
MODEL HE 400 MICROWAVE BARRIER
(cod. HE400)

IN TRO DUC TION
The HE400 is a mi crowave barrier sy stem for external
protection that re quires a simple and fast assembly.
The maximum distance of the beam betwe en a
transmitter and a re ceiver is 200 meters. The HE400
bar rier fea tu res four field se lec tab le mo du la tion fre-
quencies to al low the in stallation of bar riers within clo -
se proximity and to re duce the pos sibility of cross link
mo du la tion or mu tual in ter fe ren ce.
The HE400 barriers re quires a low cur rent absorption
(40mA RX, 38mA TX) thus al lowing au tonomy for a
long period of time with the use of the in ternal 12 Vcc
– 2,1Ah bat tery (in each TX and RX units) in case of
mains power failure. This bat tery gi ves an autonomy
of over 36 hours.

De scrip tion
Each mo del HE400 consist of one mo del HE400T
transmitter and one model HE400R re ceiver, each sup -
plied with universal mounting bracket for pole mod.
HE401 (dia meter mm 70- 100).
In or der to sa ti sfy more spe ci fic in stal la tion re qui re -
ments, the fol lowing accessories for HE400 are avai-
lable as op tion:

Part number Model De scri ption

HE402 HE402 Ho ri zon tal wall mo un ting 
brac ket

HE403 HE403 Pole mo un ting brac ket for
dia me ter 70- 110 mm

HE405 HE405
Tran sfor mer for powe ring
one HE400T or HE400R:
230Vac/19 Vac, 30 VA

HE410 HE410
Out do or con tai ner for
HE405 tran sformer. For pole
mounting use HE403 bracket

HETS400 TS400 Test in strument for HE400

HE19- 12 GP2.1-12 12V 2,1 Ah backup battery
for HE400T and HE400R.

Prin ci ples of op era tion
The transmit ter ra dia tes am pli tu de mo du la ted X- band
energy to the re ceiver where the re ceived energy is
amplified and pro cessed so that it cau ses an alarm re -
lay to be energized. When an in truder ap proaches
the beam, the energy de tected by the re ceiver causes,

if the predetermined le vel is re ached, the re lay to be 

de- e ner gi zed and the re fo re an alarm. Ope ra tion of
model HE400 is il lustrated in Fi gure 1. A sing le mo del
HE400 may co ver a di stance up to 200m.
The Re cei ver in cor po ra tes an au to ma tic gain con trol
circuit (AGC) that ade quates the signal to the di stance
nee ded to be co ve red. Furt her mo re the re are pha sed
locked loop circuits (PLL) to de tect the si gnal radiated
within a spe cified frequency band.
Anot her pos si bi li ty is the pos si bi li ty to syn chro nize the
transmitters: in case two or more TX units have to be in-
stalled on two or more pa rallel le vels in the same di -
rection, a connector is avai lable in or der to syn chro-
nize the start of the si gnals radiated to the different re -
cei vers.

Alignment and con trol
In or der to perform a good alignment it is necessary
only a standard volt meter. On both the receiver and
the transmitter it is available the J2 connector (10 PIN
header) for con trolling all the si gnal and the power
supply le vels. We sug gest the use of the op tional
TS400 Test In strument Interface that has on board a
connector, 3 LEDs and buz zer and the con nection cab -
le for the J2 header. This in terface sim plifies the con-
nection of the voltmeter to the barrier. You can even
con nect a oscil lo sco pe in or der to de ter mi ne the le vel
of the received si gnal.
On the Re ceiver and the Transmitters boards there are
also 5 LEDs that show the sta tus of the alarm re lay, the
presence of the power sup ply, the cor rect oscillator
operation and the use of the correct channel between
the TX and the RX.
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In stal la tion
HESA ad vises to make an in spection of the site to pro-
tect con si de ring the fol lowing ele ments:

Width pat tern of de tection area
The width of the beam va ries depending on the distan-
ce between the receiver and the transmitter and the
sen si ti vity le vel used. The fol lowing dia gram (Figu re 2)
allows you to de termine the ma ximum width of the
beam that is at half of the di stance of the bar rier.

Mount ing height
The mo unting height from the ground of the bar rier de -
pends on the in stal la tion re qui re ments but espe cial ly
must be de ter mi ned con si de ring that the in crea se of
the height in creases also the the length of the un cove-
red area that is the area to the ground not co vered by
the beam of the barrier. This in formation is im portant
also for de termining the overlapping of two bar riers
that are crossing or that are in stalled in pa rallel. Plea -
se note that the un covered area in creases by decrea-
sing the sensitivity (see Figu re 4).
Typically the height should be of 85 cm. The
height is betwe en ground and the middle of the devi-
ce.
For se curity purposes we advise to overlap the ends of
the bar riers in or der to eli mi na te the un co ve red areas.
Con si de ring an avera ge sen si ti vity and a mo un ting
height of 85 cm, you should over lap for about 5,5 m
in the cor ners and for about 11 m on the rec tilinear
pro tec tions. In case the re are con se cu ti ve bar riers, the
distance between the centers should be of about 50
cm (see Figure 3).
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Fig. 4: Installation height of devices

Fig. 3: At tention to dead zones!



In stal la tion of the HE400 bar ri ers
Re qui red area. Mo del HE400 barrier must be lo ca-
ted in an area which is free of mo ving object such as
chain link fen ces, trees, bushes and lar ge area of wa -
ter (see Fig. 5). Large mo ving objects within the pro tec-
tion pat tern will be in di stin guis hab le from an in tru der
and will cause nuis sance alarms. The clear area re qui-
red for a mo del HE400 installation depends upon the
distance to be co vered by the link. In each installation
the cleared area must be at least as large as the pro -
tec tion pat tern.

Ter rain. Since operation of the link re quires trasmis-
sion of energy from Trasmitter to Re ceiver, it is impor-
tant to main tain a clear line of sight betwe en the units.
Therefore, the ground must be flat across the protected
area. Any bumps, hills or ditches in the area will
shadow the beam and may pro vide  crawl spa ce for
an intruder. Bumps or hills must be le veled, and
dithches filled so that the area is flat to within 15 cm.
The pro tected area can be any stab le, reasonably
smooth ma terial such as concrete, asphalt, tilled earth, 
or gra vel. If the re is grass or ve getation in the pro-
tected area, it must be kept cut to a ma ximum of 8 cm
in height. All the bushes or branches must be cut in or -

der to have a free area as large as the clear area.

Physi cal pro tec tion. In stall the tras mitter and re -
ceiver in lo cations which pro vide protection from ac ci-
dental dam age as well as from tam pering. Simple de-
vices such as bumper posts or park ing guards may be
used to pro tect equipment from dam age from ve hicles
(see Fig ure 7).

Best se cu rity. Choo se the lo cation that will pro vide
best se curity, yet be free from nui sance alarms. Al-
ways locate mo del HE400 in side a fence or inside a
controlled ac cess area to pre vent unwanted alarms
due to ran dom foot traffic, vehicles, or large animals.
Typically, units should be mounted between 0.75 and
1.0m above ground le vel and far enough in side fen ce
to provide a clear area of pro tection (see Figure 8).
For ma xi mum se cu rity it is ne ces sa ry to over lap the
ends of links so that the dead spot be low and imme-
diately in front of the adjoining link is pro tected. This
type of lo ca tion gi ves ma xi mum pos sib le se cu rity. A
11m over lap is re com mend ed at in ter me dia te points,
and a 5.5m overlap is re commended at corners. If site
de mands shor ter over lap, in crea sed sen si ti vity will re-
duce dead zone, but will also wi den beam. The offset
of overlapping links in line should be ap proximately
50cm; this di stance should be measured from cen ter
of each unit.

Connection of the de vice to the AC
sup ply
The ap paratus work with AC supply at a ma ximum vol-
tage of 19Vac. The connection between the receiver
or transmitter and the transformer should be the shor -
test possible (less than 4 m) with a wire not less than
1.5mm2. The wi res which con nect the tran sformer to
the 220 VDC must have a sec tion of 2.5mm2. In case
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Fig. 5: At tention to trees!

YES NO

Fig. 6: Installation on flat grounds only 

YES NO

Fig. 7: Avoid in terferences with mov ing objects

YES NO

Fig. 8: Dis tance from the fence

YES NO



the AC sour ce is low vol tage (19Vac), in sulation tran -
sformers should be used, 20V: 20V of at least 80VA.
The length of the con nection and the pos sibility that
each de vice can use a maximum current of 1A must be 
considered in the connection to the 19Vac power sup -
ply; in any case the section of the wi res must not be
less than 1.5mm2.
Note: The cable which car ries the bar rier sup ply from 
the transformers to the battery heads must be shiel ded
and the shield must be con nected to the ground.

Connection of the backup bat tery
Inside each transmitter and re ceiver unit the re is a spa-
ce for in stalling a re chargeable bat tery of 12V 2,1
Ah. The battery is charged by the sup plier inside each
head and it is connected to it by red and black wi res
with sup plied with clips wi red to the wire ter minal. This
battery, when the re is no mains supply, allows an au to-
nomy of over 36 hours to the de vice (when ful ly char -
ged). If a greater au tonomy is ne cessary, a larger
power supply should be installed very closed to each
device. The connection of the se power supply units
should be done at the terminals of the de vice marked
with the sym bols of - and + 13,8 VDC. The si zing of
these groups should done con sidering that the DC cur -
rent drawn by each single re ceiver or transmitter unit
is 70mA ap prox., in cluding the cur rent drawn by the
bac kup bat te ry.

The fol lowing in for ma tion de scri be the wi ring and the
alignment of the barrier. Please read carefully the in-
for ma tion about the con nec tor J2.

HE400T Trans mit ter
MS1: terminal block of TX printed board
VAC0/VAC1: power sup ply, connect the 19 VAC
output of the tra sformer.
PT0/PT1: tam per cir cuit out put N.C., for pro tection
against unaut ho ri zed ope nings, mo ve ments or tam pe -

ring. In nor mal conditions the re is a NC circuit (0 ohm)
voltage free. The ope ning of the contact is de termined
by a mo vement of the TX unit (by AMP1) or af ter a re -
moval of the head cover (change of state of the switch
connected to J3).
SYNC: With JP1 clo sed (de fault) in this block the re is
the si gnal for synchronizing ot her TX units when two or
more TX de vices are wor king near as in the case of a
two le vels pro tec tion.
-TX Mas ter: clo se JP1 and make a con nection
between the terminal SYNC of the TX Mas ter to the ter -
minal SYNC of the TX Slaves.
-TX Sla ve: open JP1 and make con nection the termi-
nal SYNC of TX Sla ve to the terminal SYNC of TX
Mas ter.
Im por tant!:
- do not make any con nection to the terminal SYNC if
the syn chro ni za tion fea tu re is not used.
- Use max three TX Slave with each TX Master, to tal
length 60m max. (to tal) of wire con nection (ca pacitan-
ce not hi gher than 150 pF/m).
- The TX Slave units, when syn chronized, use the same
frequency of the TX Master.
- Con nect to gether GND ter minals of TX Mas ter and TX
Sla ves.
JP1: jum per set ting for TX Master or Slave. See SYNC
de scrip tion, con nec tor MS1.
AMP1: mo vement sensor de vice. See PT0/PT1 de-
scrip tion, con nec tor MS1.
J3: mi croswitch con nec tor against unaut ho ri zed ope-
nings of the cover of the head. See PT0/PT1 descrip-
tion, con nec tor MS1.
D22: gre en LED, mo nitors the 19Vac power sup ply
presence. Without the power supply and with the bac-
kup battery in stalled, the LED is tur ned off but the devi-
ce con tinues to work nor mally.
D21: red LED, TX mo nitors the oscil lator. With the
oscillator wor king cor rectly the LED is tur ned off. In
case of an oscillator trouble, the LED is tur ned on. It is
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Fig. 9: Transmitter unit cir cuit board
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turned on also with JP1 open (TX Slave) and without
SYNC si gnal from the Mas ter TX.
SW1: se lect one of the four modulation fre quencies
for the TX unit; the same fea ture is found on the RX
heads.
Set TX and RX jumpers at the same po siton for pro per
func tion.
J1: TX An ten na as sem bly con nec tion
J2: TX mea su re con nec tor.
Pin 1: re fe ren ce vol ta ge (13,8 VDC)
Pin 2: re fe ren ce GND
Pin 3-8: not used
Pin 9: TX oscil la tor re fe ren ce vol ta ge:
- 0 V troub le on oscil lator
- 9 V nor mal wor king
Pin 10: in ter nal re fe ren ce vol ta ge (9 VDC)

Note:
The vol tage on pins 1-2 is also ap plied to MS2 con-
nec tor for re char ging the bac kup bat te ry.
It is pos sible to connect a LED to pin 9 (po sitive) and
pin 2 (ground) with low cur rent ab sorbtion (ty pical
2mA) to mo nitor the oscil lator; in any case, sin ce it is a 
CMOS de vice output, the max cur rent output is 5mA.

MS2: con nector for the bac kup bat tery; con nect the
12V 2.1A re char geab le bat te ry fol lowing the po la rity
indications marked on the printed circuit; the F1 fuse
(1A) is in se ries with the po sitive of the battery.
The bat te ry is au to ma ti cal ly char ged by the sup plier
inside each head. This battery gi ves the TX an au to-
nomy of over 36 hours in case of mains fai lure.
F1: Battery protection fuse. See MS2 de scription.
U2: TO- 220 vol ta ge re gu la tor, pro vi des vol ta ge re fe -
rence (13,8 VDC). TO- 220 me tal case is in sulated
from the me tal case.

Gen eral note
The TX electronic board are avai lable with the optio-
nal TEST function and Stand- By mode: see silk-screen
circuit on MS1.
If the se func tions are active:
TEST: Ap ply a GND signal (take pin “-“ from MS2) to
activate the test function; the test will be po sitive if the
cor re spon dent RX will ge ne ra te an in tru sion alarm.
The D20 red LED turns on when the test is active.
STBY: Ap ply a GND signal (take pin “-“ from MS2) to
activate Stand-by mode of the TX; this in hibits MW si -
gnal emission of TX. Do not mo dify the JP2 jumper set -
ting (factory de fault) on the solder side of the PCB.

HE400R Receiver
MS1: terminal block of RX printed board

VAC0/VAC1: power sup ply, connect the 19 VAC
output of the tra sformer.
PT0/PT1: tam per cir cuit out put N.C., for pro tection
against unaut ho ri zed ope nings, mo ve ments or tam pe -
ring. In nor mal conditions the re is a NC circuit (0 ohm)
voltage free. The ope ning of the contact is de termined
by a mo vement of the RX unit (by AMP1) or af ter a re -
moval of the head cover (change of state of the switch
connected to J3).
ALL0/ALL1: Alarm circuit out put NC. In nor mal con-
ditios the cir cuit is clo sed (35 ohm vol tage free) whi le
on the op posite it will be open (R=8). The out put is
con nected to a pho to cou pler de vi ce and the re fo re the
maximum cur rent load must be lower than 100mA.
AMP1: mo vement sensor de vice. See PT0/PT1 de-
scrip tion, con nec tor MS1.
J3: mi croswitch con nec tor again unaut ho ri zed ope-
nings of the cover of the head. See PT0/PT1 descrip-
tion, con nec tor MS1.
D9: gre en LED, mo nitors the 19Vac power sup ply pre-
sence. Without the power supply and with the bac kup
battery in stalled, the LED is tur ned off but the device
con ti nues to work nor mal ly.
D8: gre en LED, mo nitors the RX link to the TX si gnal.
D7: red LED. The LED turns on when an alarm is de -
tected.
SW1: se lect one of the four modulation fre quencies
for the RX unit; the same fea ture is found on the TX
heads.
Set TX and RX jumpers at the same po siton for pro per
func tion.

J1: RX An ten na as sem bly con nec tion
J2: RX mea su re con nec tor.
Pin 1: re fe ren ce vol ta ge (13,8 VDC)
Pin 2: re fe ren ce GND
Pin 3: 200mV si gnal. By con necting an oscilloscope
(AC), it is pos sible to determine the quality of the si -
gnal re cei ved; af ter the nor ma li za tion pe riod it must
sta bi li ze to 200mVpp ±5%.
Pin 4: not used
Pin 5: threshold value. It in dicates the threshold value
set on the RX, se lectable by PT5 trimmer.
This va lue is in ver sely pro por tio nal to the de tec tion
sensitivity and the va lue must be in the range 0.4-9 V
mea su red with a di gi tal volt me ter.
Pin 6: RX alarm out put re ference vol tage:
- 0 V: not in alarm
- 9 V: in alarm
Pin 7: in ter nal re fe ren ce vol ta ge (5 VDC)
Pin 8: AGC si gnal: barrier alignment voltage re feren-
ce, in versely pro portional to the qua lity of the bar rier
alignment.
For the best alignment, the si gnal must be in cluded
in the range 2,5-6,5 VDC.
Pin 9/10: not used.
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Notes on the above listed sig nals
- The voltage pre sent on pins 1-2 is also used on the
MS2 con nec tor for re char ging the bac kup bat te ry.
- The si gnal on pin 3 must be mo nitored in tho se parti-
cu lar cri ti cal in stal la tions whe re it can hap pen to have
a strong si gnal re flec tion. In nor mal in stal la tion con di -
tions, it is suf ficient to align the units using a digital
voltmeter con nected to pin 8 (AGC) and pin 2 (GND).
- It is pos sible to con nect a LED with low current con -
sumption (2 mA) di rectly to pin 6 in or der to mo nitor
the alarm out put. Con nect to this pin loads lower than
5mA.
- The AGC si gnal on pin 8 must be mea sured with a di-
gital voltmeter. Wait at least for 10 se conds betwe en
each alignment test in or der to consider valid the mea -
su re.

PT4: Trimmer for adjusting the RX speed de tection:
turn clockwi se to lower this pa rameter and on the op -
posite for in creasing it (see on the printed circuit for re -
fe ren ce si gnals).
PT5: Trimmer for adjusting the RX sensitivity: turn
clockwise to lower this parameter and on the op posite
for in creasing it (see on the printed circuit for re feren-
ce si gnals).
MS2: con nector for the bac kup bat tery; con nect the
12V 2.1A re char geab le bat te ry fol lowing the po la rity
indications marked on the printed circuit; the F1 fuse
(1A) is in se ries with the po sitive of the battery.
The bat te ry is au to ma ti cal ly char ged by the sup plier
inside each head. This battery gi ves the RX an auto-
nomy of over 36 hours in case of mains fai lure.
F1: Battery protection fuse. See MS2 de scription.
U2: TO- 220 vol ta ge re gu la tor, pro vi des vol ta ge re fe -
rence (13,8 VDC). TO- 220 me tal case is in sulated
from the me tal case.
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Fig. 10: Re ceiver unit cir cuit board
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Min. Norm. Max. Note
Wor king fre quency 9.5 GHz 9.9 GHz 9.95 GHz
Ma xi mum power 3 mW
Mo du la tion On/off
Du ty-cyc le 50/50
Number of chan nels 4

Ge ne ral in ter nal re fe ren ce vol ta ge 13.8 VDC
RX cur rent drain in stand-by mode 45 mA
RX cur rent drain in alarm con dition 40 mA
TX cur rent drain 38 mA
ALARM OUT PUTS
TX tam per, ope ning and mo vement (NC) 30 VA P max
RX tam per, ope ning and mo vement (NC) 30 VA P max
RX alarm out put (NC) 100 mA I max
CON TROL
RX sen si ti vity Trim mer

The fol lowing sta tement will be pro vided with the equi pent as re quired by Ar ticle 6.3 of the R&TTE Di rective, 199/05/EC:
HE400T is in con formity with all es sential re quirements of the R&TTE Directive 1999/05/EC. This equi pement has been as sessed to the fol lowing stan dards:
• Draft ETSI EN 300 440 part 1&2, July 2000 
• ETS 300 683: June 1997
• EN 60950: 1992, Incl Amdt 1.4, 11 (+EN 41003/1993)
This pro duct is mar ked with     0682 wich si gni fies con for mity with Class II pro duct re qui re ments spe ci fied in the R&TTE Di rec ti ve.
Hesa S.p.a. also declare the pro duct HE400, is in con formity with 89/336/EEC and 73/23/EEC di rectives .
The pro duct. HE400 has been as sessed to the fol lowing stan dards:
• ETS 300 683: June 1997
• EN 60950: 1992, Incl Amdt 1.4, 11 (+EN 41003/1993)
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