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FEATURES OF 5103N OSCILLOSCOPE

& LOW COST, MODULAR

@ UNEQUALED VERSATILITY USING INTERCHANGEARBLE PLUG-INS
PLUS INTERCHANGEABLE DISPLAY MODULES PLUS BERCH-TO-
RACK CGNVERTIBILITY

® LARGE 6%;-INCH CRT (8x 10 DIV)
@ GHOICE of STORAGE DISPLAYS

% MAINFRAME ACCEPTS UP to THREE PLHG-INS
% BANDWIDTH fo 2 MHz
% 10 nV/DIV HIGH GAIN DIFFERENTIAL

When Teklronix, Inc. introduced the first plug-in oscilloscope,
customer acceptance quickly establishad this cohcept as one
of the outstanding coniributions o instrumentation. The ability
to interchange dcisplay units in an oscitioscope, and the ahil-
ity to convert between cabinet and rackmount configurations is
intreduced in the 5100 Series.

This oscilloscope system provides present and future measure-
ment capabilities at a sound price/performance ratio, and the
user will realize continuing benefits from this new concept as
it is applied to tomorrow's oscilloscopes.

Low frequency oscilloscope users are no longer confronted
with choosing a non-plug-in oscilloscope designed to meet
specific measurement criteria, or 2 more costly wide bandwidth
piug-in oscillescope. To date, plug-in oscilloscopes have been
designed for mid or high frequency use and as such were
often ioo expensive for lower frequency requirements. There-
fore, the low frequency osciltoscope buyer has been unable
to purchase an instrument which suited his particular measure-
ment needs at a price/performance ratio comparable o that
which exists for users of higher frequency oscilloscopes. To
solve this problem, Tektronix, Inc. designed the 5103N Oscil-
loscope System.

Users of low frequency oscifoscopes now have the versatility
of plug-ins, PLUS the new versatility of interchangeable display
units, PLUS the versatility of cenverting to and from cabinet
or rackmount—PLUS prices consistent with his measurement
needs. These feaiures ailow choice of an instrument for im-
mediate individual requirements and unequaled ability to change
lhe configuration when appiications change.

The B103N Oscilloscope System consists of five interchange-
able display modules, eleven amplifier plug-ins, three time
base plug-ins and a power suppiy/amplifier module with three
plug-in compartments,

The 5108N mainframe module contains the low voltage power
supplies, some vertical and horizontal circuitry and the elec-
trenic switching and logic circuiiry for dual trace or dual beam
operation, The display moduie may be attached in a cabinet
model or rackmount configuration.
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@ ONE to EIGHT TRACE CAPABILITY

% SIMULTANEOUS DISPLAY of TWO INDEPENDENT TIME BASES
DELAYED SWEEP

@ LIGHTED KNOB SKIRTS for SCALE FACTOR READOUT

® Y.T or X-Y OPERATION

@ SIMPLIFIED CONSTRUCTION, EASY to MAINTAIN, RELIABLE
® COLOR CODED FRONT PANELS for EASY OPERATION

% LIGHT WEIGHT, EASY to CARRY

% SOLID STATE STABILITY

DISPLAY MODULES

All five modules have 3.5-kV accelerating potential and intern
graficules. P31 phosphor is standard for the nonstorage uni
and a phosphor similar to P1 is standard for the storage unif
These modules include the power switch, a voltage-current-n
calibrator, a beam finder which positions the beam on seree
regardless of vertical and horizontal control settings, the co
trols related to the CRT display, and the Z-axis input. Each
powered from the 5103N mainframe.

The Storage Display Modules have an adjustable control to va
the stored brightness level to retain information up to 10 hou
at specified resoluticn and without damaging the CRT. Ew
at high output light levels the storage CRT is highly resista
io bums, and requires no more care than a conventional CR
The stored brightness control used in sonjunciion with
other storage controls also allows “integration” to increase i
effective writing rate.

Dual Beam Display Mcdutes have two writing guns and tw
pairs of vertical deflection plates. One pair of horizonial o
flection piates drive both beams, which cover the fuit 8 x 1
division screen,

MAINFRAME AND INTERCHANGEABLE DISPLAY UNITS
PRODYCT | page | FEATURES
5103N MAINERAME | 117 Power Supply/Amplifler Unit compatible
with each of five Interchangeable display
units
INTERCHANGEABLE BEAMS BISTABLE J DISPLAY SIZE
DISPLAY UNITS i GTORAGE
Do 118 Single 8 x10 div
{¥2 in/div)
P11 18 Singte Yes 8 x 10 div
] %% in/div)
D2 118 | Dual 8 x 16 div
’ (Y2 in/div}
D13 118 ¢ Duai Yes 3 x 1 div
i {¥2 in/divy
Dis 118 Single | Yes ! 8 x 3 div
i : | 12 in/div)




PLUG-INS

Scale factor readout is provided by back-lighted skirt knobs
which automatically indicate the correct reading when using
the X10 magnifier and the recommended 1X and 10X probes.
The lights turn off when a plug-in or a channe! is swiiched off.

Scale factor readout prevents many measurement errors and
provides an easy, quick means of identifying deflection factors

and sweep rates and indicating which channels are in use—

even in low ambient room light,

AMPBLIFIER ‘PLUG-INS R :

PRODUCT | PAGE | TRACES MINIMUM "BANDWIDTH | ‘CMRR
I : | DEFLECTION -3 dB S
i ] FACTOR .
5A13N 120 Single 1 mv 2 MHz 10,6003
SA14N 121 Four tmy : 1 MHz
SATSN 121 Single 1 my 2 Mz
BATSN 121 Dual 1my 2 MHz
5A19N 124 Single t mv {0 2MHz 1,000:1
5A20N 122 Single 50 uV 1 MHz 160,800
SAZIN 122 Single 50 gV 1 MHz 100,500:1
{Voltage and 0.5 mA
Current) )
SAZON 123 Single 10wV 1 MHz 100,000
5A23N 124 Siagle | 10 mV/div 1.5 MHz
5A24N 124 Single E 50 mV/div | 2 MHz
5CTIN ¢ t27 Semicc;nduc!or Curve ‘Tfacer
TiME BASE PLUG-INS
PRODUCT | PAGE | DUAL and| swEEP RATE |MAG | SINGLE | VOLTS/DIV
DELAYED . SWEEP | EXT MODE
s | SWEEP g
5B10N 125 1us o bs %10 Yes 50 mV and
500 mv
812N 126 Yas Alus to 5s | Xi0 Yas 50 mV and
B2us io 055! — e 500 mv
EB13N 127 1 a5 i0 100 ms 50 mvy ;
5100 Series Plug-in Dimensions and Weights
:::'Dimens%ons ©in cm ?x;;ﬁgﬁ ib kg
Height 5.0 12.5 Net 2.8 1.2
Width 2.6 57 Qg’{ggfégﬁ 100 45
Length 12.0 30.5 Exoort, 15.0 63
Oscilloscope Dimensions and Weights
CABINET RACKMOUNT
in em ! in cm
11.5 29,5 [ 5.3 13.5
48.0
48.3
kg !
10.5
19.0
24,5

SELECT EITHER CONFIGURATION

Add The CRT
DISPLAY
UNIT

OR
HERE

5103N MAINFRAME

CHARACTERISTICS
VERTICAL SYSTEM

Channeis—Two plug-in compariments {left and center} com-
patible with all 5100-Series Plug-ins.

Deflection Factor—Determined by plug-in unit.
Bandwidih— 2 MHz maximum.

Chopped Mode-~The 5103N will chop between two amplifiers,
at an approx 25-kHz o 100-kHz rate, depending on plug-ins
used and operating modes. The chop mode is selected from
the. ime base unit,

Alternate Mode—in this mode each amplifier plug-in is swept
twice before switching to the next A single-trace amplifier
is swept twice and each channel of a dusi-trace amplifier is
swept once before the 5103N switches o the second amptifier.
When two vertical amplifiers are used with the 5B12N Dual
Time Base, the feft amplifier can be siaved to the A sweep,
and the right ampiifier slaved to the B sweep in the dual-sweep
maode,

HORIZONTAL SYSTEM

Channel—One right-hand plug-in compartment compatibie with
ali 5100-Series Plug-lns. Dual sweep is available with the 5812N
Time Base. :

Fastest Calibrated Sweep Rate— 0.1 us/div {X10 mag) with
SB1GN or 5B12N.

X-¥ Mode—PHASE SHIFT is within 1° from DC to 400 kHz,
checked with two ampiifiers of the same type.

OTHER CHARACTERISTICS

Ambient Temperalure—Performance characteristics are valid
from 0°C to -|-50°C.

Power Reguiremenis—100, 110, 120, 200, 220, and 240V
(=10% on each range), 50 to B0Hz and 440 Hz; internally
selectable with quick-change jumpers.
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@ 8 x 10 DIV CRY
15 IN/DIV

2 BRIGHT DISPLAYS

% CABINET or 514-INCH
RACKMOUNT 0SCILLOSCOPE

% DG COUPLED Z-AXIS INPUT

5103N/D10

D10
SINGLE BEAM DISPLAY UNIT

The D10 provides a single beam conventional display for the
5103N Mainframe. The electrostatic-deflection cathode-ray ifube
has an 8 x 10 division (1/2 in/div) display area with internal
graticule. A bright display is provided by a 3.5 kV accelerating
potential. P31 phosphor is standard; P7 or P11 optiona!l without
exira charge.

D11 and D15
SINGLE BEAM STORAGE DISPLAY UNITS

The D11 and D15 provide storage displays for the 5103N Main-
frame, Each unit features a single-beam, 6%2-inch 8 x 10-div
(Va2 in/div) CRT with bistable, split-soreen storage and an in-
ternal gralicule. Accelerating potential is 3.5 kV and the phos-
phor is similar fo P1. The D11 has a brighter stored display.
The D15 has the higher stored writing speed (center 6 x 8 div}.

D11 writing speed is at least 20 div/ms (Normal mode only},
D15 writing speed is at least 200.div/ms in the normal mode
and 800 div/ms {1000 cm/ms) in the enhanced mode. Stor-
age viewing time is at least one hour at normal intensity. A
variable brighiness coniroi allows the storage time to be ex-
tended to at least 10 hours ai reduced intensity, after which
time the intensity may be increased to its originai lavef. Vari-
abte brighlness alsc paermits optimum pheiographic results,
and integration of multiple traces. Erase tme is =250 ms.
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INTENSITY

D10

D12
DUAL BEAM DISPLAY UNIT

The D12 provides a dual beam display for the 5103N Mai
frame. Dual beam oscilloscopes are essential to the mal
applications where two transient events must be compare
simultaneously. Apptication areas include sHmulation and r
action events in areas such as medicine, biology, chemists
engineering mechanics and many other elecironic and scie
tific measurement areas. Both beams of the D12 are driven t
one set of horizontal deflection plates. When using a du
lme base plug-in in the dual sweep mode, both beams w
be deflected by both sweeps and with two single trace phd
ins four traces will be displayed. Other characleristics are
same as the D10 Single Beam Display Unit

D13
DUAL BEAM STORAGE DISPLAY UNIT

The D13 provides a-dual bsam, bisiable, spli-screen storag
dispiay for the 5103N Mainframe. The storage display characte
istics and operation are the same as the D11 Storage Disple
Unit. Other characleristics are the same as the D12. Ne
measurement problems are continucusly developing which cz
only be soived with a dual beam storage oscilloscope. Expe!
menters and researchers in areas such as electronics, mechanic
and bio-medicine recognize the expediency and thoroughnes
of duai beam storage for retaining two reiated fransients.

Writing speed is at least 20 div/ms. (Option 3, 200 div/ms, cet
ter Gx8 div). Storage time s at least one hour at norm
Intensity increasing to 10 hours at reduced intensity, Eras
time is =250 ms.



2-MHz Oscilloscopes

DUAL BERAM

- * STORAGE
D2 punt sean

LEET UERT
NS

RIGRT VERT
IRTERSITY

D¥1 and D15 B2 D13

COMMON CHARACTERISTICS

: External intensity Input— 5V will turn the beam on to full

brightness from an off level. Frequency range is DC to 1 MHz.

: tnput B and C is ~10 k2 paralieled by =40 pF. Maximum
input is =50V (BC -+ peak AC)

Calibrator—Voltage output is 400mV within 1%. GCurrent
cutput {loop) is 4 mA within 1%. Frequency is 2X iine.

Beam Finder—When pressed, the beam Is positioned on screen,
regardless of vertical and horizontal position control settings.

Power Reguirements—100, 110, 120, 200, 220, and 240V
(£10% on each range), 50 to 60HMz and 400 Hz. internaily
selectable with guick-change jumpers.
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@ DC-to-2 MHz. BANDWIDTH

® ImV/DIV to 5V/DIY

® 10,000:1 CMRR

® 10,000 DIV EFFECTIVE SCREEN HEIGHT

The 5A13N is a differential comparator piug-in ampiifier for the
S1G3N Osciiloscope System. It incorporates a number of per-
formance features which make it particularly versatile, aes-
pecially in multi-trace combination with other 5100-Series ver-
tical piug-ins. The following operational areas describe the
functions of the 5A13N.

Conventional Mode—as a conventiona amplifier the 5AT3N
has constant bandwidth over the 1 mV/div to 5 V/div deflection
factor range. The bandwidth is selectabie at 2 MHz or 10 kMz
for best displayed noise conditions during low-frequency ap-
plications. The plus or minus inputs allow normal or inverted
displays.

Differential- Mode-—as a differential amplifier the SAT3N main-
tains its conventional features and provides a balanced input
for apglications requiring rejection of a common-mode_ signal.
The CMRR is 10,0001 from DC o 20 kHz, decreasing to 1060:1
at 2 MHz. The unit rejects up o 15V of common-made signal
at a deflection factor setting of 1 mV/div, increasing to 356V
rejection capability above 100 mV/div.

Comparator Mode—as a comparator amplifier the 5A1T3N wiilizes
its diffsrential capabilities, but provides ah accurate positive
or negative internal offsetiing voitage. A signal of up to =
GV may be apptied to an input (plus or minus) at a deflection
factor setting of 1 mV/div and viewed in 10,006 divisions by
offsetting the signal with the opposing comparison voltage, A
=1V comparison voltage is alsc available for application. re-
quiring maximum resolution. The offset voltage may be ex-
ternailly menitored through a front panef output,

CHARACTERISTICS

Bandwidth—DC to 2 MHz. Bandwidth Limit Mode, DC to 10
kHz. AC Coupled, 2 Hz or less at the lower -3 dB point.

Deflection Factor— 1 mv/div to 5V/div in a 1-2-5 sequence.
Accuracy is within 3%. Uncalibrated, continuously variable be-
tween steps and o at least 12.5 V/div,

Input B and C— 1 M, approx 57 pF,
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Signal Range

DEFLEGTION - - R T RIS RSN
FACTOR LT L S 1L L (- IR BV to s R
SETTNGS 0 ey A s i L L
COMMON-MODE : -
SIGNAL RANGE =15V +850 v
o0 DED i T
CCUPL NPU 4 . -
(DE L PEAK AG +360 V =350 V
at 1 kHz er less)
MAX AG

CCUPLED iNPUT A3EG Y
(DC VOLTAGE) ’

Max Input Gate Current— 0.1 nA or less (equivalent 1o 100
or less, depending on external loading) at 25°C.

Overdrive Recovery— 1us o recover to within 3.0mV
0.1 ms to recover to within 1.5 mV after the removal of an o
drive signal between -+15V and 15V, regardiess of o
drive signal duration,

Internal Comparison Voltage—Ranges, 0V to £10 V, and
fo =1V, Accuracy, within 0.2% of dial setting plus 5
from X1V to =10V, within 0.2% of dial settiny plus 1
from =25mV to =1V on the 0V to =1V range., From 0V
#28mV use the on-screen display for greater resolution.
output R, approx 15 k.

Common-Mode Rejection Ratio—At east 10,008:%, DC to 10k

at 1 mV/div to 50 mV/div DC coupled, with up o 20-volt pe
“to-peak sine wave, decreasing to 100:1 af 1MHz, At le

4001, DC to 10kHz at 0.1 V/div to 5 V/div DG coupied, w
up o 100-voit peak-tg-peak sine wave, decreasing to 40:1
TMHz. For frequencies above 5kHz AG coupled, CMRR
the same as stated for DC coupled. Below 5 kHz AC coupk
CMAR decreases to 400:1 at 10Hz, CMRR with two P60
probes is at least 400;1 at any deflection factor.

Order 5A13N DIFFERENTIAL COMPARATOR AMPLIFIER
Recommended Probes—Sse page 128.

U.8. Saies Prices FOB Beaverion, COregon
Please refer to Reference page
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CHARACTERISTICS

Bandwidth-—DC coupled, DC 1o at least 2 MHz (5A14N, 1 MHz)
at all deffection factors. AC coupled, 2 Hz or fess to at lsast
& 1ml/DiV to 5Y/DIV 2 MHz (5A14N, 1 MHMz) at all deflection factors.

Defiection Factor— 1 mV/div to 5V/div in 12 cafibrated steps
(1-2-5 seguence). Accuracy is within 2%. Uncalibrated, con-
 The BA15N (single channel), SA18N (two identical channels) tinuously variable between calibrated steps and to 12.5V/div.
P ind SAT4N {four identical channels) are amplifiers with solid-

' Input R .and C— 1 M within 1%, approx 47 pF.
- Yate circuits, Fach features stmplified front panel controls and

{5 used in the 5103N Mainframe. These piug-ins may be used Maximum input—DC coupled, 350V (DG +- peak AC). AC
4" combination for dispiaying up to eight traces. For in- coupied, 350 VDC.
“ance,

two S5AT4N amplifiers provide eight traces: one each
SATAN and 5A15N ampiifiers provide five traces. Each ‘ampii-
iy may be used in the 5103N horizontal plug-in compartment
o XY operation.

Chopping Rate (5A18N and 5A14N)}— 25 kHz to 100 kHz de-

pending upon plug-in compinations. and number of traces dis-
played,

i“-SA?SN operating modes include channel one or two only, chan
18lS ong g two added, and channei one aliernate or choppe:

5--;““‘ thanne! two. internal trigger source is selectable fros
el one and channel two,

}__5;‘14!\2 Ooperg
e or oo

Mger is 4

ting modes are sach channet separately, and alier
p between any combination of channels. Interna
vailable from channe! one only.




- BANDWIDTH
T

@ DC-to-1 MHz BANDWIDTH

® 10-kHz BANDWIDTH LIMITER

® 50 u¥/DIV fo 5 V/DIV

» 100,000:1 CMRR

% VOLTAGE and CURRENT PROBE INPUTS (5A2IN)

The SA20N and 5A21IN are 50 pV/div, DG coupled differential
amplifiars for the S5103N Oscilioscope System. The units are
identical except that the 5A2IN has a current probe input
Each plug-in is compatible with each compartment of the
5103N Mainframe. By inserting a vertical plug-in unit into the
horizontal compariment, the user assembles an X-Y oscilio-
scope. . Thus, the oscilloscope can be adapted to solve indi-
vidual application probiems.

SAZ0N AND 5A21N VOLTAGE CHARACTERISTICS
Bandwidth—DC coupled, DC to at least 1MHz. AG coupled,

2Hz or less to at ieast T MHz. Bandwidth may be limited to

10 kHz.

Beflection Factor— 50 uV¥/div to 5V/div in 16 calibrated steps
{1-2-5 sequence). Accuracy is within 2%. Uncalibrated, con-
tinuously variabie between calibrated steps and to 12.5 V/div.

Input R and C-—Voltage mode, 1M within 0.15%), approx
47 pF.

Maximum Input Voltage

DC COURLEDT

L b CACCOUPLEDY -
|50 aV/div to 80 m¥/aiv | 10Y (BC

- neak AC) . | 380 VDG {Coupling cap
i i pre-charged), 10V
i i ngak AC

H

1100 my/div 1o 5 V/giv

1350V (DG - peak AC) . 350V (DG - peak AC} |
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input Gate Current— 100 pA or less {equivalent to 100 “v oor
less, depending on exisrpal loading) at 25°C.

Displayed Noise— 30 4V or less, iangentially measured.

Common-Mode Rejection Ratio—AC coupled, 50uV/div o
0.5 mV/div, at least 20,000:1 at 5 kHz and above decreasing
to 400:1 at 10 Hz. BC coupled, at least 19¢,000:%, DC to 30 kMz
at 50 pV/div and 100 pV/div with up to 20V P-P sinewave, da-
creasing by less than 20 dB/decade cn sensitivity ranges up io
50 mV/div. From 100 mV/div to 5V/div, CMRR is at least
400:1 with up to 100V P-P sinewave. CMRR with two FP6080
probes is at least 400:1 at any deflection factor.

5A21N CURRENT PROBE INPUT CHARACTERISTICS
(WITH P6021 CURRENT PROBE)

Bandwidth— 15 Hz or less, to at least 1 MHz. Bandwidth may
be limited to 10 kHz.

Deflection Factor— 0.5 mA/div to 0.5 A/div In 10 calibrated
steps (1-2-5 sequence). Accurate within 3%. Uncalibrated,
continuously variable between steps and to- 1.25 A/div.

Maximum Input Current— 4 A P-P {at probe oop) with 125-turn
P6021 Curreni Probe,

Displayed Noise— 300 nA or less, tangentially measured. Per
formance characteristics are valid for the SAZ0N and SAZ2IN

from 0°C to 4-50°C,



@ DC-to-1-MHz BANDWIDTH

& 10 V/DI¥ to 5V/DIV

o 100000:1 CMRR

» SELECTABLE UPPER and LOWER —3dB POINTS
# DC OFFSET

There are many factors which contribute o the usability "and
performance of this high-gain, wideband differential amplifier.

Displayed noise (grounded inputs) is held to 20 uV or less at

10 wV/div, tangentially measured at full bandwidth. Since noise
“ig related to Dandwidth, the dispiayed noise can be greatiy
- reduced with the HF —3 dB point selector. Low amplitude sig~
nals often ride a smali DC component, perhaps a few millivoits,
~which would place a DC-coupled dispiay offscreen at 10 gV//div.
© or. DG drift may be present in the signal to be measured. Low
frequency drift is minimized by using AG coupled inputs for fre-
guencies above 2Hz or by using DC coupled inputs and low
. requency limits selectable by a front panel switch, The same
- techniques are used to cancel a DC component from the sig-
- nal being measured. Adding a DC voliage opposite in polarity
o the polarity of the disturping [C componert is a third
methad. This is done by using the plug-in's variable DC offsel
Full bandwidth is retained in this mode of operation. These and

difficult, low-amplitude, low-frequency areas.

CHARACTERISTICS

Bandwidth—HF 3 dB point: selectable in 9 steps {1-3 se-
quence) from 100Hz 10 1 MHz. 100Hz to 0.3 MHz, accurate
within 20% of selected frequency and at 1 MHz, bandwidth is
down 3-dB or less. LF —3dB point: selectable in & steps
{10 sequence} from 0.1 Hz to 10 kHz, accurate within 20%
of ssiected frequency. AC coupled, 2Hz or izss.

; e?t‘-ctiun Fagtor— 10 pV/div to 5 V/div in & 1.2-5 sequence.
couragy is within 3%. Uncalibrated, continuousty variable
etween steps and to at least 12.5 V/div.

Ut R and C— 1 M@ within 0.15%, approx 47 pF.
D' . .
it With Temperature— 100 uV/°G or less.

May..
: 8:input Gate Current— 200 pA or less.

other factors make ihe SAZZN well suited for measuremenis in

. OF BFESET
L FINg—E COARSE

PeSITION

AFC T
ALSOTED Y
T CRUPLE

INPUT (DC + PEAK

A
AC AT 1 kHz OR LESS)

BEFiB. :

CFACTOR SETT i |

COMMON-MODE =10V | 350 ¥ 1

[ SIGNAL RANGE i :

MAX DO COUPLED wzv Wl oy
i

INPUT {DC VOLTAGE) DG rejection, at feast 4 x 10T

[ DC OFFSET- RANGE

t
{

Displayed Noise— 20 V&t maximum bandwidtih, source re-
sistance 25 or iess, measured tangentially,

405V 1 S50 Y
10 H o

05V i —50V

i
WAX AG COUPLED il #3850V
|
b
\ S

Overdrive Recovery— 10 us or less to recover within 0.5% of
zero level after removal of a test signal applied for 1 Signal
.amplitude not 1o exceed common-mode signal range.

Common-Mode Rejection Ratio—AC coupled, 19 uV/idiv te
0.5 my/div, at least 20,0001 at 5 kHz and above, decreasing

to 400:1 at 10 Hz. DC coupled, gt ieast $00,000:1, DC to 30 kMz'

from 10 pV/div 1o 100 pV/div with up to 20V P-P sinewave, de-
creasing by fess than 20 dB/decade on sensitivity ranges up
to 50 mv/div, From 100 mV/div 10 5V/div, CMRR is at least
400:1 with up to 100V P-P sinewave. CMRR with two P8080
probes is at least 40011 at any geftection factor.



MEW  saieom
DIFFERENTIAL
AMPLIFIER

vy g

% DC-to-2 MHz BANDWIDTH
# 1 mV/BlV to 20 V/DIV
@ DC OFFSET

The SATON is a low cost differential ampiifier featuring vari-
able DC offset and simplicity of controis. It is ideal for monitor
and sysiems appiications and operaies in the left or middie
plug-in compartment of the 5103N mainframe for Y-T dispiays,
or in the right compartment for X-Y displays.

Bandwidth—DC coupled, DC to at least 2 MHz at all deflection
factors. AC coupled, 2Hz or less fo at least 2 MHz at all de-
flection factors.

Deflection Factors—1 mV/div @ 20 V/div in a 1-2-5 sequenge,
Accuracy is within 2%. Uncalibrated, continuously Variahlg
batween calibrated steps and to 50 V/div.

Input R and C— 1 MQ within 0.3%, approx 47 pF.

Signal and Offset Range

DEFLECTION 1 mV/div to 500 ”‘m
FACTOR SETTINGS 200 mV /div 20 V/diy :

COMMON-MODE 16 Y i =350 V
SIGNAL RANGE l '

MAX DG COUPLED
INPUT {DC -~ PEAK £350 V
AC AT 1 kilz OR LESS)

MAX AG COUPLED £350 Y
INPUT [AC VOLTAGE)

15V 350 v
DG OFFSET to to
RANGE 15y —350 v

Common-Mode Rejection Ratio—DC coupled, 1 mV/div to 200
mV/div, at least 1000:1 from DC to 10 kHz; decreasing to 100:1
at 500 mV/div to 20 V/div.

BAZAN
AMPLIFIER

® 10 my/DIV to 10V/DIY
CALIBRATED DEFLECTION
FACTORS

The BAZ3N is a generai-purpose amplifier for the 5103N Oscillo-
scope System. Featuring low cost and simplicity of controls, it
is ideal for monitor and systems applications. |t operates in
the ieft or middle plug-in compartment of the 5103N mainframe
for ¥-T displays, or in the right compariment for X-Y displays.

Bandwidth—DC coupled, DC to at least 1.5 MHz at al] deflection
factors. AC coupled, 2Hz or less to at least 1.5 MHz at a#l
deflection factors.

Deflection Factor—— 10 mV/div to 10 V/div within 3% in 4 cali-
brated decade steps. A lghted multiplier controi provides con-
tinuous variation between steps, and extends the deflection fac-
icr range to 100 V/div. Accuracy is within 5% at X2 and X5
multiplication.

Input R and C— 1 M within 1%, approx 47 pF.
Maximum Input— 350 voits (DG + peak AC!
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GAZEN
AMPLIFIER

@ 50mV/DIV fo 1V/DIV
DEFLECTION FACTORS

% EASY 70 CUSTOMIZE

The 5A24N is a fow-cost util-
ity plug-in providing direct ac-
cess to either the vertical or
horizontal deflection system of
the 5103N mainframe, It con-
tains mode switching, CRT
beam positioning, trigger pick-
off for basic measurements, and a buil-in 3% x 2%-inch
soldering pad matrix for use by the customer who wishes to
buitd his own input circuits for special applications. Customer-
built ¢circuils are powered through the circuit board which pro-
vides access to ali mainframe power suppiies.

Bandwidth—DC coupled, DC to at least 2 MHz at 50 mV/div,
decreasing lo DC {o 200 kHz at mid-attenuator range. AG
coupled, 25 Mz to at least 2 MHz at 50 mV/div, decreasing to
25 Hz 1o 200 kHz at mid-attenuator range. Uncompensated input.

Deflection Factor—- 50 mV/div, accurate within 3%. Continu-
ocusly variable, uncalibrated from 50 mV/div to at least 1V_/div.

Input R and C—Approx 100 kR, approx 30 pF.
Maximum Input— 50 volis (DC - peak AC).

U.8, Sales Prices FOB Beaverton, Oregon
Please refer to Reference page
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» 100 ns/DIV to 5s/DIV CALIBRATED TIME BASE

@

SINGLE SWEEP

& DIRECT READOUT X160 MAG

&

PROVIDES ALTERNATE and CHOPPED DiSPLAYS

&

50 m¥/DIV and 500 mV/DiV CALIBRATED EXTERNAL INPUT

-The BBTON is a time base/ampiifier plug-in unit for generating
a sweep in the 5103N Oscillescope System. An external input
allows use of the 5B1ON as a voltage ampiifier with calibrated
deflection factors of 50 mV/div and 500 mV/ div.

Triggering the 5B10N is straightforward even with the many
triggering modes which are push butfon selected. Source posi-
tions include leit or right plug-in, Composite {from the mainframe
vertical amplifier), line and external.

The 5B10N is normally used in the right hand plug-in compart-

ment but is compatible with the vertical amplifier compartments
as well.

CHABACTERISTICS

- Sweep Rates-— 1 ps/div ic &s/div in 21 calibrated steps (1-2-5
Sequence). X1o magnifier extends displayed sweep time/div

20100 ps. Uncalibrated, continuously variable between steps

and to 12.5 s/div,

“Sweep Accuracy-—Unmagnified, within 3% from 1us/div to
18/div. and within 4% at 2 s/div and 5 s/div. Magnified dis-
."'Piays dccurate within 1% in addition to specified time base
L SWeep accuracy

TRIGGERING
] ‘COUPLING 2 ~TO 19Hz
I e internat 0.4 div
Exterral 200 mVv
SLACI Requiremenis increase below 50 Hz

Auto Trig—Same as above except signal rate reguirements
are 15 Hz and above.

Single Sweep—Same as for AC and DC couplsd,

Exiemaf Trigger Input—Maximum input voitage is 350V {DC
+ peak AC). Input B and C is 1Ma within 2% paralleled
by =70 pF. Trigger ievel voltage range is 4-5V to —5 V.

- EXTERNAL HORIZONTAL MODE

Deftection Factor—— 50 mV/div and 500 mV/div, accurate within
3%, 10X variable extends range to at least 5 V/div.

Bandwidth—DC coupled, DC o at least 1 MHz, AC coupled,
50 Hz or fess fo at feast 1 MHz.

input R and C— 1 M#? within 2%, approx 70 pF.
Maximum Input Voltage— 350 V (DC - peak AQ).

U.5. Sales Prices FOB Beaverion, Oregon
Please refer 1o Reference page
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& 100 ns/DIY to 5s/DIY CALIBRATED TIME BASE
@ DBUAL and DELAYED SWEEP
@ DIRECT READOUT X10 MAG

The SB12N is a time base for generating single, dual or de-
iayed sweeps in the 5103N Oscilloscope System. The 5B812N
is normally used in the right hand plug-in compartment but is
compatible with the vertical amplifier compartments as well.

The display modes are A sweep, B sweep, A intensified —B
delayed and dual sweep. Each mode is selectable by push-
button switches. Triggering sources for A and B sweep includs
left and right plug-in, line and display composite. In the display
composite mode the sweep is triggered from the composite sig-
nal being displayed. Aufe and external trigger and single sweep
are provided for the A sweep. The B sweep is triggerable afier
the delay time. The 8B12N triggers o frequencies well beyond
the oscilioscope bandwidih.

When operated in the dual swesp mode in a dual-beam oscifio-
scope logether with two amplifier plug-ins, first the A sweep and
then the B sweep displays the signals from both amplitiers,
therefore four trzces will be dispiayed. Both sweeps are dis-
played simultanecusly in Chop Mode.

When operated in the dual sweep mode in a single-peam oscil-
loscope together with two amplifier plug-ins, the A sweep is
slaved fo the left plug-in and the B sweep is siaved to the right
plug-in.

The display mode push button selects Chop or Alternate time-
share switching between vertical plug-ins and amplifier chan-
nels. Chop rate is 25kHz to 100 kHz depending on plug-in
combinations and number of iraces displayed.

CHARACTERISTICS

A Sweep Rates— 1 us/div to 5s/div in 21 calibrated steps
(1-2-5 sequence). Xi0 magnifier extends .displayed - sweep
time/div to 100 ns. Uncaiibrated, continuously variable between
steps and to 12,5 s/div.

A Sweep Accuracy—Unmagnified, within 3% from 1 ps/div to
1s/div and within 4% at 2s/div and 5 s/div. Magnified, dis-
plays accurate within 1% in addition to specified time base
sweep accuracy.

B Sweep Rates— 0.2 us/div io 0.5 s/div in 20 calibrated sieps.

B Sweep Accuracy—Within 3% from 1us/div io 0.1 s/div.
Within 4% at 0.2 ws/div, 0.5 us/div, 0.2 s/div and 0.5 s/div.

TRIGGERING
The following appiies to the A and B trigger except as noied.
: COURLING TG 1 MHz i AT 2 MHz: !
Internai 0.4 div : .6 di i
' bo i : 0.6 div
H Externai* 2080 mv L 200 mv
i AC Requirements Increase below 50 Hz

*Atrigger only.
B sweep operates in triggered or free-run mode after delay time.

Auto Trig—Same as above on signal rates of 15 Hz and above.
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. FRIZN: DUAL FIME BASE

The following characteristics apply to the A trigger only.
Single Sweep—Same as for AC and DC coupled.

External Trigger Input-—Maximum input voltage is 350V il
+ peak AC). Iaput R and C is 1MQ within 2% paraileled
=7C pF. Trigger level voltage range is -5V to —5 V.

DELAYING SWEEP CHARACTERISTICS

Delay Time Accuracy-— 1 ps/div 1o 0.5 s/div, within 19%. 1 s/¢
to 5 s/div, within 2%.

Delay Time Multiplier Range—0.2 to 10.2 times the Time/L
sefting.

Delay Time Multiptier Incremental Linearity—With'in 0.2%.

Differential Time Measurement Accuracy—Within 1% and
minor dial divisions for 1us to G.5s delay times. Within 2
and 2 minor dial divisions for 15 to 55 delay times.

Jitter— 1 part or less in 20,000 of 10X the A Time/Div settir

EXTERNAL HORIZONTAL MODE

Defiection Factor— 50 mV/div and 800 mV/div accurate wil
in 3%. 10X variable extends range to at least 5 V/div.

Bandwidth—DC coupled, DC to at least 1 MMz, AC couple
50 Hz or less to at least 1 MHz.

Input R and C— 1 MD within 2%, approx 70 pF.
Maximum input Voltage— 350V (DG - peak AC).

U.S. Sales Prices FOB Beaverton, Qregon
Please refer 1o Reference page



POSITION

B sec/p

i
VBLTS Y

& 1 us/DIV to 100 ms/DIV CALIBRATED TIME BASE
« EITERNAL HORIZONTAL INPUT

The 5B13N is a low-cost, general-purpose time base for the
. 5103N Oscilioscope Systerm, Sweep rates are selected by push
. button. The 5B13N is for applications such as basic laboratory
use by students, production ilesting, scientific research and
other areas where 100 ms/div to 1us/div sweep rates are
needed.

CHARACTERISTICS

Sweep Rates—1 us/div to 100 ms/div within 5% in 6 calibrated
decade steps. A lighted multiplier control provides continuous
“uncalibrated variation between steps, and exiends the push-
button selected rate fo at least 1s/div.

TRIGGERING

‘ SENSITIVITY AND FREQUENCY RANGE

0.4 div from 50 Kz to 100 kHz, increasing to 1 div at 1 MHz

Preselented 200 mv from 50 Hz ic 1 MHz

Exferna Trigger Input—Maximum input voitage is 200V (DC
+ peak AQ), tnput R and C is approx 100 kG paralleled by
BPprox 1000 pF. Trigger level voitage range is --1.5V to —1.5 V.

EXTERNAL HORIZONTAL INPUT

:Eeﬂection Factor- 50 mV/div, accurate within 5%. A ocon-
Nuously variable deflection factor multiplier provides variation
Stween 50 mV/div and 0.5 V/div.

_nd“’idthh 50 Hz or less to at least 250 kHz.

n

Ut R ang C—Approx 50 k&, approx 1000 pF.
imum Input Vollage—200V (DG - peak AC).

U.8. Sales Prices FOB Beaverion, Otegon
Flease regfer to Relerence page
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BAMGEAGUS.
VOLTAGES -
T TENRALY

“BCTIN CURVE TRACER |

@ TESTS SEMICONDUCTOR DEVICES to 0.5W
@ 10nA/DIV to 20 mA/DIV VERTICAL DEFLECTION FACTORS
& 05V/DIV to 20 V/DIV HORIZONTAL DEFLECTION FACTORS

The S5CTIN Curve Fracer iz a plug-in unit used in TEKTRONIX
5100-Series Oscilloscope Systems for displaying characteristic
curves of semicanductor devices to power levels up to 0.5 watls.
The plug-in operates in either vertical compariment of the
mainframe, Horizontal deflection is achieved through a front
panel source which drives the external input of either a verti-
cal or horizontat piug-in unit installed in the mainframe’s hori-
zontal compartment.

A variable collector/drain sweep produces a maximum pesk
voltage of at least 250 volts; a base/gate siep generator pro-
duces up to 10 calibrated current or voitage steps. Ranges of
step ampiitudes are 1 uA/step io 1 mA/step for current and
1mV/step to 1V/step for voltage. Maximum power output is
0.5 watts. in addition, the unit has a vertical display amplifier
with defiection factors ranging from 10 nA/div to 20 mA/div and
a horizontal display amplifier with defiection factors ranging
from 0.5 V/div fo 20 V/div.

see complete description page 182-183.




