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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 I/O 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 £20% VAC or 220 £+20% VAC. Maximum input voltamperes of the 2108 are
approximately 650 and the maximum input voltamperes of the 2105 are approximately 450. The overall
efficiency of the power supplies range between 65% and 80%, depending upon loading.

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

Operate

Line standby
Battery standby
CPU-MEM Alarm

L

The computer itself 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 from the AC line power plug
whereas the battery standby mode operates off of power supplied from a 12 volt storage battery.

The optional nickel cadmium battery supplied with the computer, when fully charged, provides standby
power for 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. It 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 specifiéations 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 * +0.40V
+12.0V (1/0) 3 * 2 * *0.5v
-12.0V (i/O) -3 * -2 * +0.5V
+5.0V (mem) 5 5 5 5 +0.25V
+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 volt 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 VDC. This board (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 observed.

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. If the option is not available the power supply will
completely power down and initial power up procedure will 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. If 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. If, though, the overvoltage 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.

IXA -3



V- VXI

Ail POWEE OFF
LINE PWER OF~

BRTTER Y OFF
N
) N
N Y& aeesr d ok
N
T
%& § gﬁ ST ¢ ok
0 NRERIA
“\61’ N §“ A\
/
; FOWER LINE UP ’&’Gﬂ’-ﬂ\ | /
?}Zjig Menory aoop | L Sy, aser 0, e
MEM COVTENTS 4000 | FONGE LKE PONN | | 108~ \if' s ALAEM A,
PFE 2ysTEM N AN
CTALED \| STANCBY !l/
&Y |
&
A R
N
RN
§ 3 Y IN
Y o 8 &K
NN | ;
OPEEATE

Figure 1. Power Supply State Transition Diagram

&ser
e
FANL



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 several 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 kHz 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 cutput 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 R57. R57 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 mem-
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 Q14 is fed to zener CR64 via R123 and is coupled to the base of Q14 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 @ 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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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 USA. 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. If 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 CR46 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 Q10 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 CR 37, through R26 to E6 at the base of Q2 and through CR28 to the base of Q1.

This reverse base current on Q2 and Q1 improves the turn off time of Q1 and Q2 and is followed by reverse
base emitter biasing on Q1 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 R26 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.

+5V
WAUT FEM PWM
ov ——1
12V
CUTIUT OF LEVEL SHITBE
|

11. PREREGULATOR POWER STAGE

The preregulator power stage consists primarily of Q1, L1, CR5, input capacitors C1 and C2 and output
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:

diry _ Vin " Vout

dt L1

The period of time during which Q1 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:

L= Ty, DLl peak

PL1 ~ ‘ton Tgi peak current

U1 = 1 L1123 energy stored
L1 2 le

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

— Vout
for - o, )

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 U11 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
can be seen in figure 5, 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 Q1 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 1/2 B+. 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 Q1 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+. As seen 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 CR3 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. Q8 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, R97 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 U14 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 UL5A to it’s non-inverting input is to create hysteresis, preventing an internal
oscillation. The resistor creates a large B+ voltage 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 U14, 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 CR60 which act as the positive supply for operational amplifier U16. +18V rail is also applied to R106
and R109, setting up the bias for Q15 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 U16
inputs via divider network R102, R105, R108 and current source transistors Q17 and Q18. The output of
U16 is connected via CR58 to the base of Q20. 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 =2
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 Q6. 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 Q5 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 Q10 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 U1l

via R45 and R80 which acts as a current source for the LED in U11. The output of U1l 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. C45 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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NOTE:

HEWLETT-PACKARD CO
DATA SYSTEMS DEVELOPMENT DIVISION
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———-COMPONENT SI|DE

COMPUTER 2105A 2108A/2109A
COMPLETE POWER SUPPLY ASSY. 2105-60012 2108-60023
ITEM QTy. 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
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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02105-60021
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2105A Power Supply Lower Assembly (02105-60021) Sht. 1 of 8

e o'z:ggrs:;%n PART DESCRIPTION o PART NUMBER g,?mé QUANTITY PER

CAP O,1UF 0150=0121 U 11
01C7-10,31,33:33,
0339,42,43,44

CAP O001UF 10% 0160=0153 u 2
01C16,17

CAP UTUF=20+480% 0100=-0174 L 1
01Ce27

CAP L012UF 10% N160=0301 L 1
01C26

CAP ,01UF 0160~-2055% ! 5
01C3,3%6,37,55,56

CAP S000QPF 0160=2145 L. 1
0yCeo

CAP 100PF 5% 0160=2204 L 3
01cun,ud,s?

cap, 2400PF 0160=2227 u 1
61C32

CAP 3000PF 0160=2288 u 2
oilcs, 6

CAP FXD 2XSUF 0l1e0=4142 U 1
0ct2

CApP FXD SUF 0160=4186 (4 P
OICU,H

CAP 4,7UF 35WVDC N180«0100 [ 1
01C53

CAP 200UF=10+75Y 0180=0104 L 3
014c13,22,49

CAP 6.8UF 10% 0180=0116 D Pl
01C14,19

CAP 2,2UF 10% 0180=0197 0 1
01C 3y

CAP 22UF 10% 0180-0228 D 1
01C4a7

CAP 1UF 10% 0180=0291 O 1
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2105A Power Supply Lower Assembly (02105-60021) Sht. 2 of 8

e DESGRATOR PART DESCRIPTION o PART NUMBER o ol quanttyeer | um
. {FIRST SIX) C
01BO=0291

0YCeRr

AP JROUF=10+75Y 0190-0432 2
0ofct1,2

CAP 6,8UF 20% N180=1701 1 2
vljCet, 29

CAP 4TUF 10% W18 0=1704 y 1
01C3s

CAP 1RUF 10% N1H0=17d6 I 1
mMr2s

CAP 6AUF 20 N1RN=1813% ! 1
010 4y

CAE 4000 UF 15V 0180-2385 { ?
MIC%0,51

PAD-MTHG TOS D340=0164 { &

STUR SOLDER 0360=0090 | 17
DUF 7=18,/18=21,23=258

QTH SHLNFER TERM N360=0474 X 2

TERM STUN FKD C300=1529 () 6
RIS 1 -t

§PCR TAP aex,1”9 1300=0383 i 17

CARD GUHINE 0U0Z=0121 L. 6

CMEUUND=NYT LOCK culo=023%1 ' 0,61 0T

ADH RTV CLFAR 0470=025] | D.01 |TH

EFS 2,7 8% 2N 0683=0275% ™ 3
013,14, 26

RES 47  S% W29 0683-470% U 1
01R23

PES 464 1%.,179 069R=0082 M 1
01F32

RFES 2.15k 1%.12H5 ne78=00u84d [ 16
01R1R,29,34,49,54,%6,
0Y 62,67,69,71,73,74,
08 77,R1,R2,112

RES 2,37K 1%,125 N6?78=3150 m 1
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IXA -28

2105A Power Supply Lower Assembly (02105-60021) Sht. 3 of 8

ITEM

REFERENCE
DESIGNATOR
{FIRST SIX}

PART DESCRIPTION

PARENT
OPTION

PART NUMBER

COmP.
OPTION

QUANTITY PER

01
01
01
01
01
01
01
o1
01
01
01
01
01
01
01
01

;
0

05

R116

RES 3,48K 1%,125
R119

RES 3.83K 1%.,129
R70,86

RES U4,22K 1%.129
RS2

REFS 34,8 1% «50
PU42,uX

RES 46,4 1% ,S50
R4g,ut

RES 215 1% .50
R84

RES 14,7K 1% LS4
R7=9,d2,127

RES 21,5 1%,.,125
R11

RES 147 1%.125
R8s

RES 215 1%.125
R78,79,8%,113,114,123

RES 422 1%.125
Ret

RES 215K 1%,.,129
R6R

RES 200K 1% ,5W
R36,139

RES 21,.5K 1%.129%
R12,6%,76

RFS 1.78k 1%,129
R6&61

RES 1K 1%,125
R10,16,19,24,27,35,
51,5R8,60,64,66,75,

9“'9°;103'117'1]8

RES 100

1%.129

0698=3150

0698=3152

0698=3153

0698-3154

0698=3395

0698=3398

0698=3401

0698=3414

0698=3430

069R=-3438

0698=3441

0698=3447

0698-3454

0757=0128

0757=0199

0757-0278

0757=0280

0757-0401

U
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2105A Power Supply Lower Assembly (02105-60021) Sht. 4 of 8

1mem| WEFERENCE PARENT coms.

NO. Dtm':gg' PART DESCRIPTION lormion PART NUMBER ormon é) QUANTITY PER UM
C
0757=0401

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

RES St1 1%.129 [0757=0416 D 1
01R5S

RES 825 1%.129 [0757=0421 D 2
01R31,4S

RES lolK 1XQ129 0757'0424 D 1
01[R97

RES S,11K 1%.129 [0757-0438 D 2
0yR4u, 128

RES 7.5K 1%.129 |0757=0440 y 1
01[R93

RES 8,25K 1%,.129 [0757=-0441 D 1
01R20

RES 10K 1%.125 0757-0442 D 8
01P‘7'25046-48050.72’87

RES 82.5K 1%,125 [0757«0463 D 1
01RS3

RES 10K 1% .50 [0757=0839 D 1
01RS

RES S 5% 20W [0811=1654 U 1
01RS7

RES 4.7 8% 2W loRl1=1674 U 1
01R101

RES 10 S% 10w PW [0811=1895 u 1
01|R91

RES .12 3% 3w 0811=2616 L 1
01R1

RES 2 10% 0811«3108 1 |
01R2

RES 15K 3% 3W 0R12=0051 U 2
01R4, 6

TRBG HS BLK ,2500 |0B90=0312 U 0,70 FT

HT DIS TO=5S 1205=0033 u 1

HT DIS TO=3 1205=0275 () 7

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

oy Dgglr;:é;:%n PART DESCRIPTION o PART NUMBER o é QUANTITY PER
1251=0674

01.18

CONN PC2x1R,15601 1251=2026 u S
01J1 =5

PIN ASSY 1251=3412 L 1
01Je

CONN UTIL 6PIN M 1251=3819 U 1
0137

IC SN7474N 1820=0077 u 1
01y

IC LM309H 1820=0429 iy 1
01|us

IC S8N75452P 1820=0799 1 1
01u3

IC S8N754S3P 1820-1016 1 3
01ue, 7,12

I1IC D COMPTR 8K 1R26=0175 1) 2
01lUR, 15

XSTR PNP 2N2907A 1853=0281 1) 4
0ofe1o0,12,14,18

xSTR 2N3439 T0S 1854«0079 4 1
01Qe

XSTR 2N2222ATO14 1RS5U=0477 L 3
0YQ7,8, 1t

XSTR 2N3728 T05 1854=0547 u 1
0109

XS8TR 2N60S5 TO3 1R5U=0611 U 2
01015,14

XSTR NPN T03 {0A 1854-0869 u 5
0 1 0 l » 3'6

XISTOR ARRAY 1858=0009 U 1
0tua

THYRISTOR SCR 1884=0233 U 1
01CRyY

THYRISTOR=SCR 1884~0249 U 2
01CRY9, 50

THYRISTOR 1884«0258 U 1
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2105A Power Supply Lower Assembly {(02105-60021) Sht. 6 of 8

ITEM

REFERENCE
DESIGNATOR
(FIRST SIX)

PART DESCRIPTION

PARENT
(OPTION

PART NUMBER

COMP.
OPTION

QUANTITY PER

01

01
03

01

01

01
03

01

01

01

01

01

01

01

01

01

01

01

0

CR31

CR14,1

34,43

CRZS.JQ,ab—UBoSI-SQ:
56,6

CR1,40
CR32, %

C96-1#,15016a18-20:

23,d4,27,28

RECTIFIER
CRS

DIODE ZNR 16,2V
CR71

DIODE 200V ZENER
CR2,%

DIONE 3,16V
CRe4

DIODE ZNR 4,22V
CR37,595

DIODE=FW BRIDGE
CR29, 30

ISOLATOR
u9,1o0

OPTO ISOLATOR
V11,14

RES VAR 1K
R120

RES VAR (K 10%
R115S

FUSE 4A NB
F2

DIODE 1N2071
7'21'22'25026'
'aa

DIODE SIL

1

NIODE 3A 600V
P 41

STABISTOR STBS523
3,65,70

DIODE IN493e

FUSE 2.5A NB

1884=0258

1901=0029

1901~0040

19010420

1901=0460

1901=1065

1901=-1087

1902=-0184

1902=0668

1902-3036

1902=3070

1906-0051

1990~0429

1990-0537

2100=1986

2100=~3352

2110=0055

2110=-0083

11

17
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2105A Power Supply Lower Assembly (02105-60021) Sht. 7 of 8

REFERENCE
DESIGNATOR
(FIRST SIX)

ITEM
NO.

PART DESCRIPTION

PARENT

OPTION PART NUMBER

COMmP.
OPTION

QUANTITY PER

um

01YF1

01L2=%

0172

T3

0L

01T 1

IXA -32

FUSE
LKWS
LKWS
SCR
NUT
SCR
SCR
NUT
NUT
SCR
WSHR
WSHR
WSHR
WSHR
WSHR
READ
COMP
WIRE

corL

cLIP ,250D
HR 10 HEL
HR 6 HEL
#d=U0X,312L
4=40 N/LK
#6=32%x2,5L
6=32x%,375
6-32 ,312AF
8«32 .3YUAF
10=-32x,375
¥8 BRS

#10

#4 S8

#6 83

%10 BRS
S INDIAN
OUND=THERMAL]
18 RLK

SeUH 10%

XFORMER

XFOR

XFOR

XFOR

XFOR

ME R

MER

MER

MER=POWER

2110=-0083

2110=0483
2190-0034
2190-0851
2200=0141
2260=0009
2360-0221
2360=0359
2u20=0002
2580=0004
268n=0099
3050=0001
3050=-0006
3050=0222
3050=0227
3050=0236
4330-0145
6040-0239
8150=2890

9100=-2273

9100=-2951

9100=-2956

9100=2959

9100=2966

9100-3803

U

u

U

U

U

U

TH

F




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

ITEM

REFERENCE
DESIGNATOR

PART DESCRIPTION

PARENT

COMP,

P

NO- 1 EiRsT SIX) OPTION PART NUMBER ormon|O|  QUANTITY PER | UM
FIRST SIX C
9100=3803
01YT4
PC CARD GUIDE 02108«00009 W 2
HF AT SINK 02108=00030 W 3
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2105A Power Supply Upper Assembly (02105-60022) Sht. 1 of 9

iTem | REFERENCE PARENT comp. | L

NO D?i:g’:g‘.gl PART DESCRIPTION OPTION PART NUMBER OPTION (C) QUANTITY PER

CAP ,01UF=204+R0% 0150=0093 u 1
0

CAP 0O 1UF 0150=0121 { 3
0Cus,6H,69

CAP {,0UF 20Y% nN1on=0127 | 2
01Cen, 72

CAP, 2,2UF 0160=0128 r P
otlcsy, 89

CAP ,0220F 10% N1en=0167 ' 3
HYC16, 48,61

cAP _0330F 10Y% N160=0163% L 1
01Cs9

CAP LU1UF nN1on=2055 L 10

nflC11,19,20,26,°29,
0y 33,47,57,63,64

CAP _33LF 20% N120=2128 | 1
ONC43
CAF Z)PF S¥% 01hN=2199 ! 4
ayC21,29,3%2, 36

CAP 1DQ0PF &% C1en=2204 I 3
NYC38,69,67

CoaP 3000KF N1on-P28R L 1
N1 e

CAP 470PF g§¥% N160=2940 ! ]
0Cc13

CAP 1000PF 10% 016n=3456 L e
01Cu6,56

CAP ,02UF p20n% 0100=3459 ! 3
aicay,ud,50

CAP 100'JF=104+450Y% 0130=-0094 ! 2
01Ce, 37

CAP 4,7UF 35a8VDQ 0180~0100 n 4

01c4,5,9,10

CAP 200UF=10+75% 0180=0104 U 4
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2106A Power Supply Upper Assembly (02105-60022) Sht. 2 of 9

'LEC'; DE:EE’P;;:‘?OTI PART DESCRIPTION 8::3:‘ PART NUMBER :"O:;N (l) QUANTITY PER UM
X, C
0180-0104

0o1c18,2%,30,34

CAP 2.2UF 10% 0180-0197 o 1
01C70

CAP 22UF 10% 0180-0228 1
o1c3

CAP 33UF 10% 0180=0229 U 2
01/C39,40

CAP 1UF 10¥% 0180=0291 D 8
01C19,22,24,
0331,35,/53,58,62

CAP 10000QUF 0180=-0435 ¥ 1
o1ces

CAP BKUF FxD 0180-0460 U 1
01lcsy

CAP SKUF 0180=0464 L 1
o1lct2

CAP 6,8UF 20% 0180-1701 T 1
o1lcu2

CAP UTUF 10% 0180«1704 U 1
01c73

CAP 22UF 10% 0180-1794 u 2
01lc17,49

CAP 200UF=10+75% |01B0-1946 U 2
o1Cc7,8

CAP 3,3UF 10% 0180-2141 U 1
01cs2

CAP«TA 3,30F 0180=2690 D el
01lc27, 28

PAD=MTG TOUS 0340=0164 u 3

STUD SOLDER 0360=0090 4 20
0!E11,14,15.18,23'2“
03 28-41

STUD SOLDER TERM 0360«0474 U 2

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

SPCR TAP #6X.125 [0380~-0383 u 17
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2105A Power Supply Upper Assembly (02105-60022) Sht. 3 of 9

IXA -44

'LEC'; D;E'::é:é:;%l PART DESCRIPTION g:‘;fgL PART NUMBER é::l’g: é QUANTITY PER | UM

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

TAPE FLECTRICAL NU6Q0=095% l 0.01 [RL

ADH BTV CLFAP nulo-0251 t 0,01 |TH

RES a7 S% .29 NEB3=04TY { 1
RIEY)

PES FXN 5,6 [HM 6RT«0565 { 2
0194, 94

RES 470 &% .29 0683=4715 i 1
nyRs 1

PES 2.15% 1%.1°Y NeIR=00RY N 3
QHRAU, 60, TR

RFS 1,73k 14 .S NEYR=NNKEY t 2
oRyR, 2

RES 2.37k 1%.129 JeYR=315¢ N 1
Y67

RFFES 4,64k 172,129 N69R=3155 M 12
01rR7,9,18,23,2%5,47,59
Y b,6H,70,73%,472

RFES 21 ,nk 1%,129 N6I9R=8160 | 1
G- 78

FES 464K 1%.1°9 VEIR=T260 [ h
GkAaS,R(Q,R2,97=39

RFS 31,5 1% ,5¢ 069R8=3394 | 1
iR 35

RFS 14,7 1%.129 069R=3UPE l 2
0frR4,5

RES 1a7 1%.125 UETR=343R M 3
Olke2,84,85

RFS 215 1%.129 06Y9R=3441 B 1
OR3P

RES 348 17,124 069R=3445 n 1
O{FRK

RES 422 1%.125 069R=34U7 [ 1
01RUS

RES 28,7k 1%.129 0hpIR=3U49 u 1




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

Tew DESGNATOR PART DESCRIPTION orron PART NUMBER omion(o|  auanTry pek | um
) (FIRST SIX) C
0698=3449

0ONYR Uy

RES 42.2K 1%.1°9 069R=3450 b 2
Di1R10, 26

RES 100 1% .50 0757-0198 [ 1
ORT72

RES 21,5k {%,.,125 N757=-0199 0 1
O1R74

RFS 1.21K 1%,.125 p757=0274 n 2
NiR21, 49

PES 1,78k 1%.125 N1757=-0278 n 1
((BICEYS]

RFS b6.19K 1%.129 07957=0290 { 2
NYR 34,37

RES 42,2 1%.,12Y9 07597=0310 1 i
01Fs50,851,91,92

PES 1,33K 1%.125 0757=0317 0 1
NYRT7

RES 100 1%.,129 N797«0401 D R
OYk16,17,19,20,
0% Up,U48,56,93

RF S 511 12,1259 N757=0416 b 1
ke d

RES  6R1  1%.129 N757=-0419 [ 1
0171

RPFS 7853 1%.129 0757=0420 q 1
O1R 76

RES 10K 1%.1279 0757=044p I le
DRI =14,27«30,39,40
0y 53,87,79,8R,90,95

FFS 6R,1K 1%,125 N7%7=0461 n) 1
Utllk6AR

RFS 100K 1%.125 N757«0465 M 5
OVr43,58,69,81,R7

RES 10 1% ,50 0797-0984 D 1
01rP8 2

RFES St1.1 1% «50 0757=100¢0 L ]
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2105A Power Supply Upper Assembly (02105-60022) Sht. 5 of 9

REFERENCE
TEM DESIGNATOR
(FIRST $1X)

PART DESCRIPTION

PARENT
[OPTION

PART NUMBER

COme.
OPTION

QUANTITY PER

01R3

01R1

01R36,44

01R6,8,2

01jw1

0y1J2

01.J1

01J3=5

O‘RZ'SS'

01lU10

01u1s

oyu14

01U

03u7

IXA -46

RES 61.9 1% ,50

RES 1.47K 1%,125

RES
2,74

«12 3% 3N

SLEEVING FLEX,
TBG #20 TFE NAT
TBG HS BLK L3750

SOCKET 16 DIP LOQO

HT DIS PL PWR
HT DIS TO=3

CONN PC2X18,156D

CONN PCIX18,1567T

PIN ASSY

JMPR PLYUG ,3"C=(

RES NET 7x4,7K

61

RESISTOR NETWORK

RESISTOR NETWORK

RESISTOR NETWORK

RESISTOR NETWORK

NETWORK=RESISTOR

IC LM309H

0757=1000

0757=1002

0757=1094

0811=2616

0890=0064
0890=0212
0890=0291

1200=0u482

1205=0219
1205=0275

1251=2026

1251=2346

1251=3412

1258=0124

1810=-0125

1810-0185

1810-0187

1810=-0188

1810-0199

1810=0200

1820-0429

FT

FT




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

TEM REFERENCE AREN
LEO Df?:g:;llgn PART DESCRIPTION Z)P:forz PART NUMBER c;?r)z gl) QUANTITY PER um
1R20=0429

01113y

1C U6ET723393 1820=-0439 3 1
GRINEY]

1C CNUDYZAY 1R20=06041 1) 1
23

IC CR4023AY 1R20=09473 L 1
IRI[ERN:]

IC CPUODTAY 1R20~0094e L 2
0Le2,29

TC CDUO11AE 1R20=0049 P
0T, 24

TC CDU012AE 1820=0950 ! 1
O2s

TC  4nU9AE 1R2N=]1 145 L 2
o9, 2d

IC CDUOSOAF 1820=1146 ( 1
011133

1€ QUAD COMPTK 1R2p=0N134 T 3
Oltite, 20,21

IC D 0P AME 20K 1826=0142 3 3
U1 =13

XSTP PNP 2NP9OTA 1853=02R1 t 1
0N s

X3TR 2N6(0S3 TOJ 1A53=-0351 L P
oed, 6

XSTR 203053 TOY 1854=0039 iy 2
o7, 12

XSTR NPN ST PLS 1854=0071 | 3
0101 ,10,/11

XSTR 2N6OSS T0OY 185%4=0611 t 3
01R2, 3,5

XISTOR ARRAY 1858=0008 0 3
01U, R, 30

xISTOK ARRAY 1898=0009 1) ps
01u27,28

THYRISTOR 3I5AMPG 18684«0208 U 1
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2105A Power Supply Upper Assembly (02105-60022) Sht. 7 of 9

ITEM
NO.

REFERENCE
DESIGNATOR
(FIRST SIX)

PART DESCRIPTION

PARENT
OPTION

PART NUMBER

comp. | L
OPTION
c

QUANTITY PER

01t

0

0y
0%

01
073

01

01

DR

01

01

01

01

01

01

01

01

613

0R,9,1

CR3, 6,
13,4

CR11,1
?7,3

CR2&,3

CRA40O

CRe%, 7

CR17,2

CRY,?

(P29

(R3S

CR4,R,

CFR

12 =b

k3%

THYRISTOR=SCPR
U

PIODF (N2071
7,q,1001?l
1=4ud

NINDE STL
Uelbh,21,22,26
0=34,36=38,45

NIODE=S1
Q

PTONPE STILICONE

DTNaPRR RECT
u

NICONE=SCHUTTKY
0

PINDE RECT STL
NTIN=ZNR 6,19V 17

DYODE d.64V

NIONE =F 4
25

RRINGE

AEINGE RECTIF

COUPLERP=OPTICAL

RFS SKOHM t10%

| KWSHK 4 HEL

L kwSHR 6 HEL

LKWwSHR 10 INT

LKPSHR 1/4d HEL

1884=0208

1884=-0240

1901=0029

1901=0040

1901=0015

1901=n463

1901=0662

1901=0792

1901=-1036

1902=0588

19u2=30R2

19G6=0nS1

1906=0053

1990«0407%

2190=3207

2190-0003
21900006
2190=0011

21900032

11

17

i




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

ITEM

REFERENCE

PARENT

come.

! s eatToEscRTION|IASNT S samlel  cumary vt fon
LKWSHR 10 HEL 2190-0034 u 6
LKWSHR 6 HEL 2190~0851 U 3
SCR #4=40X,312L 2200=0141 u 4
NUT 4=40 ,250AF 2260=0001 u 4
NUT 4=40 wW/LK 22600009 U 1
SCR #6=32X,500L 23600201 U 1
SCR #6=32X,625L 2360=0203 U 2
SCR 6=32X.375 2360=0359 u 14
NUT 6=32 ,312AF 2420=0002 U 1
SCR 10=32X,375 2680=0099 Y 1
SCR 10-32X,438 2680=0101 U 4
SCR 10=32X,500 2680=0103 L 1
NUT 1/4=28 2950-0036 U 1
WSHR #4 S8 3050=0222 ¥ 1
WSHR #6 SS 3050=0228 u 3
WSHR #4 SS 3050-0229 ¥ 5
WSHR #10 BRS 3050-0236 u 7
WSHR ,2671D BRS 3050-0284 U 1
WASHER FLAT 3050-0665 [ 1
SWITCH=THERMAL 3103-0033 L 1
01ls1
READS INDIAN 4330-0145 L 6
COMPOUND«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
XFMRPOWER 9100=0444 L 1
XFORMER=CROWBAR 9100=2953 U 2
01T4,S
XFORMER=SY CPU 9100=2957 U 1

IXA -49



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

iy ogs;é:é\:% PART DESCRIPTION Feniind PART NUMBER oo é QUANTITY PER
9100-2957
oL
CHOKE 9100-2958 1 1
otLe
XFORMER«POWER 9100=3802 U 1
0171
XFORMER=POWER 9100=3805 1 1
0173
BOARD=ETCHED 5080=-9730 W 1
HEAT SINK 02105=00018 W 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

ITEM

REFERENCE
DESIGNATOR
(FIRST SiX)

PART DESCRIPTION

PARENT
OPTION

PART NUMBER

COMP.
OPTION

QUANTITY PER

UM

01
03

01

01

00

01

09

01

00

00

01

01

01

00

01

01

01

cq,!o'
42,47

C16,17

C7,8,2

Ceeo

C3,3%6,

c2o

C40,46

C32

Cd,11,

C13,22

C14,15

cu47

C25,28

C1,2

CS50,51

CAP 0,1UF
31,33%,38,39,
,4a

CAP LO001UF 10%

CAP
7

CHdTUF=20480%

caP ,012UF 10%

CAP LO1UF
37,55,56

CAP S000PF

CAP 100PF SY%
52

CaP, 2U00PF
cAP IQONPF

CAP FXD
12

2XSUF
CAP 200UF=1(+75Y%
CAP 6,8UF 10%
CAP 22UF 10%

CAP 1UF 10%

» 34,53

CAP 1150UF
CAP BKUF

CAP 6,8UF 20%

n150=0121

0160-0153

0160=0174

N160-0301

0160=-2055

0160=2145

0160=2204

N1e0=-2227

N160-2288

0160-4142

0180=-0104

0180=0116

0180-0228

0180=0291

0180=-0431

0180-0463

01801701

L)




2108A/2109 Power Supply Lower Assembly Parts List (5061-1354) Sht. 2 of 7

1TEM
NO.

REFERENCE
DESIGNATOR
(FIRST StX)

PART DESCRIPTION

PARENT
OPTION

PART MUMBER

COMP.
OPTION

QUANTITY PER

um

01

00

00

01

0o

01

00

00

01

C?21,29

€3s

cay

F.7'16,

E1=6

F13,14

P33

K32

CAP 4TUF 10%

CAP 6BIIF 207%

PANMTG TOS

STIHD SOLDER
18'21123'25

STUN SOLNER TERM

TERM STUD FKD

SPCR TAP #6X,125
CARD GUIDE

CMPOUND=NUT LNCK
ADH RTV CLEAR

RFS 2.7 5% .25

47 8% ,25
ded  1%.1289

RES 2.15K 1%,125

R18,28,34,49,54,56,

073 6?16706907"73'7al
08 77,81,82,110,11°

RES 2.,37K 1%.125
01R116

RES 3.48K 1%,125
00R119

RES 3,RB3K 1%.125
01R70,86

RES 4.22K 1%,.129
00RS?

RES 34,8 1% ,50

0180-1701

0180=-1704

t180=-1835

H340=-0164

(G360=0090

0360=-0474

0360=1529

0360-0383
0403-0121
DOT0=-0231
0u70=0251

0683=0275

N6B3=4705

06YA=0082

N6IR=0084

0698+3150

0698+-3152

0698=3153

0698=3154

0698=3395

17

0,001

0,001

17

RY

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

REFERENCE
DESIGNATOR
{FIRST SIX}

ITEM
NO.

PART DESCRIPTION

PARENT
OPTION

PART NUMBER

COMP.
OPTION

QUANTITY PER

um

OIRQB,Qﬂ

RES 46,4 1% .50
01R40,41

RES 215 1% .50
O0RBY

RES 14,7TK 1% .5W
0O1R7,8,9,22,127

PES 21.5 1%.125
00R11

RES 147 1%.125
00RRBS

RES 215 1%,125
01R78,79,R3,113
03 114,123

RES 422 1%.125
QOR21

RES 215Kk 1%.125
00R6R

RES 200K 1% .5W
01R36,129

RES 21,5k 1%.125
01R12,63,76

RES 1.,7RK 1%.125
00R61

RFS 1K 1%,.125
01R10,16/,19,24,27,35,
03 S1,58,60,64,66,75,
05 94=96/,103,111,117,
07 118

RES 10 1%,12%
00R26

RFES 100 1%,125
01R3%,15,59,65,92,126,

RES S11 1%,.,125
0 0[RSS

RES 825 1%.,125
01R31,45

0698=3395

0698=3398

0698=3401

0698=3414

0698=3430

0698=3438

069R=3441

069R=3447

N698=3454

0757=0128

0757=0199

0757=0278

0757=-0280

0757-0346

0757=-0401

¢757=0416

0757~0421

»

L)

D

19




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

yrem| REFERENCE PARENT come. | L
NO. DE(IS::RGS’;ASL(ODR PART DESCRIPTION OPTION PART NUMBER OPTION g QUANTITY PER Um

RES 1.1K 1%,125 0757=-0424 0 1
00R97

RES S,11K 1%,125 0757=0438 D 2
01Ruu,12R

RES 7.5K 1%,12% 0757=0440 N 1
00R9Y

RES R.25K 1%.129 0757=-0441 N 1
GOR20

PES 10K 1%,129 0757=0442 y 8
01R17,?S,46-Q8,50p72,
0% 87

RFS R2,5K 1%,1275 0757=0G463 D 1
00jRE 3

RES 68.1 1% .50 0757-0794 U 1
01R100

RES 10K 1% .50 0757=0839 D 1
CORS

RES 5 §% 20W 0811=1654 7 1
01RS7

PES 4,7 S% 2W 0R11=1674 U 1
00R101

RES 10 5% 10W PW 0811=1895 | 1
n0R91

RES .12 3% 3 0811=2616 L 1.
00R1

RES 2 10% NR11=3108 U 1
00R2

RES 15K 3% 3w 08120051 U 2
00R4, 6

TRG HS BLK .2500 0890~0312 l 0035 FT

HT DIS T0=5 1205=0033 L 1

HT DIS TO=3 1205=0275 U 7

CONNECTOR 1251=0674 U 1
0o0lJs

CONN PC2x18.156D0 [1251-2026 u 5
00lJ1=5

IXA -61



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

e DEEE,;:;%. PART DESCRIPTION ouiing PART NUMBER o é QUANTITY PER

PIN ASSY 1251=3412 U 1
onJe

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

CA TIE 3,6L 1400=-0249 U 2

IC SN7474N 1820=0077 U 1
oou1ty

IC LM309H 1820=0429 U 1
oS

IC  8SN75u4S2P 1820-0799 v 1
onusy

IC SN75453P 1820=1016 v 3
01ue, 7,12

IC © COMPTK 8K 1826=0175 U 2
00LR, 15

XSTR PNP 2N2907A 1853=-0281 L 4
n1010,12,14,18

XSTR 2N3439 T0S 1R54=0079 ] 1
o2

XSTR 2N2222AT014 1R54=0477 U 5
0tR7=9,11,19

XSTR 2N60S5S  TO3 1854=0611 ¥ 2
01lu15,16

XSTR 2N6308 TO3 1854=0624 1) 1
001

¥STR NPN TO3J 1R5U=0790 () 4
0Nu3eb

xISTOR ARRAY 1858=0009 U 1
ooy

THYRISTOR SCR 1884=0233 v 1
00CRAY

THYRISTOR=SCR 18840249 J 2
01CR49, 5|0

THYRISTOR 1884=0258 U 1
0OICR3Y

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

REFERENCE
DESIGNATOR
{FIRST SIX}

ITEM
NO.

PART DESCRIPTION

PARENT
OPTION

PART NUMBER

come. | ¢

OPTION

o
C

QUANTITY PER

UM

01CR14, 1

0334,4%,44

01{CR35,39,46=48,51=54,
56,61

03

04CR1, 40,41

N1CR32,33,65,70

0)CRb=1%,15,16,18,19,
nyY 2n,2%,24,27,28

RECTIFIER
00ICRS

DIODE ZNR S.11V
N0CkHeU

DIODE ZNR te6,2V
O0[CR71

DIONE 200V ZEMNER
00ICR?2,7%

DTODE ZNR 4,22V
01CRZ7,895

NIODFE=FW HRIDGE
01CR29, 30

ISOLATOR
ooLi9,10

OPTO ISOLATOR
0luty, 14

RES VAR 1K
00k120

RES VAR K 10%
O0R115

00F1,2

7,21,22,25,26,

DIODE SIL

DIONE 3A 600V

STARISTOR STRS523

DIODE INAI36

FUSE 2.5A NB

FUSE CLIP ,250D

LKWSHR 10 HEL

1901-0029

1901=0040

1901=-04290

1901=0460

1901=1065

1901-1087

19U2=0041

1902=0184

1902=00666

1902-3070

19U6=0051

1990=-0429

1990~-0537

2100=-1986

2100~3352

2110=0083

2110-0483

2190~-0034

b

U

11

17
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2108A/2109 Power Supply Lower Assembly Parts List (5061-1354) Sht. 7 of 7

e Dfsos%), PART DESCRIPTION rasent PART NUMBER Senfol  quantv e fun
LKWSHR 6 HEL 2190=-0851 U 1
SCR #4«40x,375L 2200=0143 U 3
NUT 4=d0 w/LK 2260=0009 U 4
SCR #6=32X_,375L 2360=0197 U 4
SCR #6=32X2,5L 2360=0221 U 1
SCR 6=32%x,375 2360-0359 U et
NUT 6=32 .312AF 2420=0002 U 1
NUT 8=32 ,344AF 2580=0004 | 1
SCR 10=32Xx 375 2680=-0099 L 8
WSHR %8 BRS 3050=-0001 U 1
WSHR #10 3050«0006 L 2
WSHR #4 SS 3050=0222 I 4
WSHR #6 8§ 3050=0227 U 6
WSHR #10 BRS 3050=023%6 L 8
COMPOLUND=THERMA| 6N40=-0239 v 0.01 |TR
»JRE 18 BiLK B150=2890 C 1 F T
WIRE JUMPERS 8159-0005 D 4
xFORMEFR 9100=-2951 L 1
00T
XFORMER 9100«295%6 | 1
0o[T3
CHOKE 9100«2960 u 1
o011
XFORMER 9190-2966 L 1
00T 1
XFNRMER=POWER 9100=3803 ® 1
00[T4
PC CARD GUIDE 6210B=00009 W 2
HEAT SINK 02108=00030 o 3
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2108A/2109 Power Supply Upper Assembly Parts List (5061-1355) Sht. 1 of 8

1TEM REFERENCE AREN
LEO DESII;.‘,S:JASII‘gR PART DESCRIPTION SP:EOL PART NUMBER Ocp?:g; é) QUANTITY PER um

caP 0O, 1UF N150=-0121 L) 3
0Cds, 6H, 69

CAP 1 .0UF 20% n1oo-0127 I 2
0ilCan, 72

cap, 2,21F roo=0126 D °
Clsd, 85

CAP ,0P2UF 10% Nteo=0162 ¥ 3
D te,u8,61

CAP ,D33LF 10% N100=0163% H 1
Nyl so

cap ,01iF N1en=205% U 10
0111,19,20,?6,29
2% 33,47,57,06%,060

CaP _33UIF 20Y% Nfop=2128 U 1
corax

CaP 30PF SY% N160=2199 gl 4
01C21,25,3%2, 3%

CAP 100PF 6% t1e)=2204 I 3
03C 58, 69,67

CAP 3G00PF 0160=22H8 1} 1
00C &

AP 470RF 83 NI HQ=2940 (8] 1
0ot 13

CAP 1000PF 10Y% N1eNe3d56 i 2
01Cadk,So

CAP LO02UF POY% 0100«3459 ' 3
0YCuy,d4,50

CAP ,05UF=20+80% 0190=3460 L 1
GolC1

CAP 100UF=10+50% N18%0=0094 ) 2
nolc2, 37

CAP 4 ,7UF 35WVDC N180=0100 D 4
01c4,5,9,10

CAP 20Q0UF=10+75% 0180-0104 U 4
01C18,23,30,3%4




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

Y D§§F£§Z§R PART DESCRIPTION i) PART NUMBER o E) QUANTITY PER | UM
CARP 2,.2UF 10% 0180=-0197 M 1
Q0C70n
CAP 22UF 10% nNn1bo=0226 N 1
eucl
CAFP 33UF 10% 0150=0229 t 2
01/C39,40
CAP JUF 10% G180=0291 N 10
H1019,2,24,27,2R
0% 31,39,53,568,02
CAD 24KIF v1H0=-0461 i 1
N CkaR
CAP {T7KIIF G1e0=0062 4 1
CAR K RIUF 20% N1H0=1701 o 1
Nyt ag
Cape 2201F 16% N13Q=]79d i P4
17,49
car a30IF 2o% N rN=1K35 b 1
GOICTY
CAR 200V F=104+75% 61230=1%94do 1 2
ooeT,R
cap 3,3UF t0% N1H30=2141 ! 1
OgICs2
CaP 10 KItF N180N=2360 L 1
cic12
PADMTG TUS 0Tdn=G164 ! 3
STUR SOLNER DT60=009y 1! 20
NYE11,14,1%,18,23
V3 Pu,2n=-41
TFRM STHD FKD P300=-1529 ' 3
n 1 ".' (-7 ’ (o] r 7
SPCE TAP #aX, 125 NIHNeN3IBZ I 17
STAMDOFF ATR0=0551 1 4
nicrr,2,17,20
TAPF=FLECTRICAL VaB=-0ude U 0,01 [FL
TAPE ELECTRICAL Cue0=-0958% U 0.01 [PL
ADH RTV CLFAR 0Uul0=-025%1 ! 0,01 |TH]
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2108A/2109 Power Supply Upper Assembly Parts List (5061-1355) Sht. 3 of 8

g DESIONATOR PART DESCRIPTION . PART NUMBER Some. ol aquanttyrer | um
TFIRST SIX* c

RES d,7 8% ,25 06"3=0475 1 1
OulFsa

PFS FXD &6 (OkRM DR I=0565 U 2
G1=94,96

FFES 470 8% P25 DR"3=4715 e 1
OuPSy

PES Pe15k 1%,129 Np9R=40RY i1 4
OG1R3R, 44|, 60,74

KFS 1,79 1% ,S NeYK=00KT 1 Q
CR1e, 2

kFS 2,37k 1% ,12% (6?78-3150 1 1
tCiFo7

FFES 4d4.04K 1%,125 (67R=3159 ™ 12
DIwT7,G,1R,23,25,47,59
NY 63,660,70,73%3,~3

RES 31,6 1%.129 0698=3160 i 1
OpR78

RFS dedk 17%.1¢29 N6YR=3261) " [
Vikeg, AN, 2,97 ,96,04

PFS 31 .6 1% .50 ((h9R=139Y () 2
fglR1, 38

RES 14,7 14,125 0A98=3U42R | 2
COlRG,S

RFS 147 1%.125 06 IR=TUIR n 3
Hik62,84, 88

RFS 215 1%.172Y5 NpI8=3441 D 1
NoR32

RPES 3448 1%.125 0698=3445 | 1
00P&A

RES 42 14,125 0V69R=3447 6] 1
00K 4s

RFES PR.7TK 1%,125 063R=3U49 I 1
0 oOR U

FES U2,2K 1%4125 N698«3450 i 2
0tR10,26

RF S 109 1% .50 N757=0198 U 1
QURT2




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

Ay DEEE§§§R PART DESCRIPTION g PART NUMBER . é QUANTITY PER | UM

FES 21,5k 1%,125 07%7-0199 t 1
0ok 7Yy

RES 1e21% 1%.1725 G757=0274 N l
01R21,49

RES 6, 1K 1%.12%5 PTH7=0290 D 2
0434, 37

RES 42,2 1%a12% [0757=0316 l u
YRS D,51,91,92

RES 1,33« 1%,129 07H7=0317 N 1
OGkT7

KES 100 1%,125 C7H57=040G1 i) 8
HIR1K,17,19,20,46,403
6y 54,97

RES 511 1%,1°725 N757-0416 h 1
tO<ey

FES oK1 1%,1°¢ NTDT=0419 N 1
Ay~ 71

KES 750 1%,125 HT7DT=0420 ¥ 1
GOk 7 6

RES 1)k 1%.1°8 a7HT=044° o 16
Gl =1y, 27-30,39
a7 ag,8%,57,77,78
09 0,099

PES bR, 1K 19,129 N7H57=04n61 ! 1
vilF e R

PES  109% 1%,1°9 H757=0465 D 5
OilHa3, SR, 64,81 ,R7

FES 10 17 .50 NTHT=NIRY 5 1
RS2

FES B1.1 1% .50 AT7HT7=1000 5 1
0073

RES 1,47K 1%.125 0757-1094 b 2
G1R 3k, U

RES 12 3% 34 G1R11=2616 ' 2
Otkge, 24

RES Qe22 UHM 2w 0R11=3294 & 2
o6, "

SLEEVING FlLEX, 0R90=0064 i 1 F Y
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2108A/2109 Power Supply Upper Assembly Parts List (5061-1355) Sht. 5 of 8

ITEM

REFERENCE

PARENT

COMP.

NO. D??:g:u;lgn PART DESCRIPTION OPTION PART NUMBER OPTION (2) QUANTITY PER um

THG HS BLK 375D 0890=0291 U 0.50 FT

SOCKET 16 DIP LC 120p0=0482 L 1
oowt

HT DIS PL PwR 1205-0219 U 1

HT DIS TN=3 1205=0275 t 5

CONN PC2X18,156D 1251=2026 U 1
ooJe

CONMN PCIX18,156T 1251=2346 1 1
01J1

PINMN ASSY 1291=3412 U 3
00J3-5

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

RES NET 7xX4,7K 1R10-0125 . 3
01R2,55,l61

RESISTOR NFTWORK 12810-0185 1) )
00U10

RESISTOR NETWORK 1R10=0187 1 1
oou1s

RESTISTNR NETWORK 1810-0188 U 1
couty

RESISTOR NETWORK 1810=0199 j 1
oou9

NETWORK=RESISTOR 1810=0200 U 1
oou?

IC LM309H4 1820=0429 L) 1
00U3Y

IC U6E7723393 1820=0439 1) 1
ooU3?

IC CD4043AY 1820=0941 U 1
oolL2y

I1C cD4o23AY 1820=«0943 Ui 1
oou1s

IC CD40O01AY 1820=0946 I 2
01u22,29

IC CDUO011AE 3 2

1820-0949




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

e Dgifgézfén PART DESCRIPTION okt PART NUMBER Some |5 quaNTiTY peR [ um
FIl i} C
1820=0949

01ut7,28

IC CDU4012AE 1820=0950 U 1
oou2s

TC 4O04SFAE 18201145 u 2
0tLi19,24

IC CDUOSOAE 1820=1146 1 1
00Uz

IC QUAD COMPTR 1826-0138 L 3
0f1ute,20,21

IC N OP AMP 20K 1826=0142 U 3
Glut1=-13%

XSTR PNP 2N2907A 1853=-0281 U 1
0o0Q1s

X8TR 2N60S5F T03 1853=0351 U 2
o004, 6

XS§TR 2N3053% 7105 1854=0039 L 2
0007,12

XSTR NPN 81 PLS 1854=0071 L) 3
0101,10,11

XSTR 2N60SS TO03 1854=0611 L 3
0102,3,5

XISTOR ARRAY 1858=0008 iy 3
ofu1,8,30

XISTOR ARRAY 1858=0009 Y 2
01U27,2q

THYRISTOR 3ISAMPS 1884=0208 U 1

THYRISTOR=SCR 1884=0240 U 3
01G8,9,14

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

DIODE SIL 1901=0040 D 17
04CR11,1j4=16,21,22
03 26,27,30-34
0536'38,“5

DIODE=S1 1901=0415 U 2
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2108A/2109 Power Supply Upper Assembly Parts List (5061-1355) Sht. 7 of 8

'L[g D:gél’:r;:cfm PART DESCRIPTION :)Ap:fg:; PART NUMBER ocv?m;l :) QUANTITY PER Um
(FIRST SIX) C
1901«0415

01CR2R, Y9

DIODE SILICONE 1901=0463 U 1
00ICRUO

NDIC=PWK RECT 1901=0662 L) 2
01CR23, 24

DINDE=SCHOTTKY 1901=0792 L
01CR17,20

DIONE RECT SIL 1901=1036 L)

NI0=ZNR .19V 1% 1902«0588 U
01CR29

NIONDF 4,64V 1902=-3082 U
00CR3S

DIODE=FW RRINGE 19U6=0051 L
01CR4, 8,25

RRIDGE RECTIF 1906=0053 1)
00|CRS

COIPLER=OPTICAL 1990-0403 U
NojlIP=6

RES SKQOHM 10% 2100=-3207 U
00R33

LKWNSHR 4 HEL 2190=0003 U

LKWSHR 6 HEL 2190=00006 U

LKWSHR 10 INT 2190=0011 1)

LKWSHR 1/4 HEL 2190=0032 L)

LKWSHR 10 HFL 2190=0034 U

LKWSHR 6 HEL 2190=0851 U

SCR #U=U0X,312L 2200=-0141 U

NUT de=d40 ,250AF 2260=0001 Ul

NUT 4«40 w/LK 2260=0009 U

SCR #6=32X,500L 2360=0201 U

SCR #6=32X,62SL 2360=0203 U

SCR 6=32X,375 23600=0359 U




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

ITEM
NO.

REFERENCE
DESIGNATOR
(FIRST SIX)

PART DESCRIPTION

PARENT
OPTION

PART NUMBER

COMP.
OPTION

QUANTITY PER

UM

00

00

00

01

w3

Le

NUT 6=32 ,312AF

SCR 10=32X,375
SCR 10=32x,438
SCR 10=32X,500
NUT 1/4=28
WSHR #6 88
WSHR #4 83
WSHR #10 BRS
WSHR ,2671D BRS
WASHER FLAT

SWITCH=THERMAL

COMPOUND=THERMAL
WIRE 14 WHITE
WIRE 18 AWG BARE

WIRE JUMPERS

XFMR=POWER

XFORMER=CROWBAR

XFORMER=5V CPU

CHOKE

XFORMER=PUWER
XFORMER=POWER
BOARD=ETCHED
STRAP=GROUND

HEAT SINK

2420=0002
2680=0099
2680-0101
2680~0103
2950=0036
3050=-0228
3050=-0229
3050=0236
3050=0284
3050=0665

3103=0033

6040-0239
8150=-2470
8151=0011

R159=-0005

9100=0444

9100-2953

9100=2957

9100=-2958

9100=3802
9100-3805
5080=9730
02108=00028

02108=00029

L
ol
c
1,

U

LA

1

4
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2112A/2113A Power Supply Lower Assembly (02112-60004) Sht. 1 of 7

ILE‘;A Dgggéis‘%“ PART DESCRIPTION g::fg; PART NUMBER oc’g"gz é QUANTITY PER UM

raP 0,1UF 0150-0121 iy 2
u1C11,34

CAP 01UF 20% 0190=0123 L 2
OQCs,u?

CAP 1 ,0UF 20% 6100~=0127 u e
n4c21, 37

CAP L00P2UF 10% 0100=0154 L ?
010 36,40

cap L022UF 10% N160=0162 ! 2
ocaz, a4

CARP LUTUF«20+80% NInQ=0174 1y 1
coces

CAP L01SUF 10% N1e0=0194 it 1
6(C 39

‘icaP ,01UF 0160=2055% { 7
04C18,20,22+24,34,35

CAP, 2400PF p1on=2227 ty 1
00C 31

capP 3IQ00PF SY% Nlop=2229 L u
n1Cs,4,4,7

CAP 470PF 0% 1100=3455 0 1
0nC 4

CAP SO00PF 10% 01600=3458 ¥ e
6112, 1y

CAP 100UF 29% 0180=0098 1) P4
01C14,15

CAP 200F=10+75Y% 0180=-0104 L 2
01C16,17

CAP 6,8IIF 10% H180=0116 D 2
01ca,a

CAP {UF 1u% 0140=0291 N 1
oyiCe7

CAP b RIF 20% 018n0=1701 L b
nyC26,28

CAP 18UF 10% 01bo=1746 ¥ 6

IXA -89



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

':fg D’ejggé:;'cén PART DESCRIPTION gﬁfg’: PART NUMBER (;?:,L é QUANTITY PER
01d0=-174de6
mctn,29,3%0,32,33%,45
PAD=MTG TUS N3Un=0164 { l
STUD SOLDER 0360=0090 U 20
STUD SOLDER TERM 0300=-0474 1 9
TEPM STUD FKD 03601529 : 4
SPCR TAP 86,174 [n380~03RS ‘ 7
RES  8&h &% P9 neb3=5605 ' 2
norR7,9
PES 4ded  1%.125 He9HeONAP N 6

01kPS,260,61,63,12%,¢64

PES Pe15K 1%,.1°9 GRIR=NORY I 10
Gifkpan,n?,u3, 75,80,
Y 113,114,133

0% 145,105

RFS 261 1%,.175 Ne9Rr-3132 [ 1
DOkt

RES 4.22K 1%.12Y9 |De7R=3154 r !
0P 136

RES U,64K 1%,129 069R=3155 f 1
OOR Y

RPES 261K 1%.125 (69R=3159 { 1
VORED

PFS 4614k 1%,125 Yo9R=3260 0 1
QuF R

RES 147 1%.1729 NK6IR=3U3LE D) 1
NOK14de

RES 215 1%,179 V678=3441 ) 4
iR 67,69,77,79

RES H22 1%.125 069R=3047 ) 6
01R17,18,3R,70,72,73

RES 2R,7K 1%,125 N69R=3449 ! 1
01R118,

RES 1,21K 1%.125 0757=0274 n 1
DORL1AR

RES 3,16k 12.12@ 0757=-0279 [y 2

IXA -90




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

frem oggf'é:.ffi‘s%. PART DESCRIPTION . PART NUMBER o‘:,c,’g',‘,cl, QUANTITY PER | UM
C
0757=0279

01jR134,126

RES 1K 1%.129 0757=0280 & 13
oﬂne,;o,a1,2z,33,ao
0% 91,96¢,98,100
05 103,141,147

RES 9,09K 1%,125 0757-0288 D 1
00R116

RES 13,3K 1%.125 0757=0289 U 1
O0R110

RES 6,19K 1%.125 0757=0290 N 2
01R36,109

RES 10 1%.125 0757=0346 D 2
01R24,27

RES 100 1%.129 0757=-0401 D 16
01R13,16,19,20,
03 45=48,62,66,68,74
05 76,78,119,129

RES S11 1%.,125 0757«0416 D 4
01R14,99,122,127

RES 619 1%.125 0757=0418 D 3
01fR29, 31,32

RES 6R1 1%.129 0757~-0419 D 1
00R99

RES 825 1%.125 0757=0421 D 1
O0RT1

RES 1.1K 1%.125 0757=0424 D) 1
00R4Y

RES 1.,62K 1%,125 0757=0428 u 4
01RS7=60
01?23(35'37'55056'1021
0%y 135,137,143,148

RES 10K 1%.125 0757=-0442 D 24
01930,‘;3'54'82"8“,
03 86,90,93,97,101,107
05 108,112,117,120,
07 121,1]24,125,128,132
09 136,142,144

RES 68,1K 1%.125 0757=-0461 D 1
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2112A/2113A Power Supply Lower Assembly (02112-60004) Sht. 4 of 7

TEm|  REFERENCE L
NO DE';SII;SS!:ASYISR PART DESCRIPTION PART NUMBER 8 QUANTITY PER
N757=0461

00F104

RES 100K 1%,125 0797=046% n ]
WYR50,51,87,88,9?2

FES 10% 1% 450 0757=08R39 O e
00R2, 4

RFS 61.9 1% ,5¢ y757=1002 1 P
NR1S, 34

FES 1,47k 1%,125 0797-1094 [ 4
01RR9,R9,139,140

RES d,7 5% 2 NR1f=1674 u 1
a6kIY

RES .12 3% LY GRl1=2blb | 2
O1R11,14

KES 15k 3% 3w (iR12-0n151 ! 2
00rY, %

HT DIS Pt PuR 1205=0219 U 3

HT N1S Tn=% 12)5=0275 L 2

HEAT STk T0& 12085=0315 | 2
ARV 10D , <

COMMECTNR 1751=N674 L 1
0nade

CONM PC2X1R, 1560 1251=202¢6 | 3
01Jr, ¢, §

PTN ASSY 1291=3412 | 1
owJs

FONN UTIL 6PTH N 1291=3R19 l 1
uJa

1C SM74TuUN 1R20=0077 ! 2
ons, 13

1IC LM309MH 1H20=0429 U 1
N0 [VR]

1cC SMN75452P 1820=0799 U 3
01lud, 10,11

I1C QUAD COMPTK 1825=-0138 U 4
ooy, 2




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

o DESIGRATOR PART DESCRIPTION o PART NUMBER Some || quanty e | um
B (FIRST SIX) (o

IC D 0P AMP 20K 1R2=0142 ( 1
nout1yg

1C V REG =SV 1826=0220 { 1
oqgue

XSTR 2N3906 PL 1R 18953=0030 { 7
010R,12,20,21,22,29,30

XST2 PNP 2NP907A 1R53=(2R1] { 8
010 6,7,16=19,33%,28

XSTR PNPSI DARL 1853=-0347 { 1
00026

XSTR 2N3439 TNS 1854=0079 L 2
0GN3,d

XSTR 2N2222AT01 8 1854=0477 il 13
01NS,9,10,11,13,14,15
03 24,2%,27,31,3%32,3%4

XSTR 2M6308 T03 1854=0K624 l 1
oQne

XSTR NPN ST NARIL 1R%4=0633 i 1
Jojnp R

XSTR 2MN62S1 TO-3 18%U=-0718 U 1
0021

THYRISTAR SCR 182 4=0233 U 1
0ol 9

THYRISTR«SCR 188 4=24dY 0 )
QUCRA, R

THYRISTAOR 1884=0258 1 1
COCR e

DINNE 1NPOT Y 19G1=0029 Y 6
oCR3IL,A7,1,2,31,3%3%

RECTIFIER SIL 1991=0033 3 a4
VIICRS, 7,128,332

nNINHE SIL 19u1=004d0 D) 10
01CRY7,42,03,46=50
03 Ko, 84

STARISTIIR §TBS52}Y 19010460 N 4
01CR3AR-U]

NDICNE IN493I6 19U1=1065 N 14
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2112A/2113A Power Supply Lower Assembly (02112-60004) Sht. 6 of 7

T IONATOR PART DESCRIPTION Plouing PART NUMBER vy of  QUANTITY PER | Um
NO kst s ¢
1901=106%

0UCRYI1«1d,17,19=24,
¥ 16,24,30

PECTTFTER 1901=10R7 N ?
HoCrRY, d

DINNE 6417V 1992=0049 L 1
0QCRSS

NIONE 19U2=0550 r 1
00CRS

NIORE 290V ZEMER 19UP=066" ! 2
01CR15, 18

DIGDE 3,10V 19023036 b 3
CHCR3S, Uu, ds”

DICPF=FAN B3RINGE 1906~=0051 L 2
01CR25, 2k

RECTIFIER 1906=00RY { 1
nolcPy

T30 ATOR 19%0=0429 : 3
DU =R

UPTO IS ATOR 19900537 { 1
Goueo

RES VAR tK 21UN-3211 ! 1
SR 106

FFS VAR 1K 10Y 2100=3362 t 2
okt s, 1la9

FIISE 2.,5A NR 2110-0083 l ?
ueF1, e

FUSE CLIP ,2540D 2110=G4R3 f 4

LKIESHFR & HFL 2190=0606 ) 1

SCh wUedox, 375L 2200=0143 U 3

SCR #Bd«dax S00L erlo=0147 ! 2

NUT U= w/LK 2200=0009 I 5

SCR #6=32x,750L 2300«0205 5 1

SCR 6=32X,%75 2360=-0359 U 7

NUT 6=32 ,312AF Pu20=0002 | i




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

e D%Eéz%g PART DESCRIPTION o PART NUMBER o é, QUANTITY PER | U
WSHR #1190 3050-0006 { 1
WSHR #4 8§ 3050=0222 L 10
WSHR #A §S 3050=0227 L s
COMPOUND THERPMAL bN4O=0239 L nN,01 |TR
WIRE JUMPERS R1959«000% N 1
AKX 2R
TRANSFORMER 9100=0665 L 1
00T 4
xFORMER 9100=2966 1 2
0T, 3
XFNPMF keP(OWER 93100=3803 1 1
DEUAN
HFAT STNK 0210R=«00030 3 3

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

1em|  REFERENCE L
NO. DESIGNATOR PART DESCRIPTION PART NUMBER o
(FIRST SIX) [o

CAP 0O,.,1UF 0150=0121 u
01c4,29,33,35,45,46
0% S56,57,63

CAP 1,0UF 20% 0160-0127 U
01Cc3,S, 38,59

CAP, 2,2UF 0160«0128 O
0yce,16,/18,20

CAP ,01UF 01602055 U
01C7,8,10=13,17,19
0% 37,54,55,58,60

CAP 1000PF 10% 0160=3456 U
00CS3

CAP ,02UF 20% 0160=3459 U
00C21

caP ,0001UF 0160=3466 L
04C30,3Y,34,36

CAP ,027UF 10% 0170~0066 U
0ac3?

CAP 4TUF 10% 0180-0097 U
0QCH7

CAP 4,7UF 35WVD( 01800100 D
00C39,4H

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

CAP 6,AUF 10% 0180=-0116 D
01C1,61,62

CAP SOUF =10+75% 0180=-0141 u
00CS?

CAP 33IUF 10% 0180-0229 U
01c4n,u43,51

CAP 1UF 10% 0180=0291 D

CAP SUF =10+475% 0180=0301 D
00Cy9

CAP U40UF=10+75% 0180=0595 L
01C26=28




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

em D%Eézic?u PART DESCRIPTION o mon PART NUMBER i é QUANTITY PER | UM

CAP UTUF 10% 0180~-1704 & 1
00C15

CAP 1UF 10% 0180~-1743 D 1
00C44

CAP 1SUF 10% 0180=1746 D 1
00IC14

STUD SOLDER 0360~0090 U 5

STUD SOLDER TERM 0360=0474 U 3

TERM 8TUD FKD 0360=1529 U 12

SPCR TAP #6X,125 n380=-0383 U 11

STANDOFF 0380=-0689 U 2

RES 2.7 5S% .25 0683=0275 D 2
01R17,18

RES a-7 5% 025 0653-0075 U 1
0Q0R61

RES FXD S.6 OHM |  |0683=0565 u 1
OOR40

RES 1,0K 5% .25 0683=1025 D 3
01R9, 16,43

RES 10K SX .25 0683=103S D 6
01R4,29,53,58,59,63

RES 1200 5% .25 0683=1225 U 1
QORS2

RES 150 5% .25 0683=-1515 U 2
01R21,31

RES 22K 5% .29 0683=2235 L 1
00OR48

RES 390 5% .25 068323915 D 1
00R60

RES 4700 S% .25 0683=-4725 D 12
01R5,10=12,19
03 28,37,38,42
0y 47,49,56

RES 47K S% .25 0683=4735 D 4
01R22,24,32,35

RES 560 SX% .25 0683=5615 Ui 4
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2112A/2113A Power Supply Upper Assembly (02112-60005) Sht. 3 of 6

REFERENCE

e DESIGNATOR PART DESCRIPTION o PART NUMBER Ao ol quanmy per
Fi X c
0683=5615

01R23,25,33%,36

RES 680 5% .25 0683=6815 D 2
01R39,51

RES 464 1%.1259 0698=-0082 D 2
01R20, 34

RES 14,7K 1%,125 0698=3156 D 2
01R66,67

RES 464K 1%.1259 0698=3260 D 1
00R4YS

RES 31,6 1% .50 0698=3394 u 1
01R1S

RES 147 1%,1289 0698=3438 D 1
VOR3O

RES 422 1%,125 0698=3447 b 1
00R6?

RES 196K 1%,125 0698=3453 u 1
00R7S

RES 100 1% .50 0757-0198 0y 1
00RY 1

RES 21.5K 1%.129 0757=-0199 D 3
01R54,68,70

RES 1K 1%.129 0757-0280 D 4
01R1,13,/14,73

RES 6.,19K 1%.129 0757=0290 n 1
DOR6S

RES 100 1%.125 0757-0401 D 1
00IR?

RES 619 1%.125 0757=0418 D 1
DQR71

RES 10K 1%,125 0757=-0442 D 1
00R4Yy

RES S1.,1K 1%,.129 0757=-0458 D {
00R69

RES S6,2K 1%.129 0757-0459 D 1
00R76

RES 100K 1%,125 07570465 D 4
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2112A/2113A Power Supply Upper Assembly (02112-60005) Sht. 4 of 6

ITEM

REFERENCE

PARENT

COmP.

NO. ng:gr:»\s:gn PART DESCRIPTION OPTION PART NUMBER OPTION é QUANTITY PER Um
0757=0465

01r27,44,50,57

RES S6,2 1% ,75 07571001 l 1
00RZe

RES D19%2W P¥ N811=3290 L 2
COR7,8

TRG 820 TFE NAT GRI0=0212 | 0,30 |FT

KT DIS TO=3 1205=0275 l 2

CONN PC2X1R,1560 1291=2020 [ 1
ogJe

PIN ASSY 1291=3412 U 2
oolJs,a

RFS NFT ARXtk DIR 1R1n=003%7 Y 2
QoI , 14

FEFS NET 8X299D1H 1810~-0124 L 1
oolLIe

RESISTOR NETWURK 1R10=0185 U 1
a0t 3

RESTISTOR NFTWORFK 1r10=-0187 1 1
nojLt?

PFSTISTNR NETWORK 1R10=01R8 L 1
Qo

RESISTOR nETWORK 1R10=0199 U 1
oQus

NE TWORK=RESTSTNR 1R10~0222 ! 1
nye

IC LM3U9K 1820=0430 L 1
001129

IC Uek7723393 1820=-0439 ] 1
0030

1C Ch40dzAay 1R20=0941 L 1
oQH23

1C CD4n23r4aY 1820«0943 L) 1
oolles

IC CD4001AY 1820=0946 ) 1
oouez2
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2112A/2113A Power Supply Upper Assembly (02112-60005) Sht. 5 of 6

l:f: D::éﬁ:f(;l PART DESCRIPTION g:,:fg:‘ PART NUMBER OCPCT’lT)L (L) QUANTITY PER UM
: {FIRST SIX) C

1C ChdU11AE 1820=-0949 L 2
othito, 21

IC MCr480aAL 1R20=0990 L 3
01119,2Hq,27

1C U049AE 1R20-1145 { 2
020,28

IC CL4NSOAE 1R0=-114d6 1 1
oou2da

I1C QUAD COMPTR 1R2p=0138 ! 4
ez, 8,11,13%

IC D uP amMP 20K 1826=0142 ! 1
(AN, IR

XSTR PNP 2N2907A 1853-0281 L ’
0009,10

xSTR 2N60ST TN 1R53-0351 f 1
non3

YSTR NPN ST PLS 1894=0071 U e
00N, A

x8TR 2N3%9uua PLS 1RS4=0215% l 1
O3RN

XSTR 2hn058¢ ARER' 1RY4=0611 t 1
N0 [

THYRISTOR=S( K 1R84~0240 L 3
0IRS, 6, 7

NDIODE 1MN2071 19U1=0029 N 5
0Yers,n,17,26,27

PTIODE SIL 1991=0040 I !
91CRrRY,2,20,21,23,24
NYIC 36, 37

STARISTNAR STRG523% 1901=0460 { 1
0oCR>2

NIO=PANK RECT 19C1=0662 L °
01CRT7,9

DTODE 19U1=108¢6 ) a
N1CRR,10=16

NIODE 6,19V 1902=-0049 Ly 3
01CR3, 4,28




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

e D:(ggé::%’n PART DESCRIPTION e PART NUMBER omr o] quanTy e | um
H X C
DIODE 4.64V 1902-3082 U 1
00CR25
DIONDE BD 11V 1902=3171 D 1
00CR34
DIODE=FW BRIDGE 1996=0051 u 4
01CR31-33,135
ISOLATOR OPTO 1990=0431 U 4
0i/I15=18
RES VAR 1K 2100=-3211 U 1
00R64
SCR 6=32%.,375 2360~0359 U 6
NUT 6=32 W/LK 2u20+-0001 u 1
WSHR #6 BRS 3050=0100 U 1
SWITCH=THERMAL 3103-0033 U 1
00[Sw1
COMPOUND=THERMAL] 6040~0239 L) 0,001 |TR
WIRE 30AWG WHT 8150=3426 C 0,25 FT1
WIRE 22GA RARE B151-0013 C 0.30 FT
WIRE JUMPERS 3159«0005 D 1
oowe
GROUMD STRAP 02112=00004 W 1
GROUND STRAP 02112-00005 W 1
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2112A/2113A Power Supply Riser Assembly Parts List (02112-60008) Sht. 1 of 2

REFERENCE
ILEOM DESIGNATOR
’ (FIRST SiX)

PART DESCRIPTION

PARENT

OPTION PART NUMBER

COMP.
OPTION

QUANTITY PER

Um

00C5,11

o (ol

00Ce6,12

00C1=3

00E1=8

00F9

00QF10

0tR11,14

0QR1

00RS, 6

01R3, 4,7

01R1

00R9,10

0162,4

CAP 0,1UF

CAP ,01UF 20%

cApP, 2,2UF

CAP FXD 2XSUF

STUD SOLDER TERM

STUD SOLDER TERM

STUD SOLDER TERM

EYELET BRASS
SPCR TAP #6Xx,125
STANDOFF

RES 2.7 5% .29

RES 10 S% 2w

RES 100K 1% .50

RES 100 1%,129

'8

RES 56 5% 2+

RES 3.3 5% 2w

TBG HS BLK 750D
HT DIS T0-3

XSTR=NPN POWER

0150=0121

0150=0123

0160-0128

0160=U4142

03600=0294

0360=-0474

0360-1047

0361=-0534
0380=0305
03R0«0886

0683=0275

0698=3601

0757=0367

0757=0401

N764-0013

0811=1672

0890=0301
1205=0275

1854=-0781

u

U

u

n

0,000




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

REFERENCE

TEM [ DESIGNATOR

PART DESCRIPTION

PARENT

come.

QUANTITY PER

NO. o orTioN PART NUMBER OPTION :c:; Um
XSTR NPN T03 1854=0790 U 2
01Q1,3
DIODE 1N2071 1901=-0029 D 4
03CR3,4,13,14
DIODE IN4936 1901=1065 D 12
01CR1’2'5'7"‘20 15I
0y 17,18
SCR #4=-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=0005 D 1
INSULATOR RISER 02112-00024 W 1

IXA -111/-112
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12944A Battery Back-up Control | Assembly Parts List (5060-8347) Sht. 1 of 3

TEM
NO.

REFERENCE
DESIGNATOR
(FIRST SixX}

PART DESCRIPTION

PARENT
OPTION

PART NUMBER

[«el 1
OPTION

QUANTITY PER

UM

0olCt

00C3

0oC4

O0F1=3

noE4,S

00F27

0R1,2,1

03

22,25

O0F7

O0R36

00R6

00R33

00R24

00R3?2

CAP 1,0UF 20%

CAP 1000PF 5%
CAP ,01UF
CAP 47PF Sy
CAP S60PF 5%
CAP 2.2UF 10%

CAP 22UF 10%

RES 4,.,22¥K
6‘18'21'

RES 23,7K
RES 316 1%
RES 42,2k
RES 21.5k
RES S.62K
RES 9,09K

RES 825

STUD SOLDER TERM

STUD SOLDER TERM

1X.125

1%.125

1%.125

1%.125

1%.1295

1%.125

14,1295

0160=0127

0160~-0938

0160=2055

0160=2307

0160-3535

0180=0197

0180=0228

N300=0294

0300=-0474

0698=0084

0698=3154

D6Y8=3158

0698=3402

N69R=3450

0757-0199

0757=0200

0757-0288

0757=0421




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

iy og;gé:fc%a PART DESCRIPTION ron PART NUMBER ot o auanmtyer  |um
| X [«
0757=0421

Q0R14

RES S,11K 1%.125 0757=0438 D P4
01R19,26

RES B8,.,25K 1%.125 0757=0441 D 1
00R28

RES 10K 1%,1295 0757=0442 O 8
0{R3=5,140,11,15,
03 20,29

RES S1,1K 1%,125 0757-0458 D 3
01R9, 31,34

RES 100K 1%.125 07957=0465 D 4
01R8,13,23,35

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

IC LM301AN 1820=0477 | 1
oo

IC CD4o20AY 1820-0935 L 2
ooe,7

1C CDU4027AD 1820=-0938 g 2
oo, s

IC CDU4011AE 1B2Q~0949 ( 1
ooue

IC D COMPTR 8K 1RE=0175 u °
oou4,s

XSTR 2N3906 PL 18 1853~-0036 1 2
0062,9

XSTR PNP 2N2907A 1AS3=0281 U 1
0006

XSTR 2N3904 PLS 1854-0215 L 8
0101 ,3=5,7,8,10,11

RECTIFIER SIL 1901=0033 L 2
00ICRS, 6

DIODE SIL 1901=0040 N 3
01CR2,3%,8

NDIODE=ZENER 13V 1902=055%95 U 1
00iCR9
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12994A Battery Back-up Control | Assembly Parts List (5060-8347) Sht. 3 of 3

ITEM

REFERENCE
DESIGNATOR

PART DESCRIPTION

PARENT

COMP,

No | DESIGNATO orTioN PART NUMBER oPTION é QUANTITY PER | UM
DIODE 4,64V 1902=3082 U 1

00CRY
ROARD=ETCHED 5080=9738 W 1




| 2 3 4 | 5 6 7 8 ) 10
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R? PI-K
a,sD‘r Y 5"D"‘4 o F | 22-3253] 1616
\ Q9 21.5K l G_ | 22-3340 1624
L aoxnz 23,7k l cs
RS ct 1090PF
569PF a6
Re 19K 42,2k
113 d Pl-2
v — v
9
1 .
va(aT) : 5 s Pi-P
c
K uss 14 Pi-16
12
QuTPUT
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18 ] INPUT 20 |2 cLock
L %4 L3
cLOCK 3 2 o E2
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SLOW CLOCK q 2 ot P
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(SEE NOTE 2) ve 2’ T 2= Y Pi-y
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s SEE NOTE 2
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)
" 1
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2.2 R3@ RI6 S RIT7 5,62k 4,22k R23
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199K
v
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7
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-1
R31 j >
MGPD Pi=-i) +
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1 I__ .
6 |
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CURRENT cas € PIs 4 N 18K
SENSING < 1 cwo 12
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4
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T .9
SIGNAL COMMON Pio18,15,R,9 2 CRa RI
a.8av T4 .22k r2
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nL
BATTERY CONTROL I
2. SLOW CLOCK OUTPUT ON PIN U NORMALLY STRAPPED TO INPUT PIN IT, 5060-8347-51
I, ALL RESISTANCE IN OHMS, ALL CAPACITANCE IN MICROFARADS. T
NOTE: UNLESS OTHERWISE SPECIFIED, -
HIWLLEY PAERAE S T
DATA o LA TAEEOURTENT )N
! | 2 | 3 4 | 5 6 I 7 8 9
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R1
R

R26

R27
R28

R52

R53
4

R6

R29

%) | ASSY-060-8363
Ra8 /Y A-1353.22
Jcri2 .
- o~
X - FINttt
o £ 685 &z ec
« C‘i‘é’25+ Y §sc
[o2]
(8]
0 ® g w © o N 9 b b
ER: 282 2IE fEzE 8 2R
:
@ x= 2  loswe ok g © x
8 5 o5 3 2383 BL883%8 S9993
-4 mgmgc:* 10‘-1 P e o nc:xncgn:
& S
cs5
1 - 18 COMP SIDE
A < > vV CIRCUIT SIDE

Battery Control Il Assy.
5060-8353
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12944A Battery Back-up Control |1 Assembly Parts List (5060-8353) Sht. 1 of 2

e o:és"s%; PART DESCRIPTION et PART NUMBER ;3;;;2‘, QUANTITY PER | Une

CAP ,033UF 10% 0160=0163 u 3
00C5=7

CAP 20PF 5% 0160=2198 I 2
00c2,3

CAP S10PF 10% 0160=-3534 u 1
00C 1

CAP 2,2UF 10% 0180-0197 ) 2
0giCa, R

RES IM 5% .29  |06K3=1055 n 3

01R15,19,22

RES 2.15k 1%,12H 069R=0084 D 8
O1R1,4,7,26,%1
03d6,48,/51

RES 2.87K 1%,129 0698=315] D) 1
00R13

RES 3,83k 1%.125 N698=3153 D 2
01R1 6,25

RES 31,6K 1%.129 0698=3160 1 2
00R8,32

RES 196 1%.125 0698=3440 D 1
00R3Y

RES 42.2K 1%,125 0698«3450 0 3
0tR1R,2%,2R

RFS 3.,16K 1%,125 07570279 D 2
01R39, 42

RES 1K 1%,125 0757=0280 D) 6
01R3,10,20,21
03 30,16

RES 9,09K 1%,.,125 0757=0288 D 4
01R35,40/,41,50

RES 619K 1%,125 0757=0290 D| 2
01R37,44

RES 42,2 1%.12% 0757=0316 L 1
00RU3

RES 100 1%.125 0757=0401 D 1
00RY9

IXA -122




12944A Battery Back-up Control |1 Assembly Parts List (5060-8353) Sht. 2 of 2

ITEM
NO.

REFERENCE
DESIGNATOR
(FIRST SIX)

PART DESCRIPTION

PARENT
[OPTION

PART NUMBER

COMP.
OPTION

nO -

QUANTITY PER

Um

00

01
03

01
03

00

00

00

01

01

01

R38

R1t1,14
52,53

R2,5,6
45,47

R9,33

ue,3

U1, 4

D1,2,6

CF1=12

Q03«5,9,10

RES 110 1%.125

RES S5.11K 1%.125
17,24

RES 10K 1%,125
012,27,29,
y 54U

RES S1,.1K 1%,125
IC MC1458 P1

IC D COMPTK 8K
XSTR 2N3906 PL1A
XSTR 2N39u4 PLS

-8

DINDE STL

0757=-0402

0757-0438

0757=0442

0797=-0458

1826=-0139

18¢6=0175

1853=0036

1854=-0215

1901=-0040

L)

1

12
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S +12V(M)
FROM
BATTERY
ouTPUT
BOARD
-12v(M)
L tsvon

SIGNAL COMMON

1. ALL RESISTANCE IN OHMS,

Pl dbdl N VTS

7
>  +12V DRIVE ~

\ TO BATTERY
OuUTPUT
BOARD

RI9
Pi-4 V+(BT)
(_——+_T_— +8V (REF)
ca M
BV(REF
2.2 +BV(REF) RIT ce
R —]
R37 Qs
36 1ok S.11K 20PF
* V+(8T)
R2@ R4D
PI-1T A 24> 8 . RI8
K a w R3@
1K 9.29 s +uz o L et .
e R39 4 : CR7 2 18K 'n<
233 3. 16K S12vin a6
. é RI6
R38 ¢ 3,83k
e CRIG R31 CR6
N — Pl-6
% 2.15K
7
R33 Q
L Pi-16 y { ;:
R28 SI.IK R47
{7?|-z 9N
18K
az.2k J
$31.8K
i CR4 +_L 9.89K
c8 J R49
PI-T 2.2 $ioe
V+(BT) RS1 CRI2
£ A
FBVIREF)  caa R22 H*
L ras 69K M fCRII , s
< S
Saz.2 Rea ff S 2.15k
v 1€ .
S5.11K 20PF §7
o V+(BT)
g Raz RIQ
< 3.16K 6|2 8 R23 R Pl-H
7
R21 R4 1 us A 1k
Ll P 514 42,2k
1K 5. g9k 4 ) CR3 CR3
C7~ S Res
s 23,83k
.93 R8
v 31.6K
R9
PI-P
< VA
St IK R54
+8V(REF) 18K
1
‘Ensq RIS V+(BT)
2196 ™
Ri4 ci
A J¢ "
Lris v Ay 4 cRo 3 PI-5
S 2. 87K Sk 510PF h
1° V+(BT) o8 1K
R36 R3S
¢ Pi-11 = ) — ARNE] Ri2
7
1K 9.89K uzs VA~
cs S 10K
CR2 R46 CRS
.233 /il
3 *—
;LS.!|R 2. 15K
Pi-K

( Pi-14,15,R,S

NOTE: UNLESS OTHERWISE SPECIFIED.

ALL CAPACITANCE IN

MICROFARADS.

> -12v DRIVE

> +5v DRIVE -

TTLE smeer log !

BATTERY CONTROL I
5060-8353-51

DATA SYSTEMS DFVFLOPMENT DIVISION

ENGINEER

APPROVED

HEWLETT PACKARD CO
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Battery Output Assy
5060-8346
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IXA -128

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

ITEM
NO.

REFERENCE
DESIGNATOR
(FIRST SIX)

PART DESCRIPTION

PARENT
OPTION

PART NUMBER

come. | L

OPTION

o
c

QUANTITY PER

UM

00

00

00

00

no

00

00

01

00

01

00

01

00

Cé

Cu

c2,3

R1,3

RS

R2,U

R10,12

Q7,8,9

0,3

0A

CAP 100UF=10+50%
CAP 33UF 10%
CAP 15UF 10%

STUD SOLDER TERM

SPCR TAP #6X,125

RES 2.15K 1%.129
RES 31,6 1%,125
RES 100 1% .S0
RES 61,9 1%,.125
RES 1K 1%,125
RES 10 1%.125
RES 100 1%.125
13

RES 0,18 OHM WW

SLEEVING FLEX.,

HT DIS PL PWR

HT DIS TO=3

XSTR 2N3906 PL18
XSTR 2NS5194 X58
XSTR 2N4236 TOS

0180=0094

0180-0229

0180=1746

N360=0294
0380=0305

0698=0084

0757-0180

0757-0198

0757=0276

0757-0280

0757=0346

0757=0401

0811=3293

0890-0064
1205=0219
1205=0275
1853=0036

1853=0212

1853=0213

L

u

0.25

FT




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

e D%:%;rsrcc%n PART DESCRIPTION — PART NUMBER comelol  quanmryeer | um
FIR! X C
1853=0213
00Q6
XSTR PNP 2N2907ﬂ 1853=0281 U 2
00Q4,5
XSTR 2N4398 TOY 1853=0310 U 1
0001
DIODE=RECTIFIER 1901=-0699 L 2
Q0CR6,7
DIODE 1901=1062 L 1
Q00CRQ
DIONE INU493e 1901=1065 D 6
01CR1=5,/8
LKWSHR 10 HEL 2190-0034 L 1
LKWSHR & HEL 2190~0851 U 1
SCR #4=40X,500L 2200=0147 [y 2
NUT d4=40 wW/LK 2200«0009 U 2
SCR #Ho=32X,437L 2360=0199 tJ 2
NUT t0=32 ,375AF 2740~0002 L 1
WSHR #4 SS INHD0e0229 1 6
WSHR #10 BRS 3050=0236 1J 1
COMPOUND=THERMAL] 60UN=0239 th 0,0012 |TB
WIRE 18 AWG BARF R151=0011 2 FT
CHOKE 9100~2962 U 1
oolLe
CHOKE 9100=2963 L) 1
ool
CHOKE 9100=-2964 L) 1
003
BROARD-ETCHED S080=9737 i i
HEAT SINK 02108=00024 W 1

IXA -129/-130






+5

REV | REFERENCE | SERIES /PREF
A ORIG. 1353

8 ERRATA N6 cHANGE
C 22-2386 1445

D ERRATA [NO CHANGE
E 22-3312 1624

V(M)
-12V(M)

1S +12VIM)

al L3
PI-A,B,C a4 Ju——— -
BATTERY (+) ,8,0,0,2,3, 4[27 i3 . P1-8,9,J,K
+l c4
+| cs
100 MF CR9 b
25v
Sre
Y]
PI-1 RI3
cs+
VAA
. -l
12V CURRENT SENSING RIS
TO BATTERY CONTROL I S.sn as
2w @
PI-E
cs- 2 \
SRI4 CRS +CR4
Sz 15k 5——'——
Q9 L3
P1-5
+5V DRIVE
LRR" ]
7
R 7
2
9
5
R
a3
L3
RII 6 8
YYYYYYY
1e2 CR7 47
Qs
PI-12,13,N,P |
7
PiI-7
+12V DRIVE | ce
) CR3 = s
+T
RS \
100
c3
NP
T 15
CR6 +
I
CR8
PI-18,11,L,M
3 »
6
L
P1-H

-12v DRIVE &—

Pl-14-17 T,V
BATTERY (-) & RS, T,

I, ALL RESISTANCE IN OHMS,
NOTE: UNLESS OTHERWISE SPECIFIED.

ALL CAPACITANCE IN MICROFARADS.

smcer 1o |

TITLE
BATTERY OUTPUT
5060-8346-5I
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>18 COMP SIDE
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1
A

Battery Inverter Assembly

02112-60003
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IXA-134

1299 1A Battery Back-up Inverter Assembly Parts List (02112-60003) Sht. 1 of 4

ITEM

REFERENCE

PARENT

COMP.

NO Df:llgr:l\;lxo)l PART DESCRIPTION OPTION PART NUMBER OPTION (C; QUANTITY PER Um

CAP D 1UF 0150=0121 L 2
nNYC1o,11

CAP 1 ,0HF p0OY% 0100=0127 l i
00C9

CAP U47PF &§Y Nto0=2307 U 1
ooC12

CAP 1DO0OPF 10% 0160=34506 L 2
00ct,2

CAP R2QPF 5% 0P100=3539 L 1
o(Cs

CAP SOUF »1n4+75%Y C1o0=-014d1 | 1
N0oC 6

CAP 2,PUF {0% C1H0-0197 D 1
noiICy

CAP JUF 0% N1BQ=0291 D 2
uocR, 1z

CAP {SIIF 10% D180=1746 0 P4
oocH,7

STUD SOLNDER TERM V3N 294 U 8
OMF 1=k

Rt S 10k 5% .25 De"HT=1035 D 1
Q6P 12

RES 2.15K 1%,.125 Nn9Ra00Hy f 5
0P, 2,223,728, 3

PES W,22% 1%.129 069R=3154 I 6
DIRIR, 4U-d7,u49

RES 4,b64K 1%.125 067R=3155 N P
ORIy, T

RES 14,7k 1%,1°75 NeYR=3156 I 1
NORK 7

RES P23,.7K (%125 N6R=T15R " 1
0GR,

RES 147 1%.125 N6e9R=3UTK D) 1
OOR20




12991A Battery Back-up Inverter Assembly Parts List (02112-60003) Sht. 2 of 4

REFERENCE

Ilfg DfSiGr:AVxO)I PART DESCRIPTION :;;:fg; PART NUMBER cf"o:;‘ cl> QUANTITY PER UM
’ FIRST S c )

RES 215 1%.125 0698=3441 D 2
01R13%,34

RFS 21.5K 1%.129 0757-0199 D 1
00R4Y

RES 1K 1%.129 0757=0280 D 5
01RS,26,/32,34,35

RES 6,19K 1%,125 0757=0290 q 1
0QR37

RES 100 1%.125 0757=0401 D 3
01R6,16,27

RES 511 1%,.125 0757=0416 D 2
0YR14,19

RES S.11K 1%,125 0757«0438 0 3
nirR10,24,30

RES 6.,81K 1%.129 0757-0439 D {
00R4D

RES B.25K 1%.129 0757=0441 r 1
00R1

RES 10K 1%,125 07570442 Dy 8
01R7«9,2a5,29,33,41-43

RES S1.1K 1%.125 0757=0458 ) 1
00R40

RES 100K 1%.129 0757=-0465 0 3
01R48,50,55

RES 10 1% .50 0757=0984 > 2
01R15,17

RES 1,47K 1%.12% 0757=1094 D 1
0OR21

RES 12 S%XowPW 0811=3291 U 1
00R18

HT DIS PL PWR 1205=-0284 U 2

IC LMIOL1AN 1820~0477 1 1
ooy

IC CD4020AY 1820=-0935 1 2
oous, 9

IC CD4027AD 1820-0938 L. 2
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12991A Battery Back-up Inverter Assembly Parts List (02112-60003) Sht. 3 of 4

IXA-136

Iew DESIOATOR PART DESCRIPTION ey PART NUMBER —— ol quantiryeer | um
(FIRST Six} C
1820=0938

0QuUS,10

IC CDUO11AE 1820=0949 L 1
omle

IC vV REG 12V 18626=0099 L 1
0oou7

IC D COMPTR BK 1826=0175 I i
Qe

XSTH NPN X5H 1R94=0552 U 2
oo, 2

XISTOK ARRAY 1858-0008 L 1
O3

XTSTOR ARKAY 1RASR«00009 | |
SN0 (304

XSTR ARRAY § NpH 1R5%8«0021 U 1
000N

nDLone SIL 1oul=0040 n U
O1NCkF9,1%,15,16

NTONE TNY934 19v1=1065 N 10
GlCRY1,3-4R,10=]2

NINDF 78R §,11V 19UR=00U ] I 1
nocer?

| KNSHR 6 HF L 2190-0451 { 6

SCR wo=37x,312L 23000199 U i

SCR s86=32x,375L 2300=0197 ( P

SCR #6=32X_500L 2360«0201 { °

NHT bw32 J312AF 2420=0002 L 6

MUT held2 ,250AF 2420=-0003 { 6

WSHR #64 SS 3050=0227R U 14

SWITCHe THERMAL 3103-0033 L 1
0TSy

COMPOUND=THERMAL 6N4N=0239 1 N.01 (TH

wIRE JUMPERS R1%50-0005 n 1
00w




12991A Battery Back-up Inverter Assembly Parts List (021120-60003) Sht. 4 of 4

oM | ATOR PART DESCRIPTION
DESIGNATH
NO. {FIRST StX) OFTION

TRANSFORMER=PWR 9100=0666

PARENT come.

PART NUMBER OPTION QUANTITY PER Um

1

L
(o]
c
u

IXA -137/-138
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