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HEX SHAPER L1009

(conditionneur NIM)

Spécifications

6 canaux identiques dans un tiroir NIM de 1 unité de largeur

Consommations (au total environ 10 W):

+12V, 100mA; +6V, 95mA; -6V, 540mA; -12V, 280mA; =24V, 100mA

Entrée: impédance 5041
impulsions négatives, durée minimum 3 ns
seuil réglable de -10 mV a -300 mV
protégée en continu jusqu'a 3 V
prise de test: tension continue égale &
10 x la tension de seuil

Sorties:"0UT" NIM double (32 mA)
"OUT" NIM simple (16 mA)

"FAST OUT"™ NIM simple (16 mA), & choix
immédiate ("SYNC") ou retardée ("DLYD")

Les impulsions OUT et OUT ont une durée réglable T
de 10 ns & plus de 2,5 HS» mais au moins égale

3 la durée de dépassement du seuil par l'impulsion
d'entrée(ﬁ).

L'impulsion FAST OUT est une impulsion bréve
(10 & 15 ns) synchronisée soit avec le début
soit avec la fin de l'impulsion OUT.

La stabilité des durées est de *1%, mais au
minimum de *lns.

Le temps de propagetion de l'entrée & la sortie est
de 10 & 15 ns.
Il est possible de retarder une impulsion par la mise en

cascade de deux conditionneurs (utilisation de la sortie

FAST OUT DLYD du premier conditionneur) .
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Fast shaper

Description of one channel of the L1009 Hex Shaper.

Each channel is built around a fast, sensitive monostable

with a more than 150 to 1 output pulse width adjustment.

L; Brown has used the fast comparator AM6BS as a monostable;
our design improves the thermal stability and range of output

duration.

lc The monostable

The input accepts fast negative pulses from -10 mV
to -3 V, with a width greater than 5 ns. For an input pulse
shorter than the output pulse, the output width is continu-
ously variable from 10 ns to more than 2.5 ps; in any case,
the output width is equal either to this preselected value
or to the duration of the input pulse above the threshold,
which is the greater. No multiple pulsing is observed at the
output, even for slowly decaying input pulses.

Figure 1 shows a somewhat simplified diagram of the
monostable. The quiescent voltage on the Latch Enable (LE)
input of ICl, fixed by D1-3 and the current in Pl, is chosen
such that, for any current I from some tens of PA to a
maximum value I g 4= 5 mA, the latch is disabled. When Q
goes low in response to an input pulse, D4 is cut and the
latch is enabled for a time determined by the discharge rate
of Cl by I . The LE input has a temperature coefficient
(about 3 mv/°C aftef l)) which is not negligible as compared
with the-900 mV pulse on Q. The quiescent voltage on LE
has thus also been made temperature dependent by close
thermal coupling of D1, D2 and IC1; to this effect, D1 and
D2 are glued on top of the metal can. The thermal stability
of the output width is thus greafly imbroved; between 20°C

and 60°C, it is less than .04 %/°C at T=2ps and becomes
smaller at shorter T.

1 ,
) Leonard Brown, Designing with high speed comparators;

Advanced Micro Devices Application Note, Dec. 1975
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Due to the propagation times in the comparator,
very short input pulses just above threshold fail to trigger
properly the monostable; the resulting short (about 5ns)
malformed pulses observed on Q are rejected by the output
pUIsesgggagfngﬁich performs an AND between the pulse on Q and
the same pulse delayed by 7 ns.
For 10 ns output pulses, the maximum periodic

repetition rate is slightly greater than 30 MHz.
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For the setting of the output width T, a Non Linear

The current source

Current Source (NLCS) strikes a compromise (curve A, fig.2)
between a linear setting (so many ns per turn, curve B)
and a constant relative variation setting (so many % of T
per turn, curve L) and provides a smooth adjustment of T,
without excessive sensitivity at one or another end of the
range. Other curves can be obtained by changing the values
of the components of the NLCS, as explained in the Appendix.

The multiturn potentiometer P2 adjusts the current [

from a low value of about 25 pA (P2 fully cw) to a ‘

maximum value of 5 mA (P2 fully ccw) set by P3. Without the
amplifier A2, the voltage VR across R7 would be constant and
the variation of I would follow curve B, with the advantage
over a simple variable resistor that it does not require a
high valued variable resistor with contact resistance
problems.

The voltage across Rl0, proportional to I, is

amplified by A2. Increasing I, starting from a low value,



increases also VR’ until D4 saturates; from this point
onward, the setting of T is linear; this positive feedback
provides an expansion of the setting of the first hundreds

nanoseconds.
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The circuit of a complete channel is shown on fig. 3.

The complete circuit

An input diode limiter protects the monostable
against transients of more than 3.3 V; the mean level at
the input should not exceed 5 V, as determined by the
allowed dissipation of R;.

The threshold Vgppgp is set by P4, the 741 working
as a voltage follower and a voltage divider of 10 to 1 ratio
to a value between 10 and 300 mV; a voltage equal to lU.VREF
can be measured on TP.

Two outputs are generated from the signals T and T:

i) NIM DUT and NIM OUT
The ECL levels T and T switch a 32 mA current from one
output transistor (MPS 2369) to the other, forming a
classical ECL to NIM level shifter.
ii) FAST 0OUT
T and T are first differentiated, producing a short
(about 10 ns) pulse on the high to low transition of
either T or T, a® selected by the DLYD/SYNC switch; this
pulse is then converted to a 'NIM FAST OUT pulse by a
current switch. In the SYNC mode, this FAST OUT pulse
appears on the leading edge of the monostable pulse; in

DLYD mode, on the trailing edge.
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4 Procedure of adjustment

See fig. 4.

max
I can be measured directly by removing the jumper

I JUMPER.

P2 fully ccw; adjust P3 for I = 5 mA.

min
Verify that Imin lies between 25 and 35 uA.

Solder the jumper.

Latch Enable quiescent voltage

Inject -200 mV, 5 ns wide pulses at the input.
Threshold (Pa) at 100 mV; max. width (P2 fully cw).
Observe leading and trailing edge of the 2 to 3 us
output pulse and adjust Pl so that:

i) the delay between input and output pulse be minimum
ii) there be no time jitter on the trailing edge.

Then the DC level on the LE input should lie

between -1.15 and -1.25 V.

Minimum output width
P2

Adjust Cl for 10 ns output width.

fully ccw



Appendix: calculation of the NLCS
Let us define by w the setting of P2, assuming that
P3 = 0; ww varies from 0 to 1 when P2 is fully clockwise.

Assume that no current flows out of the base of Ql.

Lat us define

R7
- (P2+P3) _ R12
RE J R10 G 1 + A11 Rp = || R8
R9
It is easy to show that
i = RE . I (l)
VO =G . Vi (2)
v v
VR = Yz 4+_0 (4)
R RB 9
p
The following relation is always true: I = _VrR (5)
w 'RE
As long as D4 does not conduct,
and for all w greater than o . = G.mgg—. the following
relation between I and vZ holds:
R 1
1 vy ¢ —— (6)
“ RERS 1 -~ oo
By comparing (5) and (6), it follows that
R 1 S :
Vg = V3 Rg s for 1>y Wiy (7)
T

where wWgis the setting of P2 at which D4 starts to conduct.
For lower values of w, Vo remains constant and equal to

'} sz-fO.ﬁ

os
From (2) and (3), one calculates that
\V4
Vg = & é’-“ for 0< & < Wy (8)

The following condition must be respected:
We > L9 ymin
One has to be aware that, as w approachesw, .. the

value of [ becomes increasingly sensitive to the values

of G, R R9; if x = u)”m, the factor multiplying is

p’
M =
l-x

Therefore, L& o ought to be larger than«’ n;, by at least 10%.
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Dimensioning the NLCS:

Given: power supplies, VZ' Imin’ Imax

Choose a reasonable value for RT: RT = RE
(P2 + P3) larger than R10, so that RE =ll(RlD,P2)
vV, =1
Hence Rg <: el
Imax

Chaoose Is(uJ 5) so that it falls between curves B and C.

Defining: Vg ., = RE . Imin
VRS = RE ° IS .pt) s
VDS = VZ‘+ 0.6 3 _
For w =-bus, D4 must be conducting, so that
: y -
G = os and -l_2= G-1
I°Re R11

Assuming now that Rp = R7,

V%s —~G;Vk»un

one can céléulate

R9 = R
- P V.. - .
RS A win
RB8 = 2
V. (,_1_ CH
Rmin RP Rg
VR o
For 1 = Imax' vt =__"S ; hence P3 = p2 ¢
. I .R /‘—b\:o
max E
G.R

is sufficiently

Finally, verify that Woin = RS

smaller than u)s.
If necessary, it is now possible to redo the calculation

with better values for RE' Rp and Q.

Note:
I_.
curve B is defined by ] = —Min
o)
and curve C by I = 1 . exp{-w/LL)

max

where N =1/ fn(Imax/Imin)
Curves A,B and C do not give I, exactly for the same .,
but the difference is not important.

JFL 24.1.,1978



NON LINEAR CURRENT SOURCE
+H1 45,7V & NOTES
- ) R0 man M |
2\4 VR 3 = 1:(oww, o~ [Im l " Vo Vee = =Vee = 53V
| | - At A2 MC Au58 Co
Va & D, D4.D.03 AN 4448 OR EQUIVALENT
[ R+ a2 - Dy He 5082 - 2835
26 S Gy, Q2 AN 4126
27k M o R43 e ANg2
? ¥ [ Raz = AL UNMARKED (APACITO
LY " 5k QTORS - JOnt  csramic
J fzf) . 9 ! M,D; THERMALY COUPLED TO IcA
' — 1 ’
B ) oK T JoMPER
Q?. D3
vr_c. -1125\/ T I
4
50 I_/ _é %
INOUT LE 71 _J'— o ——
PULSE >Sns — == + Q ui Vee LCE):>_L R
\[ I QuTPUT
AM GBS HL 4h Mc AoM? Z
_ I & ! el Aoo. —‘D__r - g Ovveut
Q R _T_ R3 _T_ T2 |_?,_;
~40mV . [ by ey 7
t: s5¢o U Ll 560 lf'lfF ﬂPF
-3V Vee Vee Tns DELAY
MONOSTABLE QUTPUT PULSE  GHORTENER
FIG. 4 -  MONOSTABLE AND CURRENT S0URCE

JANY. 1938 N,



i N SN NN DI . T
1 e ;_ — =
_4 A taaatean o ol Rt | R T
| i 5
| | | | | ]
- =y S — | et N B L SOCR: SENSIE S
e | ] |
T 7 ; 1; ";'h':'t;;; """"
S ! —rr—* 1+ 10
. :' tnsJi |
G ] f F [l g
A ey .é{._l_m_%f@ | | _#__‘ I -
i } |

AL ﬁ,ﬁ[cwl?mt I N N
B AT /A cans'famrf : | |

|
| |
L :qus’rm wii o W el

33 I A

‘O_ e .
FLS D | Tadd Tl v |se Hw TR
(T w\efsuuﬁ{ own QO‘M/{(M/‘) CJFL 4.X12¢




oer FIG. 4

Vee
B2X?5
12K W covs NLCS
I |
INPUT D '
480 N _I_l_ T l
~ P | _ MoNoSTABLE | T
5 AM 685 HL
BLXTS H
33x[] FFc2vé — =

Vee

30K

Pl
A0k

% = 5
fonF
220 [
P

2.
- 270
4
+
-4 80
TP

10+ Vigee (—o.w ™ -3v)

FIG.3 -

NIM
ouT

Y MC 10417

o

A COMPLETE CHANNEL

D ANY{44R  or eqwlva\ent

Janv. 978 wo.



