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Section I-7904 Operators 

SPECIFICATION 

7904 Features 

The Tektronix 7904 Oscilloscope is a solid-state, 
high-performance instrument design& for general-purpose 

applications. This instrument accepts Tektronix 7.series 
plug.in units to form a complete measurement system. 
The flexibility of this plug-in feature and the variety of 
plug-irl units available allow the system to be trsfa for 
many measurement applications. 

The 7904 has four pluy-in compartments. The left 
pair of plug-inn is connected to the vertical system. The 
riqhr pair is connected to the horizontal deflection 
system. Electronic switching between the plug-ins corr- 
rrected to each deflection system allows a dual-trace 
vertical display and/or B dual.sweep horizontal display. 
This instrument features requlated WC power supplies to 
assure that performance is not affected by variations in 
line voltage and frequency, or by changes in load due 
to the varying power requirements of the plug-in units. 
Maximum power consumption of the 7904 is about 190 
watts (60 hertr, 115.volt line). 

The 7904 features a CRT with small spot size and 
high writing rate. Graticule area is 8 X 10 centimeters. 

Additionally, the instrument includes a readout system 
providing CRT display of alphsnumeric information 
from the plug-ins, including deflection factor, sweep 
rate. and other encoded parameters. 

This instrument will meet the electrical characteristics 
listed in the Performance Requiremen column of Table 
l-l following complete calibration as given in the Service 
manual. The following electrical characteristics apply over 
an ambient temperature range of 0°C to t5O”C. except as 
otherwise indicated. Warmup time for given accuracy is 
20 minutes. 

TABLE 1.1 

ELECTRICAL 

Characteristic Psrformancs Requirement Supplemental Information 

I 

VERTICAL DEFLECTION SYSTEM 

Deflection Factor Compatible with all ‘l-series plug-in units. 

I 
Accuracy Less than 1% difference between vertical 

compartments. 

I 

Low-frequency linearity 0.1 division or less compression or 

expansion of a center-screen two-division 

signal when positioned anywherevertically 
within the graticule area. 

I Bandwidth Varies with amplifier plugin selected. See 
System Specifications. 

I With 7A19 Amplifier 

a t20°c to t30”C I DC to at least 500 megahertz, 
I I 

I- 
0°C to +50°c DC to at least 400 megahertz. 



TABLE l-l (cow) 

Characteristic 

lwlation Between Vertical Com- 
partments (eight.division 
reference signal) 

Chopped Mode 

Repetition rate 

Time segment from each 
compartment 

Delay Line 

Performance Requirement Supplemental Information 

At least 1OO:l from DC to 250 mega. I 
hertz; decreasing to et least 40~1 from 
250 megahertz to 500 megahertz. 

I 

One megahertz ?20%. 

0.4 to 0.6 microsecond. I 

Permits viewing of leading edge of 
triggering signal. 

I 

Difference in Delay Between 
Compartments 

Vertical Display Modes LEFT: Left vertical unit only. Selected by front-panel VERTICAL 
MODE switch. 

ALT: Duel-trace, alternates between 
I 

vertical units. 

ADD: Added algebraically. I 

CHOP: Dual-trace, chopped between 
vertical units. 

RIGHT: Right vertical unit only. 

Trace Separation Range for 
Dual.Sweep Modes 

Trigger Source 

B trace can be positioned approximately 
+4 and -4 divisions from the A trace. 

TRIGGERING I 

VERT MODE: Determined by vertical Selected by front-panel A TRIGGER 
mode. SOURCE and B TRIGGER SOURCE 

switches. VERT MODE position I 
LEFT VERT: From left vertical unit automatically provides optimum trigger 
OlllV. source for each vertical display mode. 

RIGHT VERT: From right vertical unit 
only. 

HORIZONTAL DEELECTION SYSTEM I 

Deflection Factor 

Deflection Accuracy 

Compatible with all 7.series plug-in units. 

Less than 1% difference between 
compartments. 

I 

DC Linearity 0.1 division or less compression or 
expansion of P centersreen two.division 
signal positioned anywhere horizontally 
within the graticule area. 
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TABLE l-l kontl 

Characteristic 
z=-- 

--I= 
- 

Fastest Calibrated Sweep Rate 1 

Phase Shift Between Vertical 

and Horizontal Deflection 

Without phase correction 

I 

With phase correction / 

Chopped Mode 

Performance Requirement 
- 

0.5 rranosecondfdivision. 

A: A horizontal unit only. 

ALT: Dual.wveep, alternates between 

horizontal units. 

CHOP: Dual-sweep, chopped between 

horizontal units. 

B: B horizontal unit only. 

2’ or less from DC to at least 35 
kilohertz. 

Adjustable to less than 2” from DC to 

one megahertz. 

@I 
1-3 

CALIBRATOR 

Supplemental Information 

With 7B90wries time-base unit only. 

Other 7B-series uni,lS are uncalibrated for 

first 60 nanoseconds of sweep time when 
used with 7904. 

----..- 

Selected by front-panel HORIZONTAL 

MODE switch. 

200 kilohertz +20%. 

2.0 to 3.0 microseconds. 

Wave Shape Square wave and DC. 

Polarity Positive-going with base”line at zero volts. 
I 

Outuut Voltage Selected by front-panel CALIBRATOR 

switch. 

Open circuit 4mV,40mV,0,4V,4V,40V. 

lntu 50 ohms 2mV,20mV.0.2V,0.4V. 

Output Current 40 milliamperes through front-panel 
q current loop. 

Amplitude Accuracy (Voltage 
and Current) 

I 

n t15”C to 135°C Within 1%. 

o”c to t5o”c Within 2%. 
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Characteristic 

Repetition Rates 

One-Kilohertz Accuracy 

(Voltage and Current) 

+15”c to +35”c 

0°C to +50°c 

Duty Cycle 

Risetime and Falltime 

4 mV through 4 V and 40 mA Less than 0.25 microsecond 

40 v 

Sensitivity 

Polarity of Operation 

Intensity Circuit Pulse 

Pwformance (Between Rear- 
Panel Connector and CRT) 

Low-frequency limit 

Response to negatiwgoing 

input 

Response to’positive-going 

input 

Propagation delay 

Recovery time in response 
to positive input step 

Recovery time in rezp~nre 

to negative input step 

Input Resistance at DC 

Maximum Safe Input Voltage 
L 

TABLE 1~1 (cod) 

Performance Requirement 

One kilohertz. 

Onehalf repetition rate of B Sweep gate. 

DC. 

Within 0.25%. 

Within 0.5%. 

50% within 0.1%. 

Less than two microseconds with 10 pF 

load. 

EXTERNAL Z-AXIS INPUT 

Two volts peak-to-peak provides trac, 

modulation over full intensity range. 

Positivegoing signal decreases trac! 

intensity: negative-going signal increase: 

Trace intensity. 

E 
I 
I 
I 

I 

no intensity change. 

f----- I Approximately 10 nanoseconds. 

Approximately 20 nanoseconds. I 

Approximately 25 nanosecond?.. 
I 

I 

Approximately zero nanoseconds. 

500 ohms ilO%. 

15 volts IDC + peak AC) 

CTJ 
I 

1-4 



+Sawtooth 

Source 

Polarity 

output voltage 

Rate of rise 

Into 50 ohms 

Into one msgohm 

Peak voltage 

Into 50 ohms 

Into one megohm At least 10 volts. 

Output resistance 

+Gate 

Source 

Polarity 

output voltage 

I “to 50 ohms 

Into one megohm 

A HORIZ time-base unit of B HORIZ Selected by infernal Sweep switch. 
timebase unit. 

Positive.goinQ with baseline at zero volts 
within’one volt (into one megohm). 

Characteristic Performance Requirsment Supplemental Information 

SIGNAL OUTPUTS 

50 millivolts/unit of time selected by the 
time base TlMflDlV switch, within 15%. 
100 nanoseconds/division maximum. 

One volt/unit of time selected by the 
timebase TIME/DIV switch, within 10%. 
1 microsecond/division maximum. 

At least 500 millivolts. 

950 ohms ?2%. 

A HORIZ timebase unit. Selected by internal Gate switch. 

S HORIZ time-base unit. 

Delaying tim&base unit (in either 
horizontal compartment). 

Positiveqoing with base-line at zero volts 
within 0.1 volt (into one megohm). 

0.5 volt within 10%. 

10 voltswithin 10%. 

Two nanoseconds or Iw. 

950 ohms ?2%. 

Determined by B TRIGGER SOURCE 
witch (see Section 2). 

l-5 



Characteristic 

output Voltage 

Into 50 ohms 

-, 

Into one megohm 

Performance Requirement 

25 millivolts/division of vertical 

deflection ?25%. 

0.5 volt/division of vertical deflection 

?25%. 

m 
Supplemental Information 

I 

Bandwidth Varieswith amplifier plug-in unit~selectcd; 

see System Specifications. 

Output resistance 950 ohms *2% 

Mode 

I I 

CHARACTERGENERATOR 

Free-run independent of sweep. Selected by internal Readout Mode 

switch. 

Triggered at end of selected sweep. 

Single-shot controlled through rear-panel 

Remote Control Connector J90. 

Word Location See Fig, 26 

I 
I 

CATHODE-RAY TUBE (CRT) 

Graticule I 
I 

Type Internal, illuminated with variable edge 

lighting. 

Standard instrument Eight divisions vertical by 10 divisions 

horizontal. Each division equals one 

Centimeter. 

Option 4 Eight divisions vertical by IO divisions 

horizontal. Each division equals 0.5 

centimeter. 

Phosphor P31 standard 

Beam Finder 

P 
1 
D 
1 

Others available on special order. 
I 

Limits display within graticule area when 

actuated. 

II 

1-6 



Speed with Polaroid’ Type 
410 Film (without film fogging 
techniques) 

Standard iwtrument 

Tektronix C-51 R camera 

with 11.2 lens and la.5 

object-to-image ratio 

Specification-7904 Operators 

TABLE I-l (Font) 

Performance Requirement Supplemental Information 

Option 4 

Tektronix C 51 R camera 
with f1.2 lens and 1~0.5 
object-to-image ratio 

P31 Pll 

281 centimeters/ 6.1 cuntimetcrsl 
nanosecond nanosecond 

P31 PI1 

5.0 centimeters/ 
nanosecond 

lO.Ocentimeters/ 
nanosecond 

POWER SUPPLY 

Line Voltage RangeAC. RMS 

I I 

115.Volta n*minal 90 to 132 VOlfS. 

230.volts nominal 180 ‘to 264 volts. t 

Selected by rear-panel Line Selector 

assembly. 

Line Frequency 

I I 

48 to 440 hertz. 

Maximum Power Consumption 190 watts, 2.5 amperes at 60 hertz, 
115.volt line. 
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TABLE 1.2 

ENVIRONMENTAL CHARACTERISTICS 

Temperature Range 

Operating 

Altitude 

Op&ating 

Electra-magneric 
interference (EMI) 
astested in MIL-I- 
61810 (when equip- 
ped with option 3 
onlvl 

Radiated inter, 
ference 

Conducted 
interference 

Transportation 
(packaged instru- 
ment, without 
plug&w) 

0°C to +50ec. 

-55°C to +75”c 

15,000 feet. 

Test limit 50,000 feet. 

lnferference radiated from the 
instrument under test within the 
given limits from 150 kilohertz to 
1000 megahertz. 

Interference conducted wt of the 
instrument under test through the 
power cord within the given limits 
from 150 kilohertz to 25 
megahertz. 

Qualifies under National Safe 
Transit Commitfee test procedure 
IA, Category II. 

TABLE 1.3 

PHYSICAL c 
I 

Perfarmanee - .._.__._.._ ~._ _.._... ~_.~_~ 

Ventilation Safe operating temperature 
maintained by convection cooling. 
Automatic resetting thermal cufouf 
protects instrument from 
overheating. I 

Warmu Time 20 minutes for rated accuracy. 

Finish Anodized front panel. Eluewinyl 
painred aluminum cabinet. I 

Overall Dimensions 
(measured at maxi. I 
mum points) 

Height 13.5 inches (34.2 centimeters). 

II 
Width 12.0 inches (30.5 centimeters). 

Length 23.8 inches (69.5 centimetersl. 
f, 

Ner Weight (instru- 30 pounds (13.5 kilograms). 
ment only) 

c” - I 
STANDARD ACCESSORIES 

Standard accessories supplied with the 7904 are given in 
the Mechanical Parts List illustrations in the Service manual., I 
For optional accessories available for use with this insrru- 
mew, see the Tektronix, Inc. catalog. 

I 

INSTRUMENT OPTIONS 

The following options are.available for the 7904 and can 
be installed as part of the inswment when ordered, or they 
can be installed at a later time. Complete information on all 
options for this instrument is given in this manual. For 
further information on instruments options. see your 
Tektronix, Inc. catalog or contact your local Tektronix 
Field Office or representative. 

1-8 
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Option 1 

This option deletes the Readout System. Operation of 

the instrument is unchanged except that there is no 
alpha-numeric display on the CRT and the READOUT 

control is non-functional. The Readout System can be 

added at any time bv ordering theCRT Readout Conversion 
Kit, Tektronix Part NO. 040-0605-00. 

Option 2 

The X-Y Delay Compensation Network can be added to 
the instrument to equalize the signal delay between the 

vertical and horizontal deflection systems. When this 

network is installed and activated, the phase shift between 
the vertical and horizontal channels isadjustable to less than 

2” from DC to one megahertz. This option can be added at 
any time by ordering the X-Y Conversion Kit, Tektronix 
Part No. 040-0606-00. 

Option 3 

With option 3 installed. the instrument will meet the 
EMI interference specifications given in Table I-2. This 
option can be added at any time by ordering the EMI Con- 
version Kit, Tektronix Part No. 040-0570-00. 

Option 4 

This option substitutes the standard CRT with a one-half 

scan CRT (four by five centimeter graticule area) to provide 

maximum trace brightness and optimum photographic 

writing speed. 

REPACKAGING FOR SHIPMENT 

If the Tektronix instrument is to be shipped to a Tektronix 

Service Center for service or repair, attach a tag showing: 
owner (with address) and the name of an individual at vow 

firm that can be contacted, complete instrument serial 

number and a description of the service required. 

Save and re.use the package in which your instrument was 

shipped. If the original packaging is unfit for use or not 
available. repackage the instrument as follows: 

Surround the instrument with polyethylene sheeting to 

protect the finish of the instrument. Oblain a carton of 
corrugated cardboard of the correct carton strength and 

having inside dimensions of no less than six inches more 
than the instrument dimensions. Cushion the instrument 

by tightly packing three inches of dunnage or urethane 

foam between carton and instrument, on all sides. Seal 

carton with shipping tape or industrial stapler. 

The carton test strength for your instrument is 375 pounds. 
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SYSTEM SPECIFICATIONS 

Your Tektronix 7900.series oscilloscope sy~tern provides 
exceptional flexlblhty in operation with a wide choice of 
general and special purpose plug”in units. The type number 
of a particular plug-in unit identifies it5 usage as follows: 

The first digit (71 denotes the oscilloscope system for 
which the plug-in unit is designed (7000.series). 

K -Spectrum analyzer, single width. 

L - Spectrum analyzer. double width. 

M - Miscellaneous. 

S-Sampling Unit Ii 

The second letter describes the purpose of the plug”in 5 -Sampling timebase unit. 
unit: I 

The third and fourth digits of the plug-in type number 
A - Amplifier unit. are sequence numbers and do not carry any special 

connotation. 
B - “Real time” time-base unit. 

E 

An “N” suffix letter added to the normal four digit type 
0 - Digital unit. number identifies a unit not esuipped with the circuitry 

necessary to encode data for the 7000eries readout r 
J -Spectrum analyzer, single width, SyStem. 

7900.SERIES OSCILLOSCOPE SYSTEM VERTICAL SPECIFICATIONS 
1 

This table lists the vertical specifications which are system dependent. For more complete specifications on plug-in units 
for the 7000.Series Oscilloscope System, refer to the Tektronix Catalog. 

Amplifier 
Plug-In I Vertical System Deflection Factor Accurscv* SIG OUT 

EXTCAL 1 INTCAL 1 INTCAL 1 
Unit Probe BW T” 

7All 1 Integral 1 250Ml HZ 1.4ns 

7Al2 
‘None 120 MHz 2.9 ns 
P6053 120 MHz 2.9 “5 
NON 105 MHz 3.4 “Is 

,A,? PR”SR I”5MH7 R4m 

0 to 50°C 15 to 35OC 0 to 50°C BW T” 

2% 3% 4% 140 MHz 2.5 “3 
2% 3% 4% IlOMHz 3.2 nn 
3% 4% 5% IlOMHz 3.2 “5 I 

1.5% 2.5% 3.5% 100 MHz 3.5 ns 
16% 76% ?6% I”” MHz 3.5 ns 

____ , __ .._ _. ..” ( .._,” I.-I” -.- ,” 
?A14 PI3021 1 55MHz 1 6.4 “5 2% I 3% I 4% 1 50MHz 1 7.01~ _ 

FE022 1 120MH.z 1 2.9 ns 1 2% 3% 3.5 “s 
None 1 O,-,MU, I A A nr I 9%’ I ?(v. I G n nq 

7*1Fd , ..,.., ,“,, IL , -,- ,,* , LIY I “,” I 

I .._.. P6053 1 80MHz 1 4.4ns 1 3% I 4% I 5% 1 70 MHz 1 5.0ns I 
-Alp None I225MHz 1 1.6”s 1 2% 3% 4% ( 140MHz 1 2.511s 
I n 0 ” “” P6053 1 225 MHz ( 1.6 ns 1 3% 4% 5% ( 140MHz 1 2.5 “S - 

1 80MHz 1 4.4”s 1 2% I 3% I 4% 1 70MHz 1 5.0 ns 
T/i do/ 6% I 711MHl I r,nm 

INOne 3”” l”lHZ “.a “5 

7A19 P6051 450 MHz 0.9 ns 
P6056/P6057 500 MHz 0.8 “5 

7A22 None or any 1.0 MHz 350 ns 
ilO% -t9% 

‘Deflection Factor accurilty is checked a* ‘ollow~: 

L”h Jib 4”h .w” IYlrlZ I .L “5 

2% 3% 4% 300 MHz 1.2ns 
3% 4% 5% 300 MHz 1.2 “S 
2% 3% 4% 1.0 MHz 350 ns 

A1096 k9% 



General 

To etfectivelv we the 7904, the operation and capa- 
bilities of the instrument must he known. Thin section 
describes the operation of the fron,t- and rear-panel controls 
and ~cmne~tors and gives basic and general operating 
irrlormation. 

230 V 180 t” 264 volts ----- 

1. Disconnect the instrument from the power source. 

3. To wrwert from 115.volts to 230,voltn nominal line 
voltage. or vice versa. rxll wt the Selector switch bar (see 
Fig. 2-l) and plug it back info the remaining holes. Change 

REV. C, AUG. 1976 

Power Cord Conductor Identification 

4. Re-install the CDVE~ and tighten the capi:ive scwws. 




























































