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Special characteristic curve recording method - curvetrace

Preliminary:

The software already offers plenty of possibilities for characteristic curve recording. Great emphasis
has been placed on the design of largely fully automatic methods for recording characteristic
curves (by just pressing a button without further user intervention required). If needed recording of
characteristic curves can also be modified/controlled manually (see the hint ,Kennlinien aufnehmen®
[recording characteristic curves]). Automatic characteristic curve recording is started with the button

measure curyes

Special characteristic curve recording method — curvetrace, new:

evaluating curves

Below the Button | there is now a new Tab 'CurveTrace"

—_— g ———

Add data l easy-match ] gasy-match II] print ] THD approximatio k

The special characteristic curve recording method now offers new, additional possibilities:

up to 20 characteristic curves la or 10 characteristic curves la + 10 characteristic curves 1g2

the five voltage sources (A, G1, G2, G3, H) can be flexibly set for each characteristic curve

selectable voltage control methods are: variable, constant or stepwise (steps)

this leads to a vast amount of combination possibilities

the characteristic curves are recorded in the main window and then copied to the large

analysis graphics window

o the analysis graphics window can then be printed or copied to other applications via the
clipboard

e there is also a built in logic check function to detect serious control input errors (e.g. too high
heater voltage, empty [but required] input fields, etc)

However there is a slight drawback compared to automatic characteristic curve recording:
You have to collect all parameters manually and have to think about if these parameters make
sense at all. The levels of freedom also allow to collect meaningless parameters that could
damage the tube.


http://www.roehrentest.de/

RoeTest -das Computer-Réhren-Messgerit -

professional tube-testing-system (c) Helmut Weigl www.roehrentest.de

Collecting the Parameters:

Add data | easy-match | easy-matcn | print | THD  CurveTrace |
curve trace special
system: & 1 {2 3
which current? . . c =
& 1a (max. 20 steps) quantity curves/steps: -
" la +Ig2 (max. 10 steps) 7 ]
delay [s]: =
Ug1(-)
{* wariable from[v] © constant [v] " steps [V]
<[ >
20,00
Ua(+#)
{™ wariable upto W] ¢~ constant [V] {+ steps [V] 0.0 ﬂ
<li[2 [3a [4 [5 | L=
|25«:-.-:|
Ug2{+)
" wariable upto [W] f* constant [V] (" steps [V]
<[ -
1250
ui-)
{* constant [W] (" steps [V]
<[; >
0.0
Uh (+)
{+ constant [W] (" steps [V]
<[ >
please fill all parameters manually
load parameters save parameters = start
parameters

system: fw 1 {2 (3

System: Specifies for which of the up to 3 tube systems characteristic curve recording shall be
performed.

Characteristic curve recording and parameter acquisition are only possible for one system at a time.
If multiple systems are involved, the characteristic curves must be recorded sequentially. Switching
systems resets the parameters to the default values shown in the main window. Therefore, select the
system first and then modify the parameters.

which current?
{* la (max. 20 steps)
{— la+Ig2 (max. 10 steps)

Selects either recording of la only or both of la and 1g2
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quantity curves/steps: 3 ﬁ
1-20(max.) if only la is needed, 1-10 (max.) if both la and Ig2 shall be measured

delay [=]: 2 ﬁ

Delay time in seconds between the curve recordings (note: when the heater voltage is changed, this
time should be increased due to the large thermal inertia of the tube).

(o=
This field allows to specify a step distance for automatic filling of the following steps starting
from the first step value.

With the button e recording of the characteristic curves is started.
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For all voltage sources (Ua, Ug1, Ug2, Ug3, Uh) the voltage's variation type must be specified:

1. 'variable'
For this voltage type the voltage is linearly ,ramped-up/down“ beginning at a given starting value.

possible options are:
e Ug1 variable -> Input characteristic curve la = f(Ug1)
e Ua variable -> Output characteristic curve la = f(Ua)
e Ug2 variable -> Output characteristic curve la = f(Ug2)

e Ua and Ug2 variable -> Output characteristic curve la = f(Ua,Ug2)
if Ua = Ug2 -> ,Triodenmode” (triode mode)
if Ua > Ug2 -> ,Ultralinearmode” (ultra linear mode)

2. 'constant'

For this voltage type the voltage is kept constant at the same, given value for all characteristic
curves.

3. 'Steps’
For this voltage type the voltage is changed step by step. It is possible to alter several
voltages at the same time for this voltage type.
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Notes:

¢ All required input fields must have values set (may not be empty)

e Uh, Ua and Ug2 must be > 0 for all input fields

e Ug1 must be <=0 for hardware up to V8. For hardware from V9 onwards, <= +0.5V
(normally OV, if necessary up to +0.5V at a few mA).

e Ug3 must always be <=0

¢ Uh may not exceed 1.5 times of the tube's normal value (as specified in the tube database)

e There is no need for a given order of the step values. E.g. it is possible to record 3 curves
with Uh=6V and then 3 curves with Uh=6,3V

e Recording of characteristic curves can only be done for those tubes where curve recording
is allowed for the respective tube type (same as before)

¢ Due to the fact that with this mode of curve recording only one system can be recorded at a
time the tube type ,Triode(double)” [double triode] cannot be used here

e Ug3: For the "Pentode" tube type, the grid is permanently connected to ground and thus to
OV. There are two ways to connect the grid to a different negative voltage Ug3(-) for the
characteristic curve recording:
1. Select the "Pentode-G3" tube type in the tube data (do not overwrite the data set, but

copy it!).

2. Using the <Pentode-G3> checkbox.
15,3 |
[T G1<-=G3 [v delete preexisting curves

the tube typ'e can remainl set to"'Péntode" hére. The <G1<—G3> checkbox reverses
the assignment of the electrodes. This means that the G3 voltage can be made variable
via the G1 card.

reset

load parameters zave parameters
parameters

With this buttons you can save and reload all parameters of the curve trace. You can use these
buttons to save and reload the parameters. Parameters are saved under the system currently
selected at the top. When reloading, the selection automatically switches to this system. For tubes
with multiple systems, a separate parameter file must be saved for each system.

If the filename of the parameterfile is exact the same as the tube name, then the parameter
file is loaded together with loading the tube data.
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EF80, characteristic curve la = f(Ug1) with Ug2 as parameter; family of characteristics with 14 curves,

with parameter Ug2 decreasing in steps of 5V

(] RoeTest - professional tube-testing-system - Kennlinien auswerten

Ug2=155
Ug2=135
— — ug2=115

21

20

19

18

17]

16

Kennlinienaufnahme spezial
1 2 3

—welchen Strom ?
* la (max. 14 steps)
 la+lg2 (max. 7 steps)

System:

Anzahl Kurven/Steps:

erzdgerung [s]:

=

Draten +| easy-match | easy-match III Ausgahel Klirrfaktor ~CurveTrace |

(=
4 4

F 2

Ug1 (-}
* variabelab [V] " konstant [V]

i steps W]

]

£

Ua (+}
{ wariabelab [V] {* konstant [V]

i steps [V]

15

14 s

eeeee

AN

/
/

170.0

Ug2 (+)
{ wariabelab [V] { konstant [W]

i steps [W]

= =]

1 2 I3 Ja [s e [z

[z [a

[10 11

[12 T13 [1a

1700|166 | 180 (165 |150 |145 | 140

136 | 130 |125

120 | 115

110 | 105

Ug3 (-)
’7 % konstant [v]

i steps [W]

]

0.0

"I.Ih [+)

i* konstant [V]

i steps W]

]

83

bitte alle Parameter manuell fillen

la.Messd.von BD |
laden Messdaten |
Grafik 1dschen |

Ol - zuriick |
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EF80, characteristic curve la = f(Ua), with Ug1 as parameter; family of characteristics with 14 curves,
with parameter Ug1 decreasing in steps of 0.1V

(] RoeTest - professional tube-testing-system - Kennlinien auswerten = B
<= | Ugl=-15 Ugt=-1,4 Ugl=-13 Ug1=-12 Ugt=-1,1 Daten +| easy-match | easy-match III Ausgahel Klirrfaktor CurveTrace |
------- Ugl=-t -------Ug1=-0,9 ------- Ugl=-08 ------- Ugl==07 ------- Ugl=-06 1= .
_ — — Ugl=05 — — Ugl=-04 — — Ugl=03 — — Ugl=02 Kennlinienaufnahme spezial
System: 1 2 3
21 =
—welchen Strom ? —————————————— . 18 =l
&l (max. 14 steps) Anzahl Kurven/Steps: =
20 =1 | " la+lg2 (max. 7 steps) ) =l
Verziogerung [s]: =
Ug1 (-}
(™ variabelab V] " konstant [v] i+ steps [v] I 010 i||
1 2 [a Jsa [s 6 [z la [o T[40 [11 [42 [43 [1a
45 |4 |13 (42 [0 |41 |08 0& 0T |06 (05 [04 |03 |02
Ua (+)
]_’ {+ variabelab V] ¢ konstant [V] i steps [V] |
170,0
Ug2 (+)
" variabelab [V] % konstant [V] i steps V] |
70,0
E Ug3 (-}
= ’7 i+ konstant [V] i steps [V] |
0.0
Uh (+}
’7 i+ konstant [V] i steps V] |
63

bitte alle Parameter manuell fillen

la.Messd.von BD |
laden Messdaten |
1 Grafik Idschen |
10 20 30 40 50 B0 70 80 90 100 110 120 130 140 150 160 1 &l
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EF80 characteristic la,lg2 = f(Ug2) for two different heater voltages

(] RoeTest - professional tube-testing-system - Kennlinien auswerten = B
<= | Uh=§3 Uh=8,0 ----- Uh=§3 ----- Uh=g,0 Daten +| easy-match | easy-match III Ausgahel Klirrfaktor CurveTrace |
_ Kennlinienaufnahme spezial
11
System: 1 2 3
—welchen Strom ? —————————————— . Iz =1
e (max. 14 steps) Anzahl Kurven/Steps: =
10 & la+Ig2 (max. 7 steps) 0=l
Verziogerung [s]: =
Ug1 (-}
(™ variabel ab [V] % konstant [v] i steps [W] |
: 1]
15
8 Ua (+)
— (™ variabelab [V] % konstant [V] i steps [V] |
170.0
7
Ug2 (+)
+ variabelab [V] " kenstant [V] i steps V] |
g
70,0
Z
= Ug3 (-}
5| i+ konstant [V] i steps [V] |
0.0
4 Uh (+}
)
’7 i konstant [V] i+ steps V] I 0.00 il |
3 63 |60
bitte alle Parameter manuell fillen
2
la.Messd.von BD |
1 laden Messdaten |
_,=::==5:3:::'“ Grafik léschen |
j| M ,.,-;",","'.".:,::-:,, Jp—
40 50 :]1] T 80 S0 100 110 120 130 140 150 160 1 &l
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EF80 f(Ua), plate and screen currents

I (m)

2

la:lgl=-300 ——— lalgl=-27% ——  la:Ugl=-250 --------- la:Ugl=-2 25

------- la:Ugl=-200 --------- lalgl=-175 la:Ugl1=-150 ———— la:lUg1=-125%

la:Ug1=-1,00 la:Ugl=-075 --------- lg2:ugl=-3,00 --------- lg2:Ug1=-275

IgZ:Ugl=-250 ——— lg2:Ug1=-2 25 —— lgZ:Ug1=-2,00 Ig2:Ug1=-1,75

— — - lgZ:Ugi=-150 — - lg2:Ug1=-1,25 — — - lg2:Ugi=-1,00 lg2:Ug1=-075
EF80 f{Ua)

21
20
19
18
17]

16

Ug2(+}=constv]: 170,0
Uga(-j=const[v]. 0,00

Uhi+}=const]v]: 6,30
\Uﬂ(+}-='|fﬂr['l.l']i 0..170,0
L}‘g*l (-}=steps

\
\
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Grid Current Curve

Recording a grid current curve is possible starting with software version 11.3.0.0, and hardware
version 10 or higher.

For the IG1 checkbox to appear and be checked, the number of curves/steps must be set to 1 and
Ug1 must be marked as variable (example for an EL34):

Add data ] easy-match l easy-match II] outfin ] THD CurveTrace l

curve trace special

system: O | i 2 {3 please fill all parameters
mianualhy

which current? . . 1 il
@ Ia (msx. 20 steps) quantity curves/steps: -
(" la+Ig2 (max. 10 ste -
2 ( s) delay [s]: 2 Zl

f* variable from [V] " constant [V] (" steps [V] up o [v]
<[4 >
0,0

Ua(+#)

"~ wariable upto [V] f* constant [V] (" steps [V]
o 1 >
250,10

Ug2(+)

™ wariable upto [V] " constant [V] {+ steps [V] -10.0 ﬂ
<1 >
150

f* constant [V] " steps [V]
<1 >
0

Uh (+)

{*' constant [V] (" steps [V]
<1 >
53

[~ Pentode -G3 N 1G1) [v delete preexisting curves

reset
parameters

load parameters start |

save parameters

To record a grid current characteristic, it is advisable for the grid voltage to slide from a negative
value to Ug1=0V. The anode and screen grid current must not be too high, as otherwise the
characteristic curve would break off. If necessary, the screen grid and anode voltage must be
reduced.

The characteristic curve is now recorded as usual using the <Start> button. Since the grid current
cannot be measured directly, a relay clicks continuously due to the switching of the grid series
resistor. The grid current is calculated.


http://www.roehrentest.de/

RoeTest -das Computer-Réhren-Messgerit -

professional tube-testing-system (c) Helmut Weigl www.roehrentest.de

The anode current and the grid current are shown in the graph (bottom right).
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Because the grid current is very small, the graph needs to be scaled differently using the slider (left).
The graph now looks like this:

—la:—1lg

| (&)

2 2 7 = = 4 -3 2 -1 {

The grid current consists of various superimposed current components. See my article "Grid Current
and Vacuum.pdf" for more information.
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You can see how the grid current is roughly composed of the various current components:

Green: The starting current (positive) — always present when the grid voltage changes towards 0V
Purple: The ion current (negative)
Red: The residual current (negative)
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