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POWER SUPPLY UNIT 

DESCRIPTION 

1. GENERAL 

1.01 This section describes the J87216A power 
supply unit which is one of the plug-in 

units of the N2 carrier terminal. It provides reg­
ulated -21 volt supply for one N2 carrier ter­
minal. 

1.02 The unit is 5 inches high, 6-1/2 inches 
wide, and 11 inches deep and occupies 

four module spaces in the N2 terminal. It weighs 

6 pounds. A photograph of the unit is shown in 
Fig. 1. 

1.03 The unit delivers an output of 1.2 to 2.0 
amperes. With an output of 2.0 amperes, 

its efficiency is 75 per cent. It will regulate to 
within 1 per cent of the nominal 21 volts with a 
fixed ambient temperature and an input voltage 
range of -40 to -52 volts, or with a fixed volt­
age input and a temperature range of approxi­
mately Oto + 100 F. 
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Fig. 1 - J87216A Power Supply Unit 
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Fig. 2 - Power Supply Unit Schematic 

2. DESCRIPTION OF OPERATION (See Fig. 2) 

A. General 

2.01 A -21 volt de regulated output is ob-
tained from a nominal -48 volt de input 

by automatically controlling the operation of 
transistor Ql which operates as a switch. Tran­
sistor Ql switches at a nominal 5000-cps rate, and 
the output voltage is determined by the per cent 
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break or fraction of total cycle during which Ql 
is nonconducting. Potentiometer R4 is provided 
as a factory adjustment of the switching f re­
quency. The output filter consists of inductor L2 
and capacitors C5 and C6 which filter the pulsa­
tions caused by the switching action and provides 
a relatively pure direct current to the connected 
load. The input filtering, consisting of inductor 
Ll and capacitor Cl, prevents excessive noise 
from being sent back to the -48 volt battery. 



B. Control of Switching Transistor Ql 

2.02 Transistor Ql is driven into saturation by 
current transformer Tl which provides a 

base drive from winding 5-6 proportional to the 
current in the collector of Ql. Once transistor Ql 
is saturated, the base drive starts to diminish at 
a rate determined by the inductance of trans­
former Tl and the total resistance in the base 
circuit of Ql. This resistance consists of poten­
tiometer R4, varistor CR5 in parallel with re­
sistor R3, and the emitter to base resistance of 
Ql. 

2.03 When the base current is no longer suf-
ficient to maintain transistor Ql in satura­

tion, the transistor is turned off by the energy 
stored in transformer Tl which reverse biases 
the transistor Ql. This energy diminishes with 
time at a rate determined by the effective resist­
ance of transistor Q2. 

2.04 When the energy stored in transformer 
Tl is no longer sufficient to reverse bias 

transistor Ql, transistor Ql turns on again. 

2.05 The effective resistance of transistor Q2 
is determined by its base drive which is, 

in turn, controlled by transistor Q3. Transistor 
Q3 is the error detector, determining any de­
parture of the output voltage from the desired 
value. It does so by comparing a portion of the 
output voltage, provided by resistor R6 and part 
of ADJ VOLTS potentiometer R7, with the ref­
erence voltage provided by voltage regulator di­
ode CR12 and varistor CR13. The difference 
between these two voltages (error voltage) is 
amplified and fed to the base of transistor Q2. 
In this way transistors Q2 and Q3 control the off 
time and thus the de output voltage. The ADJ 
VOLTS potentiometer is used to set the output 
to -21 volts. 

·2.06 When Ql is on, the dotted terminals on 
transformer Tl are negative with respect 

to the undotted terminals. When Ql is off, the 
polarities reverse and the dotted terminals are 
then positive. 

2.07 Since the current in inductor L2 is con-
tinuous throughout the cycle, diode CR3 is 

needed to conduct this current when Ql is off. 
When Ql turns on, CR3 is reverse biased and 
thus nonconducting. The network composed of 
capacitor C3, diode CR2, and resistor R2 reduces 
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the turn-off switching losses of transistor Ql, 
since it prevents the voltage from building up 
appreciably across Ql until the current through 
Ql has fallen towards zero. 

2.08 Resistor Rl provides base drive for Ql to 
ensure that switching will commence 

when input power is connected to the unit. Diode 
CRl protects transistors Ql, Q2, and Q3 by lim­
iting the voltage across winding 1-2 of trans­
former Tl during the off time of transistor Ql. 
The network composed of diodes CR4 and CRl 7 
and resistor R5 prevents conduction in the con­
trol circuit (winding 3-4 of transformer Tl) 
during the on time of transistor Ql and provides 
biasing current to transistors Q2 and Q3 during 
the off time of Ql. The network composed of 
diode CR5, in parallel with resistor R3, helps 
ensure that switching will start upon connection 
of input power and also improves the load reg­
ulation of the supply. Diode CR16, a germanium 
rectifier, provides a low-impedance path in the 
base of transistor Ql to supply leakage current, 
Ico, at high ambient temperature and to supply 
reverse base current to reduce the turn-off 
switching time of Ql. Resistor R9 provides cur­
rent to bias diode CR12 and varistor CR13 in a 
region of stable reference voltage. Resistor RS 
limits the base current of transistor Q3. Diode 
CRlO and varistor CRll increase the error sig­
nal fed to transistor Q3. 

C. Regulating Action 

2.09 Assume the output voltage exceeds its 
proper value. This will increase the emit­

ter to base voltage of transistor Q3. Q3 will con­
duct more heavily, reducing the effective resist­
ance of transistor Q2. This increases the time 
during which transistor Ql is off and reduces 
the output voltage to its proper value. If the 
output voltage decreases below its proper value, 
it will be restored to normal by the above effects 
acting in reverse. 

D. Protection Features 

2.10 Overload and fault protection is provided 
by fuse Fl and by an external 2-ampere 

de input fuse mounted on the bay cable termi­
nating unit at the top of each N2 terminal bay. 

2.11 Over voltage protection is provided by 
diodes CR6 and CR 7 and varistors CR8, 

CR9, CR14, and CR15 to protect the connected 
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equipment in the event of a fault internal to the 
power supply. The limiting string conducts and 
limits at a voltage between 24 and 28 volts. Suf­
ficient conduction through these diodes or the 
connected equipment will open fuse Fl. The 
limiting diodes also conduct to limit the output 
voltage in the event that the external load is ac­
cidentally removed. Fuse Fl will not open under 
this condition. 
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3. DRAWINGS 

3.01 The following drawings (not attached) 
are listed for reference: 

DESIGNATION 

SD-81544-01 

SD-97118-01 

SUBJECT 

Power Supply Unit 

N2 Carrier Terminal Bay -
Application Schematic 
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