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Simulation . , ,
A Gomputer Aided Creative Design Process That
Gives You An Unbeatable Competitive Edge

Simulat ion,  a computer aided creat ive
design process, is especial ly ef fect ive as a
problem solv ing tool .  l t  provides the inves-
t igator wi th a powerful  method of  examina-
t ion,  exper imentat ion and control  of  real  t ime
physical  systems,

Appl ied in v i r tual ly any area of  research,
educat ion and scient i f ic  invest igat ion,  s im-
ulat ion is the most economical  and ef f ic ient
means to solve a broad spectrum of analyt ic
problems.

Whether you are designing servo-systems
or tumbl ing space plat forms .  .  .  Whether you
want to opt imize exist ing designs or exper i -
ment wi th new ideas, you' l l  f ind a Desk-Top
Analog/Hybr id Computer the ideal  partner in
you r  s imu lat ion process.

With analog/hybr id computer s imulat ion,
the invest igator is "part  of  the loop" and re-
sponds to "creat ive feedback".  He l i teral ly
" ta lks" to his computer,  quest ions his s imula-
t ion model,  demands the highest performance
in exper iment ing wi th his model,  and appl ies
the iessons of  exper ience at  cr i t ical  moments
in the s imulat ion.  He requires that  a l l  h is own
mistakes be found and forgiven, whi le de-
manding error- f ree behavior on the part  of
his computer.

Hours,  days, weeks or years of  s imulated
dynamic processes can be examined on a
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desk-top computer in a matter of  minutes.
Resul ts help to gain insights;  establ ish fea-
sibi l i ty ;  test ,  demonstrate and ver i fy new
ideas; compare al ternat ives;  design systems;
and teach students.  Al l  wi thout r isk or high
cost equipment investments.

Where laboratory exper iments produce
voluminous analog data,  the analog/hybr id
computer serves as an ideal  data reduct ion
and stat ist ical  analysis system. Time con-
suming, cost ly conversion is el iminated, and
the invest igator can program special  rout ines
easi ly and quickly.

The new EAI 380, 1O-vol t ,  desk-top com-
puter introduces low-cost hybr id computa-
t ion techniques to the invest igator.  Simula-
t ion of  physical  systems, too complex to be
handled by convent ional  analog model ing,
takes on new dimensions through decis ion
making and control  logic.  The 380 br ings the
elegance of  large-scale computat ion to the
desk-top class.

In short ,  analog/hybr id s imulat ion y ie lds
opt imum designs. Better system perfor-
mance. Lower uni t  costs.  (And better engi-
neers and students.)  Why not increase your
organizat ion's prof i t  potent ia l  or  teaching ef-
fect iveness through the use of  analog and
hybr id s imulat ion techniques? Start  wi th the
EAt 380.
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EAI 38O
AnaloglHVbrid Scientific Computer System

The EAI 380 Analog/Hybr id Computer is
a 10-volt ,  desk-top, low-cost computer hav-
ing sophist icated features previously avai l -
able only in much higher-pr iced systems,

I t  is  the smal lest  and most economical
machine with hybr id capabi l i t ies in the EAI
family of analog/hybrid systems. The 380
f i l ls  a need in educat ion,  research and in-
dustry for a low-cost computer able to dem-
onstrate and perform modern hybrid tech-
niques.

In i ts basic analog conf igurat ion of 10
computing ampl i f iers,  the 380 is ideal ly
suited to undergraduate instruct ion. l t  is
easi ly and economical ly expandable to 54
ampli f iers within the same main frame
through the use of pre-wir ing and conveni-
ent plug- in modules.

Control  logic may be added direct ly to
the computer,  thus faci l i tat ing instruct ion.
A data interface wi l l  be avai lable for di-
rect ly l inking the EAI 380 to a digi ta l  com-
puter for total  hybrid operat ion.

In addi t ion to i ts easy and economical
expandabi l i ty,  addit ional versat i l i ty and f  lex-
ib i l i ty  have been designed into the new 380.
Many of the f ie ld proven components of the
larger 10V fami ly of  computers are ut i l ized
in the 380. Not only does this mean that a
high conf idence level  of  re l iabi l i ty  has been
bui l t  into the new computer (over 2000 so-
phist icated EAI desk-top computers f ie ld-
tested and in operat ion since 1959),  but also
that the 380 is compat ib le wi th other 10-V
computers for  s laving in mult i -console op-

erat ion and future growth. Furthermore, as
many of these components are interchange-
able, addit ional economies are thus pos-
sible in mult i -console instal lat ions.

Here are some of the sophist icated fea-
tures now avai lable for the f i rst  t ime in a
compact,  low-cost computer:

r  Mode slaving system for mult i -console
simulat ions and compatibi l i ty with al l  exist-
ing EAI desktop computers.
I  Electronic and logic mode control ,  wi th
provision for mult i -mode problem solut iOns.
I  No veloci ty l imi t ing wi th in the bandwidth
of the ampl i f iers permit t ing rep-op solut ions
upto5,000 t imes real  t ime.
f  Al l  non-l inear funct ion generators that
are avai lable in the larger computer l ine
(bipolar,  quarter square mult ip l iers,  s ine/
cosine, logari thmic f  unct ions).
t  Variable diode funct ion generators with
self  contained inverters and sloping ampl i-
f iers,  and quick setup system.
r High speed electyonic comparators,
switches, and funct ion relays.
r  Self  contained digi tal  vol tmeter.
r  Integrated-circui t  p lug- in logic system
expansion with digi ta l  c lock.
I  Sophist icated interval  t imer wi th solut ion
rates from 1 mi l l isecond to 9.9 seconds;
simultaneous generat ion of  logic t ime signal
and analog ramp signal .



To The Unbeatable Competitive Edge
That AnaloglHVbrid Computation Gives

The EAI 380 Analog/Hybrid computer is
an important f i rst  step in gaining the advan-
tages of modern hybrid techniques.

I t  is a logical  f i rst  computer .  .  .  and just
as logical  as a replacement when upgrading
a laboratory or computat ion faci l i ty.

Because of i ts unique expandabi l i ty,  the
380 is ideal ly sui ted to the instruct ion
needed today to gain prof ic iency in the ra-
pidly- increasing appl icat ion of hybrid com-
putat ional techniques.

As the student 's abi l i ty to comprehend
and handle more complex problems in-
creases, the 380 can be readily expanded to
accommodate growing needs with the addi-
t ion of control  logic.

A data interface wi l l  be avai lable so that
the new system can be l inked with a digi tal
computer for ful l  hybrid power.

Perhaps the most important fact about the
EAI 380 is the broad range of experience
that went into i ts design. During the last
decade, EAI has instal led over 2000 sophis-
t icated desk-top computers, as wel l  as hun-
dreds of large-scale systems in important
computat ional faci l i t ies around the world.
The team that f i rst  made hybrid computing
a pract ical  real i ty,  designed the largest nu-
clear system simulator,  the most sophis-
t icated space vehicle simulat ion computers,
and a host of  other advanced computer
technology systems, designed and bui l t  the
EAI 380. Al l  of  this experience is avai lable
to EAl380 users.

EAI support  is cont inuing .  .  .  start  with
the instal lat ion. When you buy a 380 or any
one of our desk-top analog/hybrid comput-
ers-an EAI service engineer wi l l  be cal l ing
on you to see that everything about your sys-
tem is o.k.  You get this instal lat ion cal l  f ree.
Part of the reason we do it is that there are
EAI service centers all over the United
States. But this isn't the most valuable of
our services. With each 380 you get two man
weeks of free instruction. The EAI Educa.
tion and Training group offers a great num-
ber of courses at many locations, and you
can choose the ones pinpointed to your
problems.

Our interest doesn't  end there. Only EAI
gives you a cont inual ly updated Appl ica-
t ions Reference Library, a ser ies of studies

The EAI 38O Is The First Step

that show analog and hybrid programming
rout ines i l lustrat ing both general  techniques
and specif ic problem solut ions. For ex-
ample, we've recent ly introduced a new
Educator 's Demonstrat ion Series to help
busy professors in course preparat ion. And
we keep you cont inuously informed with
regular distr ibut ions of technical  informa-
t ion and l i terature.

For addit ional technical  back-up, we've
establ ished convenient EAI Computat ion
Centers. EAI customers can cal l  on the
most sophist icated ski l ls to solve simula-
t ion, design, opt imizat ion, data processing
and other scient i f ic/engineering problems.
Nobody has the experience we have in ana-
log and hybrid computat ion. And no other
manufacturer of analog offers the extent of
cont inuing post-del ivery support .

We are adding the new 380 system to our
Demonstrat ion Van Program. Demonstra-
t ion is the best way to appreciate the speed,
economy and useful  results that an analog/
hybrid computer can provide. Just name
the t ime and place-and type of appl ica-
t ion of interest.  We' l l  set up a related dem-
onstrat ion at your plant,  of f ice or lab. That
way you can get direct,  hands-on experi-
ence with an appropriate simulat ion or data
reduct ion problem. l f  you would l ike to dis-
cuss your problem f i rst  and f ind out more
about the new 380 simply use the enclosed
reply card.

First Class
P€RIM NO 9
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EAI 38O Analog/Hybrid Computing System Equipment

a fully-expanded EAI 380 sys-
tem is described as representa-
t ive of the many configurations
that are available to satisfy in-
dividual requi rements.

. ,  ,1, , t ,  , :  ,

Mode Gontroland Timing Syslem
Analog mode control selector
-(with static test bus), time
scale selector, repetitive opera-
t ion interval t imer, interval t imer
controls (with frequency mult i-
pl iers), slave selector.

Addressing and Readout System
Parallel input keyboard, deriv-
ative check selector (with 0.1
attenuator), address selection
matrix, analog voltmeter (with
range selector), sol id state dig-
ital voltmeter, comparator and
function relay indicator/push-
button control panel.

Overload Indicator System
Overload indicator panel, over-
load indicator bus (with auto-
matic Hold and Storage fea-
ture), audible overload alarm
(with volume control).

Analog Program System
Program bay (with latching
mechanism),  pre-program
panel, programming cord and
bott le plug kits.

Variable DFG Set-Up System
Amplif ier balance selector, set-
up ampl i f ier  (part  of  analog
panel).

Power Distribution System
Bus-bar distr ibution matrix,
power supply monitor selector,
-r 10 volt reference supply Ana-
log system power supplies.

Logic System Expansion
Program bay (part  of  analog
panel) ,  general  purpose logic
communicat ion l i  nes, program-
ming cord ki t ,  one megahertz
system clock logic mode con-
trol  selector,  s lave selector,
logic gate state indicators, reg-
ister i  ndicator/  pushbutton con-
trols,  digi tal  funct ion switch,

indicator/pushbutton controls,
preset counter controls, logic
power supplies.

Control Interface System Expan-
sron

Console selector, analog and
logic mode control register, an-
alog address register, analog
value register, t ime scale selec-
tor.

Analog Computing Components **
Summer-lntegrators
Summers
High Gain Inverters
Other lnverters . . . ,
Other Amplif iers (assignei to
Other Amplif iers (assigned to

variable funct ion generators)
comparators) .  .  .

10
18

8
4
+

12
16
4
4
4

36
4
4
z
4
3
6

16
2
2
3
2

30
6

Track/Store networks
Handset Coeff icient Attenuators
Mult ipl iers (quarter-square)
Ten Segment Variable Function Generators
Sine/Cosine Function Generators
Logarithmic Function Generators

Diodes

Logic Conversion Components
Digital{o-Analog Electronic Switches *

Analog (vol tage) Comparators .  .  .  . .  .
Funct ion Relays (DPDT)

Parallel Logic Elements
General Purpose Logic Gales .  .  .  .
General Purpose Registers (each with four f l ip{lops) . .
Preset Counter/Timers .
Logic Differentiators
Digi ta l  Funct ion Pushbuttons . . . .

Trunk Line Terminations
Analog Panel Trunks .  .  .
Logic Panel Trunks

Peripheral Equipment
X-Y Plotter
Rep-Op Display Scope 1
2 Channel Str ip-Chart  Recorder 1

*ln addition, each integrator may als be coverted to a switched amplifier
(electronic switch) by removing one bottle plug.

**This is a representative system, greater flexibility exists among the number
of integrators, multipliers and DFG'I

ASSOCIATES, INC. l l 'nl Long Branch, New Jersey 07764

Feedback Limiters
Free Resistors and

ELECTRONI C
ADVANCED SYSTEIVIS ANALYSIS AND COt\ , , lPUTATlON SERVICES/ANAtOG C0[4PUTERSi DIGITAL COIi lPUTERSi HYBRID ANAL0G-DIGITAL COMPUTATION EQUIPMENT/ANALOG AN0 DIGITAL
PLOTTERS/SIMULATION SYSTEMS/SCIENTIFIC AND LABORATORY INSTRUMENTSi INDUSTRIAL PROCESS CONTROL SYSTEMSi PHOTOGRAi, , I I IETRIC EQUIPIVENT/ RANGE INSTRUI"4ENTA.
TION SYSTEMS/TEST AND CHECK.OUT SYSTEMS/MILITARY AND INDUSTRIAT RESEARCH AND DEVELOPMENT SERVICES/FIELD ENGINEERING AND EQUIPMENT MAINTENANCE SERVICES.
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I .  SYSTEM SPECIFICATIONS

1.0 coMpuTER pottvER REQUTREMENTS (45.119)

SPECIFICATIc| I \ IS*
APRTL 15, 1969

Voltage.. . . . . .
Frequency.. . .
Power. . . .  . . .

2.0 MECHANICAL
Size.. . .  . . . .
Weight.

1r0/120uAc 220/240VAC

tsow Maximu* iruirv rt#i3.[1

24.5 Inches High, 43 Inches Wide, 21.4 Inches Deep
. 310 Pounds (Ful ly Expanded)

. +I0VDC and -10VDC
250 MA Each 0utput

Belter than 0.01!{

. . . . .  . . . .  2
1 NIS to 9.9 Sec

n

+15.00 Volts
. . . .  +0.1%

. *0.1%
. l0 Megohms
, ' ' ' . ' ' . , . .  5

100 mil l iseconds, constant

2.2.2 Standard Input and Feedback
Resistor. .
Bandwidth (3 db Down 20 Volts PP Input). .  .
Phase Shift  .

Ampl i tudeError. . . .

Total Instantaneous Dynamic Err0r..  .  . .  . .  .  .  . .

offset Voltage (Referred to Summing Junction)
DC offsetTemperature Dr i f t  . . . . .
Noise (Ful l  Bandwidthr. .

.  10 K 0hms
. 400 KHZ Minimum
at 100 HZ 0.01" Maximum

at 1 KHZ 0.1 'Maximum
at 100 H2.02ft Maximum
at I KHZ 0.1ft Maximum

at 100 HZ .023ft Maximum
at 1 KHZ .Z3/sMaximum

. ..  .  .  20 pVolts Maximum
1 pVolt/"F Maximum
1.5 MV PP Maximum

3.0 REFERENCE SYSTEM (43.104-1)
0utput Voltage.
outDut Current. . . . . .
Balance.. . . . .

4.0 REPET|TIVE oPERAT|oN TTMER (2.1395)
Number of Time Periods.
Range Each Per iod..  .

5.0 DIGTTAL VoLTMETER (26.279'
Numberof Digi ts. . . . . .  . .
Range.. .
Accuracy (Relat ive to Computer Reference).. .  . .
Resolut ion.
Input lmpedance..
Readings per Second
Conversion Time.. . . .  . . .

2.3 QUAD TNVERTER (6.704-3)

Standard Input and Feedback Resistor. . . .  . .  l0 K 0hms
Resistor Accuracy

Ratio Input and Feedback Resistor..  +.01% Maximum
Resistor Ratio Stabi l i ty (3 Years)..  .  . .  .  +.01% Maximum
Eandwidth (3 db Down 20 Volts PP Input) .  .  300 KHZ Minimum
Phase Shift .

at I  KHZ .15" Maximum
Amplitude Error. . at 100 HZ .\Z/oMaximum

at 1 KHZ.l f t  Maximum
Totaf Instantaneous Dynamic Error. . .. at 100 HZ .031% Maximum

at 1 KHZ .31ft Maximum
0ffset Voltage (Referred to Summing Junction). . . . . . . 20 pVoits Maximum
DC 0ffset Temperature Drift. . . I pVolt/'F Maximum
Noise (Ful l  Bandwidth). 1.5 MV PP Maximum

3.0 INTEGRAT0R SPECIFICATIONS (12.1611 DUAL) and (12.1728 SINGLE)

NumberofXl lnputsPerlntegrator. . . .  . . . . . . . . . . .  3

I I .  ANALOG AND INTERFACE COMPONENTS
2.0 OPERATIOl{AL AMPLIFIER SPECIFICATIONS

2.1 GENERAL
Circui t ry. . . . . . . . .  . . . .  . . .  At t  Sol id State
chopper. . . . . . . . . .  . . .  Electro-Mechanical

dr ive. . . . . . . . .  . . . . . .  60 HZ
0utput Voltage...  +10 V Minimum
0utput Current. .  . . . . . . .  20 MA Minimum
Total DC 0pen Loop

Voltage Gain
at DC. .  . .  .  .  1.8 x 102 Typical
at  100 H2.. . : . . . . . . . . . . . . . .  30,000 Typical
at I KHZ. .. . . 4,000 Typical

Velocity Limit. . . .  . . . . .  25 x 10e Volts/Sec Minir irum
(There is no velocity limit within the bandwidth of the amplifie|

Amplifier Stable with Capacitor Loadings up to:
on Summing Junct ion. . . . . . . . . .  . . . . .  .001 pfd Minimum
on 0utput. . .  .  .  .  .  .03 trfd Minimum

2.2 SUMMER (6.614-2)

NumberofXl lnputs. . . . . . .  . . . . . . . . . .2
Number of  X l0 Inputs. . . . . .  . . . . . . . . . .  2
Resistor Accuracy

Ratio Input and Feedback Resistors.. . . . .  +.01% Maximum
Resislor Ratio Stabi l i ty (3 Years).. . . . . . . .  +.005% Maximum

2.2. I Standard Input and Feedback
Resistor. . . . . . . . .  . . . . . .  100 KOhms
Bandwidth (3db Down 20Volts PP Input) . . .  . .  125 KHZMinimum
PhaseShif t . . . . . .  . . . . . . .  at i00HZ.04.Maximum

at I KHZ 0.4" Maximum
Amplitude Error.. . . . . at i00 HZ .02/.l[aximum

at I KHZ 0.1ft Maximum
Total Instantaneous Dynamic Err0r.. . . . . . . . . . . . .  at i00 H2.075% Maximum

at I KHZ.75% Maximum
0ffset Voltage (Referred to Summing Junction) 20 pVolts Maximum
DC 0ffset Temperature Drif t . . . . . . . . . . .  2 pVolts/ 'F Maximum
Noise (Ful l  Bandwidth). . .  . . . . . .  1.5 MVPP Maximum

NumberofXl0 lnputsPerlntegrator. . . .  . . . . . . . .2
Number of  lC Inputs Per Integrator. . .  . .  . .  . . . .  1
Logic Control  Input Levels. . . . . .  . . . . .+5Vand 0V
Capacitor Sizes. . .... . . . . 10, I, 0.02, 0.0q2 /,fd
Capaci tor  Accuracy. . . . . . . . . . . . . .  1 pfd and l0pfd manufactured to + .05q

-al lothers adiustable

4.0 MULTIPLIER SPECIFICATIONS

4.1 HIGH ACCURACY (7.146 and 7.150-l)
Ci rcuitry.
Modes of 0oeration
7.146

7.1 50
Feedback Resistor, Used with 0utput Amp

+ .01ft Maximum
I  pSec Maximum

.. .  2 MS Maximum
. . . . . . .  25 rVol ts/Sec Maximum

3 MS Maximum
.. . . . . .  50 aSec Maximum

. All Solid State

. I  Channel, Mult iply, Divide,
Dual Square, Dual Square Root, and

I Channel, Mult iply, Divide
2 Channels, Mult iply, Divide

. 10 K 0hms
AdjustmentCycle(Nominal) . .  . . . . . . . . . . . . . . : . .  6Months
stitii iiioi-( i I vj 320'v;its.'."; b.oti% ;i i; it' i;ir. i t s rvrvl Maximum
Both I nputs Zero. ...... . ... . . . . . . i iLiiT :l.iii ttf.i,r,(s-zi #P,['iJli
pandwlltt1 (3 rtb,Down:y: 10VDC; x :20 vpp)......(trtd8[nffiiillH
Phase Shift at 100 HZ 0.02o Maximum

1 KHZ . .  . . .  0.2o Maximum
Total lnstantaneous Dynamic Error at 1 KHZ . . . .  . . . . .  +0.25% ot Ful l  Scale

Input lmpedance.

1.2 STAI{DARD (7.1481

Circui t ry. . . . .  . . .  Al lsot idState
Modes of 0peration... . . . . .  . .  I  Channel, Mult iply, Divide,

Dual Square, Dual Square Root and
I Channel Multiolv. Oivide

Feedback Resistor, Used with 0utput Amp... . . . . . . . . .  io ' i t  otrms
Adjustment Cycle (Nominal).. 6 Months
Static Error-(X + Y) a20V01ts... . . . . . . . . .  +0.4f iot Ful!  Scale

(+80 MV) Maximum
+0.2% ot Full Scale

(+40 MV) Typical



Both lnpqts lero.. . .  . . . .  . .  . .  . . :  . .  t0.0025V-o,of F-ul l  Scale
(+0.5 MV) Maximum

Bandwidth (3db Down: Y:10,VDC; X :20 VPP). . . . . .  200 KHZ Minrmum
Phase Shift  at 100 HZ;; -.  . .  .  . .  .026" tVlaximum

at I  KHZ.. . ' .  .26o Maximum
Total l i rstantaneous Dy,namic Error at I  KHZ... . .  .  .  .  .  .  +0.2,179 o! F-ul l  Scale

(+50 MV) Maximum
, Input lmpedance:. . . . . . , .

4.3 HIGH ACCURACY (7.153 and 7.156)
ldentical to the 7.146 and 7.150-l multipliers with the
addition of X and Y inverter ampliflers.

5.0 TRACK SiORE SPEC|F|CAT|ONS (12.1694)
Number of  Modes.. .  . . . .  3 (Track,  Store,  lC)
Logic Control. . . . .  +5 V and 0V
!ryitcl t i lg Time.. .  . . .  .  . . . .  I  pSec Maximum
Drift in Store-Long lgrm. .. 250 pvota/Sec Maximum
ResetTime(10Vt00.1f i ) . . . .  . . . . . . .  50pSecMaximum

6.0 CoMPARAToR SpECtF|CAT|oNS (12.1695)
Circuitry. . . . .. . . . All Solid State (containing its own amplifie|
Number of  Inputs.  .  .  . .  . .  . .  . . . .  2
Input Voltage Range (Nominal) . . . . +12 V
Input lmpedance . . . . . . .10 K 0hms
0utput Voltage...
C0ntr01.. . . . . . . . . . . . .  .  .  : . .  .  .  . . .  . . . . . . .  Manual pushbuttons, pius Latchir ig Input
Sensi t iv i ty_( lncludingHysteresis) . . .  . . . . . . . . . . .  t5MVMa-ximi.rm
)wlJcnlng r tme.. . .  I  pSec Maximum
Indication...  Individual Indicator for Eich Comparator

7.0 D|GTTALLY CoNTRoLLED ANALoG SWTTCH (12.1695)
Circui t ry. . . .  . . . . . .  Al lsol idState
Switch Control "0N" State. +5V (Logic Level),,orF,;at;i;"'
l^r l t -q l ,vgl t_asg,Rancq.. . . . . . . . ' . ' . . . . . . . : . . . . . . . . . . . . . . . . ' : . :1 j : : : , ,1 i '0.1)
3i:llStlljll:Tiiliill , r brizjt4X;l,l',ffPropagat ion Time.. . . . . . . . I  rSec Maximum

8.0 srNE-costNE GEI{ERATOR (16.360-1)
Circui t ry. . . . . . . . . . . . .  . . . .  Al lsol idState
Input Scale tac10r. . . . . . .  .  .  20o,Vol t
lnput Range. +9 V lVlaximum
output for  Plus lnput. . . .  -  l0 Sine 0,  or  + 10 Cos 0
AdjustmentCycle(Nominal) . .  . . . . . .  6Months

II.(l POTENTIOIiIETERS
Type. .  .  .
Rir iat i0n. . , . . . . . . . . . . .  : ' . . .  . . . . . . . . . .
Resistance.
Resolution.

12.0 VAR|ABLE LIM|TER (16.363)
Used in conjunction with a 100 K/100 K Ampli f ier
Maximum 1imit . . . . . . . . . 10 Volts
Minimum 1imit . . . . . . . . . .  . . . .  I  Vol t
Slope af ter  L imit  . .  . . . . . . .  .8 Mi l l ivol t /Vol t

13.0 FUNCT|oN SWTTCHES (12.1695)
Number of Switches.
Relay. .
Control

.. DPDT Reed Type
Manual Pushbuttons plus Set & Reset Input
. ". . .  .  Individual Indicator for each RelayIndication

I I I .  DIGITAL COMPONENTS
I ,()  GENERAL SPECIFICATIONS

Logic Level . . . .  0 and +4V, Nominal
Fan 0ut. . . . .  . . .  . .  . . .  1 Logic Inputs,  Plus 150 Feet of  Trunk Cable
Circuitry.. .  Al l  Sol id State

2.0 CENTRAL D|G|TAL CLoCK (36.195)
Internal Frequency (Crystal Control led).. . . .  I  MHZ
Patch Panel  0utputs. . . . . . .  . .  .  .  . . .  100 XHZ

10 KHZ
I KHZ
100 Hz
10 HZ

Pulse Width of Clock Signals. .  lpS (Nominal)

3.0 Locrc GATE CARD (51.385)

2.t376-t 2.1376-0
Wirewound Composition

l0 Turn l0 Turn
5K 0hms+ 5ft 5K Ohms+ 30fr
0.02/6 or Betler

: : i.: fidiihiTT
. . . .  . . . . . .  0.1 V to 10 V

1Oft fs l ,4aximum
1.Oft fs Maximum

AND NAND, OR, NOR
. ..  .  .7 Each 2 Inputs

I Each 4 Inputs
0utputs . . . . . . .  "True" and Gomplement

r.0 GENERAL-PURPoSE REGISTER (s1.389)
Modes of 0oeration

4 lndependent Fl ip.Flops
4-Bit Shift  Register
4-Bit Paral lel Load Euffer Resister
4-Bit Binary Up Counter (Cariy Out at l6 Count)
4-8it  Binary Down Counter (Carry Out at 16 Count)

Inputs and Their Normal State
Enable Bi t  E0, 1.  2.  3. . . . .
EnableCarry In. . . . . . . . . . . .  . . . . . . . .  HIGH
Carry In. LOW
Set. . . , . .  . . . . . .  LoW
Reset. . . . . . . .  . . . .  LoW
Serial  In. . . . . . .  . . . . . . . . . .  LOW
shif t . . . . .  . . . .  Low
Clear. . . . . .
D0wn.. . . . .  . . . . .  tOW

Modes.. . . . . . . .
Number of Gates

Phase shi f t  at  I  KHZ

+6 NIV Maximum
+8 lVlV lvlaximum
+8lVlV lVlaximum
t 2 MV Maximum
40 KHZ IViinimum

[" Maximum
0.5o Typical

1.5ft lVlaximum

4 K 0hms

.  . .  .  . .  Al l  Sol id State
+10V

. . . . . . . . .  + 10 v
10, or Paired for 20

+10 v

rv/v Timer Ranse...... "tit 's.!'t itrtd:i
6.0 DTFFEREi{TIAToR CARD (22.800-l)

outputs. , . .  . . .  . , . . . . . .  "TRUE" (1) and Complement for Each Differentiator
Complement per Card.  . .  . . . . . . . . .  3

at  100 H2.. . .
at  I  KHZ.. . . .

Phase Shift
at 100 H2...  .03o Maximum
at I  KHZ.. . . . . . . .  . . .  0.3o Maximum

Noise, SCI l0-segment, 790 XHZ SCI Fi l ter.. . . . .  .  .  . . .  .  .  6 MV pp Maximum
Temperature Drif t  (SCl).. . . .  I  MV/.F Maximum
Inverter Mode, Bandwidth (3db Down 20 Volts pp). . . . . . . 350 kHZ Minimum

EAI
o *Specifications are given for components operating in the computer with measurements being made at the console program panel. subject to change

without notice.
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