT INSIDE THE PoweER
svPply ! BEFORE CHANGING FROM IISVAC To 230 vAc
CONFIGURATION, OR VICE VERGA , SET ~. POWER AND BATTERY
SWITCHES TO OFF AND DIKCONMNECT THE POWER corRD'
~ Power FAILURE TO OBSERVE THIS PRECAUTION CAN RESULT IN
Q owfoFr SERIOVS INJIURY. |
YN cleenit
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& > v|.TU o> ||.|
| © > < > I, FANS B3 ¢ T ARE REQUIRED ONLY FOR THE HP 2113 B

HPZ /2B, 211IF 2117 F
2. ENCLOSED WIRE cotorRr coPE(D. CcODE ysep 1S THE

SAME AS THE RESISTOR COLOR cODE , FIRST NO.

_ IDENTIFIES THE BASE COLOR, SECOND NO.

N— _  usvac orerATiON ——_/ IDENTIFIES THE WIDE STRIP AND THE THIRD NO.
/DENTIFIES THE NARROW STRIP €. @4D DENOTES
WHITE BASE ,YELLOW WIDE STRIPE , AND VIOLET
NARROW STRIPE,

TO BIAS TRANSFORMER T2

3| sef engineERING £ REF, DOCUMENT (€RD)
& P/A 9285| -9 000! FOR EXPLANATION
pa

NoTEl| NoTE) OF BHEET NOs,
oxe f

e

N 230vac owm:,:oz*ll\ u SHEET 10F10

DESCRIPTION MAT'L-PART NO. MAT'L-DWG. NO. MAT'L-SPEC.

r\m . U. m s.v _
LINE (MAINS) POWER =
DISTRIBUTION ScHEMATIC. :msFmeeEﬂ§ok>xb
TITLE

5061- 66/5~

NEXT ASSEMBLY

PART NUMBER

FINISH

——

— SCALE

B-5061-66/5 -5/
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)
0 C rg [DOOO| ©
C ~ cey e20 © RE
czé D ITEM [Ty DESCRIPTION PART NUMBER
DETAIL-D Rio :
@1 cecl —hA n&_H_ &% cg I—f | 1|1 | MOTHER BOARD P.S. 5061-6622
| 4 N E D 2 DELETED
7 N w
W N s 3 DELETED
. @ N m m C y DELETED
5 N \ o s | s | rv-wrap 1400-0493
Q ot W clo 4
N wm N 3 3 1—5 R6 6 | u | screw 6-32 x .375 2360-0197
¢
N S Q [ T Fz ] 7 | 4 | WASHER, SPLITLOCK 2190-0851
x : @ :
e X} Fz ] |
M R RIYy i u Q o | 8 | u | wur, KEX 6-32 2420-0003
S =5 i i PSS S
* I @ P uﬂwﬂ o 9 DELETED
el
ﬂ Js N s RI2 7 can - 10 DELETED
| M_ D E ED k3§ 1 DELETED
| P9 elo 3 Qi 19 CRI4 CRI6
| N 12 DELETED
| 1 C C O 13 DELETED
- =
O \ L oA O» Ll ] _ 14 DELETED
/ _ \(Jv 15 | 5 | WIRE, YEL 18awG 8150-0577
4 PLACES e / 16 | 6" | WIRE, GRN 22AWG 8150-1545
17 DELETED
ce9 ﬁ DETAIL- E . >
1 DELETE
HEAT SINK ASSY. 16 PLRACES
WHT/ WFI\ RED 19 | 2 | WASHER, SPLITLOCK 2190-0032
DETAIL~F MOUNT HERE ,
_— SEE DETA\W A AND B : | 20 DELETED
\ 2360 -o117 ; 21 | 4 | WASHER, FLAT #10 3050-0236
- 22 | 1 | WASHER, INT. LOCK 2190-0011
@Ocqvc._. REGULATOR BOARD m
23 | 1 | NUT, HEX #10 2740-0002
MOUNTED HERE \D_
1251- 2913 24 | 4 | WASHER, SPLITLOCK #10 2190-0034
25 | b | WASHER, 10-32 x .375 2680-0099
&2° 1205 -0312 26 | 1 | LUG, CRIMP 22-18AWG RED 0362-0321
@3 " (NOT SHOWN) REF. ONLY
o ¥
w\i&i 27 | 2 | scRew 1/4-20 2940-0103
| | 28 | 2 | NUT 1/4-20 2950-000k
|
i 29 | 4 | FoaM pLASTIC 14208-0171
-
DETAIL"D 30 | 8" | WIRE 16AWG RED 8150-2185
F > 31 | 4 | LUG, CRIMP 16-14 1251-5053
L /o \|\|\; 32 | 8" | WIRE BLACK 16AWG 8150-2605
5 . /. vio _ 33 | 10 | GUIDE pC 5040-0170
l—/
To DC ouTPULT is)_ _oﬁp WHT/BLU E1D 3 DELETED
1
CABLE < / | " -
A o @ . BLK 35 | 12 | SCREW L-40 WITH STAR WSH. 2200-0103
WIRES GO TO 36 6 | FIBER WASHER .1kkL x .250 3050-0023
| ® /(\G,A Z @ MOTHER BoARD 37 | 1 | OUTPUT REG. BD HEAT SINK 5001-2691
| A zePLcs Tens
| \ 2 O o¢ ° » Y77 ] META- STEA 38 | 2 | FIBER WASHER W/LIP 3050-0004
6 \o ®® N . ! Ji AND RAw BoarRD )
0 e v.«\«\$ _ ﬂ A / UF..\.HU : 39 | 1 | SCREW NYLON #4 x .500 0570-0031
U \ /IV ~ - _
G/Vﬂ“v\@@\@u G&/y g QM DETAIL - A- _ DETAIL -E %0 | 1 | HEX LOCK WASHER 2190-0108
- )\/\/ . @ @\\Mﬂ W | 1 | FLAT wasHER 3050-0222
27)2PLcs H DETAIWL F 42 | A/R| THERMAL COMPOUND 6040-0239
, ~ (S PLACEYS) "
4/@ 3 | 1 | VOLTAGE REG. HEAT SINK 5001-2680
\O Ui | 1 | HEAT SINK ASSY. LCPS MOTHER | 5061-6625

w DETAIL-C

A6 Mother Board Assembly (5061-1371)
Update 1 IXC -37/-38



3 PuLaces

Update 1

I
! NZ
DESCRIPTION |l

1 1 HEAT SINK 5001-2691
2| 1 5061-3403
3 6 SCREW 6-32 x 500 W/LOCK-WSK.| 2360-0121
5 | 3 | INSULATOR 0340-0503
6 1 THERMO SW. 3103-0085
7 3 SCREW 4-40 X .250 2200-0103
18 | 1 | LUG SOLDER NO. 4 03€6-0272
19 | A/R | THERMO COMPOUND 6040-0272
20 | 3 | 1NsuLaroR 1200-0043
21 | A/R | SUPER BONDER 430 ADHESIVE 0470-0526
22 [5.5" | BLUE 22AWG WIRE
23 |4.5" | RED 1BAWG WIRE
24 |4.5" | VIO 1BAWG WIRE
25 |3.5" | BLK 1BAWG WIRE
26 |5.0" | W-RED 18AWG WIRE
27 [5.5" | W-GRN 18 AWG WIRE
28 |4.5" | W-BLUE 18 AWG WIRE
29 |5.5" | 10 18AWG WIRE
30 [5.5" | BLUE 22AWG WIRE
31 | 2 | SNUBBER (N1,N2) 1810-0500
32 | 1 | WIRE YEL 1BAWG
33 | 1 | WIRE GRN 22AWG
34 [ 1 | scR cri8 1884-0303
35 | 1 | LUG CRIMP 0362-0321
36 | 1 | WASHER FLAT .25ID. 3050-023%

Heat Sink Assembly
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IXC -40

A6 Mother Board Assembly Parts List (5061-1371*) Sht. 1 of 3

REFERENCE
DESIGNATOR
(FIRST SIX)

1TEM

PART DESCRIPTION

PARENT
OPTION

PART NUMBER

COMP.
OPTION

QUANTITY PER Um

ojc12,13

00[C2

0oC18

00IC10

01C4,11,

00C16
01C3
01€7,9
01€2,11,
00FE 1

01E3=10,

ooR13

CAP 1150UF

CAP 9700UF 6,3V
CAP TS50UF 40V
CAP S200UF 6,3V

CAP
14

3300UF 2S5V

CAP 0,0165F 6,3V

2000UF 25V

C=F 900UF 25V AL

STUD SOLDER

12

TERM DBL~-TUR
TERM STUD FKD
13=15,17=20,22
LUG SOLDER #5S
EYLT .121DX,200
STOF=RVT=ON

SCR NYLON #4X.S
RES 1K 5% 10W PW

RES .25 5% 10w

TBG #20 TFE NAT

HEAT SINK

*Date Code 2305 and Later.

0180-0431

0180=2652

0180=2653

0180=-2654

0180=2658

0180=-2659

0180=2660

0180=2755

0360=-0090

0360-1167

0360-1529

0360=1685
0361=1032
0380-0757
0570-0031
0811-1586

0811-3176

0890=0212

1205-0312

Update 1
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A6 Mother Board Assembly Parts List (5061-1371*) Sht. 2 of 3

ITEM

REFERENCE

PARENT

COMmP.

*Date Code 2305 and later.

Update 1

No.| OEsIONATOR PART DESCRIPTION orrion PART NUMBER ommé QUANTITY PER | UM
CONN=SGL CONT 1251-5053 E 4
Cs TIE 5.51 1400-0493 £ 1
IC RGLTR 45V 1826=-0144 £ 1
oot
IC 7808C 1826=014ds E 1
ouu2
XSTR NPN TO03 104 1854=08069 E 1
0tja1
FUSE 1A NB 2110-0001 El 2
00F1,2
LKASHR 10 INT 2190=0011 E 1
LxwSHK 1/4 HEL 2190-0032 E 4
LKkWSHR 10 HEL 2190-0034 F 4
LKWSHR 4 HEL 2190~0108 £ 1
SCR 4=-40X.25 2200-0103 E 12
SCh #6=32X,.500L 2360=0121 E 2
SCR 10=32X,375 2680=0099 £ 4
NUT 10=32 .37SAF 2740~0002 E 1
SCR 1/4-20X.500U 2940-0103 e
NUT 1/4<=20 2950-0004 2
WASHER EXTRUDED 3050=0004 E 2
wSHKk #4 8S 3050=0222 1
v SHR #10 BRS 3050~0236 4
FOAM=PLASTIC 4208=0171 4
ILABEL-DATE CODE 7121=2061 1
WIRE 18 YEL 8150=0577 O.46 FT
WIRE 22 GRN 8150=1545 0.50 F7T
WIRE 22 BLU 8150=1546 0,92 FT
WIRE 16 RED 8150-2185 0,67 FT
WIRE 16 BLACK 8150=2605 0.67 FT

IXC -41



IXC -42

A6 Mother Board Assembly Parts List (5061-1371*) Sht. 3 of 3

ITEM

REFERENCE
DESIGNATOR
FIRST SIx

PART DESCRIPTION

PARENT
OPTION

PART NUMBER

COMP.
OPTION

L
(o}
C

QUANTITY PER

01

01

01
01
01

01
01

L1
T1

TEST
TEST

WIKE 18 WHT=RED

wIRt 18 kED
WIRE 318 VIO
WIRE 18 WHT=GRN
WIRE 18 whT=8LU

CHOKE

VOLT REG HT ShKK
GUIDE~PC
ASSY=CBL HI CRNT
ASSY=-CBL LO CRNT
ASSY=MUTHERBOARD)
ASSY=HEAT SINK

VAR, AC SUP,
FIXTURE

POWER SUP LOAD
FIXTURE

STA SIG TESTER
FIXTURE

LCPS M/B HOLDER
FIXTURE
FIXTURE

*Date Code 2305 and later.

81502649
B150=2891
8150=-2894
8150=2899
8150-2900
9100=-3947
9100=4112
5001=-2680
S040=0170
5061=6613
5061=6614
5061=-6622
5061-6625

ET 6739

ET 7616

ET10329

ET13416

ET13458

Update «
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’
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R %r | | - - 4 23 1w6stL lnm Y gl | ’
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_ — | tRY o1k F 42,2 Dw. El .
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- Ri0 ol _ | Jees T2ESSY outeyr | “HH\E\
T Y e ! | : 2 G| T Sl ees Bp | e
e g, | _ _ _ &5 | 53 L)
J12-3c T2H,7¢— —- -7 o
A\ &% 25 10w |J|\|. “ | | W I crnz I (oM HEAT S 1haK
L JNT- ey PIOI2 PeIz | D -
_ﬁy. | g | INPUT ouTPUT - i
. i
I5-9 N o | | | +12 BEG _ |..|:.amp Is.p
(8 | I | -
E.MBMH _ L Jx o 35-3¢——— TP _ _mwm_iuwww “ €5 v |
T1,13.Pé 4700PF  esovat 35 -(&———— TN eI €70 | Rey BD. | . 7 |
/130 35 26— 128 =7 | CcR2 Isn
2EF. COMMON TI- 9,K IsBE— I e eny .
- JI5-10 _lv - 3.3k 8 .
I4-5 P6-3 | ur, 42,7 WARNIN
J1-8,3 P61 2 ,
u > P6-2 ! INPUT - Ju-n HAZARDOUS VOLTAGES ARE PRESENT INSIOE THE
I -7,k -2 e ¢ 1ol s0613u08 T ELT |
Is. 5 | , | due 4 v POWER SUP LY. BEFORECHANGING FROM 116 VAC TO 230 vAC
= ouT Pu =
J5-F — Pll=| | n_m. | Res. BD. Qi ; CONFIGURATION OR V/cE VERSA,SET ~— PoweR # BATT,
PiI-2 | | J_.~_» e 358 SWITCHES TO OFF f DISCONNECT TwE FPower CorD,
Js -€ | % ’ i FAILURE TO OBSERVE THIS PEECAUTION CAN RESKT IN
J5-14,8 | sE2i0Us INJURY.
Ji-1,A A|H_ mnw i DO NOT CONNELT £FF nd»t(uz& TO GROUND
g THERM sW | «mzoawv AS THERE IS /50V DIFFERENCE .
Js- K 12 Eun (k5% ouT oo P 15-¢ ;
314 2614 ANY MERSUREMENTS USING REF nulinz@ MUsT BE
' 50 nv Is-p v MADE USING TEST INSTRUMENTS WITH FLOATING INPUT.
tov
J5-1,A Po-2 e
~+ 3ov '
J5 -3 M_V
MLOST 13 -B2 A|__ Po-1 — |
(4,7) J4 -8 < 1620 |
I3-K€ on.mmww._r\ T Po.5 CPU cONTROL sueeT connecTor ¥ BoARD OR DEV. i
P9-3
pwu mqmuw $ ° [ —-- REAR PANEL A4Sy
PoN Wm._% 2 Vo4 2 Il . PRE REGULATOR BD, |
Y3 & Plo-1 i
MLD I3-6 ¢——— 2 Je INVER TER BD, |
» PI0-2 INTERFACE !
PosU 35-M L 4 Iy Jumper BD,
LPU J5-L 2 Pio-3 - 5
- . S —— CconTROL BD. !
. — Y p |
JaMET 2] — ~—— BATTERY CHARGER BD. !
—+5M . J 4-F, W\NI E* E25 +5M I3 !
—12M Tu-M £26 -11M 7T ————  J4—-—— BATTERY BAckuP BD. |
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“B" POWER SUPPLY (5061-6615) THEORY OF OPERATION APPENDIX A

The "B" Power Supply regulates dc voltages to the M-, E- and F-Series HP
1000 computers. This appendix describes in detail the operation of the
5061-6615 version of the supply which is a redesign of the 5061-3476 supply.
The redesign reroutes the high current +5V, +5M, and ground 1lines from the
Molex connector through a terminal strip designed for high current. It uses
the same board assemblies except the Mother Board must be date coded C-2305
or later, and the Control Board must be date coded A-230%5 or later. The
earlier 5061-1356 version of the "B" supply is covered in subsection IXB).

The material is organized into sections according to the primary function of
each separate PC board of the supply.

A.l Overview

The "B"” Power Supply is a combination of both switching and linear supplies.
+5V CPU, +5VM and -12VM are supplied by switching regulators (-12VM is
available only when the "B" Power Supply is equipped with either a 12944B or
a 12991B power fail recovery system); -2V I/0, +12V I/0 and -12V I/0 are
supplied by linear regulators.

Figure A-1 is a functional block diagram of the main power and the feedback
components of the supply. In the figure the dashed lines divide it into its
four main boards: mother board, inverter board, pre-regulator board and
control board.

Abbreviations used are as follows: MB for mother board and pre-reg for
pre-regulator.

The 325 Vdc bus is developed from the ac line by a diode bridge configured
as either a voltage doubler for 115 Vac operation or a normal bridge
rectifier for 230 Vac operation. The 325 Vdc bus is stepped down by the MB
board pre-reg circuit to 150 Vdc and applied to the inverter board.

The MB pre-reg functions in a similar manner to a switching regulator with
QL being the switching transistor, L1 the energy storage inductor and CR16
the catch diode. CR17 serves as a protection diode.

The 150 Vdc bus is chopped by the inverter and applied to the primary of the
inverter transformer T1. The square wave is stepped down to 10 volts
peak-to-peak (Vpp) by Tl and then rectified to 5 Vdc by CR11l and CR12.

Update 1
IXC A-1



The SV CPU output is sampled at the sense input on the control board and
applied to an error amplifier where it is compared to a SV reference
voltage. The error output is a dc level applied to the Pulse Width
Modulator (PWM). The PWM second input is a triangle wave and when compared
with the error level, the PWM output provides a regulating drive to the
pre-reg board. An opto-isolator on the pre-reg board isolates the 1low
voltage control board from the high voltage pre-reg circuits. The error
amplifier on the control board will adjust the duty cycle of the pre-reg to
Just the right value to maintain the 5V CPU output at 5 volts.

A.2 Block Diagram

A complete block diagram is shown in Figure A-2. As shown at the upper left
hand corner of the diagram, the ac 1line comes through the 1line filter and
circuit breaker, and is then fed into both the diode bridge and the bias
transformer. The bias transformer is located on the rear panel. It
supplies power to all of the "B" Power Supply control circuits, drive
circuits and logic.

Two power sense circuits, one on the control board, one on the pre-reg
board, monitor the on/off state of the voltages supplied to those boards.
No drive can be applied to either the pre-reg transistor on the mother board
or the inverter until the pre-reg and control boards are operating. This
ensures that the supply always "powers-up" in a controlled manner.

A control board power sensor circuit provides a "lock" signal for power up
protection. (This signal is different from the lock/operate switch on the
front panel that overrides a signal to the CPU.) The pre-reg board power
sensor only cuts off drive to the pre-reg transistor.
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Update 1

IXC A-Y4



There are four circuits altogether that can cut off drive to the pre-reg
transistor. The <two power sense circuits (described above), <the inhibit
circuit, and the input power and current sensors.

The inhibit circuit monitors the current of the -2V CPU, the +12V I/0 and
-12V I/0 outputs, the duty cycle of the pre-reg circuit and the temperature
of the post regulator heat sinks. If an over-current, over temperature or
excessive duty cycle condition is sensed, the inhibit circuit will cut off
drive to the pre-reg transistor. The input current and power sensors
monitor both line voltage and pre-reg transistor current.

The bottom left-hand area of the block diagram shows three signals (LPU,
PSU, AND MLO) coming from either another "B" Power Supply, a memory, an I/0
extender, another computer, or an FPP supply in an F-Series computer. These
signals are ORed together so that either source can pull the signals down to
ground potential. The "power-supply to power-supply signals” also drive an
identical set of signals that connect directly to the CPU. The signals have
the following meaning in their active states:

Signal Active State Meaning
PWU HIGH line power up
PON HIGH supply outputs up
MLOST LOW memory voltages down
LPU HIGH line power up
PSU HIGH supply outputs up
MLO LOW memory voltages down

Figures A-3 and A-U4 show the memory voltage portion of the block diagram.
Figure A-3 shows the supply configured with a power-fail recovery system
(PFRS). . The memory voltages are developed from either 18 Vac supplied by
the supply’s inverter transformer or from 14 Vdc supplied by a battery.
Figure A-4 shows the supply without a PFRS. +5VM and -12VM are connected
directly to +5V CPU and -12V I/0 by the jumper board; +12VM is supplied by a
linear regulator on the jumper board that runs from the same 18 Vac source
as the PFRS.
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A.3 Mother Board (5061-1371)

The mother board (MB) is the main PC board of the "B" Power Supply. The MB
holds the pre-reg transistor, the inverter transformer, the post regulators
and all of the plug-in boards.

Refer to the MB schematic (D-5061-1371-51) on page IXC-U45, for the following
discussion. The diode bridge is the first main power component on the MB.
The line voltage (either 88V-132V or 166V-264V) is configured with  jumpers
on power distribution barrier block TBl shown on schematic B-5061-6615-51
(page XIC-35). The diode bridge is used as a voltage doubler when the supply
is configured for 115V operation (nominal).

A.3.1 Input Power

For 230V operation, it is used as a normal bridge rectifier +to supply the
same 325 volts dc (approx.) The voltage across Cl2 and C13 will vary with
line voltage, in either configuration.

RS and R6 are thermistors that help to limit the turn-on surge currents into
Cl2 and C13. The thermistors have a cold resistance of about 2.5 ohms, and
a hot resistance of about 0.25 ohms. When hot the voltage drop is 0.75
volts at 3 amp which limits the urge current to about 65 amperes.

A.3.2 Pre-regulator Transistor

The circuit to the right of the diode bridge is the pre-reg transistor Q1
circuit that drives the inverter board, inverter transformer and its various
loads.

The pre-reg Q1 circuit operates like a switching regulator. When Q1 is on,
current flows through <the load, through L1 and out to ground. When Q1 is
off, the polarity of L1 instantly reverses and CR16 is biased on. Load
current continues to be supplied through CR16 by the energy stored in L1
until Q1 turns on again. The duty cycle of the pre-reg is set by the
control board to the value that will maintain the output of the supply at
exactly 5 volts.

CR14, R12 and C19 form a snubber network that absorbs the energy of L1l while
Ql is turning off.
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A.3.3 Inverter Transformer

The output voltage of the pre-reg circuit (about 150 Vdec) is chopped by the
inverter circuit on the board that plugs into J2 of the MB. The resulting
square wave is applied to the primary of the inverter transformer T1. Tl
has several secondary windings as follows:

a. Winding 3-k. Steps down the square wave to 10 Vpp. CR1ll1 and CR12
rectify the 10 Vpp waveform to provide a +5 Vdc output. CRT and CR8
also rectify the 10 Vpp square wave but are oppositely connected with
respect to CR11 and CR12 and thus provide -5 Vdc output. The -5 volts
is stepped down to -2 volts by the post-regulator board.

b. Winding 6-T. Using diode bridge CR10, it provides plus and minus 18
volts dc to the post-regulator board. This board steps the voltages
down to plus and minus 12 volts dc.

c. Winding 8-9. Provides power to the charger, battery backup and jumper
boards to develop the memory voltages and maintain battery charge.

d. Winding 10-11. 1In conjunction with diode bridge CR13, provides 30 Vdc
to the various I/0 cards that need it.

R2, R3 and R7 are current sense resistors for the +12V I/0, -12V I/0 and -2V
CPU outputs. The voltage across these resistors is monitored by the control
board, which can shut the supply off if excess current is drawn.

c2, €3, Cu, c9, Cl0, C11, C1k, C16 and C18 are filter capacitors for the
various low voltage dc outputs and internal supplies (control board power).

Each output is protected from overvoltage by a crowbar circuit in which an
SCR is used as the shorting device. The SCRs are CR2, CRL4, CR18 and CR19.
To describe their operation, the 5V CPU output is used as an example. If
the output voltage rises above 5.62 volts, CR9 will begin to conduct,
allowing current to flow through R9. If the current rises high enough to
to cause a 0.55 volt drop across RO, the gate of CR18 will be slightly
forward biased. When the gate threshold current is reached (very small),
CR18 conducts heavily and acts as a short circuit on the output, and causes
the supply to shut down by it’s overcurrent sense.
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A.4 Inverter Board (5061-3L4Sk4)

The inverter board plugs into J2 of the MB. The inverter circuit chops the
dc output voltage of the pre-reg circuit into square wave, so that it can be
fed into, and stepped down by, the inverter transformer T1. The circuit
performs a switching function as would a double-pole/double-throw switch
that was cross connected for polarity reversal. That is, in one half-cycle
the plus/minus inputs connect to one set of transformer terminals and
reverse in the next half-cycle.

The switch is driven at 20 kHz so that the dc polarity of the dc voltage on
the primary of Tl is reversed every 25 microseconds. The result is the
equivalent of applying a square wave having a peak-to-peak voltage of twice
the dc output voltage of the pre-reg.

A.4,1 Inverter Drive

Figure A-5 shows the drive circuit of one pair of inverter transistors.
Components to the left of the inverter-drive transformer (TlA) are located
on the control bYboard, the remaining components are located on the inverter
board. When supply power is switched on, CUAS charges rapidly to 8 volts
through R17A5. Consider what happens when QUAS switches on. Current begins
to flow into the lower end of the primary of T1A from CUAS, out of the upper
end and through QUMAS to ground.
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The inverter transformer is marked with polarity dots to show current flow
direction; e.g., current flowing out of the dot side of the primary causes
current to flow into the dot side of all secondaries, In +this case, when
QUAY4 switches on the current flows out of the dot side of the primary,
currents flow into the dot sides of the secondaries and turn off Q1 and QL.

As current flows into the dot sides of the secondaries, Cl1l, C4 and the
base-emitter regions of Q1 and Q4 become fully discharged. Once the charge
in these areas has been bled off, QL and QU become reverse biased and no
more current can flow into the secondaries of T1A. At this point, the
current in the primary of T1lA reaches steady state and is set by R1T7AS.
Energy is stored in the core of T1A due to the inductance of the primary and
the current through it. when QUAS turns off, the energy stored in the core
is transferred to the secondaries and causes a large current to flow into
the bases of Q1 and QU, turning them on and driving them into saturation.
As QUAS5 turns off, a large voltage spike is generated across the primary of
T1A. When the voltage spike reaches about 19 volts, CR3A5 and CRUAS turn on
and bleed some of the energy stored in the core of Tl1A into the 8 volt
supply bus. This bleeding off of energy reduces the current flowing into
the bases of Q1 and Q4 and helps to 'reset” the core for the next cycle.
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A.5 Pre-regulator Board (5061-3457)

The pre-reg board circuit provides the control drive to the pre-reg
transistor Q1 on the MB and is part of the same circuit. It also provides
over-current and input power sensing for the entire supply, and provides
isolation between the control board and pre-reg circuits.

Figure A-6 is a functional block diagram of the pre-reg board. Power is
supplied to the board from a separate winding on the bias transformer. This
is required because the ground of the pre-reg board must be connected to the
ground of the pre-reg circuit, which is about 150 volts below the ground of
the control board.
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Figure A-6. Pre-regulator Board Block Diagram

A.5.1 Pre-reg Drive Signal

The drive signal coming from the control board is isolated by an
opto-isolator. The drive signal is processed by switching logic, providing
plus/minus current sources to the base of Q1 so that Q1 is alternately
switched on and off. The drive signals to the current sources can be
interrupted by the pre-reg board power sense circuit, which ensures that the
over current and input power sensors are functioning before Q1 on the MB can
be switched on.
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Referring to the pre-reg board schematic (B-5061-3457-51), when the drive
signal coming from the control board to the opto-isolator (U3) is high, QT
is turned off. When the drive is low, Q7 turns on due to pull-up R2. R3,
the collector load for Q7, is coupled to UMA, the first switch in the
pre-reg drive path shown in Figure A-6.

If pin 1 of U4 is low, the pre-reg drive signal gate is off. The signal at
pin 1 of U4 comes from the over-current and input power protection circuits
(described later) and is high for normal operation; i.e, output state at pin
9 is the always the opposite state of pin 2. UYA thus inverts the signal
and passes the pre-reg drive signal on to inverters U4B and USA. The main
drive signal is passed through U4B to gates USB and USC, which form the
switches controlled by the pre-reg board over power sensor. Pins U4-4 and
-10 are connected to the pre-reg board power sensor and are high for normal
operation. :

A.5.2 Q1 Current Sources

Figure A-6 shows Ql on the MB being driven by two current sources (drive
logic), CS1 and CS2. CS1 is formed by QU4, Q5 and Q6; CS2 is formed by Q9,
Q11 and Q12. Consider what happens when the output of U4B is high. The
outputs of both USB and US5C are low; a low on the output of USB provides
base drive to Q6 through R1l and a low on the output of US5C pulls down the
emitter of Q8, turning it off. When Q6 is on, base drive is supplied to Q5,
turning it on as well.

Just before Q5 turns on, C3 is held discharged by R13, R1l4 and R35 and
appears as a short circuit so that R13, R14 and R35 are effectively in
parallel. The emitter resistance seen by Q5 as it turns on 1is about 0.31
ohms. Note that when Q6 is on, current can flow through R27 and turn on
Q10, thus clamping Q12 off. When Q5 turns on, current very quickly builds
up in R13, R1Y4 and R35 to about 1.5 amperes, at which point Q4 begins to
turn on and pull away base drive from Q6. As C3 approaches full charge (
about 2.5 microseconds later), there will be no more current flow in R1k4 and
R35 and the current in Q5 will decrease until the voltage across R13 is
barely enough to keep QU on (about 0.66 volts). Once C3 is fully charged,
Q4, Q5 and Q6 form a current source that drives the base of Q1 on the MB at
about 0.8 amperes.

Returning to inverter U4B, when pin 6 goes low, the outputs of both USB and
USC go high. The output of USB going high takes away base drive from Q6,
turning it and Q10 off. At the same time, USA turns on Q3 which clamps Q5
off. The output of USC going high allows Q8 to turn on, which supplies base
drive to Q9. Q9 supplies base drive to Ql2, which pulls current out of the
base of Q1 on the MB, turning it off.
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Q9, Q11 and Q12 form a current source that tends to pull current out of the
base of Q1 on the MB at a constant 2 amperes. In operation, Q12 emitter
resistors R32, R33 and R34 (with a combined parallel resistance of 0.33
ohms) provide the base voltage to Qll. The current will rise wuntil the
voltage drop reaches the turn-on voltage of Q11 (about 0.66 volts). The
required current for this is about 2.0 amperes and at that current, Qll
begins to pull base drive away from Q9, which in turn decreases the base
drive to Q12. Not long after Q12 turns on, all stored charge in the base of
Q1 on the MB will be pulled out, stopping current flow.

At this point, Q11 will turn off, allowing Q9 to supply full base drive to
Q12, forcing it into saturation. When Q12 is saturated, the base of Q1 on
MB will be pulled down to -8 volts and be held in a cutoff state.

A.5.3 Pre-reg Summary

In summary, when the pre-reg drive signal coming from the control board is
high, a positive current source is turned on, driving on Q1 of the MB. When
the pre-reg drive signal goes low, The positive current source turns-off and
a negative current source (current sink) turns-on, pulling all the stored
charge out of the base of Ql, turning it off. After all the charge has been
removed from the base of Ql, the current sink saturates, clamping it off.
The base current waveform of pre-reg transistor Q1 of the MB is shown in
Figure A-T.
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Figure A-7. Transistor Q1 Base Current Waveform
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A.5.4 Pre-reg Power and Power Sense

Power to the pre-reg board is 22 Vac, supplied by bias transformer (rear
panel) and rectified by CR1k4 and filtered by CU, C5 and C6. CU and CS are
in parallel to provide extra filtering to the +5 volt bus, as it must supply
voltage to the "on-board" logic as well as the positive current source. Ul
and U2 are standard three terminal regulators, Ul supplying +5 volts, U2
supplying -8 volts.

When power is turned-on to the supply, it is very important that no drive
signals be applied to the pre-reg circuit until the over-current and input
power protection circuits are functioning. The pre-reg board has a logic
power sense circuit that prevents the positive current source from turning
on, thus preventing Q1 of the MB from turning on until power is up and all
circuits are functioning.

A.5.4.1 Pre-reg Drive Control

The power sense for the pre-reg drive control is formed by CR3, Ql, Q2 and
their associated resistors. When the supply is turned on, the voltage at
the input of Ul begins to rise. Before the output of Ul begins to supply S
volts, pins 4 and 10 of US and pin 10 of U4 are pulled down to ground by R4
and R6. When the input of Ul gets up to about 7 volts, it’s output begins
to supply 5 volts to the "on-board" circuitry. C2 charges smoothly to 5
volts and provides power to U4, US and U6 (see note 1 on the pre-reg
schematic). The same point provides base drive to Q2 <through R5; Q2
saturates, pulling pins 4 and 10 of US and pin 10 of U4 hard to ground.
When the input of Ul gets up to about 8 volts, CR3 turns on and supplies
base drive to QlL, which saturates and pulls down the base of Q2. Q2 turmns
off and R7 now pulls pins 4 and 10 of U5 and pin 10 of Uk up to 5 volts.
USB and USC are now able to pass pre-reg drive along to the current sources.

A.S5.4.2 Pre-reg Input Power and Over-current Control

U6A and U6B form the input power and over-current sensors, respectively.
U6A and UGB sample the voltage across R13of the MB through R21 and R25. The
voltage across R1l3 is a measure of the pre-reg current; the larger the
pre-reg current, the more negative (with respect to ground 2) the voltage
presented to R21 and R25 becomes. R28 ties the noninverting input of U6A
to the negative raw dc input of the pre-reg board. The larger the input
line voltage, the more negative R28 pulls the noninverting input of U6A.
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Both U6A and U6B are comparators, with their inverting inputs referenced to
ground. As soon as the noninverting input of either U6A or U6B goes
slightly below ground (a few millivolts is enough), the OR tied outputs of
both go low and set the latch formed by U4C and U4D. When the latch is set,
the output of U4C is low and the output of UMD is high. With a low on pin 1
of UMA, the pre-reg drive signal is prevented from going on to U4B and USA,
and the supply will not run. A high on the output of UMD is inverted by USD
and LED CR10 is driven on. The latch will remain set until power +to the
supply is switched off and then back on again, which causes a reset via pin
10 of ULC.

A.6 Control Board (5061-3455)

The control board contains many different circuit functions and is connected
to most of the other boards in the power supply. The following is a list of
the different functions and circuits of the control board

1. Error amplifier

2. Pulse-width modulator (PWM)

3. 100% duty cycle sense

4. Pre-reg drive

5. Inverter drive

6. Lock circuit

7. 'Secondary over-current sensors
8. Over-temperature cutout

9. CPU signals
10. Power supply control signals

For this discussion of the control board, refer to sheet 1 of the control
board schematic, C-5061-3455-51. Power is supplied to the control board
from two regulator ICs on the MB. Two voltages are used on the control
board, +5 and +8 volts and are filtered for noise by Cl and C2. The 5-volt
supply powers all comparators, amplifiers and gates; the 8-volt supply is
used to drive the inverter board.
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A.6.1 Error Amplifier

The error amplifier for the main regulation loop is formed by U3, U7 and Q5.
U3A is connected as a differential amplifier. The inverting input of the
differential amplifier is connected to the 2.5 volt reference; the
noninverting input is connected to the 5V CPU output. The output of the
differential amplifier drives a current "mirror” (equal and opposite) formed
by two transistors of U7. A current flowing into the collector of the left
transistor will cause a certain voltage to develop across its base-emitter
junction. The two transistors must have the same Vbe because they have
their bases and emitters tied together. The transistors of U7 are contained
on the same substrate, so they will have very nearly identical base-emitter
characteristics and will thus have identical collector currents as long as
their Vbe voltages are equal. The range of the current mirror is
approximately zero to 200 microamperes, depending on the voltage at the
output of the U3A.

The emitter of Q5 is tied to +5 volts by R29 and its base is tied to +2.5
volts by R26. With the base and emitter referenced to regulated supplies,
Q5 has a constant base current and thus a constant collector current
(approximately 100 microamperes). The collectors of Q5 and the right-hand
transistor of U7 are connected together along with the input of a voltage
follower U3B and an R-C network R30- C12. The same node is also connected
to the slow start circuit (P5V.CV line) which is an open circuit for all but
start-up conditions. The current mirror of U7 and the current source of Q5
are connected together by their collectors; Q5 tries to inject current
in to, and U7 to pull current out of, their common node.

When U7 is not pulling any current, there is a net current flow out of the
node, which charges C12 through R30; when U7 is pulling 200 microamperes,
there is a net current flow in to the node, which discharges Cl2. the
voltage at the node thus rises and falls due to the charge and discharge of
ciz.

The voltage across Cl2 and R30 is buffered by U3B and applied to the PWM
U2C. The pre-reg drive signal at the output of the PWM can be pulled down
to ground by UBA and thus disabled, when the inhibit signal is high. U6B
can also prevent the pre-reg drive signal from reaching the pre-reg board.
If the lock circuit has a low output, U6B will allow the signal to pass
through. CRT prevents the output of U6B from being forced more positive
than +5.7 volts.
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A.6.2 Pulse Width Modulator

A sawtooth waveform generator that is used in the PWM is formed by U2A, U2B,
ULA, UBA, C6 and some associated resistors. When power to the control board
comes up, C6 is initially discharged and pins 8 and 11 of U2 are at ground
potential. A 2.5 volt reference is connected to pin 9 and a 1.0 volt
reference is provided on pin 10 by voltage divider R6-R7T.

In operation, with C6 discharged, the output of U2A is high and the output
of U2B is low. With the output of U2B low, ULUA is held cleared and its "Q"
output is low. U6A inverts the low on "Q" and its output is pulled up by
Rl. C6 charges through the series combination of Rl and RY4. when the
voltage across C6 reaches 1 volt, the output of U2B goes high and removes
the clear signal from U4A (keep in mind that the small circle on the preset
and clear inputs means they are active in the low state).

When the voltage across C6 reaches 2.5 volts, the output of U2A goes low and
presets UMA, which causes the "Q" output to go high. The high on "Q" is
inverted by U6A, which pulls the junction of R1l and R4 down to ground and
discharges C6. When the voltage across C6 gets below 1 volt, the output of
U2B goes low and U4B is cleared, causing "Q" to go low. The 1low on "Q" is
inverted by UGA and allows C6 to begin charging again. The cycle repeats
itself, with U4A being alternately cleared and preset at a 40 kHz rate. ULB
divides the 40 kHz signal by two to provide 20 kHz drive signals to the
inverter board. The exponential sawtooth waveform across C6 is used by the
PWM to be described later. Figure A-8 shows the voltage waveforms of C6,
ULA and UYB.
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Figure A-8. Triangle Waveform Generator Timing

A.6.3 Inverter Drive

The “Q" and "Q’“ outputs of UYB provide 180 degree out-of- phase drive
signals for the inverter drivers Q2 and Q4. Referring to ULB, when "Q" is
high and "Q’" is low, and assuming that the lock signal on pins 1 and 4 of
U5 are high, then the output of U5S5A will be high and the output of U5B will
be low. A low at the output of U5B will turn on Ql, which will provide base
drive to Q2 through Rll. Q1 acts as an active pull-up for the base of Q2.
When "Q" goes low, the output of USB will go high, turning off Q1. A low on
"Q" will also cause the output of USA to go low, which will turnoff Q2. USB
acts as an active pull-down for the base of Q2, helping it to turm off. USC
and USD perform the same function for Q3 and Q4, but 180 degrees out of
phase. The inverter drive circuit is further described in the inverter
board section.
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A.6.4 100-Percent Duty Cycle Sensor

U2D forms a 100% duty cycle sensor. One input is referenced to the peak
value of the triangle waveform (2.5 volts) that is supplied to the PWM. The
other input is connected to the error amplifier output buffer. If the
voltage at the error amplifier buffer were to rise above 2.5 volts, the
output of the PWM would have reached 100% duty cycle, which is an indication
that there is trouble in the supply somewhere (normal duty cycle is in the
range of approximately 30-T0%). When the voltage at the inverting input of
U6B gets slightly above 2.5 volts, the output will go low and pull down the
pre-reg power-fail warning line (PREG.PFW-), which will cause the supply to
shut down 700 microseéonds later.

A.6.5 Lock Circuit

The lock circuit is shown on sheet two of the control board schematic
(C-5061-3455-52). It consists of Ul0A, CR13 and CR14. The voltage on pin S
of J5 (P15VC) is the raw dc input to the 5- and 8-volt regulators on the MB.
As soon as P15VC rises to about 1.5 volts, RS9 will drive the base of UT
connected to pin 12 into saturation, which will pull down on the lock signal
and hold it low.

When P15VC rises to about 4 volts, the 2.5 volt reference IC on the control
board (Ul) will come on. As P15VC reaches about 7 volts, the 5-volt
regulator on the MB will begin to supply power to the ICs on the control
board. The voltage on P15VC is divided down by the divider network
RS6-R63-R65. At P15VC=T7 volts, the voltage on the noninverting input of
Ul0A will be about 1.6 volts; with 2.5 volts on the inverting input, the
output will be driven low, which will clamp the base of UTC off.

At a line voltage of about. 70 Vac, P15VC will reach 10.8 volts, which, when
divided down by R56, R63 and R65, will put 2.5 volts at the noninverting
input of U1l0A. When the line voltage increases just a fraction more, the
output of Ul0A will go positive, allowing RS8 and CR1l4 to drive UTC on.
CR1k4 is a stabistor diode and is identical to three diodes in series. CR14
does not allow UTC to turn on unless there is at least 2.8 volts coming in
to the control board from PSVC. U1l0A begins to function at 2 volts, so CR1k4
will not allow U7C to turn on until Ul0A is operational. When UTC turns on,
it pulls down the base of UTD, which allows R3-3 to pull the 1lock signal
high. As all this has been happening, the output of UlO0OB has remained low
due to the 2.5 volts on its inverting input. When the line voltage gets up
to about T4 volts, the output of UlOB will go high, allowing PREG.PFW to
come up.
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A.6.6 Over-temperature Cutout

The thermal sense switch connected to pin-K of JS is closed for normal
operation. When the temperature of the post regulator heat sink gets above
about 212 degrees F, the thermal switch opens, allowing R66 to drive UTE on.
when UTE is on, PREG.PFW is pulled down and the supply acts as though a
power failure has occurred.

A.6.7 Power-up Sequence

The timing between the signals that the supply sends to the computer is
controlled by the LPU (Line Power Up) circuit. The LPU circuit is formed by
U6C, Ul3A and Ul2A. Suppose a power failure occurs where the line voltage
drops rapidly. The normal state of the LPU circuit is low. So, for normal
operation, the output of Ul3A is low and the output of Ul2A is high.
PREG.PFW is also high for normal operation, so the output of U6C will be
low.

The voltage across C20 will be about 0.8 volts due to the voltage divider
R67-R69 (the right end of R69 is pulled down to ground by the low output of
Ul3A). The low on the output of U6C will pull down the noninverting input
of Ul3A and thus the LPU.I output will be stable in the low state. When the
line drops below about 74 volts, the output of UlOB will go low. A low on
one input of U6C will cause its output to go high, which will allow the
noninverting input of Ul3A to come immediately up to 1.7 volts (set by the
voltage divider formed by R68 and the parallel combination of R71 and R72).
Ul3A now has a larger voltage on its noninverting input than on its
inverting input, so its output will go high, allowing R2-6 to pull LPU.I
high.

As soon as the output of Ul3A goes high, three things happen. First, the
output of Ul2A goes low, which ensures that the output of U6C will not be
affected by further changes in PREG.PFW. Second, C20 begins to charge
through the series combination of R2-6 and R69 in parallel with R67. Note
that R2-6 is small compared to R69 and R71, so the right end of R69 and the
top of R7T1 are pulled almost exactly to 5 volts when the output of Ul3A is
high. Also note that R67 is large compared to R69, so their parallel
combination is roughly equal to R69, which sets the charge current through
of Ul3A changes. :

With R2-6 pulling the output of Ul3A high, R7T1 is roughly in parallel with
R68, and the voltage on the noninverting input of Ul3A rises to about 3.3
volts. C20 continues to charge until it reaches 3.3 volts, at which point
the output of Ul3A goes low and the output of Ul2A goes high, clocking the
flip- flop U9A (positive edge triggering). The time required for C20 to
charge from 0.8 to 3.3 volts is about 700 microseconds.
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As soon as U9B is clocked, the low on "D" will be placed on "Q," and "Q"
will go high. Referring back to U6C, if PREG.PFW has gone high before the
output of Ul2A goes high, the output of U6C will go low at the same time U9B
is clocked. A low on the output of U6C will pull down the noninverting input
of Ul3A, which will cause LPU.I to go low immediately, signaling the CPU
that line power is back up.

The normal power-up sequence of the control board is quite complicated and
begins with the LOCK and PREG.PFW signals coming up. Before LOCK comes up,
pin 2 of Ul2C is low, which means it’s output is high. The high is inverted
by Ul2D, which holds U9B in a cleared state. When U9B is cleared, "Q’" is
high. The high on "Q’" is inverted by U8B, which holds C17 discharged. The
voltage divider string of RU2, R4T and RUB puts about 3.27 volts on pin-11
of Ul0 and about 0.97 volts on pin Y4 of Ul0, so when C17 is held discharged,
the output of UlOC is high and the output of UlOD is low.

The low on the output of UlOD holds U9B in the preset state, which means U9B
is both preset and cleared, causing both "Q" and "Q’" to be high. The high
output on UlOC places a high on pin 4 of Ul2B. At this point, both LOCK and
PREG.PFW are both still low. With PREG.PFW low, LPU.I will be oscillating
on and off at about 660 Hz. Note also that <the high outputs of Ul0C and
U9B-Q’ cause the output of UllA to go low, driving LED CR11l on and
activating INHIBIT. When LOCK comes up, pin 2 of Ul2C goes high. The next
time LPU.I goes low, the output of Ul2B goes high. Both inputs of Ul2C are
now high, so it’s output goes low, which is inverted by U12D, taking away
the clear signal from U9B.

With preset still activated and the clear signal gone, "Q’" goes low, which
is inverted by U8B, allowing C17 to begin charging. However, as soon as
LPU.I goes high again, U9B will be cleared and "Q’" will go high, causing
U8B to pull down C1l7 before it ever gets very far.

When PREG.PFW comes up, LPU.I will come down and stay down, causing the
output of Ul2B +to go high, which results in the clear signal at U9B going
high. Again, “Q’" will go low, which lets C17 to begin charging. Notice
also that when "Q’" goes low, pin 5 of UllA goes low also. When the voltage
across C17 gets up to 0.97 volts, the output of UlOD goes high, which takes
away the preset from U9B. C17 continues to charge and when it gets above
3.27 volts, the output of UlOC goes low, which now allows the output of UllA
to go high, turning off LED CR11.

A high on the output of 11A, along with the high on LOCK, will allow the
output of U6D to go low, turning off Q9. With Q9 off, C18 begins to charge
through R3-9. As C18 charges, the voltage at the noninverting input of U3B
to rise slowly (C-5061-3455-51). €18, R3-9, CR12 and Q9 form a slow-start
circuit. The slow charge of C18 allows the duty cycle of the PWM to
increase smoothly until normal operation is reached. When the voltage
across C18 gets up to 5 volts, CR12 will be reverse biased and the slow
start circuit will have no more effect on the PWM.
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When +5VM comes up, C21 will begin to charge through R21. When the voltage
across C21 gets above 2.5 volts, the output of Ul3B will go low. Since
INHIBIT is also low, PSU.I will go low.

When a pre-reg over current comes along, the pre-reg board will no longer
drive Q1L on the MB. The 5V CPU output will start falling and the control
board will +try to compensate by increasing the duty cycle of the pre-reg
drive. When the duty cycle gets to 100%, PREG.PFW will go low, which will
start a power fail routine. When INHIBIT goes low, Q9 will turn on and pull
down the noninverting input of U3B, which will decrease the duty cycle to
0%. A low on INHIBIT will also turn on LED CR11l. With the duty cycle at
0%, PREG.PFW will come back up and the supply will go through a normal slow
start routine and the CR1l1 will go off. Because the pre-reg board is
latched off, however, the duty cycle increases to 100% and the whole process
will repeat itself, causing flashing CR1l to periodically flash.

A.6.8 Computer Signals

The PON and PWU circuits are located on the third sheet of the control board
schematic, C-5061-3455-53. Starting with the PON circuit, PSU+ is the
OR-tied signal from another power supply. If PSU+ is low, the output of
U13C will be high due to the 2.5 volt reference voltage on it’s non-
inverting input. The high will be inverted by Ul4A, and PON will be low.
Once PSU+ is high, the supply is free to raise or lower PON according to its
own state. When PSU.I- goes low, it means +that the supply is up and
running. The low is inverted by USE and a high is placed on the inverting
input of U13C. The output of Ul3C goes low, which is inverted by UllA,
driving PON high.

PSU+ terminals connected. Note that CR1S A and B have their cathodes
connected to PSV.SEN, which is just the +5V CPU output of each supply. When
a power supply is running, if it supplies only 1 ampere at 5 volts, that
represents a load resistance of 5 ohms. A load represents a low resistance
to a power supply whether the supply is running or not. The +5V CPU output
sees a low resistance to ground when the supply is not running. If supply B
is off, then the cathode of CR15-B is essentially connected to ground.

When supply A powers up and tries to raise PON, pull-up resistor RT4-A will
not be able to pull the inverting input of Ul3C-A up because of RT3 A and B
in series connected to ground +through CR15-B. When supply B comes up,
CR15-B will be reverse biased and both PON-A and PON-B can come up. The
circuit for PWU works exactly the same way, except that CR17 is connected to
PSVC (5 volt control board power) instead of PSV.SEN. The output of UlLA
pulls up to PSV.SEN so that there is no way that PON can come up unless +5V
CPU is up.
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A.6.9 Secondary Over-current Sensors

Q6, Q7 and Q8 are the over current sensors for the +12V I/0, -2V CPU and
-12V I/0, respectively. Figure A-9 shows the connections between the current
sensors, the sense resistors on the MB, and the post regulator board. When
the voltage across R3 gets above 0.56 volts, Q8 will turn on, which pulls
the preset of U9A down toward -12 volts. CR8 prevents the preset input from
being pulled more than 0.7 volts below ground. C16 and R0 prevent U9A from
responding to over-currents shorter than about 10 microseconds. The circuit
for the -2V CPU output works exactly the same way. The +12V I/0 circuit is
a little different though. When Q6 turns on, it supplies base drive to Q8
through R38. Q8 turns on, acting just like a -12V I1/0 over current. R36,
R37, R41 and C13-15 provide RC delays of about 500 microseconds to slow down
the response of the current sensors.
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Figure A-9. Secondary Over-current Sensors
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A.T Output Regulator Board (5061-3403)

The output regulator board is mounted on Heat Sink Assembly 5061-6625. It
consists of three linear regulators that provide +12, -12 and -2 volt
outputs. Refer to the output regulator schematic B-5061-3403-51 on page
IXB-93. Unregulated dc voltages of +18, -18 and -5 volts are supplied to
this board from the MB.

The +12V is provided by Q3 which is a three-terminal (input, output and
ground) voltage regulator. It is rated to supply up to 5 amperes of load
current. C2T7 helps improve the stability of Q3. Q5 is also a three-
terminal regulator, providing a -5 volt reference for the -2 and -12 volt
regulators.

Q2, CR25 and U3A form a simple linear regulator. In operation, suppose that
when power is applied to the circuit, Q2 is off. When Q2 is off, there will
be no output voltage at its collector and the voltage at the noninverting
input of U3A. There is, however, -5 volts at the inverting input of U3A,
supplied by Q5 through R23. The inputs of U3A draw almost no current, so
there will be little voltage drop across R23. With the noninverting input at
ground (if Q2 is off, R18 pulls the noninverting input to ground) and the
inverting input at -5 volts, the output of U3A will swing positive. As the
output of U3A goes positive, CR25 begins to turn-on in its reverse direction
and supply base drive to Q2.

CR25 is used as a level shifter. The emitter of Q2 is tied to -18 volts, so
the base of Q2 must be driven at a voltage of about two diode drops more
than that (-16.6 volts). U3A would have trouble driving to such a large
negative voltage, so CR25 is used to shift the voltage up. The output of
U3A need only drive to -10.4 volts to turn on Q2 with CR25 in the circuit.
U3A continues to drive Q2 until it’s collector voltage rises to -12 volts,
at which point the voltage divider R17-R18 will present -5 volts to it’s
noninverting input. If the collector voltage of Q2 goes below -12 volts,
the voltage on the noninverting input of U3A would go below -5 volts,
leaving a net positive voltage on the inverting input, which would cause the
output of U3A to go negative and turn off Q2. U3A will thus drive Q2 so
that the output is just exactly -12 volts. R22 and C32 form a fregquency
compensation network to help improve stability.

U3B, Q4 and Q6 form another linear regulator that supplies -2 volts.
Voltage divider R19-R21 provide a -2 volt reference to the inverting input
of U3B from the -5 volt output of Q5. Again, the inputs of U3B draw very
little current, so there is little voltage drop across R24. Again, suppose
both Q4 and Q6 are off when power is applied. There will be no voltage at
the collector of Q4 and the noninverting input of U3B.
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A net negative voltage on the inverting input will cause the output to go
positive, driving Q6 on. When Q6 turns on, it supplies base drive to Q.
When Q4 turns on, the voltage on its collector begins to swing <toward -5
volts. When the voltage gets just slightly negative of -2 volts, the net
voltage on the inverting input of U3B is positive, which causes its output
to swing negative, turning off Q4. U3 will always supply just the right
amount of drive to Q6 and Q4 to maintain the collector of Q4 at -2 volts.
Below is a table showing the approximate test point voltages for normal
operation:

Test Point Voltage Range

1 about -16.6 V (depends on -18 value)
2 -4.85 to -5.15 V

3 about -10.4 V (depends on -18 value)
i -4.85 to -5.15 V

5 -1.94 to -2.06 V

6 about -3.6 V (depends on -5 value)

7 about -4.3 V (depends on -5 value)

Note: The ground lead of meter should be connected directly
to ground on the post regulator board.

A.8 Charger Board (5060-1348)

The charger board has several different functions. First, and most obvious,
is to charge the batteries in the Power Fail Recovery System (PFRS).
Second, is a circuit that senses battery voltage and cuts off operation of
the battery backup board when the battery voltage gets below a set level.
Last is a +timing signal circuit that signals the CPU and other power
supplies that +5 VM is either up or down.

Referring to the ©battery charge board schematic (C-5061-1348-51),
approximately 18 to 22 volts ac is supplied to the battery charger board
through J3 pins L and N. The ac is rectified by CR6 and CR7 and filtered by
C9 on the MB. The filtered dc is fed into the emitter of Ql and to the
battery backup board through J3 pins R and 14. Q1, Ul and Q8 form a simple
linear voltage regulator. CR2 and R2 form a fairly stable, adjustable
reference source to the noninverting input of Ul.

The output voltage of the regulator is fed-back to the inverting input of Ul
by a network that is capable of sensing battery temperature. Connected
between J3 pin 9 and J3 pins J and 8 is an 815 ohm resistor which is mounted
on the battery. The resistor is a high stability wire wound type whose
resistance changes very little with temperature.
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The output voltage at the collector of Ql is set by R2 and R3. If the
output voltage tries to drop, Ul will drive Q8 a 1little harder, which will
in turn pull more base current from Ql, causing the output voltage to rise.
If the output voltage tries to rise, Ul will decrease the drive to Q8, which
will in turn decrease the drive to Ql, 1lowering the output voltage. The
circuit works exactly the same as all the 1linear regulators discussed
previously. Cl1, €8, C9 and R30 provide frequency compensation to improve
stability.

Q2, Q3 and R21 form a current 1limiting circuit. If the voltage drop across
R21 gets above about 0.6 volts, Q3 begins to turn on and supply base drive
to Q2 through R13. As Q2 turns on, it begins to pull the output of Ul down
toward ground, which decreases the drive to Q8, which in turn decreases the
drive to Ql, lowering the output voltage and decreasing the output current.
C6 and R12 provide frequency compensation for the current limit circuit.

The battery charge circuit is known as a "“float" charger. The charge
voltage is set to 16.45 volts at the cathode of CR5 using R2 and R3, which
works out to 2.35 volts per cell for the seven cell battery packs used in
the 12044B and 12991B. The current limit circuit limits the battery charge
current to about 2 amperes for a fully discharged battery. CR5 prevents the
battery from discharging back through the charge circuit when power is
turned off.

U2A acts as a battery voltage monitor. The battery voltage, sampled by
R1, R5 and R8 is compared by U2A to a reference voltage formed across CR3.
Rl is set so that when the battery voltage drops below 12.5 volts, the
output of U2A goes high, shutting off Q5 and Q7.

QT controls two voltages used by the battery backup board, +16 and +8 volts.
The +8 volts is developed by Q6, a three-terminal regulator. When QT is
off, neither +16 or +8 volts is supplied to the battery backup board, which
causes it to shut off (fully described in the battery backup board section).
C2 provides noise filtering to the sampling network of R1 and R8, CR3 does
the same for CR3. Battery current is supplied to the battery backup board
through CRYM during power failures. For 1line operation, CRY4 is reverse
biased and no current flows through it. See the battery backup section for
a further explanation.

U2B senses when +5 VM is up and supplies appropriate signals to the CPU and
other power supplies. When +5VM comes up, C7 begins to charge through R23.
R24 and CR9 provide a 2.37 volt reference to the inverting input of U2B.
When the voltage across C7T gets above 2.37 volts, the output of U2B goes
high, which allows R25 to pull MLO’® high and drives Q10 hard into
saturation. When Q10 is in saturation, MLOST’ is pulled up toward +5VM.
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A.9 Battery Backup Board (5061-13L49)

The battery backup board supplies +5VM, +12VM and -12VM to computer memory
in "B" Power Supply’s equipped with PFRS. The battery backup board (BBB)
consists of one switching regulator that supplies both +5VM and -12VM and a
linear regulator that supplies +12VM. The BBB can take power from either
the raw battery charge voltage on the charger bYoard or directly from the
battery itself.

Figure A-10 shows how the charger board and the BBB are connected. During
line operation, the dc voltage at the cathodes of CR6 and CR7 is about 20
volts, so the voltage at the anode of CR10 is about 20 volts and the voltage
at the cathode of CR10 and CRM is about 19.3 volts (both may vary with line
voltage and load). The battery charge voltage at the anode of CRY is 16.45
volts, so CR4 is reverse biased and no current can flow from the battery to
the BBB. When line power is cut off, the voltage at the cathodes of CR6 and
CR7 and the anodes of CR5 and CR10 goes to zero. Cll begins to discharge
from 20 volts as the regulators on the BBB continue to draw current. As
soon as the voltage on Cll gets down to about 14 volts, CR4 turns on and
allows current +to flow from the battery to the BBB. CR5 and CR10 remain
reverse biased until line power comes back up and the battery begins to
charge again.

Update 1
IXC A-27



CR4 CR10

N FLOAT ” .
O CHARGER |
|

CF—————'+——ﬂ L !
____________ J 1

r I

| BATTERY
BATTERY | BACK-UP

AV}
70

8400-61

Figure A-10. Battery Backup Board to Charger Connection

Referring to the BBB schematic (C-5061-6609-51), the top two thirds of the
sheet is associated with the +5VM switching regulator. Q5 is the main
switching transistor, with Q6, Q7 and Q8 in it’s base drive circuit. T1
acts as both an inductor and a flyback transformer. The series connected
windings between pins 1 and 4 act as an inductor for energy storage while
the winding between pins 7 and 8 acts as the secondary of a flyback
transformer. Ul is voltage regulator IC that acts as an error amplifier and
a current limiter. U3A is connected as a sawtooth wave oscillator and U3B
is connected as a PWM.

In operation, suppose that when power is applied, Cl0 1is completely
discharged and there is no voltage at the inverting input of U3A. The
output of U3A will be high because of the voltage applied to the
noninverting input by R27. U3 is an open collector type comparator, so
when the output is high, the series combination of R30 and R31 is in
parallel with R27, which results in about 4.57 volts at the noninverting
input of U3A. C1l0 begins to charge through R29 and R31 and when it gets
just above 4.57 volts, the output of U3A goes low.
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Two things happen when the output goes low. First, Cl10 begins to discharge
through R29. Second, R30 becomes effectively in parallel with R17, which
lowers the voltage at the noninverting input to about 2.67 volts. C10
will continue to discharge until it goes just below 2.67 volts, at which
point the output will go high, starting the cycle over again. The voltage
at the inverting input of the PWM (U3B) will be a sawtooth waveform which
oscillates between 2.67 and 4.57 volts at 20kHz. The frequency of
oscillation is determined by C10, R29, R30 .and R31. C9 provides filtering
to the supply voltage of U3.

The noninverting input of the PWM is driven by the error amplifier (U2)
through level shifting diode CR6. The PWM controls the base drive circuit
of Q5. Q6 and Q7 form a simple current regulator between the base of Q5 and
the center-tap of T1. When Q8 is turned on by a high on the output of the
PWM, Q7 turns on, causing current to flow out of the base of Q5 (turning it
on), through R25 and Q7, and into the center-tap of Tl. When the base
current of Q5 gets up to about 600 milliamperes, the voltage drop across R25
begins to turn on Q6, which starts to clamp off the base-emitter junction of
Q7. Q6 and Q7 work together to maintain a constant 600 milliamperes base
current in Q5. While Q5 is on, current flows through Tl, storing energy in
a magnetic field, charging A6-C10, and supplying current to the load.

CR7, R21, CT and R22 form a turn-off network for Q5. When Q5 is on, there
is almost no voltage from collector to emitter of Q5, so C7 is held
discharged by R21 and R22. Note also that when Q7 is on, the top end of Ll
is positive and current flows downward through it. Wwhen the output of the
PWM goes low, QB8 turns off, which cuts off base drive to Q7. The current
that has built up in L1 now forces it’s way into the base of Q7, turning Q7
off rapidly. When Q7 turns off, base drive to Q5 is cut off. As soon as Q5
turns off, CR8 turns on to allow current to continue flowing in Tl. The
instant CR8 turns on, it’s cathode, along with the collector of Q5 and the
top end of R22 go +to one diode drop above ground. When the top end of R22
is pulled near ground, base current is pulled from Q4 through C7. Qb
saturates and clamps off the base-emitter junction of Q5, helping it to turn
off. When Q5 turns on again, CT7 discharges rapidly through R22 and CRT.
During the off period of Q5, load current is supplied by T1 and A6-C10.

The output voltage is sensed by pin 4 of U2 and compared with an adjustable
reference voltage at pin 5. Any difference between the voltages at pins 4
and 5 will cause the error amplifier to drive the PWM <to correct the
difference. C3, C4, C6 and R18 are frequency compensation components.
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Rl sets the output voltage with CS5 providing noise filtering. CRY acts as a
simple slow-start circuit by preventing the reference at the wiper of Rl
from rising faster than the output voltage. This ensures that the duty
cycle of the regulator increases slowly in a controlled manner. R20 senses
the output current and turns on the transistor connected between pins 2 and
3 of U2 at about 8 amperes. When the transistor turns on, it pulls drive
away from the PWM circuitry and causes the output voltage to drop. C12
provides on-board output filtering for +S5VM. CR9, CR11l and R26 form a
crowbar circuit. R28 provides a minimum load to the output of the
regulator.

The -12VM is developed by a flyback winding on Tl. The output rectified and
filtered by CR5 and C8 and is not regulated. The -12VM output voltage will
vary depending on both -12VM current and +5VM current.

The +12VM regulator circuit diagram is located in the lower third of the BBB
schematic. +12VM uses a linear regulator that provides good efficiency due
to a relatively small voltage drop across the output transistor Q3. UlA is
the error amplifier and compares a reference voltage set by R2 to the output
voltage divided by R7 and R8. UlA drives Q2, the output driver, through
level shifter CR2. Q2 pulls base current from Q3 through R6. The output
current is sensed by R3, RS and UlB.

If the output current gets above about 2.5 amperes, the output of UlB will
go high, causing CR12 to conduct, thus pulling drive from Q2. Once CR12
begins conducting, power to the supply must be turned off before the +12VM
regulator will come up again. R12 limits the gate current in CR12. CR11l
and R11l provide noise filtering for CR12. R34 and Cl slow down the response
time of the over-current circuit so that CR12 will not fire unless the
over-current is longer than about 0.1 sec. C2 and R13 are for frequency
compensation. Output filtering and crowbar voltage protection for the +12VM
circuit are provided on the MB.

A.10 Jumper Board (5061-1351)

The jumper board is used in power supplies that are not equipped with a
PFRS. Figures A-3 and A-Y4 show the different configurations with and
without a PFRS. Referring to the jumper board schematic (B-5061-1351-51),
U2 is a LM723 voltage regulator and is exactly the same internally as U2 on
the battery backup Board. 18 to 22 volts ac from the inverter transformer
is rectified by CR4 and CRS, and filtered by A6C9 on the MB.
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The reference source at pin 6 of U2 is connected directly to the

noninverting input of the error amplifier. The inverting input is
connected to the wiper of R12, which provides adjustable output voltage
feedback. Pin 11 pulls base drive from Ql. Overcurrent sensor R10 is

connected between pins 2 and 3 and causes the current limit transistor to
pull drive away from Q1 when the output current gets above about 2.25
amperes. Crowbar over-voltage protection and output filtering are provided
on the MB.

U2 and Q3 develop the MLO® and MLOST’ signals. When +5VCPU comes up
(jumpered to +5VM), Cl begins to charge through R6. When the voltage on C1l
gets above the 2.37 volt reference on the inverting input of Ul, the output
of Ul goes high. A high on the output of Ul allows R4 to drive Q3 on and
pull MLO' high. When Q3 is on, MLOST® is pulled high. CR7 keeps C1 from
charging unless PON is high. -12V I1/0 is jumpered to -12VM (Rev. G and
earlier schematics show +12V CPU being jumpered to -12VM, an error).

A.11 Battery Pack

There are two versions of the battery pack. The 12944-60001 contains one
seven cell, 14 volt battery; the 12991-60001 contains two seven cell, 14
volt batteries in parallel. Refer to Appendicies D and E for the 12944B and
12991B, respectively. Referring to the battery schematic, a three position
switch, S1, selects either batteries off, internal batteries, or external
batteries. In the external position, a car battery or a 14 volt dc power
supply may be connected to run the battery backup for long periods of time.

The battery status assembly 5061-1352 (Appendix D), is used to test for a
fully charged battery. When S1 is pushed (S1 on the 5061-1352 assembly), a
3-ohm load is placed across the battery, and opower is applied to the
status board. The 3-ohm load draws about 4.6 amperes from a fully
charged battery. If the battery voltage under load is above 14.0 volts, CR1l
begins to conduct, turning Q1 on and 1lighting LED CR2. Rl limits the
current in CR1, R2 limits base current in Ql, and R3 limits the LED current.
Even a fully charged battery will discharge rapidly under a 4.6 amp load.
In fact, in only a few seconds, the voltage may drop below 1k volts, causing
the LED to go out. As long as the LED will stay lit for about three
seconds, the battery is good. It is normal for the three-ohm resistor to
get quite warm when S1 is pushed. If a battery is installed backwards, CR1
will conduct heavily and cause fuse F1 to blow. Each individual battery has
an 815 ohm temperature sensing resistor; in the 12991, only one is
connected. Refer to the battery charger board section for a description of
the temperature-sense circuit.
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12944B Battery Box Assembly Parts List (12944-60001) Sht. 1 of 2

iy og:s;'o:.égié). PART DESCRIPTION oeind PART NUMBER ;,?;'Né QUANTITY PER
BARRIER BLOCK 0360=06483 U 1
TERM=SOLDER LUG 0360=1158 1 1
TERMINAL STRIP 0360=1607 U 1
RES 3 t% SOW 0811=2966 U 1
SLEFEVING FLEX, 0R30=0064 U 0,15
BATTERY ASSY 0950=1596 " 1
NASHER MEQPRENE 1400=0090 U 1
NDINDE 1901=1086 v 1
FUSE 64 NR 2110=0056 L 1
CAP-FUSEHOLDER 2110=0055 U 1
FUSEHOLDFER=RODY 2110=0470 v 1
LKWSHR 1/72 INT 2190=004A8 Ul 1
LKASHK 4 HFL 2190=0108 U 4
LKWSHR & HEL 21900=0851 U 2
SCR 4=40¥,?5 2200-0103 U 2
SCk B4=40x,375L 2200=0143 U 2
NUT 2260=0009 a 2
SCk kb=32X,250L 2360=0113 J 10
SCR H#e=32X,eP5L 2360=0203 ) 4
NUT 6=32 _250AF 2h20=-0003 U 2
NUT 1 /2=28 2950=-0054 L 1
Sw SLIDE OP3T PC 3101=2154 U 1
FOaM=PLASTIC 4?208=0173 U 1
WIRE 18 RLK R150=2890 C 0,63
WIRE 18 RED B150=289] C 0,25
%IQE 1B AWG BARE 8151-0011 U n,19
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12944B Battery Box Assembly Parts List (12944-60001) Sht. 2 of 2

CEFERENCE

ea| oricnarce eartDscHPTION [T T— somifol  cuary e
PAD-FOAM 9220-2070 C 1
BOX=BATTERY 5000-8095 W 1
COVER=BATTERY 5000-8096 M 1
HOLD DWN BATTERY [5000-8097 W 1
ASSY-LCPS STATUS| [5061=1352 4 1
ASSY=BAT, CBL 12944=60005 1 1




12944B Battery Box Subassembly Parts List (5061-1352)

ITEM
NO.

REFERENCE
DESIGNATOR
(FIRST SIX)

PART DESCRIPTION PATENT

[OPTION

PART NUMBER

COMmP.

(OMON

QUANTITY PER

01
03

04

¢

00

00

00

0

DIi.3]
CIves]

R2y 3

R1

CR1

CR2

(%)
[

TZRM=-30LDZR o J5
TERM-BARR 3LOCK
ZYLT 121DX.200

RCS 121K 1%.1273

R

rMm

S 20.3 1X.129
X3TR 2N4401 TI32
JIN~-ZNR 13,3V 24
DIODZ-LIGHT ZMIT

3# SLIDE MOM

LAJEL -USA
LABZL=-DATE CD)¢

PCB-3ATT.STATYS

0350-0272

0360-1324

0561-1032

0757-0274

0757-0400

1854-0467

1902-3194

1990-0486

3101-2153

7120-6830

7121-2061

5081-2303
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AIWITCH SHOWN | N

B- /2944~ Gooo4-57)

SYM MMR-U_OZO APPROVED DATE
S /SSUED /

m Peo-zz- 7557, WAS 11744 - 600of |, 27

C |Pco-22-5704. APD.SHT. § oFf /o s/ 2om Qlﬁwq 5o

D|ADD . NoTE1 o) PPA 6580

E |reo-zz-653¢ ZIITERY SE S 20T Q\\V\\\\\\ 6-1-82

INTERNAL PASIT\ON = P/OJI
) ) . I
BTI SATTERY Assy s +“ 3 BATTH(E)
[ |
| ® - -—- |
' OFF EXT
| _ - - - il
! ¢ INT : v IN DSTTED
: PAONENT®
_ ST “m_ﬂ.w«/.z_muJ m;.;Oﬁ.;W)DOZ WP.WUWD | cR)
! W (5061-/352) 2 1901-1084
| 1902-
. 3194 2N 4401
_ 3n 1
[ S0W |R1 P/0JI
| i —_
| “ 1 BATT-(8)
|
| “ A TEMP 1(8)
BT2 “ ~ TEMP2(8)
ul B NOTE :
“ B || s engrneEERING \Nm\mmmtﬁm
| + — | T8 DoecvrenT (ERD) F/n 02109- 90007
| EXT BAT FOR EPLANATION OF SHEET NOS.,
_ ”
_ |
_ |
|
|
_

ADDITIONAL BATTER Y
FOR 12991 -60001 ASs Y

N4

SHEET(9) oF /10

DESCRIPTION , MAT'L-PART NO. MAT'L-DWG. NO. MAT'L-SPEC.
=R AT ~mﬂ~<\MN|)4-QM =
scHEmATIC ' (PF RS) HEWLETT W, PACKARD
e LC
T2HAE ) IRPTIE P 3567-73 5%
NEXT ASSEMBLY 733903 J v>m\._.NzNNM n!“E
_ B -12944 - 9oco4-57
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12991B Battery Box Assembly Parts List (12991-60001) Sht. 1 of 2)

oy DEEEE;:%: PART DESCRIPTION bouind PART NUMBER s é QUANTITY PER | UM
RARKIER RLOCK 03p0=NA43 U 1
TERM=SOLDER LUG 0360=1158 L 1
TERMINAL STRIP 0T60=1607 1 1
KF S 3 1% 90w HR11=2966 U 1
SLEEVING FLFX, 0B9N=NyhY u 0,18 FT
KoTTEKY ASSY 0950=1596 U b
CONw UTIL AFIN 12751=4623 L 1
CUNTA(T=CONN 1281=0747 L ?
N6SHER MFOPKEE 1400<«0090 U 1
NIODE 1901«10RAK A 1
FUSF oA Mg 2110-00S6 L) 1
CLaP<FUSLROLPER 2110=0465 L 1
FUSEHUL GER=RDDY 2110-0470 L 1
Lrk®uSHKr 172 IMT 2190«00A8 ! 1
Lhv.SHE 4 HFL 2190=0108& i a
| K ¥SHR 5 HFL 2190=0a51 U >
SCr 4e80¥ 25 2200=N0103 & 2
SLR ¥4=-40X,37SL, 2200=0143 U 2
MU T PP60=00Np U >
SCH #6=32X% _250L 2360«0113 L 1¢
SLk 76=32X,625L 2360=02073 U °
NUT 6«32 ,P504F PU20=0003 J >
HUT 1 /P2<PR 2950-0054 1) 1
Se SLINDE GP3T PC 3101=2151 L) 1
FUAM«PLASTTC 4P(0B=N173 L 1
WIRE 1R WhT=RED B150=2649 C N.50 FT
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12991B Battery Box Assembly Parts List (12991-60001) Sht. 2 of 2

ITEM

REFERENCE

PARENT

Comp.

N[ DESIGNATOR PART DESCRIPTION orTION PART NUMBER orTion é QUANTITY PER | UM
WIRE 18 BLK 8150-2890 C 1.13 FT
WIRE 18 PED 8150=-2891 C 0,25 FT
WIRE 18 AWG BARE| [8151=0011 U 0,19 FT
PAD=FOAM 92202070 C 2
ASSY=LCPS STATUS| [5061-1352 4 1
ASSY-BAT, CBL 12984-60005 1 1
HOLD DWN BATTERY 12991=00001 W 1
COVER-DQUBLE 12991=00002 W 1
RUX-BATTERY 12991-00003 Wi 1
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Iy "1388 |
(B 8as™

| c1
______ A
R1
+C2

o

c5
J2

+C7 C9+ Cl+
c8 c1o
49

ITEM QTy. MATERIAL-DESCRIPTION MAT'L-PART NO.
1 1 BOARD ETCHED 5090-1601
2 12 CcLIP 0360-0589
3 12 SCREW, 6-32 x .437 LG. 2360-0199
4 12 WASHER SPLIT LOCK 2190-0851
5 12 WASHER FLAT 3050-0228
6 3 WIRE MAGNET 20 AWG 8180-2220
7 4 E1-E4 0360-1529
8 2 L1, L2 9100-2957

ip
®

TR

A

CIRCUIT
SIDE

2108B/09B/11F/12B/13B/17F Crossover Board Assembly

5061-1388
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o

W-BLK-RED
W-BLK-VIO
WwW-vIO

VIO

BLK

/—® 7PLCS

(A} END

(B) END

5061-1363

M F

2
EY
)
S
=
Y

W-BLK-RE

]

D

-@ @- {—— W-BLK-RED
OO — wikw
-@@ — rep
-@? DH— Bk

B!.K
WIRE VIEW

\ DA/@SPLCS

ITEM Qry. DESCRIPTION PART NO.
1 1 HOUSING 1251-4638
2 7 CONTACT MALE 1251-4592
3 6 LUG CRIMP (YEL) 0362-0305
4 5 LUG CRIMP (RED) 0362-0317
5 1 LUG CRIMP (BLU) 0362-0318
6 0.15FT | SHRINK TUBING 0890-0301
7 5 CONTACT MALE 1251-4537

"B" Model Crossover Cable Assembly

5061-1363
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P J
ITEM QTy. DESCRIPTION PART NO.
1 25.00 | CABLE5 COND & SHLD | 8120-1856
2 1 HOUSING MOLEX 1251-2546
3 5 CONTACT MALE 1251-2754
4 1 HOUSING MOLEX 1251-2507
5 6 CONTACT MALE 1251-2599
6 2.00 BLK 22 GA WIRE 8150-1540
7 .500 SHRINK TUBING 0890-0311
8 1.500 | SHRINK TUBING 0890-0201

""B’* Model Crossover Status Cable Assembly

5061-1364

SMLO/BLK~

-BRAN
~RED
—YEL




DETAIL AA

—{lezz)

S PLCS

ITEM | QTv. DESCRIPTION PART NO.
1 1 BOX PWR SPLY 12740-00004
2 1 ASSY M. BD 12740-60003
3 1 ASSY BACK PLANE 12740-60004
4 1 COVER SWITCH 12740-00012
5 1 SWITCH 3100-3450
6 1 BREAKER 3105-0147
7 4 6-32 SCREW 2360-0113
8 2 4-40 X .375 SCREW 2200-0167

{ 9 8 LOCKWASHER SPLIT 2190-0006

I 10 4 6-32 X .437 SCREW 2360-0199
11 2 6-32 X .750 SCREW 2360-0125
12 2 WASHER FLAT 3050-0228
13 1 GUIDE PC 13037-20003
14 1 ASSY CABLE 12740-60010
15 1 FAN 3160-0341
16 8 NUT TINNERMAN 0590-0653
17 4 SCREW 2360-0205
18 4 SCREW 6-32 X .625 FHD 2360-0202
19 1 GRILLE WIRE 3160-0092
20 4 WASHER FLAT 3050-0227
21 2 ASSY PC +5V REG 12740-60005
22 1 ASSY PC LOGIC 12740-60006
23 1 GROMMET 0400-0085
24 1 SHIELD-BACKPLANE 12740-00019
25 1 BOARD RETAINER 12740-20003
26 1 SCREW ~ FH 6-32 X .500 2360-0200
27 8 SCREW 6-32 X .875 FH 2360-0206

FPP Power Supply Assembly (12740-60007)
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FPP Power Supply Assembly Parts List {12740-60007) Sht. 1 of 2

ITEM

REFERENCE
DESIGNATOR
(FIRST SIX}

PART DESCRIPTION

PARENT
OPTION

PART NUMBER

COmP.
OPTION

QUANTITY PER

. [SCR

FAP «22UF 10%
kUG SOLDER #6LKG
CONN=SGL CONT
GROM SNAP ,87SID
NUT SHMET U 6=32
SLEEVING FLEX,
TBG HS BLK L3750
TBG HS 8LK ,750D
LrkwWSHR 6 HEL

SCR #4-40X,.375L
SCR Bo=32X.250L
SCR 6=32x,75
SCR #6=-32X,437L
SCR #6=32X.500L
Bo=32X,625L
SCR #6=-32X,750L
SCR B6=32X,B75L

NUT 6=32 ,250AF
wSHR #6 SS
wSHR #6 88§
CIRCUIT BREAKER

LAN GRILLE

AN=TBAX
ABEL INFO
ABEL=WARNING

IRE 22 BLK

0160=4259
0360~0268
0362=0561
0400~0085
0590=0653
0890-0064
0890-0291
0890=0301
2190=0006
2200=0167
2360=0113
2360=-0125
2360=0199
2360-0200
2360=0202
2360=0205
2360=0206
2d20-0003
3050=-0227
3050-0228
3105=0147
31640=0092
3160-0341
7120-3738

7120-4567

81S50=1540

[ TN == [

0.25

F1
F1

F 1

F1




FPP Power Supply Assembly Parts List (12740-60007) Sht. 2 of 2

REFERENCE
DESIGNATOR
FIRST Six}

PART DESCRIPTION

PART NUMBER

QUANTITY PER

WIRE 18 WeBNeGRA
WIRE 18 W=-0=GRA
WIRE 18 GRNeYEL
BOX=P,S,
COVER=SWITCH
TAG-INFQ 1007220
TAG=INFO 1207240
SHIELD

BRACE

ASSY=FPP MQOTHER
ASSY=FPP BK PLN
ASSY= +5v REG
ASSY=LOGIC
ASSY=CBL CTPL

GUIVE PC BD REar

8150-2651

8150=2916

8150-2919

12740=00004
12740=00012
12740-00013
12740=-00014
12740~00019
12740=20003
12740=-60003
12740=60004d
12740=60005
12740-60006
12740=60010

13037-20003

(@)

0.30
0.30
0,21
1

1




J5
M 50

CR2

® ®
| see
812740-60003-2 [T] 1274060003

M J3 %0

2 50
1

B-2437

—
FAN CABLE NO.1

NOTES:
FAN CABLE NO.1CUT TO 10“LG
STRIP WIRE ENDS ,250

FAN CABLE NO.2CUT TO 19" LG
STRIP WIRE ENDS ,250

BLK-RED

—x BLK-GRN
FROM
——= BLK-YEL XFMR

— BLK

3 ORN

———
FAN CABLE NO. 2

WIRING VIEW

711 LUG CRIMP FASTOM 0467

50| : A

5 0.63 | WHT-BLK-GRA-T8GA | 81502920
["WHT BLI i

WHT BLK 18GA
2 mé*w FASTON | 0362-0561 |
212 FAN CABLE 8120-1478
SWITCH 31

FPP Power Supply Mother Board Assembly
12740-60003

Update 1



IXG -6

FPP Power Supply Mother Board Assembly Parts List (12740-60003) Sht. 1 of 2

Update 1

iy u:%?;.:io:. PART DESCRIPTION ormon PART NUMBER . é quantiry rer | um
CAPACITOR~-FIXED 0180=283¢ E 1
01C1
LUG SULDER #me6lLK(y 0360=-0268 E 1
LUG CRP22=18,25F 0362=~0467 €] 1
CONN=SGL COMTACT 0362=-05359 € e
CONN=SGL CUNT 1251-5053 F| 4
CONN=185 POS 1251=-5093 4 1
VIS
RECTIF1FkR 1£84=00406 3 1
03Cr2
LIu=Fr RRDG 200V 1906=02V% F 1
O1CR1
LKkWSHR 174 INT 21900027 E 1
LrwSHR 10 hEL 2190=9934 d 4
SCR 4=40%x,25 2200=0103 13 6
SCR #6=32¥,500L 23e0=0201 F 1
SCR 0=32X%,378 23bU=0359 F| 6
SCR 10=32x,37S 268U=0099 E 2
NUT 1/74-2% 2950=-0036 £ 1
»SHK 10 S8 3050=02¢6 \d 2
wSHKk 76 S8 3¢50=-0226 k 7
wSrk ,260]D BRS Jus50=-0234 d 2
Sw RTRY 6P0GS AC 3100«3450 E| 1
61151
CUMPULIMD=THERMAL]  [6040-0239 £ 0.u1 (TH
CPSET Fan UL 8120=1478 k) 2
vIKE 18 k=Y=GFA 8150-0681 U 0.50 FT
OLFT
vIRE 22 Y 8150=1544 ) 0,17 [F1




FPP Power Supply Mother Board Assembly Parts List {12740-60003) Sht. 2 of 2

Update 1

iy oEsGrATOR PART DESCRIPTION poiiing PART NUMBER o of QuaNTYeee | um
) (FIRST SIX) C

wnlRt 16 FEL r150=21R5 n 0,42 |F
“lrt te BLACK tl1h0=2005 3 0,49 |FT
wlkE 1K T =RLR Rl1h0=2898 11 v,2s |Fi
vIKF 1p AeBKeGRA B1Su=292¢ f) 0,63 FT
TRAMSFQORmERK=P i G1Yu=a07y t 1

(GBI ]
GUlle=-PC SUdu=ytio k] 6
PLATE = XF MmE 12740=00009 F 1
PLA=MGTHERBLARD 12740=00027 4 1

IXG-17/-8






| C-/27¢0 -60003 -5/
M REVISIONS DATE
A | As JSScED _ : =7
RE 0O - NS P
B [ fREER,p/RE covor coves wher ) % o
L 5 VoLT
REGULATOR CONTROL BACKFLANE
1906- 0205 60005 XA;M 60006 GCCC4
7 ar3 ) i | 1
: , > J3 4750
! ! o, _ Ja 4750 -
LMY ' L
W YEL- GRA CR2 + T=u2 a7-50
> 188 ¢ -
o004 —_
10,000 vld
| | 5VvOLTS .
2A 3192 > U5 Ce-18
N VEL 1%_N uﬂb _m.mm = b
o > BLK/RED . T J2 26
; J3 2542
_l,‘l . L INE V,M_EZ«‘ o rM»,Ow L& w_manN
Jz 27-34 = L Su5 0107 e
N, Ja 27-34 2 33
=J2 35-42
PCWEN
J3 02 <& —<1J2 ©2
J3 02 PP
: VINT et
: <4  — -
uw gs <342 €6 S ouND
- VREF
- <t———<=
o2 3 47 & 7 4 .,HW Jz 05
OVERI
_ . . POWER J3 > =J2 04
o & o v © © ©c © CONTROL Ja mw OVERY
240 [ o—0 C o o o—20 CaBLE J3 03 V<|.J J2 03
— Ja o4
100 —C — o o—=0 o <1 42 17
—_— o o—=<C ¢ o—=o0 0 PsU
Jr o7 i ™ J2 3l
120 o—=C o—=o0 <} [} —C LPU
220 o o—0 <] o o—< w J1 05 o =2 27
.. GND i
" Jios 215 Y= ys o8
4 TIEDTO 4 ¥ ol PSUP 32 ol
J3 ov T SLAVE o~ j; o8
E RRCR
y3 039 < WasTer <l vz 10
Jq o7 [>—MASTER =55 12
FFP PGUWER -
7\7 ro "lr; IHEQN»QEHB
:on...r; S0
12740 . 60007 12740 6CCC3
NEXT ASSEMBLY \RT NUMBER
_— | scace C-12140 40003 -57
SOtk NG, $160.000% PRINTLD O S1EPG MG, 1070 10 CLEARPINT ABEOUT ) bl B |

C12740-60003-51

IXG-9/-10




12740-60004
B-1815

J1

49
50

Ja

49
50

1 5 49
2 50

J3

J6

XA1
I 1 |
{LOGIC LOCATED
ON CIRCUIT SIDE}
ITEM QTy. DESCRIPTION PART NO.
4 8 STANDOFF 0380-0076
3 6 PC CONNECTOR 50 PIN 1251-4573
2 1 MOLEX CONN. 15 PIN 1251-5578
1 1 PC BOARD ETCHED 12740-80004

F-Series FPP Backplane Assembly 12740-60004

IXG-11



IXG-12

IOFARD "

3]
- ™ ca4 o
15) 13
T m < w 03
T © CaTo
a
[~}
4

°_ B2 T
T Ao Ty
8 T caxm O
o o S

E3 E1 CRap
o l R8

55| Re E2

L c10+ %

C13

R10

LT —

1 «4———COMPONENT SIDE ——— 49
2 .4———— CIRCUIT SIDE ———— 50

FPP Power Supply 5V Regulator Assembly-12740-60026

Note: Replaces 12740-600005.

Update 1




12740A FPP Power Supply 5V Regular Assembly Parts List (Sht 1 of 3)

(112740-60026)
l:: D:EIF(E;::TCO‘! PART DESCRIPTION C')::fg:; PART NUMBER OCP‘Y)I:‘)'N i) QUANTITY PER UM
) (FIRST SIX)

CAP 1.0UF 20% 0160=0127 g 1
o1jca

CAP .0022UF 10% 0160=-0154 3 1
olfc2

CAP L47UF +80 01606=0174 E 1
oilcs

CAP L1UF 20% S0V [0160=0576 E 1
oifco

CAP .O01UF 20% 0160~3879 E 4
0$lC1,3%,9,7

CAP 4TQPF S¥% 0160~4808 £ 1
01fc11

CAP 1000PF 10% 0160~4847 3 2
o1ic12,13

CAP 15UF 10% 0180~1746 £ 1
otlce

CAPACITOR=FIXED 0180~2829 ﬁ 1
o1c10

PAD=MTG TOS 0340-0164 £ 1

TERM=SLDR STUD 0360~1819 £ 3
otle1,2.3

SPCR TAP #6X.129 [0380~0305 E| 2

STOF=RND .250-IN  [0380-1145S 3 1

RES 2,15k 1X.125 [0698-0084 E 1
01R7

RES 464K 1%,129 [0698-3260 € 1
01R3

KES 215 1%.125 |0698-344) E 2
01R4,S

RES 196k 1%.129 [0698-3453 q 1
o1R11

RES 21,5K 1X.125 [0757-0199 E 1
01lR1

Update 1
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12740A FPP Power Supply 5V Regular Assembly Parts List (Sht 2 of 3}

(12740-60026 )
'If: o:::::f;n PART DESCRIPTION ;:fgL PART NUMBER comr | QUANTITY PER | UM
: (FIRST SiX)
RE S 10 1%,.125 0757=034e6
01R10
RES Ss62 1%,129 0757=0417
01rR1?
RF S 10k 12,125 0757=-0442
0)R2,6
KRESISTUR=FIXED 0811=-3511
0R9
HY DIS T0G-3 1205=0289
hTWK WES 9X10K 1610=0289
01RA
RESISTOk=ARRAY 1010=9316 F)
01Ul
1C Lmizon 182e=013¢8
otue
IC 8G3%524 1b2b=0428 i
UB1VA!
TRAMSISTuK 1853=0045
0103
XSTR 2~2222AT01§ 18%4=-0477
0131
FuR TRaSISTOR 18%4=0746A
clue
STARLSTNK STHSE% 19n01=0460
01CF3,0b
LIVLE 11:493s 1901=1065
01~y
LI0=SCHUTTRY 1991=-1100
vices
DIOLE TH5908 1902-90939
01Cr1
D10=Litk S.62V 24 1902=3108%
C1CR2
LewSHF 10 HEL 2190=0034

Update 1




12740A FPP Power Supply 5V Regular Assembly Parts List (Sht 3 of 3)

( 12740-60026 )

o e rrosscumon [ i (SOl aumare | on
LKWSHR 6 HEL 2190=-0851 £ i
SCR £=32X.375 2360=0359 El 2
NUT 6-32 .3124AF 2420=0002 E 1
WSHR #6 S§S 3050=0228 E 2
COMPOUND-THERMAL] 6040=-0239 é 0.0t TJ
LABEL=-DATE CODE 7121=2061 L 1
wIRE 18 BLU 8150-2893 o 0,15 FT
CHOKE 9140=-0307 E 1

oL
PCB=+5 FPP REG 12740-80026 q 1

Update 1
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-

ENGINEERING RESFONSIBILITY [l szria 7] i [ C-12740 -8002€ -S1)
[ 1 4 g 2 e Y™ REVISIONS APPROVED DATE
[T (7 19 B 23 |28 |29 |30 — | & \S ISSUED PER Pc.22-6720 _ Z
3 1 11| B !Pco-tt-7/38,c7% Dy CFA w\*éwTv ¥ |
: !
cos oes ’
32VRL 679-35¢ _ R \
P3/4-47-5C = W El E2 Ol
Qz Lo L
. Zmen SLAvE
P ¥4 -07
= 7 TTEN BS-noe cn =2
ol ES T Tss00 1= P 19-26
-00IMF éd VAN cn en Svolt
Rl - —
INRTN _Mo?owww .Mww ok
‘R - GNuD
P3/4-35-42 o> —=> P 3y 27-34
Hsv RISV
2 / /
RE-1 ve-3 +15V
y VINT | ] 't o WE\NN ViR o
- ™
P3/4-06 > at wr $ 10 S 10K s uz 10K
65w 2.5V EF) 5 ¢8 8 OVERI
c7 a477 l —de 7\ 'S
cs ﬁ.s\x\ " SomE 4)- P> P3/4-0%
74 L
15 bl 15 nsa )
U3R3 R 3 L3RG
. I3 JOK. 1907- 0460 YEWK SO & 4#
i 2
7 B Aﬁ\. J ¢ v3R8 /3 RY |
A 2 2 U3 RE - 10K W 10K
or A2 " YW 7 2 mM._on
L0022 | P3/,-09
_:xﬂ|ﬁp 1. . B
e 01l ISV #IS R\
T | FEE]* ._n 9 M\ 196K vIRT
+4is Vv 10k tisv
y cs R/ P SpeE /
—{} AAAAA R12 2 2 2
CRG 01 Lk 215K 5029 10K < 10K \Y/ REC
REA A 5 ¢
oK 1901-0 460 4 W2 ¥ 10K OVERV
, 2 - 2
POWEN > P3/4-03
PARE sle
P3/4-02 > N b2
/0 |—
1o s , +1SV
VREF T ¢4 /NM/ e
F3/#-05 >———o0 e R7 “
2.15K 2. U2 3 oK PSUP
< /\k
sl_ - 1> P3/4 -0
g
A\
1 ¢
oo Lol1.4
10K
\V
[ |
| irem ary. _ MATERIAL-DESCRIPTION MAT'L-PART NO. MAT'L-OWG. NO. MATL-SPEC.
FPP PoweR SUPPLY
,m voLT mm.mCN}I\ON HEWLETT 8] PACKARD
TITLE
. o 2740 - bO0CO7 12740-60026
FINISH _8); n |—Ngolm %m.

Update 1
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« s L] QO | =
O e & 5 B
R5 ] 9 23
[£ 83
° c
2 © v |, &
-
O g2 | ~1°
Y ¥ .
=l Q1 =
(&)
F|=
T cn
© N ™
3441 2
(&)
> 5 ﬁ
R7 8

TV e

1 ~———COMPONENT SIDE ——— 49
2 -——— CIRCUIT SIDE ————» 50

FPP Power Supply Logic Board - 12740 - 60006
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12740A FPP Power Supply Logic Board Assembly Parts List (Sht 1 of 2)

(12740-60006)
- DESCNATOR PART DESCRIPTION fiourind PART NUMBER Idod of ouamvre fum
. {FIRST SIX) C

CAP 1.0UF 20% 0160=-0127 E 2
01C4, 14

CAP ,47UF +80 0160-0174 £ 1
01C10

CAP .1UF 20% S0V 0160=-0576 |3 2
01€3,9

CAPACITOR=CERAMI 0160-3490 £ 1
01Ce

CF CE 10P 100V 0160=3567 E 1
01€S

CAP .0iUF 20X 0160-3879 £ 4
00C1,2,8,11

CAP .1UF 10X 0160-4835 E 2
01€12,13

CAP 100UF=10+75% 0180=0061 E 1
00C7

STUD SOLDER TERM 0360=0474 E 2

EYELET 0361=1076 € 1

RES 23,7K 1%,125 0698=3158 € 1
01R2

RES 26.1K 1%,.,125 0698-3159 E 1
01jR1

RES 422K 1X,.125 0698-3460 £ 1
01R10

RES 34,8K 1%,125 0757=0123 L 1
01R12

RES 21,5k 1%,125 0757=-0199 3 1
00R6

RES 750 1%.125 0757=0420 E 3
O1R4, 11,13

RES 10K 1X,125 0757=-0442 E 1
01R15

RES 61,9K 1%.125 0757=0460 E 1
O0K3 ‘

IXG - 20 Update 1



12740A FPP Power Supply Logic Board Assembly Parts List (Sht 2 of 2)
(12740-60006)

PARENT
OPTION

PART NUMBER

comp. L
OPTION
C

QUANTITY PER

TEm REFERENCE
o, | DESIGNATOR PART DESCRIPTION
(FIRST SIX)
RES 90.9%x 1%,125
O01R14
RES S11 1% ,50
01R9
THEKMISTOR DISC
01RT1
HT DIS PL PWR
NTWK RES 9X10K
01RS, 7
RESISTOR=ARRAY
00Ue
IC LM324N
01Us
1.C. MC 3302
oo0u1,3
IC 781S VvV RGLTR
01VR1
IC 1403
01U4
XSTR PNP 2N2907A
00(@1
XSTR 2N2222AT018
01Q2
DICDE SIL
00CR3,4,/5
k DIODE-SILICON
00CR7
STABISTOR STBS523
00CR2
DI0=ZNR 5.62V 2%
00CR6
SCR #4=40%X,.375L
kUT 4=40 W/LK
COMPOUND=THERMAL

0757=-0464

0757=-0814

0837=0040

1205-0219

1810-0280

1810=-0316

1826-0161

1826=0174

1826=0396

1826=-0544

1853-0281

1854-0477

1901=-0040

1901=0050

1901-0460

1902=310S

2200=0143
2260=0009

6040=0239

Update 1
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| | £-/2740 ~60005 - 57
sYM REVISIONS DATE
A |As /1SSTED 1746/ 727
B | DES/IGNV cHG. PER PRCRC” (/18/S ) g 22/ 78]
vR/ C | PRCR-F 7RI WAS28,7R (18
32VRL D Pco- 21-4847 AOD. RIS, Riy S\)N\Mnuohv o/ 2)es/ry
1 d 5V & | Pco-21- 6246 -40D. CR7 (2108 b, A
P2 47-50 T[=>—s ' + - £ | Peo- T5-7738, CR&. CTT, C78 were 0166~ 1743 o 23.83
% +5 L3yl %\
AWw 7815 +QN o4
\w«x { cs 1904 . 25y 5= F2-06
ed Lopfd ' 2= - I P2-05
R7-A Sov mci403 VREF
R & 25 10K 3 cy
E) vhd !
7 Ay Ayfd
uz dok R
c2 RS SN
v2R7 pe w Aw GATE
lok I~ P2-\7
o +isv 1
Qz
ce _\ ‘ \854-0477
T/ +i5y ]l an
H 1853 024
o cRr4-\/13901\
7] 2o—— CRs P2-10
12 ¢
A A 9o
Ooko
MASTER
P2—-12
o<m m H 7/ /4 |
P2-0Q
* = RI R2 |V2rz v2R1 _ SLAVE
26.1% 3.7 ; M —] P2-3
OVERYV 5 ,_ox\ 10K _+_m< u —=/
p2-03 = {
R7-8
» 10K ¢
POWEN
——> P2-02
¢
[ Mv +5V
U2R & | !
10K W
" ca3
7 | REA]N 1%0/-00%0
I
7 +HISV . )mz_m 7, 1ok LPU
+15v o +15V g \OK . I P2-27
1
7 HSV ! ' y '
| \ .
| . R7-p  U2RE .01 sV
| & R7-C R7-J 10K 10K _
7H JoK oK P 90.9K ;
10K s 4 73 R5-c
PSUP 9 N2 _ 9 : ;
- . 2 - /:\ 3 1 ” 10K PUR
Pa-gl > —T T %nw 8| V! . MWW %’ s 4 I~ Pz-15
U2R31\0K /0
1. OuF 1OPF
C4
,, L % % \V4 _Man 4 L Ré ”,
| . PSU 3460 1.0ufd 5.6V
| ’ pP2-3I = 1.9v
R
‘1904-0050 ek
5vOLT AV
P2-26 i . o +5V i
H / .D DESCRIPTION MATL-PART NO. MAT'L-DWG. NO. MATL.SPEC.
¢3 g FPP POWER SUPPLY
ro o _ h :n.s.ﬂqa?osb
P2 35-42 > . rime
* ! e D0 L0007 | 12740~ 60006
W e | scaue C 1274 0-60006-51
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