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INSTRUMENT DESCRIPTION

The 5B40 Time Base provides a fully triggerable sweep
and external horizontal input for the 5400 series os-
cilloscopes. It features an edge-lighted main
SECONDS/DIV selector switch. When used in a main-
frame with readout capabilities, the SECONDS/DIV infor-
mation is displayed on the crt face. All front-panel controls
are conveniently grouped and color coded for ease of
identification and operation. Pushbuttons select various
trigger modes from either vertical plug-in compartment.
Although designed for use in the right hand or sweep

Section 1—5B40

OPERATIN
INSTRUCTIONG

compartment of the oscilloscopefthe 5840 will operate in
the vertical compartments to g#oduce vertical sweeps.

PREPARATION FOR UAE

Your 5B40 is calijffated and ready for use when
received. Fig. 1-1 s s installation-removal procedure.
Refer to the Front B@nel Controls illustration in the foldout
pages for a compfete description of the front panel. Color
patterns printgfl on the front panel help to identify
functionally grouped controls. Blue surrounds controls
associatedfvith the display mode; green, the triggering
functiongf

&N OO

Top
Groove
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Fig. 1-1. 5B40 Installation-Removal Procedure.
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INTRODUCTION

Use the schematic diagrams, block diagram, waveform
diagrams, all in the pull-out pages in the rear of this
manual, and this discussion to understand the operation
of the 5B40.

TRIGGER AND EXTERNAL HORIZONTAL INPUT
AMPLIFIER

Trigger signals from the left and right vertical com-
partments in the main frame pass through their ap-
propriate switches (S100) to the input of fet Q120. R109
and R110 combine with resistors in the mainframe to
provide fifty-ohm terminations for the trigger lines. R105
and R107 are dividers for the ac line voltage used in the line
trigger mode. C105 acts as a low-pass filter, keeping noise
from affecting the triggering. The external horizontal input
is applied through a compensated attenuator, (R100,
R102, R116, C100, C115 and C116) to the gate of fet Q120
when S100 is in the proper position. All of the inputs are
grounded when not in use.

S110A provides ac coupling by placing C112 and C114
in series with the gate of Q120 in the AC COUPL mode.
R125 provides dc balance for the amplifier circuit through
Q124. VR120, VR122, CR120 and CR122 provide overy
voltage protection for this circuitry. CR124 shifts tpf
voltage level at the base of Q130, causing its emitter tofest
at approximately zero voltage with no signal. The sighalis

fed to Q130, an emitter follower. The emitter gh Q130
drives the trigger comparator amplifier throughf S280-1.
This switch opens when the external horizongal amplifier

is used. Output is then taken from R130 andgfed directly to
Q310. In the LF REJ position, C130 is plag#d in series with
Q130 and Q135. This capacitor, in conjyfiction with R132,
acts as a high-pass filter above abo .5 kHz.

TRIGGER COMPARATOR

This circuitry selects the y0ltage level on the waveform
where triggering takes plg€e. Q135 and Q140 serve as a
voltage comparator. Theflriggering signal is applied to the
base of Q135. The dcglevel at the base of Q140 is set by
R160, the TRIGGEBMNG LEVEL control. If the voltage at
the base of Q13545 higher, current flows through Q135
and the collectgfof Q140 is high. The opposite is true if the
base voltage g Q135 is lower, and the collector of Q140 is
low. C133 gfid C140 are switched in the circuit in the HF
REJ positpn. C133 prevents signals above about 50 kHz
from regf€hing the base of Q135, while C140 attenuates the
triggeffng signal between the collectors of the comparator
trangfistors.

®
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TRIGGER GENERATOR

U165, an integrated circuit, converts the trifiger signal
from the trigger comparator to a gate wavefbrm used for
sweep control. With pin 1 connectg to ground
(+ SLOPE), a positive going waveformg3 to 4 V) on the
input (pin 13) causes pin 3 (output) tgfrise to about 4.1 V
and pin 4 (output) to drop to apbut 3.2 V. Pin 14 is
negative going under the above gonditions. The output
gate occurs when pins 13 and 14#ire within about20 mV of
each other. Placing pin 1 at 5 V (— SLOPE) causes a
gate output at pins 3 and 4 yhen pin 13 is negative going
and pin 14 positive goinggAfter compietion of the sweep,
during holdoff time, pingf6 and 10 are high (about+4.2 V).
This inhibits the trigggh generator until these pins drop to
about 3.2 V after hgfdoff time.

SWEEP GONTROL

U175 with additional external circuitry, controls the
sweepfgenerator. In the automatic triggering mode, pin 19
of WI75 is grounded. If pins 1 and 2 of U175 receive no
trifger gates from the trigger generator for a period of time
fletermined by R214 and C214, circuitry in U175 outputs a
negative-going square-wave. This negative-going square-
wave from pin 3 drives the base of Q218 negative. The
collector goes positive and stays positive for the duration
of the sweep.

When the sweep operates in the triggered mode, a
negative pulse from the trigger generator to the base of
Q218 also causes the collector of Q218 to go positive. This
starts the sweep. In the single sweep mode, pin 12 is
connected to +5 V and pin 19 is ungrounded. When the
sweep is armed, pins 7and 11 of U175 are low. This causes
the collectorof Q190 torestnear+5 V, lightingthe TRIG'D
READY lamp. This action at pins 7 and 11 also occurs
when the sweep is in the triggered mode. The current
through DS186 and R186 is not sufficient to allow DS186
to emit visible light, butenough to preventhigh currents at
turn on.

When pin 18 is at +5 V, =1V, the sweep is disabled.

© When the voltage is at 0 V, =1 V, the sweep is enabled.

This occurs through action atthe anode of CR182 from the
mainframe, through CR184 and the RESET button or in
the external horizontal amplifier mode, through $280-9
and CR230. The sweep is disabled when the RESET button
is-held closed to prevent transients from falsely triggering
the sweep in the single sweep mode.

2-1
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Symbols and Reference Designators
Electrical compaonents shown on the diagrams are in the following units unless noted otherwise:
Capacitors = Values one or greater are in picofarads {pF).
Values less than one are in microfarads (uF).
Resistors = Ohms (£2).
Graphic symbols and class designation letters are based on ANSI Standard Y32.2-1975.
Logic symbology is based on ANSI Y32.14-1973 in terms of positive logic. Logic symbols depict € logic
function performed and may differ from the manufacturer’s data.
The overline on a signal name indicates that the signal performs its intended function whenght goes to the low state.
Abbreviations are based on ANSI Y1.1-1972.
Other ANSI standards that are used in the preparation of diagrams by Tektronix, Inc. are
Y14.15, 1966 Drafting Practices.
Y14.2, 1973 Line Conventions and Lettering.

Y10.5, 1968 Letter Symbols for Quantities Used in Electrical Science and
Electrical Engineering.

The following prefix letters are used as reference designators to identify corgfionents or assemblies on the diagrams.

A Assembly, separable or repairable H Heat dissipating device (heat sigff, 3 Switch or contactor
(circuit board, etc) heat radiator, etc) T Transformer
AT Attenuator, fixed or variabte HR Heater TC Thermocouple
B Motor HY Hybrid circuit TP Test point
8T Battery J Connector, stationary pfftion u Assembly, inseparable or non-repairabie
(o} Capacitor, fixed or variable K Relay (integrated circuit, etc.)
ce Circuit breaker L Inductor, fixed or ygffiabie \ Electron tube
CR Diode, signal or rectifier M Meter VR Voltage regulator (zener diode, etc.)
DL Delay line P Connector, mggéble portion W Wirestrap or cable
DS Indicating device (lamp) Q Transistor ogfilicon-controiled Y Crystal
E Spark Gap, Ferrite bead rectifier 4 Phase shifter
F Fuse R Resistorgfixed or variable
FL Filter RT ThermgStor

Plug to E.C. Board

The following specia! symbols may appear on the digf§rams:
Identifies Panel
Controls, Connectors and

Strap or Link l’ills BAL Indicators
; 3
Cam Switch ___>
Closure Chart (15 tav (T zl Modified Component—See
(Dot indicates (@6 . \ Parts List(Depicted in grey,
switch closure) 20 mV W16 7'l l S0OK or with grey outline)
50) -2V —-> d/ Plug Index
SEL Value Selected 3 +12V Lol 1)
at Factory R4 é
Refer to Waveform
: S SEL efer to ve
i {»—Q'T{l?t T

J;)/J DIAG Refer to Diagram Number

- r—
Test Voltage Q ' Ji3 l PI3 Ji4 Coaxial Connector

0

Interna e
Screwgfriver )a; Shielding
Adj ment / .

> W, \/ /Heat Sink

) Decoupled or Filtered

RIO \ 4 /Vona e
Assembly Number 100 9

H
AMPL —I?.Va/ Etched Circuit Board
Board Name / Outlined in Black
ARTIALTAI VERTICAL BOARD

( VERTICAL AMPLIFIER < and Numoer

REV. B MAY 1977 3-1
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MANUAL CHANGE INFORMATION

At Tektronix, we continually strive to keep up with latest electronic deyflopments
by adding circuit and component improvements to our instruments aggoon as they
are developed and tested.

Sometimes, due to printing and shipping requirements,
changes immediately into printed manuals. Hence, your ma
change information on following pages.

can't get these
al may contain new

A single change may affect several sections. Since thg€hange information sheets
are carried in the manual until all changes are rmanently entered, some
duplication may occur. If no such change pages apfear following this page, your
manual is correct as printed.




A

S)00 (TRIG SOURCE.)
B S D

|rerT

| [rigHT | [uine | ExT]

|
|
4B . |
o SHoA <><7~>
RllO | |
©3.4 | | AC ouT:
Oﬁ COUPL- =Y
4A | +5v
O | T
|
|
! +IBY
I ! é +5v
! > RIS
! ciz {loo
EXT TRIG INPUT | o1 | LROIGS
EXT HORIZ AMPL RlOO Cloo ! < i
o L_M_’:IJ ~ "O—L—%ﬂ =
T
Tl
t"f RIOZ 9 a120 1OX4F
lo oSk F +ISV 5
ci4 . Rs
r008 N\ RIZO R?‘.;..%
== cl_gs &M&‘j} L T 2.7k AN~ 4 _3—__~.._>_ RIBO @
o 20 2 VRIZO 4 @
~ Rizo 2 RiZ (@) Q310 A 13
b R
cne #3 e CRrIZO ci40 22
- J . ]
4 CRIZ +I1BV 4
: RIZ2 50— | AN Rl75<2>
ATTEN .
COMP At cIzo - a—:%'é Ql4o RIS4 I JE—
. 109 ' ‘ Sik “Pélg“&’ ) l(o‘:_>
O v g
o< cias \ M/ oo
CRI24 Qlzo 90— O| L ! 04, =0 154 -L.EVEL.
s280°1 cI33 'CDO RIS2 -0} TSV,
@ Riz2 I -ol sz T 2.2k —
° | Rl
crz4 j | \ RI3S Ri>a -5V $3le _T_/
14F -5V L I% . LT
' sios @@ 7S~
LF ! ez Rg',?: 10 =
REJ ! 1F sidee | (OO <z>
SI30A i
RiZé EXT HOR T 7 —isv
\0Q BAL @@ 2 SLRIRT |
HFE
-1 REJ |
+5V
SI30B T3V l
X —
8 lnu
| Plo Al-Main BoarD |
{742-07 DE M
5840 REV APR 1985 Input anD TRiggER GENERATOR <:> o574





