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B PROGAAMMABLE
1 18160 AMPLISIER b

Programmable—Dc to 225 MHz Amplitier
7TA16P

Dc to 75 MHz Dual Trace Amplifier

7A18

Dc to 200 MHz Dual Trace Amplifier

7TA26

Fully Programmable Plug-in for
7912AD or 7612D Digitizers only

10 mV/div to 5 V/div Calibrated
Deflection Factors

200 MHz Bandwidth (7900 Family)

50 @ or 1 MQ Input Selectable

The 7A16P 1s designed for use only in Tektronix
7000 Series Programmable Digitizers. All of the
normal operational features of a high-quality,
wide-band 7000 Series plug-in amphfier are pro-
vided in the 7A16P. These are avallable at the
front panel for manual selection, or they can be
set under program control via @ programmable
mainframe and the IEEE-488 bus. Whether oper-
ated manually or under program control, the front-
panel push buttons ight 10 indicate plug-in status
Plug-in status can also be read over the IEEE-488
bus by an external controlier for input to instru-
ment set-up and control routines

Two switch selected input connectors are also
provided for selecting input signal source.

CHARACTERISTICS
Bandwidth — 225 MHz. plug-in only 200 MHz in the 7912AD
Bandwidth may be limited to 20 MHz =3 MHz by bandwidth
imit switch
Ac Coupled Lower Bandwidth — 10 Hz or less
Step Response — 50 (2 input plug-in only. 1 8 ns nse time.
Deftlection Factor — 10 mV/div to 5 Vidiv. 9 steps in a 1.2-5
sequence Accuracy Is + 2% of indicated deflection tactor with
GAIN adjusted at 10 mVidiv
Uncalibrated VARIABLE 1s continuous between steps and ex-
tends seiected deflection factor 1o at least 2.5 tmes the cali-
brated value
Input R and C — Selectable. 1 Mi within 2% and ~20 pF or
50 (1 =1 with VSWR <1.5:1 at 200 MMz or less.

Inputs — Selectadle A or B signal nput connectors

Max Input Voitage — t MQ. dc coupled: 250 V {(dc + peak
ac). ac component 500 V p-p max. 1 kHz or less. Mil, ac coup-
led 500 V (dc ~ peak ac). ac component 500 V p-p max, 1
kHZz or less. 50 4 0.5 watts max

Programmabie Functions — All functions except VARIABLE,
GAIN, and IDENTIFY are programmabie.

Order 7A16P Programmable

Amplitier $2200

Dc to 75 MHz Bandwidth

5 mV/div to 5 V/div
Calibrated Deftection Factors

1 MQ Input

Dc to 200 MHz Bandwidth (7900 Family)

5 mV/div to 5 V/div
Calibrated Detlection Factors

1 MQ Input

The 7A18. the basic bulding biock of 3- and 4-
trace operation, 1s a dual-trace plug-in amplifier.
The 7A18 features constant bandwidth for all de-
flection factors, 5 operating modes (Ch 1, Ch 2.
ALT. CHOP, ADD), tngger source selectvity anc
color-keyed control grouping The 7A18 has a
trace identify function Polanty of channet 2 s
selectable

Deflection Factor — 5 mv/div ta 5 Vidiv in 10 calibrated steps
(1-2-5 sequence). Accuracy 1s within 2°% with Gain acjusted to
10 mVidiv. Uncalibrated VARIABLE 1s continuous between
steps to at least 12.5 Viciv

Input R and C — 1 MQ within 2%, =20 pF

Max Input Yoitage — Dccoupled. 250 V {&¢ - peak ac). ac
component 500 V p-p max, 1 kHz or less Accoupled SQ00 V
{dc - peak ac), ac component 500 V p-p max, 1 kHz or less
Dc Stability — Onft with ambent temperature (constant ine
voltage} 1s 0.01 div/°C. Drift with ume (ambient temperature
and hne voltage constant} 1s 0.02 div in any one minute atter 1
hour warm-up.

Common-Mode Regection Ratio (ADD, Ch 2 Invert) —

At least 10:1, dc to 50 MMz

Order 7A18 Amplifier ........

e $1145

OC OFFSETY OPTION
Dc Offset 1s for the user who needs to analyze small signais
that are nding on larger signals. such as power supply npple.
Option 06, Dc Otfset — Two separate Channel 1 and Channed
2 vanabie offset controls are concentnc with the position con-
rols reptacing the ientify push-buttons of the standard 7A18
The ac-dc-ground switch of each channel 1s expanded to ac-
commodate a fourth position for oc otiset

Otset Range Display — r 200 div max, equivalent to = 1 V
at 5 mViav

Accuracy — When in DC OFFSET the deflecton accuracy is
derated by 1%.

Order Option 06 Dc Offset ........... Add $200

For recommended probes —refer to page 152

The 7A26, a dual-trace plug-in ampiifier, 1s a basic
building block for 3- or 4-trace operation. it fea-
tures constant bandwidth for ail deflection fac-
tors. 5 operating modes (Ch 1. Ch 2. ALT, CHOP,
ADD). tngger source selection (Ch 1, Ch 2,
MODE), and color-keyed control groupings. Polar-
ity of channel 2 is selectable. Bandwidth may be
set al FULL or kmited to 20 MHz for low-frequen-
cy applications.

Deflection Factor —~ 5 mV:div 1o 5 V/div in 10 calibraled steps
{1-2-5 sequence) Accuracy 15 within 2% with gain adjusted at
10 mV/cv. Uncalixated VARIABLE s coninuous between
steps tc at keast 12.5 Viorv

Input R and C — 1 M{l within 2%, =20 pF

Max Input Voitage — Dccoupled 250 V (0c ~ peak ac). ac
component 500 V p-p max. 1 kH2z or less Ac-coupied: 500 V
(OC ~ peak ac). ac component 500 v p-p max. 1 kHz or less.
Common-Mode Rejecton Ratio (ADD, Ch 1 Invert) —
Ateast 16 1. oc to 50 MH2

Dc Stabiity — Onh with amrent temperature (constant kne
voitage) 1s 0 C2 arv'°C Dt with time (ambient temperature
and ke voitage constant) s 0 02 div n any one minute aher 1
hour warm-up

Order 7A26 Amplifier ........... ... $1850
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DIFFERENTIAL AMPLIFIER
FET PROBE AMPLIFIER

Ditferential Amplifier

TA22

Dc to 1 MHz Bandwidth

10 uVidiv to 10 V/div
Calibrated Deflection Factors

100,000:1 Cmrr

Selectable Upper and Lower —3 dB Points

Single ended, one-half the differential measurement. Display
shiftis =4 div(+25°C)and =20 div (~50°C) at 10 uV/div (ac-
coupled).

Signal and Offsset Range —

Deflection 10 xV 20 mv 0.2V
Factor to 10 to 0.1 to 1
Settings mv/div V/div V/div

Common-

mode
Signal ziov
Range

Max Dc-
coupled

2v
to 10
V/div

*100V +500 V

1SV | =200V *500 v

or less)

Max Ac-
coupled *500 V
input (dc dc¢ rejection, at least 4 x 10s:1
voltage)

+1V +10Vv
Dc OHset to to
—10V

Range v

+100V | +1000 V
to 1o
—100V | —1000 V

Dc Stability ~— Onft with tme (constant amteent temperature
and hne voltage). short term, 5 uV (p-p) or 0.1 div, whichever 1s
greater it any minute after 1 hour warm-up. Long term, 10 4V
{p-p) or 0.1 div. whichever is greater in any hour aler 1 hour
warm-up. Drift with ambient temperature (constant line voltage)
15 50 uV/°C or less.

Displayed Noise — 16 uV or 0.1 aiv {(whichever 15 greater) at
max bandwidth. source resistance 25 12 or less measuwred
tangentially.

Overdrive Recovery — 10 s or less to recover withun 0.5% of
zero level after removal of a test signal appued for 1 s (signal
amplitude not 1o exceed differential dynamic range). Front-pan-
el OVERDRIVE kght indicates that an overdnve condition is
being approached.

Dc Offset

10 uV/Hour Dc Drnift*

1 MQ Input

The 7A22 1s a differential amplifier weli suited for
difficult  low-amplitude, low-frequency
measurements

High Cmrr Probes for Difterential Amplifiers

We recommend the PB055 high cmrr adjustable
10X probes for use with Tektronix differential
amptifiers

When used in pars, these probes increase the
differential iInput impedance to 20 mQ and allow
adjustment for maximum common-mode rejection
ratio {cmrr)

See page 336 for PE05SS characteristics.
“With constant temperature. See dc stablity specifications.

Bandwidth — Hf —3 dB point; selectable in 9 steps (1-3 se-
quence) from 100 Hz to 1 MHz. accurate within 10% of select-
ed frequency. nse time i 1 MHz position is 350 ns = 9%, Lf
- 3dB point. selectable in 6 steps (1-10 sequence) from 0.1 Hz
to 10 kHz. accurate within 12% of selected frequency. The
switch also contains dc and dc with OFFSET positions. Ac-
coupled at input, 2 Kz or less.

Deflection Factor — 10 uV/div to 10 Vidiv in 19 cahbrated
steps (1-2-5 Sequence). Accuracy 1S within 2% with gain ad-
Jjusted to 1 mV/div. Uncalibrated VARIABLE s continuous be-
tween steps to at least 25 Vidv.

Input R and C — 1 Mu within 1%, =47 pf.

Max Input Gate Current — Ditferentially measured. 40 pA
(+25°C) and 200 pA {+50°C) at 10 uV/div to 10 mV/dw; 10
pA (+ 25°C) andd 20 pA (+50°C) at 20 mVicv 10 10 Vidiv.

o] de Rejection Ratio (for signais not exceeding
common-mode signal range)
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Order 7A22 Amplifier .........ccocuueiveneeee.. $1410

7A11

Built-in FET Probe

Dc to 250 MHz Bandwidth (7900 Family)

5 mV/div to 20 V/div

Calibrated Deflection Factors

Dc Otfset

1 MQ Input

The 7A11 1s a wideband plug-in ampiitier. The
captive FET probe input configuration optimizes
signal acquisition with high resistance (1 MQ) and
low capacitance (5.8 pF at 5 mV/dw), without loss
of signal amplitude by probe attenuation. Two
20X attenuators, physically mounted in the probe

For recommended probes—refer to page 152

Amplitier

tip, are relay-switched into the input signal path at
the appropnate deflection factor. Therefore you
need not concern yourself with manual plug-on
attenuators and signal dynamic range.

Deflection Factor — 5 mViawv to 20 V/div in 12 calibrated
steps (1-2-5 sequence) Accuracy ts within 2% of gain adjust-
ment at 0.1 V/drv. Uncakbrated VARIABLE is continuous be-
tween steps to at least 50 Vidwv

Input R and C — 1 MQ waithin 1%, = 5.8 pF (5 mV/div to 50
mVid), =3.4 pF (0.3 V/av to 1 V/dw)., =2 pF (2 V/div 10 20
Vi)

Signal and Otfset Range —

Deflection 5 mV/div

Factor to 50 0.1 V/div 2 V/div

Settings mV/div to 1 V/div to 20 V/div

Ofiset +1Vto +20 Vto +400 V to

Range -1V —-20V —400 V

Ofiset 1:1 within 20:1 within | 400:1 within

Range to 1% 1.5% 2%

Otiset Out +0.5mv +0.5mVv +0.5 mv
200 V (dc 200 V (dc 200 V {dc

Max Dc- + peak ac, | + peak ac, | + peak ac,

coupled ac com- ac com- ac com-

Input ponent to ponent to ponent to
50 kHz) 40 MH2) 70 MH2)

Max Ac-

coupled

Input =200 V

{Dc Com-

ponent)

Dc Stabdility — Dnft with time (constant ambsent temperature
and ne voitage): short term, 0.1 div or less per minute after 20
meute warm-up. Long term. 0.3 div or less per hour after 20
mnute warm up. Dnft with ambeent temperature (constant ine
voitage). 200 sV/°C or less.

Displayed Noise — 0.5 mV or 0.1 div. whichever 1s greater. in
FULL BANDWIDTH mode, measured tangentialty.

Ofttset Function — An nternal ¢ source, continuously van-
able between -1V and — 1V, may be used to offset the trace.
{See chart for oftset range.) An OFFSET OUT jack allows for
monitonng of the oftset voitage. OFFSET OUT source resis-
tance 15 500 2 withwn 3%.

Inciuded Accessones — Capactor-coupler head (011-0110-
00). retractable hook tp (013-0106-00). probe up ground
acapter (013-0085-00). 3 m ground lead (nose) (175-0849-00).
3 n ground lead {screw-n) (175-0848-00). 12 1n ground lead
{screw-n) (175-0848-02). three miwature albgator clhips (344-
0046-00). two nsulated sieeves (166-0404-01); probe hook tip
{206-0114-00). prove tp to GR 50 2 termnation (017-0088-
00). 18 i cabie (ofiset out) (175-1092-0Q).

Order 7A11 Amplitier ....

R $2325
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PROGRAMMABLE TIME BASE

DIGITAL PRETRIGGER TIME BASE

7B90P

500 ps/div to 500 ms/div
Calibrated Time Base

Fully Programmable Piug-in
7912 AD Digitizer only

400 MHz Trigger Bandwidth

Single-Sweep Operation

The programmable 7890P 1s designed for
use with a TEKTRONIX 7912AD
Programmable Digitizer. Its operating func-
tions can be manually selected at the front
panel or selected under program control
via the IEEE-488 bus. The only
nonprogrammable functions are the
Sweep Calibration adjustment and the Ex-
ternal Tnigger Input Terminator Switch

CHARACTERISTICS
Sweep Rates — 500 msidiv 1o 10 ns/div in 24 steps. Magnitier
extends fastest cakbrated sweep rate to 500 ps/div
Sweep Accuracy — Measured over center B div, +15°C to
- 35°C. with any 7000 Series programmable manframe. De-
rate accuracies by an additonal 1% for 0°C to +50°C.

Time/Div | Unmagnified | Magnified
§00 ms/div to 100 ns/div | 2% 3%
50 ns/div to 10 ns/div . 3% 4%
500 ps/div [ — © 5%

Trigger HoldoH — Programmable in 62 steps between
minimum and maximum.

Time/Div Min (ccw) Max (cw)
500 ps/divio 2 us/civ <3.5 us >90 us
5 us/div to 20 us/div <35 us >900 us
50 us/div 10 200 us/div 7350 us >9 ms
500 us/div to0 2 ms/div Z35ms | 90 ms

| _ 783%0P

PROGRAMMASBLE "
TiME BASE hooyd

gy rmTTmees acoume

Internal Trigger Jitter — G 1 ns or less at 400 MHz

External Trigger Input — Seiectable. 1 M{l 5%, 20 pF
+10% or 50 2 = 5% with 1 22 max yswr at 400 MHz. Maxw
mum input 15 250 V (dc + peak ac) for 1 M2 or 1 watt for 50
or 1 watt tor 50 §2. The level range {excluding p-p AUTO) for a 1
kHz sinewave input s at least =+ 3 V in EXT and at least =30V
n EXT - 10

Order 7B90P Programmable

Time Base .....oioveeeniniceciianeereninenas $2650

7B87

1 ns/div to 5 s/div Calibrated
Time Bases

Triggering to 400 MHz

Variable Trigger Holdof!

Pretrigger when used with 7854

§ ms/div to 500 ms/civ | 235ms | >900 ms

Triggering Sensitivity —
P-P AUTO MODE

Triggering Frequency Min Signal Required
Range INT [ ExT
At least 50 Hz 2.0 giv 500 mV
200 Hz to 50 MHz 0.5 div 125 mv
50 MHz to 400 MHz 1.5 div 375 mv
NORM Mode
Min Signal
Coupling Tvlaguisgnzv:que"cy Required
| INT EXT*
AC 30 Hz to 50 MHz 0.3 div | 100 mV
50 MHz to 400 MHz ! 1.5 div | 250 mV
30 kHz to 50 MHz 0.3 div | 100 mV
ACLFREI o0 MMz to 400 MHz | 1.5 div | 250 mv
AC HF REJ¥ 30 Hz to 50 kHz }0.3 div_| 100 mV
pe Dc to 50 MHz \ 0.3 div | 100 mV
! 50 MHz to 400 MHz | 1.5 div | 250 mV

*EXT - 10 operation attenuates external tngger signal 10
umes

TWill not trigger on sinewaves or <8 dw,
INT. or 3V, EXT. at or below 60 Hz.

Wil not trigger on 50 MHz sinewaves 1.5 div or less.
INT. or 015 V or less, EXT.

Single-Sweep Mode — Same as NORM mode
Trigger Level — Programmable in 0.0S div steps

Horizontal Position — Programmable in 0 0125 aiv step un-
magndied. 0 125 div step magnilied.

The 7887 i1s a time base designed for use with the
7854 Mainframe to provide additiona! pre-tngger
capability. The pre-tngger feature 1s only compati-
ble with the 7854 at this ime When used in the B
honizontal of the 7854, the 7B87 provides both
single shot and pre-tngger capability to the 7854

The 7B87 has the same charactenstcs as the
7880/7885 time base plug-ins except for single
shot pre-tngger capability. Pre-tngger allows you
to view what has occurred before the trigger
even in single shot applications The amount of
pre-tngger time 1s determined by the Acquire-
Stop delay time setting. The total amount of pre-
trngger 1s 0 2 to 9.9 times the time/div setting.

The INT = 1000 control reduces the stored
time/div to 1000 times slower than the real time
display on a 7854. This does not. however, atfect
the Acquire-Stop delay time. The INT = 1000
control allows stored sweep speeds from 10 ms
to 5000 sec/div tor slow speed apphications.

An EXT CLOCK-IN connector is provided for
clock frequencies other than what i1s offered by
the INT clock of the 7887

CHARACTERISTICS

Sweep Rates — 5 s/dw to 10 ns/div in 27 steps (1-2-5 se-
quence). X10 MAGNIFIER extends fastest calibrated sweep
rate to 1 ns div. The uncalibrated VARIABLE s continuous to
at least 2.5 times the cakbrated sweep rate.

Sweep Accuracy — Measured over the center 8 div, +15°C
to +35°C. n the 7700, 7800. or 7900 Senes Maintrames. De-
rate accuraces by an aoditional 1% for 0°C to +50°C.

Time/Div! | Unmagnified ' Magnified
S s/divto 1 s/div 4% | Unspecified
05 s/div 10 50 ns/div 1.5% I 25%

20 ris/div to 10 ns/div 2.5% [ 4.0%

1Fastest calibrated sweep rate is limited by 7700 and
7600

Trigger Holdoft Time —

2 times
Minimum 5 s/div to TIME/DIV
Holdott 1 us/div setting or less
Setting 0.5 us/div to 2.0 ps or less
10 ns/div
Variable Extends holdoff time through at least
Holdott 2 sweep lengths for rates of 20 ms/
Range div or faster

Delay Time Range — 0.2 or less to at least 9.0 times
TIME/DIV setlting.

Jiiter — 0.62% of TIME/DIV selting + 0.1 ns, or less.

TRIGGERING
Triggering Sensitivity (Auto and Norm Modes) — from
repetitive signals)

Triggering Min Signal Required
Coupling | Frequency Range! int | Ext
AC 30 Hz to 50 MHz 0.3 div 50 mV

50 MHz to 400 MHz 1.5 div 250 mV
AC LF 30 kHz 1o 50 MHz 0.3div : 50mV
REJ? 50 MHz to 400 MHz 1.5 div ' 250 mV
RSPF | s0Hztos0kHz | o03div | somv
oct Oc¢ to 50 MHz i 0.3 div 50 mV

50 MMz to 400 MHZ 1.5 div 250 mV

Triggering frequency ranges are limited to the fre-

quency of the vertical system when operaling in the

Internal mode.

Will not trigger on sinewaves of less than 8 div

Int, or 3 V Ext, at or below 60 Hz.

ITriggering Frequency Range for dc¢ coupling applies

to frequencies above 30 Hz when operaling in the

Auto trigger mode.

Single Sweep — Reguirements are same as {or repe-

titive inputs.

Internal Trigger Jitter — 0.1 ns or less at 400 MHz.

Sensitivity (P-P AUTO Mode) — (ac or dc coupling)

Triggering Min Signal Required

Frequency Range Int T Ext

200 Hz 1o 50 MH2z 0.5 div 125 mv
50 MHz 10 400 MH2 1.5div . 375 mV
Low Frequency Response:

At least 50 Hz 20 500 my

External Trigger Input — Max input voltage is 250 V
(dc + peak ac). Input R anc C is 1 MQ within 5%
and 20 pF within 10%. The level range {excluding P-P
AUTO) is at least £1.5 V in EXT +1, and a! least
*15Vin EXT +10.

Internal Clock — Pre-trigger C.02048 Hz to 20.45 MHz
cetermined by the time/div, X10 mag, and <1000
switches. Accuracy of Internal + INT +-1000 = 0.1%.

External Clock — Max input is 5 V pk. Input R is 100
KQ within 5%. Threshold voltage TTL compatible. Max
input freq. 10 MHz with BNC input. Delay 0.5 us or
less.

Acquire Stop Detay — Total range is 0.2 or less to at
least 9.9 times Time/Div setting. Jitter from § s/div
to 10 us/div 0.07% of time/div setting or less. Delay
accuracy {+15°C to +35°C) from 0.5 s/div to 10 us/
div is within 0.5% of measurement plus 5% of time/
civ setting.

Single Shot Performance — Using 7BB7 with 7854
Internal Clock.

Fastest Sweep | Polints
(Time/Div) per waveform
S0us . 128
100us i 256
200us . 512
500u:s ¢ 1024

Qrder 7887 Time Base .....cccceeecrereneees $1480
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