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CAU'I‘I ON:

Units shipped from the factory are identified for operatlon from the proper
input power source, Note the T ollow:.ng“

(1) 230-volt rms, 50/60 Hz, single-phase power source.

A RED label marked "250V" is wrapped around the power cord within
gix inches (15 cm) of the polarized power plug. A RED label marked
"230V¥ is also attached to the rear panel of the unit above the
line-cord grommet.

(2) 115 volt rms

0/60 Hz, single-phase power source.

A YELIOW label marked "115V" is wrapped around the power cord within
S1X dnches (15_ cm) of the polarized power plug. A YELIOY label marked
"115V" is also attached to the rear panel of the unit above the line-
cord grommet.

Dammage To any unit which is connected to a 23C-volt power source, but which
1s wired internally for 115-vclt operation constitutes "misuse?, and is not
covered by the TEXSCAN warranty. Consult the TEXSCAN instruction manual for
the proper internal power-source connection if there is anv question about

the intended use. NOTE: The line fuse(s) must also be checlted for the'correct
rating and type.
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DU-127

Verni er

. Coupling

VERTICAL AMPLIFIER
Ranges
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Bandwn.dth -
Input Res:.stance

Input Connector
- Iinearity |

Coupling
Input
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- Input RC
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Input
Video Input

1e4e¢9,2 Risetime

To4e9. 4

Input Impedanc e

1e4¢9.3 Blanking Range
‘Blanking Polarity

SECTION 1
DU-127 SPECIFICATIONS

1 m//d:w'. , 10 mV/div., 100 mV/d:Lv. and
1V/div., (4 positions) (front panel).
Continuously variable between all ranges ;
extends maximum deflection factor to at
least 10V/div. (front panel).,

DC to 30 kHz (3 dB) @ 10 d:l.v.
1 Mohms,

~ BNC female (front panel)

5%
AC-IC.

Unbalanced, 300V peak,

BNC (rear panel).
Positive or negative,

+2V pulse will fully unblank CRT,
1,7 Ko shunted by 15 pf.,
less than 100 NS: CW bandwn.dth D. C. to
' approx:unately 4 MHz.

‘ 1 mV/div., 10 nv/ dn.v. , 100 mV/div, and

1V/div., (4 positions) (front panel).

- Continuously variable between all ranges,
extends maximum deflection factor to at
least 10V/div., (front panel),

DC to 24 kHz (3 dB) @ 14 division.
1 Mohms, |

ENC female (fron'b panel)

5%
AC-DC,

Unbalanced, 300V peak.

4.7 '
less than 100 NS; CW bandwidth D.C. to
approximately 4 MHz,
O to +1V

+1V into video input fully unblanks CRT,




14 CATHODE RAY TUBE

1.5.1 Size . 30,40 cm (12 inches).

1«52 Graticule 10 div., X 14 div. . .
TeD5¢3  Deflection Electromagnetic, - o
1544 - Phosphor P7 standard,
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SECTION 2
GENERAL DESCRIPTION

L4

2.1 -  INTRODUCTION

The Texscan Model DU-127 Disnlay Oscilloscope is a large-~screen X-Y display unit
that features modern integrated and discrete solid-state cirecuits s and a 12 inch
(30.5 em) cathode ray tube in a sensitive, stable design. The DU-127 is designed
egpeclially for display applications in production and laboratory sweep generator
test systems, although it is suitable for a broad range of X-Y display applica-
tilons., Detected sweep signal amplitude~versus-frequency characteristics of RF
devices and circuits, with identifying frequency markers, are accurately displayed.
The DU-127 can also be used with audio sweep generators to provide a display of
rolloff characteristics of audio amplifiers, filters , and other low-frequency
devices., Jince the horizontal sweep signal is provided externally, no iantermal
time-base circuits are required. A wide range of continuously adjustable verticel
and horizontal input signals are accommodated by DU-127 feedback-stabilized
amplifier circuits, These horizontal and vertical amplifier circuits are pro-
tected against overloads from off-screen deflections should The input circuits be
overdriven for brief time periods. Prolonged off-screen deflections will, how-
ever, reduce operating amplifier life. The 12 dinch diagonal CRT is electrostati-
cally focused and magnetically deflected. A large 10 by 14 division graticule
18 applied to the extermal CRT display surface, The DU-127 has extensive marker
capability. Pulse and intensity markers can be added ‘to the display circuits
via rear panel terminals., This feature provides simultaneous display of pulse
and intensity markers used, for example, in tracking locel oscillators to IF
responses. Intensity markers are produced by modulating the CRT cathode with
pulse or birdy markers. Pulse markers utilizing the DU-127 pulse amplifier input
provide constant, but adjustable display amplitude regardless of the attenuator
setting in the vertical input. Birdy and pulse markers added to the detected RF
sweep signal in conventional marker-bypass *(adder)' circuits can also be displayed.

2,2 DETATLED DESCRIFTION ; S

A block diagram of the DU-127 is shown in Figure 2-1, For component and circuit
details refer to the schematic diagram in Section 6.

2e241 Horizontal & Vertical Amplfiers

The amplifiers are basically power amplifiers that drive the two deflection coils
in the yoke assembly. At maximum deflection (10 div. P-P) the deflection coil

* voltage to ground is approximately 15 volts peaXk-to-peak at 30 kHz (sine wave
inputg » and the driving current is approximately 5 amperes peak~-to-peal: (1,77
A rms), : '

Horizontal and vertical input signals may be AC or DC coupléed. The HORIZ & VERT
GAIN (FP) controls provide 60 dB of attenuation in four steps (1 mV/div. to

1 V/div.). The horizontal and vertical preamps, which accept positive and
negative signal polarities consists of a JFET input op amp that functions as a
differential amplifier. Internal preamp controls provide required gain balance
and Temperature compensation to insure circuit stability. Negative feedback is

also provided in the preamn. The preamps are assembled on separate PC boards to
reduce noise and extraneous pickup. . -

21




Intensity Intensity

High Voltage

Mod. Inputi Modulation CRT Power supply
(’P) Amplifier ~
fulse Mod. Pulse " Focus And
Input Amplifier by
 (&P) ; -
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. In /7 - Amplifier
-~ [ Tow Voltage |
' +10 V
| ~10 V
: +15 V
[ -15 V
| | o 12 VAC
] :
. ‘ ~ FIGURE 2-1: DU-127 BLOCK DIAGRAM
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The preamps drive two cascaded op amp stages. The HORIZ & VERT GAIN verniers
control the gain of the first op amp on the main PC board, The HORIZ & VERT

POS (FP) controls provide an adjustable DC bias that is summed with the input
signal at the inverting input of the second op amp. The output of the second

op amp drives the complementary emitter~follower pair in the power stages,
Compensating diodes in the base circuit of each emitter follower minimizes cross
over distortion as the polarity of the output signal reverses, The two emitters
of the complementary emitter-follower pair provide the required power to drive

the deflection coils. A portion of the output signal is fed back to the in-
verting input of the second op amp to provide stable operation, and to limit
amplifier overloading.

2ede2 Pulse Amplifier

The pulse amplifier consists of a limiting op amp stage with adjustable gize
control, The input is a rear panel BNC connector., The PULSE SIZE convurol is
also located on the rear panel, The output of the pulse amplifier is capacitance
coupled to the non-inverting input of the final op amp in the vertical amplifier,
Pulse markers of either positive or negative polarity are amplified, The pulse
marker amplitude is unaffected by the VERT GAIN control, _

2.2,3 Intensity-Modulation Amplifier

- The intensity-modulation amplifier consists of a limiting op amp stage whose
output controls the CRT cathode voltage. An input pulse or birdy marker applied
to the rear panel BNC connector is limited by input diodes , and subsequently
amplified, Either a positive or a negative pulse marker causes the CRT cathode
voltage to become more negative with a consequent increase in spot brightness,

A birdy marker produces two bright spots. '

2.2.,4 Video Input

The video input utilizes a high frequency/high slur rate op amp stage whose
output controls the CRT cathode voltage. A video input signal of O to +1V
applied to the rear panel BNC connector is linearily amplified, and subsequently,
drives the CRT cathode more negative with a consequent linear increase in spot
brightHGSSQ

2245 Focus and Inte'nsity Circuits

Ihe CRT is electrostatically focused by applying the required voltage to grid
#4 of the CRT, - An internal focus control is set at the factory, or during
alignment, The INTENSITY (FP) control applies the required voltage to grid
#1 of the CRT. -

2.2,6 Cathode Ray Tube

- The graticule is protected in the unit by a c lear plastic shield. 4

- milg

P/ phosphor (medium persistance) is standard. - The heater 'vc;ltage is 12.6
volts, and the anode voltage is provided by the high voltage power supply.

DU~127 . D 2-3
’0/8‘( - . '




Cele | Low Voltage Power Supply

The low voltage supply obtains AC power from transformer T1, 115 volt or 250
volt, 50 or 60 Hz, single~-phase power 18 required.

‘The low voltage supply provides three regulated outputs +3QV, +15V, & -15V.
The supply also provides +10V and =10V unyegulatéd, .and 12,6V AC :to the CRT

heater, The positive and negative regulators are complementary duals. Each '
regulator is a series type regulator using a pass transistor, and an 1ntegrated
circuit error amplifier., Current limiting and shorv c:.rcul‘b proof circuits

are provided in each regulator,

2.2.8 High Voltage Power Supply

The high voltage power supply provides the CRT anode voltage (+6.5 kV) and
+250V and -100V used in CRT focusing and grid supplies. The high voltage
power supply is a DC-to-DC converter whose input voltage is obtained from the
low voltage power supply, and converted to +6.5 kV, +250V, and =100V, The
converter uses a relazation oscillator that drives a flyback transformer to
produce high AC voltage. The high AC voltage is subsequently rectified and
filtered, A sample of the high voltage DC output is fed back to an input
regulator circuit that controls the relazation oscillator input voltage. An

internal fuse 18 provided in the DC input line,

2.2.9 Beam Blanking

The horizontal sweep 51gnal from U401 drives Q100 in the Beam Blanking
ciruit. When Q100 is off, C1l01 and Cl02 charge fram the -15 volts. When

0100 turns on, Cl01 discharges through the transistor and C1l02 must dis-

charge through R104 and R105, controlling Q10l. While Q101 is on, the beam
is on: if Q101 is allowed to turn off, the beam i1s turned off. NOIE: the

front panel switch must to OPEN to allow the beam blanking c:chu:Lt to work;
sane schematics may show this backwards.

l S

DU-127 | ‘ . o 5.



SECTION 3
L ~© OPERATING INSTRUCTIONS

Jel INTRODUCTION

The DU-127 has two modes of operation. It prova.des vertical and horizontal gain
to display X-Y information such as frequency-versus-gain characteristics of
amplifiers, VSWR-versus-frequency, insertion loss-versus-frequency, and other

similar X-Y wvariable palrs , Oor when used with intensity modulation can be used
as a video mon:Ltor.

CAUTTION: Before aprplying AC power to the DU-127 (un:Lt) determine that the rear
panel voltage switch is set for the correct line voltage. A sllde switch is

prov:Lded on the rear panel to select between 115V and 2 )OV "

b FRONT PANEL DESCRIPTION

The DU-127 front panel is shown in Figure 3-2,
1., ON/OFF switch, and mm\rsm’ control.

In fully CCW position the power to the um.‘b 18 OFF. When rotated clockwise

the unit is ON, if AC line power is applled to the DU-127, The INTENSITY
control adjusts brightness of the trace. - - . . .. . ..

CAUTION: Prevent phosphor burn in the CRT display screen by adjusting INTENSITY

centrol CCW when a bright spot is displayed. Limiting spot brightness prolongs
useful CRT screen life. -

2e HORIZ GAIN and VEBNIER controls.

Adjust VERNIER control fully clockvise ( ‘bo switeh position) to callbrate

graticule horizontally at 1V/div., 100 mV/div, , or 1 mV/div ypositions of

HORIZ GAIN switch. VERNIER provides continuous horizontal gain adjustment
between switch ranges. | ‘

3.  HORIZ POS control.
Adjusts horizontal position of CRT trace.
4, VERT GAIN and VERNIER controls.

"Adjust VERNIER control fully clockwise (to switch pos:rblon) to calibrate -
graticule vertically at 1V/div., 100 mV/div, , or 1 mV/div positions of VERT
GAIN switch., VERNIER provides continuous vertical zaln adjustment between
swltch ranges. ' '

De V'ER’I‘ POS control,

Adjusts vertical position of CRT trace.




.....

FIGURE 3-1: 115/230V POWER CONNECTION

) 4 . L .
iy ‘

CAUTION: Units shipped from the factory are identified for operation from
the proper power source, The unit is equiped with a line voltage selector
switeh located on the rear panel (See Fige 3-1). Proper line voltage
selection may be obtained by setting ‘the line voltage switch to the desired
line voltage. Be certain that the fuse F1l is the proper value for .line
voltage selected. Also, provided is a high/low (110/220-115/230) line
switch for use in areas where high/low line conditions may exist, .
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6. DC-AC (VmT IN) SWitCho

In DC position the vertical input is direct coupled, Vertical input DC signals
are amplified depending on VERT GAIN setting, In AC position, DC signals are
blocked, and only vertical input AC gsignals are amplified.

[ o VERT IN connector.

The vertical input signal is coupled to this BNC connector.

8. DC-AC (HORIZ IN) switch.

In DC posiVion the horizontal input is direct coupled. Horizontal input DC
signals are amplified depending on HORIZ GAIN setting. In AC position, DC
signals are blocked, and only horizontal input AC signals are amplified.

9.

HORIZ IN connector,
The horizontal input signal is coupled to this BNC connector.

10, The 10 by 14 division graticule provides reference lines for calibrating
voltage or other display levels., '

NOTE: The graticule is bonded to the external CRT viewling screen surface., The

graticule is protected by a clear plastic shield, If it is necessary to clean
the graticule, after removing the plastic shield, use a so

11. NORM/INVERT (HORIZ & VERT) switch.

In NORM position, signal polarity displayved is the same as that of the input

signal. In INVERT position, signal polarity displayed is the opposite of that
-of the input signal. ‘ ‘

[

Je 3 REAR PANEL DESCRIPTION

A DU-127 rear panel is shown in Figure =e

1, PULSE SIZE control (screwdriver adjust).

Adjusts amplitude of pulse markers coupled to PUISE MOD. rear panel connector.
Proxz'ides 2 V/div marker display amplitude at maximum sensitivity,

2o PULSE MARKER INPUT conretor.

A pulse marker ( +2 V/div minimum) from an external sweep generator is connected B
to the pulse marker input connector. ‘

B INTENSITY MARKER INPUT connector.

A pulse or birdy marker (+¢ V minimum) from an external sweep generator is
connected to the BNC input qonnector.

DU=-127
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| SECTION 5
ALTGNMENT PROCEDURE

De 1 INTRODUCTION

Each Model DU-127 is completely aligned and tested at the factory prior to
shipment., Due to aging or component replacement, alignment may be required
in the field. Refer to Sections 1 and 2y and to the schematic diagram in
Section 6 prior to performing the alignment procedure, Make adjustments
only if measurements indicate out-of-tolerance performance, See Figure 5-1
for internal control locations, The following calibrated test equipment or
equivalent is required.

A. Volt-ohmeter VOM) | Simpson 260
Be 25-k V Probe S Simpson
Ce VC Punction/Sweep Generator Exact Model 126
D. Regulated DC Supply = = Harrison 6101A

- E, Variac with Ammeter General Radio (0-130 VAC)
F. Oscilloscope | Model 547 with 1A1 plug-i
G, Pulse Generator Crynetics Model P6 :

CAUTION: Avoid phosphor burns in CRT on splay scereen by 's'e*’dting INTENSITY
control fully CCW when a bright spot is displayed without turning off AC
power- * T | |

A, Low Voltage Power Supply
NOTE:_‘ Remove fuse F2 from +30 V input of high voltage circuit.

1« Use VOM to check for shorts in power supplies and transformer
circuits, |

-2+ Connect DU-127 to a variac, set to O volts.
Je Connect a multimeter to the +30 volt test point TP1,

4, Slowly increase the variac voltage, while observing the current
meter on variac. The variac current should not exceed 2 amp.
Simultaneously, observed the DC reading on multimeter attached to
the +30 V TP1 and set vqltage for +30Q V IC using R21, Do not

inerease voltage further than necessary to allow adjustment of
+30 VQ ' | " | _

5. Comnect VOM to +15 V DC test point EA9, Should read +15 V +.75V.
64 Connect VOM to -15 V DC test point B 5_{. 1Shou1_d’ read -15 V +e 75V,

Te Adjust variac through the 115 V AC + 10% range and observe +30 V,
- #15 V and -15 V, T s

B. H, V. Regulator

¥
]

Te Remove F2 located inside against the rear panel., ™™
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DU-127

1ll.

Set scope vertical to 20V full scale., Set scope horiz to intermal
sweep and to 20 us/cm.

Connect scope vertical to pin 3 of IC7.

Turn DU-~-127 on and observe resnonse on scope. It should appear as
in F’ig’lll"e 5"‘2- '

e 50 v —]

FIGURE 5-2: WAVESHAPE OF H-V OSCILLATOR

If 50 m seconds is not obtained as in Figure 5-2, 'change value of
starred resistor R92 until approximately 5C u seconds is cbtained.
Reducing value will reduce time interval thus increasing the fre-
quency. | |

Turn DU-127 off, Connect High Voltage probe to ngh Vol'bage lead

“at RBO (270 Kohm Res:l.stor) Replace F2 (fuse),

Insert a signal '(s:Lne or triangular wave) to either the HORIZ or
VERT connector of the DU-127. This is to prevent pho:ap‘uor burn
of the CRT when there is a dot on the screen,

Turn the INTENSITY control fully CW.
Adjust H.V. control (R5S) until H.V, reads approximately 6.5 kV,

Adjust the +25C volt control (R73) fully CW and then back off the
adjustment until the trace on the CRT becomes sharp (minimum line
width).

Turn the INTENSITY control (FP) fully CCW (without turning off
DU-127) and adjust the -100V control (R71l) until the trace barely

- disappearss,

12,

1%,

Due to interaction between R71 and R73 steps 10 and 11 may have to
be repeated.

At maximum intensity the FOCUS control (R444) located on the main
PCB should be adjusted for the sharpest line (minimum line width).



14, Adjust the INTENSITY control throughout the entire range. Any
gize change in the display indicates poor regulation. This can

be caused by the 250V supply being set too high or a defective
component in the feedback loop.

NOTE: Reducing the +250V supply requires a readjustment of the -100
volt control. |

C. Vertical Preamp

l. Apply a signal to the horizontal input and terminate the vertical
input with a short

2. Switch vert_ical gain to 1 mV/ Cm and vernier CCW.
3%« Center the trace with the VERT POS control.
4, Turn gain vernier maximum CW. If the trace shifts position, adjust
R708, located on the vertical preamp board, until complete rotation
of the gain vernier will not change the trace position,
' 5. Resetting the VERT POS control 18 necessary to center the trace.
D, . Horizontal Preamp I
:fl. With the signal applied to the vertical 'connector,' the same pro-
cedure used for the vertical preamp can be performed with the
horizontal amplifier, correcting horizontal shift.
2. The balance control is R6OO located on the HORIZ _pre'amp "board.
BE. Vertical and Horizontal‘iﬂmplifiers . I
1. Connect Model 126 to the DU-127 as follows:
A. Range output of Model 126 to HORIZ IN of the DU-127.
- Bs Connect the output of the Model 126 to the VERT IN of DU-127.
2. Set controls of Model 126 as follows: | h
A. Range Hz to 10 K. -
B. Multiplier to 1.0.
- C. Main Iﬁode to sweep,
D, Function to sine wave,

F. Range mode to Run.,

F. Ramp amplitude to .9 X.
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