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INSTRUCTIONS

MODEL AVP-AV-1-C
0 TO 10 VOLTS, 1 MHz
HIGH SPEED PULSE GENERATOR

WITH 100 ps RISE TIME, 200 ps FALL TIME

SERIAL NUMBER:

BOX 5120, LCD MERIVALE
OTTAWA, ONTARIO
CANADA K2C 3H4



WARRANTY

Avtech Electrosystems Ltd. warrants products of its manufacture to be free
from defects in material and workmanship under conditions of normal use. If,
within one year after delivery to the original owner, and after prepaid return by
the original owner, this Avtech product is found to be defective, Avtech shall at
its option repair or replace said defective item. This warranty does not apply to
units which have been dissembled, modified or subjected to conditions
exceeding the applicable specifications or ratings. This warranty is the extent of
the obligation assumed by Avtech with respect to this product and no other
warranty or guarantee is either expressed or implied.

TECHNICAL SUPPORT

Phone: 888-670-8729 (USA & Canada) or +1-613-226-5772 (Intl)
Fax: 800-561-1970 (USA & Canada) or +1-613-226-2802 (Intl)

E-mail: info@avtechpulse.com
World Wide Web: http://www.avtechpuise.com
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INTRODUCTION

The AVP-AV-1-C is a high performance instrument capable of generating up to 10V into
500 loads at repetition rates up to 1 MHz. The rise time is less than 100 ps, and the fall
time is less than 200 ps. The pulse width is variable from 0.2 to 4 ns.

Instruments with the "-P" model suffix can generate 0 to +10V, whereas instruments
with the "-N" model suffix can generate 0 to -10V.

Instruments with the "-P-PN" suffix generate 0 to +10V at the main output, and are
supplied with an inverting transformer that can be installed on the output to generate a
negative signal.

Instruments with the "-N-PN" suffix generate 0 to -10V at the main output, and are
supplied with an inverting transformer that can be installed on the output to generate a
positive signal.

Instruments with the “-DPP” or “-DPN” options can generate pulse doublets with
variable doublet spacing. The maximum output amplitude for these units is reduced by
30% compared to standard units (i.e., to 7V). The two pulses in the double can be
delayed relative to each other over a -5 to +5 ns range.

The output is designed to drive 50Q loads. (A 50Q load is required for proper
operation.) The output is AC-coupled.

This instrument is intended for use in research, development, test and calibration
laboratories by qualified personnel.



AVAILABLE OPTIONS

The AVP-AV-1-C is available with several options:

-DPP Option: Double pulse waveform (both pulses in doublet are +). The two pulses in
the double can be delayed relative to each other over a -5 to +5 ns range.

-DPN Option: Double pulse waveform (one pulse +, one pulse -). The two pulses in the
double can be delayed relative to each other over a -5 to +5 ns range.

-EA Option: the output amplitude can be controlled by an externally generated 0 to
+10V analog control voltage.

-ECL Option: the input trigger levels are ECL, rather than TTL.

-EO Option: the output offset can be controlled by an externally generated 0 to +10V
analog control voltage.

-EW Option: the output pulse width can be controlled by an externally generated 0 to
+10V analog control voltage.

-M Option: a monitor output is provided.
-OS Option: an externally generated DC offset can be added to the output.

-OT Option: an internally generated DC offset, controlled by a front-panel dial, can be
added to the output.



SPECIFICATIONS

Model: AVP-AV-1-C!
Amplitude®*#: (50 Ohm load) 0-10 Volts
Pulse width® (FWHM) 0.2-4ns
PRF: external trigger mode: 0 Hz to 1 MHz

internal trigger: 100 Hz to 1 MHz
Rise time (20%-80%)’: <100 ps
Fall time (80%-20%)’: <200 ps
Polarity: specify -P, -N, -P-PN, or -N-PN (see note 6)
Dual-Polarity Option Style: One output, with inverting transformer accessory.
Two channel option: Optional’.
Double pulse option: Optional®,

Propagation delay:
(Ext trig in to pulse out)

< 70 ns (Ext trig in to pulse out)

Jitter, Ext trig in to pulse out: +15 ps
DC offset or bias insertion: Optional™. Apply required DC offset or bias in the range
of £ 50V (250 mA max) to back panel solder terminal.

| Trigger required: Ext trig mode: +5 Volt, 50 ns to 500 ns (TTL)
Sync delay: Variable 0 to 500 ns (sync out to pulse out)
Sync output: +3 Volts, 200 ns, will drive 500
Monitor output option'': Provides a 20 dB (x10) attenuated coincident replica of main output
Connectors:

OUT, MONITOR: SMA

TRIG / SYNC: BNC

Optional accessory kit: Add the suffix "-AK1" to the model number to include the recommended

accessory kit. Consists of three SMA, 18 GHz, 2 Watt attenuators (10, 20 & 30 dB)
for use on the output, and two 50 Ohm, 1 GHz, 1 Watt feed-through terminators
(one SMA, one BNC) for use on external trigger inputs.

Power requirement: 100 - 240 Volts, 50 - 60 Hz, Modules: +15 \70It. 200 mA
Dimensions (H x W x D): 100 mm x 430 mm x 375 mm (3.9" x 17" x 14.8")
Chassis material: Anodized aluminum, with blue plastic trim
Mounting,

Temperature range:

Any, +5°C to +40°C

1
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-C suffix indicates stand-alone lab instrument with intemal clock and line powering. No suffix indicates miniature module requiring DC power and
external trigger. (See http://www.avtechpulse.com/formats for details of the four basic instrument formats).

-B suffix indicates IEEE-488.2 GPIB and RS-232 control of amplitude, pulse width, PRF and delay (See hitp://www.avtechpulse.com

For analog electronic control (0 to +10V) of amplitude, pulse width or DC offset suffix model number with -EA or -EW or -EQ. Electronic control units
also include standard front-panel controls. -EW not available on -B units.

For operation at amplitudes of less than 20% of full-scale, best results will be obtained by setting the amplitude near full-scale and using external
attenuators on the output.

For 20-500 ns pulse width, suffix mode! number with -W. Rise times increase to 150 ps for -W units. -W units have a propagation delay of 30 ns.
Indicate desired polarity by suffixing model number by -P or -N (i.e. positive or negative) or -P-PN or -N-PN for dual-polarity option where the suffix
preceding -PN indicates the polarity at the mainframe output port.

For the two channel option, add the suffix -2CHPP for two positive outputs, the suffix -2CHNN for two negative outputs, or the suffix -2CHPN for the
one positive output and one negative output.

For the double pulse option add the suffix -DPP for a unipolar output, and add the suffix -DPN for a bipolar output. Note that the maximum amplitude
is reduced to 70% for DP option units. The two pulses in the double can be delayed relative to each other over a -5 to +5 ns range.

Add the suffix -TNT to the model number to specify the Telnet / Ethernet control option.

10) For extemally applied DC offset option suffix model number with -OS. The Avtech AVX-T bias tee can also be used to obtain DC offset. For internally

generated DC offset option (0 to £5V) add suffix -OT or -EO to model number. (The -OT option is controlled by a front-panel dial, whereas the -EQ
option can be controlled by a front-panel dial or by an external 0 to +10V voltage). -OT, -EO not available on modules.

11) For monitor option add suffix -M.
12)For ECL trigger option, add suffix -ECL.



EUROPEAN REGULATORY NOTES

EC DECLARATION OF CONFORMITY

We Avtech Electrosystems Ltd.
P.O. Box 5120, LCD Merivale
Ottawa, Ontario
Canada K2C 3H4

declare that this pulse generator meets the intent of Directive 89/336/EEC for
Electromagnetic Compatibility. Compliance pertains to the following specifications as
listed in the official Journal of the European Communities:

EN 50081-1 Emission
EN 50082-1 Immunity

and that this pulse generator meets the intent of the Low Voltage Directive 72/23/EEC
as amended by 93/68/EEC. Compliance pertains to the following specifications as listed
in the official Journal of the European Communities:

EN 61010-1:2001 Safety requirements for electrical equipment for
measurement, control, and laboratory use

DIRECTIVE 2002/95/EC (RoHS)

This instrument is exempt from Directive 2002/95/EC of the European Parliament and
of the Council of 27 January 2003 on the Restriction of the use of certain Hazardous
Substances (RoHS) in electrical and electronic equipment. Specifically, Avtech
instruments are considered "Monitoring and control instruments" (Category 9) as
defined in Annex 1A of Directive 2002/96/EC. The Directive 2002/95/EC only applies to
Directive 2002/96/EC categories 1-7 and 10, as stated in the "Article 2 - Scope" section
of Directive 2002/95/EC.

DIRECTIVE 2002/96/EC (WEEE)

European customers who have purchased this equipment directly from Avtech will have
completed a “WEEE Responsibility Agreement” form, accepting responsibility for



WEEE compliance (as mandated in Directive 2002/96/EC of the European Union and
local laws) on behalf of the customer, as provided for under Article 9 of Directive
2002/96/EC.

Customers who have purchased Avtech equipment through local representatives
should consult with the representative to determine who has responsibility for WEEE
compliance. Normally, such responsibilities with lie with the representative, unless other
arrangements (under Article 9) have been made.

Requirements for WEEE compliance may include registration of products with local
governments, reporting of recycling activities to local governments, and financing of
recycling activities.
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GENERAL INFORMATION

BASIC TEST ARRANGEMENT

The AVP-AV-1-C should be tested with a sampling oscilloscope with a bandwidth of at
least 10 GHz to properly observe the high-speed waveform. (The cables and
attenuators must also have a bandwidth of at least 10 GHz.) A typical test arrangement
is shown below:

AVTECH SAMPLING
PULSER OSCILLOSCOPE
BW > 10 GHz
N ONNECTOR 50 OHM INPUT
40 dB
AC ATTENUATOR
POWER
)
L/ TRIG TRIG
CONNECTOR CONNECTOR

ALL CABLES: 50 OHM COAXIAL

The attenuators are required to prevent damage to the sampling oscilloscope. A 40 dB
attenuator with sufficient voltage rating should be used on the main output.

BASIC PULSE CONTROL

This instrument can be triggered by its own internal clock or by an external TTL trigger
signal. When triggered internally, two mainframe output channels respond to the trigger:
OUT and SYNC.

e OUT. This is the main output. The maximum output voltage is 10V.

e TRIG. The TRIG pulse is a fixed-width TTL-level reference pulse used to trigger
oscilloscopes or other measurement systems.

The TRIG output precedes the main output. These pulses are illustrated below:
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—_—  —
TRIG 200 ns, FIXED

(generated by the —l I 2V, FIXED
internal oscillator)

DELAY ; PULSEWIDTH

AMPLITUDE,
MAIN OUTPUT VARIABLE

When triggered externally, the TRIG connector acts as an input. The delay controls do
not function in this mode. This illustrated below:

>50ns
-
TRIG TTL LEVELS

(external input) (OV and 3V-5V)

<+—=! PROPAGATION DELAY (FIXED)

PULSE WIDTH
—
M OUTPUT AMPLITUDE,
AIN l VARIABLE

AMPLITUDE INTERACTION

Some properties of the output pulse may change as a function of the amplitude setting.
For some demanding applications, it may be desirable to use a combination of external
attenuators and the amplitude pot to achieve the desired output amplitude.

POLARITY INVERSION

Instruments with the "-P-PN" suffix generate 0 to +10V at the main output, and are
supplied with an inverting transformer that can be installed on the mainframe output. A
negative pulse is then obtained at the out port of the transformer module.

Instruments with the "-N-PN" suffix generate 0 to -10V at the main output, and are
supplied with an inverting transformer that can be installed on the mainframe output. A
positive pulse is then obtained at the out port of the transformer module.

When using the transformer with dual-polarity models with the “-OS” option, the external
offset must be added to the DC terminal of the inverting transformer. Do not apply the
offset to the rear-panel offset terminal on the mainframe (if present).
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-DPP AND -DPN OPTIONS

Units with the -DPP or -DPN options can generate a pulse doublet in response to each
trigger event. For internal triggering, the -DPP signals are related as shown below:

TRIG —® <— 200ns, FIXED

(generated by the
internal oscillator)

DELAY PWA

MAIN OUTPUT

ADJUSTABLE
DOUBLET DELAY,
+/-5ns

For the -DPN option, one of the pulses in the doublet is negative:

ffp—
TRIG —_— 200 ns, FIXED

(generated by the
internal oscillator)

DELAY ; PWAi

ot 2 L |

PWB
MAIN OUTPUT fe—s)

————}

ADJUSTABLE
DOUBLET DELAY,
+/-5ns

The “A” and “B” portions of the pulse doublet may be individually enabled or disabled.
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MINIMIZING WAVEFORM DISTORTIONS

USE 500 TRANSMISSION LINES AND LOADS

Connect the load to the pulse generator with 50Q) transmission lines (e.g. RG-58 or RG-
174 cable).

This instrument requires a 50Q load for proper operation. It will not properly drive a
high-impedance load. The output stage will be damaged if it is operated into an open
circuit (or any other high impedance). Failures due to improper output loading are not
covered by the warranty.

USE LOW-INDUCTANCE LOADS

Lenz’s Law predicts that for an inductive voltage spike will be generated when the
current through an inductance changes. Specifically, Vspie = L % dloap/dt, where L is
the inductance, lono is the load current change, and t is time. For this reason, it is
important to keep any parasitic in the load low. This means keeping wiring short, and
using low inductance components. In particular, wire-wound resistors should be
avoided.

PREVENTING DAMAGE

The AVP-AV-1-C may falil if triggered at a PRF greater than 1 MHz.

This unit is designed to operate into a load impedance of 50 Ohms and the output
stage will be damaged if it is operated into an open circuit (or any other high
impedance). Failures due to improper output loading are not covered by the warranty.

The lifetime of the switching elements in the pulse generator module is proportional to the
running time of the instrument. For this reason the prime power to the instrument should
be turned off when the instrument is not in use.
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MECHANICAL INFORMATION

TOP COVER REMOVAL

If necessary, the interior of the instrument may be accessed by removing the four
Phillips screws on the top panel. With the four screws removed, the top cover may be
slid back (and off).

A Always disconnect the power cord and allow the instrument to sit unpowered for 10
minutes before opening the instrument. This will allow any internal stored charge to
discharge.

There are no user-adjustable internal circuits. For repairs other than fuse replacement,
please contact Avtech (info@avtechpulse.com) to arrange for the instrument to be

returned to the factory for repair. Service is to be performed solely by qualified service
personnel.

A Caution: High voltages are present inside the instrument during normal operation.
Do not operate the instrument with the cover removed.

RACK MOUNTING

A rack mounting kit is available. The -R5 rack mount kit may be installed after first
removing the one Phillips screw on the side panel adjacent to the front handle.

ELECTROMAGNETIC INTERFERENCE

To prevent electromagnetic interference with other equipment, all used outputs should
be connected to shielded loads using shielded coaxial cables. Unused outputs should
be terminated with shielded coaxial terminators or with shielded coaxial dust caps, to
prevent unintentional electromagnetic radiation. All cords and cables should be less
than 3m in length.



MAINTENANCE

REGULAR MAINTENANCE
This instrument does not require any regular maintenance.

On occasion, one or more of the four rear-panel fuses may require replacement. All
fuses can be accessed from the rear panel. See the “FUSES” section for details.

CLEANING

If desired, the interior of the instrument may be cleaned using compressed air to
dislodge any accumulated dust. (See the “TOP COVER REMOVAL” section for
instructions on accessing the interior.) No other cleaning is recommended.

24



9 s 14 € — T t

P5°5A EDD\IOVSN - PP &1 ¥4 CENAN-382d
a
2 z
L 00zunrel g 3
MS1E0d HOJ 'SSANUWH EDD <A/
o 8L 8L 8L 8L o2l v
ASvVaa
-] 05 v w 6 te @No- 0 S >
o5 0s o w 6 e @ und-€o z H
< < < ez > (1> ND-20 INAON NSO EH
< n =3 1> > g€z a4- 1D B s
PRIBT- M- Vie
851 80d 1991 @3d NOLNOd NMOT-aIL SN | |
4 s sz 2 [ [~ NI - 19 =
=z =z =2 oL oL oL N3ZWO- 1D e
sz sz sz o« ® % azd-1a 1851 80d xaw
= o > o w o M-V
= & -4 oy w %€ NOV3- €V Sclatio )
K ) 19 595 sIS gov ama-zv s
SI 589 509 58S 5E€S ey NMOUE - IV
B 009) ¢ 8 = M~ '800ts 0138 DMY O g
>3 & & S02 502 ST  AIANED-©D
® ® ® 502 02 S0Z  MIANED-
A E| AW
e S SITE Ak SR IR (WIJSHIDNa13dim —{Z8 J;
[ O 1B HOH 4
- Er— t 5 82 ano  er an-eusd -
‘punosBuses Aepuooeg 2 3 3 = NIWO10 088
wodpuoib ssg <= CEREHEE Sosor s
s ano
“Il9n 03 1595010 39S uRoq e sesmmoipfueaib sy || " RNAGAR, COTEd |
B ‘UML) BULIEL00-E2061 10N _ g g b
m
*200'0X L0520 *LO00-20061 X210 ETEE ] ,
1
_ 1 bbb
FINGONAMLNG LBMOS 21 ouco = = | >0
B _ AL
5 | kE
U LUIS) JCRONPUIOO ARG _ | o ;| o
BUWL REP.Id L = —t e —
/P01 yee Amuiig w— pomesiny 28 — 10
/punoiBuyuee Apes - = m+ 100020084 10
= N _ .on,_m%ﬁ
k T % ™" ZN10ZZ woonaor 37 o
SN T — + 00 -0t
(13 R4 A -0 1 =0 x .
= T LTS v CRAS O o
) . bz 3 =] a
800X 810 '6000-20061 BION o L
>faz | a1 ¢ ] A+
KINIMD) OGN -SZEME HOLWE MO rep—p At WR0S A OIS PIBNDAG ARO®  DNINUVA
X
Y
_ ] ) ZIXSYO-G T L Lnoly onom Q
| NOPZA] - |OIP SURW pos

| 1

~

9 s _ : _ :

"IMOd DV 40 ONI-HIM
SNVYHOVIA ONIFIM



d _ £ _ v _ ¢ z t

PS5 ABSIGIVIBS | - APP"ZI0GBIME\ESE Gadvsanfun 2

vosIARY 9002Unr61 ava

AlddNS HIMOd 0Q0Q FDVLOAMOT

T9510r9 £951079
o st

TErIOry

PEITYHMI 135 1 P
SoqamsTns19d

.
ey [
e X

s ST
daoT g 1Pl =

v ] _ z _ .

€/L "A1ddNS d3IMOd IOVITOA MO - X851 €0d



, | ; _ : _ n

ps-dad g5 1ao00IBSH - PP 24090uudImE\Es L Gad\sadun ;2

oo _ f00zunr6L

NOILD310Hd 39V LIOA-H3AN0 ONY '0Q00

om.

ascaner_| m.un_ﬁ _

r.:._ LICHGIR A _

N3 \AANS

== W=

o, 0
sl RS ] ascanr o mha
_ WIOL-€L-r5F
A AN
i T A

050 N O0a-aLL
k2.4

ascancs_| anTe _
- O wior-civer | -
T5rr099 AT AN T A
. =
(GHTIVISNI ATIWWE ONLON) 12sL
sn

Ascasce l_ull,.ﬂmm I—+
= 1201-v0°12
st [wrovcrver | g Ol T ___.
A yxag AN T
AoSAnLY, r

€10 = O]
]

L]
T
]
I
= 105 A i ASCAOLY,
5] =}
-]

8o,
ADI+ T 1807 WA
v oL
’ y ? o0
€95r0r9 =
0ISTPF] hpmuowmaswn=
.__ w |® al
C O
TITIVISNI ATIVWHON SSVAAE PZ8LHOL
o LLgeieizs & erTore
tso<<<lgee u
(AN-69154 ASELR0001 = 2
- veaust N N-6915d) AsEano00l_] N
= « %0 pote——] s
=T oty ] ]
>onn..2l—l >o?.u$LIm._-lI
8157 o P -
RiNa1]
— WOOL-£L-¥E
) N T [
d00T1-FAL do01al
9dL s o S fdl
X @ >> —
¥IqTONETAISC0CH
€ a
9 ] v

€/ "A1ddNS ¥3MOd IOVITO0A MOT - M8SL 90d



b4 _ s 14 € _ T 1

495 BUOIMETXBSI0VIBS ) - QPP 2U00BuIIME\ESL \qIdeaNun :Z
— e - - H—==—
LA ]
NOILO310Hd INJHHNO-H3NO siil % %
SELOVIOMNTL  LKNOWZE-9 ast R
£ o1x v
(AN -69154) ASE470001 14O @ m m
= . . 40071531
T (GN-SEISAIASIatozE LIOVIGI1Z9INOISATN  LKAOWIE-9  LNIOWIE-9
“ _ 1x X £
_ T
21
2 = 0108 T9s0rs  OWTIBVIE
ASTaLY, T =3 o 7] ouannowo |
{9 SONO-NON'ASSANY) | 4 = 400714531
SSYIW ‘_“HH" 193] ¢ xfvoL
ane 1 T

TROMN {
s vio vlu
100 EHL

3 1
Tk T E7
Jassy
ASTanLY, _->o<._..h_m |

il xs$e ar Y]
n v "
de70 (12227 4 W
Il + 210
AST+

b1

AST+ a

00t

ts
.__
. | U 0120V 140 o N 1
1 s ——AA— =
7y
i, #1003A8 AHSOVIASE®)
- v sreext NO-LEMOd LV NOVSK
ox |lv_|_>:.
101Z0v K o VEELYNT od
ETIVLSNI ATIVIION :oza..:.nM | ETIVESSTATIVIRIOR I ON 0L
o ¢ (3:1 SrieNi  AH0-LEMOJLVNEVSI0
T d -_
N T0 i d
& ars
A0021 00¢ vll.)\/\r|~=_ b
M1 NSMH 1
2
70120V
[+ ILYX VN
| T [va— |I_
H N ane = __. Q-2 D 140 SNISLVER (1048) ON- 1401 762 X100 DIIST 4007 -153L
0 - i+-0 1 -1
¢ v o = T T “ _
b} T T H T
AVIT'LIO ; ]
16 anp __. b—~AA
L] T o 13 0 L
o t sa

= = 12
j . o |
Eqm.:H o S0ESN1 oww _l—l
ot Ly, (AN4D35708 VI WHO §700) QISN ATIVWIONLON
* 2 s _ _Q G x @ >>
5 __ ___. Eﬂ_oﬁunumnsn-
EI ...> ._>. 5 :

«_nnh SORADY: A (5% ETIVLISNIATIVWION SdANISYSN 070 dI'0
_ _. SRS BVHS TERRSVEITOSIE0 CITIVIS NI ATIWHONLON S4 I SASN 070 31°
= = a
ININA Y,
(AN 691§d) ASEIN0001T _ ONINIVA AR (1

oy SOESNt AP
— __.
{ ANVEAVD “ > 4 sa

x

€/€ "A1ddNS Y43aMOd IOVLTOA MOT - M85t 90d



’ _

05" S EONSDL - PPN Y-ANDILDO V-ANDLIIASER N2

' UosIAGY € asa

80d WHINOO VAN

2 NdWY
< aJavea
OWAYZ*

WIIAPTT

Bzﬂ.znm
£

-3
r.

LLLEE
,|L/\/\[|___. | |
- 7289558
EW mmu Nma
____'M-nw%
ge 2e |
oamvt [®° 49
tAn
.___ .._Aam_‘a dy
(Y
a@w  aum
IR
>

Aoool
LE6PND  LE6PNE

-

a (14

Tsrrore T-5rr0r9
E” LEOYNE  LE6PNE ”—M_ ONLNIVAL AH ONINIVA AH
W ra sa T Q @
x ™
a
9 ¢ L3 € _ z _ !

A1ddNS Y3IMOd DA IOVLTOA HOIH - 9891 90d



— £ [ 1

s s [ »
S BRIAVERL S U] - P o2 d (UNVD 0= (INVL) 02 + 022 (INVD PO UNVD N0+ P00b UNvD) P2y UNVDPZ  (K10d) NGO+ (R0D #2T D
B mon YOOZIONGE uwpnz UNvY) 2y UNVDNZ  (XI0d) 260 + UNVL) 0L WNvLD ALy (K10d) 0 SL0 + (K10d) 22 (K10d) FEDV+Z0 2D
P o (X10d) #1540 + (X10d) N 22 UL Py (K10d) MSL0+ (K10d) 2T wiod 01 104 1 250 (10d) 21 €500 + 220 &30 OdN) 000008 +0000L 12D
8d LTS -Q3SN LONOZD - 104 9 140 (A10d) 1 €00 + 220 (K10 NS00 +10  (X10d) 1 2200 + 200 (420 OdN) =9 0001 + (D004 HI0 O XY +MOL  TD
TGV ISNAAV ‘SAOLS 54 STS-THN N SST0 XV 2899 AT TOW I OT TRIT®R YW SR TR0 SYNHNT v
TWYLINGY LON ‘SAOLS § 'S2-30HN .
(8dv0 122) €0 '£0 340 0 & (X10d) 0 €500 + 20 (K10d) NGLO+890 62D
NOBUIA AW Or °od
&30 OdN) 90000t + 000k (A10d) N800 2D s
= S5 AW
2 0L Y6 WOU LI 10d K10 JONVHO (€ HD 0 081 (0d) HoEL +or 1D = N
5 01005 WO €18 10d K10 JONWHO & anro o 1
1028 OL $1D 140 FONVID (. (19 dvonHL 35n) Ho 0.0 Juy 0D - :
o
SNOBEA TN OI v E HOd VNG XVYWHAT - @ o ‘\/WmN n
= os1 o
NOONE o = = Ast L
.___ G 7] B _ o._
SAONVY TN AT %0 s
IR A AW W oMLANY o X
i 104 AVTEQ 2ND ¢ " _ A 1
L ONIS NFHM zx1a = O ™ O seoT !
s _ - o OdN‘00001+49%00001 ZHI 001
v 0l oD [
= 5O -0 v ant
v 1? 1x3 ““
¥ >0 v ARECO0LTTOTHIOL
pte)
£9TONT £9TINI oy z xo v
.___Iv—l / Ast+ v
ra sa R v [l )
n--n—noocgrm-n.nn_——: ] =
01080-05THL 0 S [£~]
oy A = ssom
[¥1 Al&n—.oinz.a:-‘nn—vm
SZONVY ONANY My
SI0f AVT3I OML B
ONISN NEHM =
JI.....:. .. OdN'§d099+0001 THA | 5
= _m
“W — ddo—=—
b L)
i
1no
&
4 —y
T DNSINIIWNOASLNBAIYY ' B HI0W0S-ONVH
4089 |y '_.unw.%
1.
Ast —Plﬂ—.— dnro
=1 - .___Il_ T_Pu>
- L) ELIL N
|_ N
0
. + A
. PISTPLNS
aNp
._;”TD
nE9, 9d
1Y) o - $
20a} [ & s
= (DNIVE TVNDLUIO) MA-a9ots-VIN am
9 _ s — 1 4 — [ _ T — t

1IND™ID ¥3DOIYL ANV JOLVTHOSO - 89¢1 90d



’ _

Ea
43
A::I"'

2
2
A

— ALY
P —

HOS YA O 1-AV-dAVID-(S)1-AV-dAY - app ddae-damddamsinauoisaydun 2
Y
w VOSIARY _ 900z unr0e o -
|I.4| m
OVEOAY PUB O-EAH TAH'SI LFAV-dAY Jliv._ml =
rxiome =]
o=
(AINOSLINAK- ~I
9NNQD %
= EBNLON = 14
B Oz =2
H aNDsSHO EBNION =6
» = EBNION=S0  GEBNION~Sd
H GEBNLION=$0  GEBNLON=W
m AOHBL =6 VIEGINL =€0 LY=o
718 = A000L =8 VIESNI =20  MOSZEINS = d
{mopeA'091 VAN'DMYOT)
£-00009033N [::11] .
fAVIN'Y OAAA>< UND
Sl B il |=
Ad Oy
Y G aNp QK o
o O g i
N
N K AH Qe GNDSHO ¥V o
aN X AND Oenl __.
$O 0~ anp .
AST- O Aste O 19180 MLIA DN 4TI VEL
(SIm'99L VAN'DMY9T)
Z-e0MwasN oniL
8 NN
AIU\ ~
JERY
|
1]
TNNOO <
(SLINNL1O® ANV '03-'$0- 304)1 N0 SO
ATNOSUNNOI- I
LEl [t G-
Z-200% BTBUNVIUS
82% o Z-1Z00V NNCO ONRIM
B° m ZHS0YISLBIHEO _
sr o NVMOGILYNINGY
9] ]

A

Asl+

As-
As

A

10 ON'AYT®
10 ON'APZ*

oLr ane
ane
ano

TTT 1T

1
HIS$1EDd

: _

SLINN 3AILISOd - ONIFIM NIVIA



["""‘ "

Hooo|..
¥ &

”“@‘ﬂ' %liih;l

AVPAV-1-COPN

; IR
ts
N l‘r
L1d
HH
Hee
[Hex
MH=
. EpEysEiesy
z FRRRRR
ke Ti§
.'43‘”" 3888
. snhited

PE

f g
!E
H
tH
i
a8
H N8zs
» 0% o ege o
e | 1
ARk
§
£
qrp
i '
B
|

MAIN WIRING — UNITS WITH -DPP OR -DPN OPTIONS
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