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Geared Single Turn Resolver
SAC-RL220-G010x

Instruction Manual

Resolvers

Rugged and Reliable

The resolver is a highly accurate and highly dependable de-
vice for absolute position shafi encoding. Resolvers have a
reliable track record of applications in aerospace, military,
and industry, where they have been used for decades for po-
sition sensing. Some of the common applications are radar
antenna position sensing, missile guidance systems, NC ma-
chine position feedback, automotive stamping presses. 2
piece can-manufacturing presses and packaging machines.
The resolver is designed to operate reliably under exmremely
hostile environments such as continuous mechanical shock,
vibration, extreme temperature and humidity changes, oil
mist, coolants and solvents.

The resolver is a passive transducer. [t is a brushless rotary
transformer with one rotor and two stator windings. The sta-
tor windings are electrically 90 degrees out of phase with
each other. As the shafi rotates, the relative position of the
rotor and the stator windings change. Either the rotor or the
two stator windings together can be used as the primary of
the rotary ransformer and the secondary will then produce
an analog voltage corresponding to the shaft position.

RL220 Resolver

Autotech's Model RL220 resoiver is the most rugged re-
solver in the industry today. These resolvers operate with
extreme reliability in highly demanding applications in
automotive, can-manufacturing and packing industries.
Rugged industrial housing, heavy duty double row ball bear-
ing, and an internal flexible coupling iend to an extremely
reliable design.

Built-in gear train for muiti-turn application

Various resolver models from Autotech are available witha
built-in precision gear train. The resolver makes | tum for
many turns of the input shaft. (Contact the factory for spe-
cial gear ratios.)

Electrical Specifications:

Frequency: 2250 Hz DC resistance (Rotor): 18.3 ohms

Input voltage: 1.88 V Output voltage (Stator): 2.63 V5%

Input current: 6 mA Transformation ratio: 1.400

Input power: 6.5 mW watts

Rotor impedence with stator

open circuit Zey: 180 + j256 ohms
|Mechanical:
Specification I Condition | SAC-RL220 . Unit

Housing Sre Size 40 (4.0" dia)
Max. StartingTorgue @25 c ] __0Z-in
[Moment of Inerta 45 gmicm” |
[Max. Siew Speed_ 5.000 RPM
[Shaft Sze 58 [ nch
Max. Shaft Loading Axial 50 Ibs
L Radial 100 s
Beanng irfe [ @Max. Mir. Spec 2x10° Revolunons
Approx. Wemht | ] 6 s
|Environmental
Shoox: | for 11 mSec 200 1 g
Vibratons 20gto 2.000 Hz gto Hz
Operatng Temparature: | =67 to 248° ] F
Storage Temperature -85°to 302°
|Enclosure: | NEMA 13
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Mounting

Autotech resolvers are designed to operate reliably under ex-
memely hostile environments such as continuous mechani-

cal shock, vibration, extreme temperature and humidity
changes, oil mist. coolant and soivents. Still ordinary pre-
cautions to prevent damage to bearings of any rotation de-
vice should be followed to prolong their life.

1. It is recommended that the Autotech encoder
mounting bracket (MMB-EN359-010) be used, wher-
ever possible, for size 40 resolvers.

2. Ifthe resolver is to be axially shaft driven, be sure that
the shafts are aligned. Misaligned shafts can destroy re-
solver bearings.

3. If a pulley, coupling or sprocket is mounted to the re-
solver shaft, DO NOT hammer or press on the shaft. DO
NOT force fit anything onto or off from the resolver

shaft.

4. If the resolver is belt-driven or chain-driven, do not
overtighten the drive belt or chain. Too much side load-

ing (Radial) can destroy the resoiver bearings.

5.To maintain the NEMA 13 rating of the resolver, the
following precautions must be taken:

a) Sealing compound must be used when fitting the
conduit pipe.

b)The bearing seai must be checked once every six
months and repiaced if necessary. Lubricating
the bearing seal periodically prolongs its life.

6. Zero Reference: For most resolver types, the approxi-
mately zero reference may be located by aligning the
shafts as shown in the figures below:

Zero Helerence-Size 40 resolvers |

Size 40 resolvers are al approximately zero
when the shaft key way is aligned with
mounting hole and conduit fitting.
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Mournting bracket Resolvers

Outline Dimensions

The outline dimemsions-of the resoivers are shown in the following diagrams.

Autotech Rotary Position Transducers
Instruction Manual

MAN-RPXDU-220 Rev 3 05/05/98



Size 40 Resoivers SAC-RL220

- e,
Resolver with conduit I—— a’;ﬂ;‘:

(4 peRcai or 2 50 de
+ n.oes)

Resolver with end connector

B

Coonvmr MeeTerred.

Vi

] ] RL220-G036 |
Dimension RL220-GO10x | 1G1:2/G1-4
A 6.507 I 8.91
B 8.80" | 11.01°

10-IIUNF-20:x 30 sy

places on 250 da + 0005 T
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Wiring

Grounding and Shielding

|

Resolver wiring must be done using rwisted pairs in cable
with an overall foil shield. The twisted pairs must be wired
as per wiring insouctions. See “How to

Order” section for suitable cabie offered by Autotech.

It is recommended that the shielded resoiver cable be
routed in its own conduit or cable way.

All shielded resolver cable must be kept at a minimum dis-
tance of 2 inches from all high voltage or inductive wiring.
All shielded resolver cable must be kept at a minimum dis-
tance of 12 inches from all motor wiring controlled by AC
or DC drives.

All ground planes (chassis grounds) in the total system
must be held to the same RF potential, by good metallic
connections to building frames, conduit or wiring oays.

6. The shield drain wires may be terminated in one of two

ways.
a) Connect to chassis ground at each end and not con-

nected to signal reference at any point in the system.

b) Connect to signal reference at the decoder only. The
shield drain shouid remain unconnected at the resolver
end and the shield should not touch earth ground at any
point in its run.

NOTE: Resolvers with MS connectors have shieid
drain wire pre-terminated for method a).

Method a) is recommended for all Autotech products. In cer-
tain circumstances, in unusual EMI conditions, methed b)
may be necessary after consulting factory.
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Wiring Table for SAC-RL220-Gxxxx Resoivers
- Resolver with 2MS Connector
CBL-10T22-x00x Resolver with SAC-RL220-GoxxM
Wire Colors Funciion R iy Conn. A Conn, B
i Pin # Pin #
Black/Grean Twisted !R1 Rotor | 1 7 F F
Green Pair _|R2Rotor| 2 8 E E
Black/Yellow Twisted |S1 Stator| 3 :] D D
Yellow Pair 1S3 Stator| 5 11 c C
Black/Blue Twisted |52 Statocr’ 4 10 B B
Blue Pair |54 Stator| 6 12 A A
GND |

z Case GND
Shield Ground {_mjl_ (Green Screw) ¢ G
Notes:

1. Black/Green indicates a black wire with green stripes

2. An overall foil shieided cable with twisted pairs (such as Autotech's cable CEL-10T22-x00¢) must be used for wiring

the unit. The pairs must be formed as follows: S1& 53, 52&54 R1&R2

3. MS connector: MS3112E-12-10P: Mating connector: MS3116F-12-105 (Autotech part number: ECM-10REC-ITT)

4. MS connector is not available with EBR senes

For SAC-RL220-G010S, winng table on following page.

4~
[ M5 connector on d SINgIe turn {erminal Block on a Geared Single Resoiver Winaings
resoiver Twurn Resoiver R
=7 R2
o ROTOR
= 53 WINDING
o
L=l
e
- STATOR
WINDINGS 52 S4
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| Wiring Table for SAC-RL220-GxxxS Resoiver

: |  Resoiver Resoiver Pin Number
Fundion | Terminal | SAC-RL220-G010S
CR1 Rotor E 1 | A
(CR2 Rotor ' 2 TR -
CS51 Stator 3 | c
|CS3 Stator 5 E
CS2 Stator i 4 D
| CS4 Stator 8 F
FS1 Stator ] i H
|FS3 Stator 1 -
FS2 Stator | 10 K
F54 Stator 12 M
FR1 Rotor 7 N
|FR2 Rotor a8 P
GND s
Case Ground (Green
Screw)
Terminal Block on a
dual {multi-turnj resofver
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How to Order

Geared Single-Turn Resolver

Size 40, NEMA 13 Resolvers

SAC-RL220-G0O10M

SAC-RL220-G010C

SAC-RLIZ0-GO010S

SAC-RLI20-G036M

SAC-RL220-G1:2M

SAC-RL220-G1:4M

Dual resolver package with 1:1 gear wain built in, size 40 housing, 5/8" shaft diameter. heavy

duty bearing, and two separate 10-pin military connectors on the end.(Requires two cables with

10-pin connector)
Dual resolver package with 1:1 gear train built in, size 40 housing, 5/8" shaft diameter, heavy

duty bearing, and terminal block connections through conduit and removable back plate (1o ac-
cess terminal blocks)(Requires two cables without connector)

Dual resolver package with 1:1 gear train built-in, size 40 housing, 5/8" shaft diameter, heavy
duty bearing, and one 19-pin military connector on the side (through conduit)

(Requires 6 twisted pairs, overall foil shielded cable — customer supplied)

Dual resolver package with both resolvers geared down 36:1 (36 turns of shaft = | tumn of re-
solver), size 40 housing, 5/8" shaft diameter, heavy duty bearing and rwo separate 20-pin mili-
tary connectors on the end (requires two cables with 10-pin connectors)

Dual resoiver package with both resolvers geared up 2:1 (tum of shaft = 2 tumns of resolver), size
40 housing, 5/8" shaft diameter, heavy duty bearing and two separate 10-pin military connectors
on the end (requires two cables with 10-pin connectors)

Dual resoiver package with both resolvers geared up 4:1 (tum of shaft = 4 tums of resolver), size
40 housing, 5/8" shaft diameter, heavy duty bearing and two separate 10-pin military connectors
on the end (requires two cables with 10-pin connectors)

h-
Accessories
Cables _
CBL-10T22-% xxx 22 AWG, 10 conductor (5 twisted pairs) overall foil shielded cable
Length in feet
Standard lengths are 010, 020, 050 feet and increments of 50 ft (Ex. 100,150, 200, etc.)
Connector
C: Without connector
M: With 10 pin MS connector (ECM-10REC-ITT) on one end
Couplings
CPL-005/8-5/8 5/8" to 5/8" flexible coupling
Mating Connector
ECM-10REC-ITT 10 pin Mating MS connector for single tum resolvers with MS connector (MS 3116F-12-108)
ECM-19REC-ITT 19 pin Mating MS connector for single-turn resoivers with MS connector (MS3112E-14-19P)
Mounting Bracket
MMB-EN359-010 Mounting bracket for size 25 & 40 resolvers
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WARRANTY

Aurtotech Comirols warmant thesr products to ba free from defects in matenals or workmanship for a penod of one year from the date of shipment. prowvided tne prod-
UCES have Caen Ms@ied and used UNoer Hoper conaibons. The defectve Drooucts MUST De PEUMEea 10 (ke faciory fregnt prepad ana Must DE SCCOMoanied by a
Retumn Matenal Authonzaton (RMA) number. The Company's bability Under this imebed warranty shail extsnd oniy 1O i feoair of Fepiacement of a dedective prog-
uct at The Company's option. The Comparny dmsciamms ail bability for any afirmaton. promese of represantanon with respect o e progucts.

Thia customer aorees (0 hold Autotech Controds hanmiess from, gefend, and mdemnity Autotech Controls aganst camages, Claims. ano expansas ansng out of
subssguant sales of Autotech Controls’ Drogucts OF DOGUCES CONGRINING COMPONeNts Manufactured by Autotech Controls and Dassd UDON DErsonal iMunes,
daamhs, properTy Camage. iost profits. and other maners wiich Buyer, Iis empioyess. of SUDCONTACIONS are of MEy De D any exient iabie. mciudng without imits-
Don panames iMoosed by the Consumsr Product Satety Act (P.L. 92-573) and kabdiy impossd upon any person pursuant 1o the Magnuson-hoss Warmanty Act
{p.l. §3-837), a3 now m effect Oof a3 AMeNosd Nensarsr.

No wamantes expressed of impliad ane creatsd with respect © The Company's products except t(hose axpresshy comtined heresn. The CUSIOMET ACKNOwIges.
the cisciaimers and IMSEDORS CONtAINGD ANd Mees oN MO oiheT wamanoes or aifirmanons,

CAUTION

Autotech Controls' products are carefully engineered and rigorously tested to provide many years of reliable op-
eration. However any solid-state device may fail or malfunction sometime. The user must ensure that his system
design has built-in redundancies if Autotech Controls' product is being used in applications where a failure or mal-
function of the unit may directly threaten life or cause human injury. The system should be so designed that a sin-
gle failure or malfunction does not create an unsafe condition. Regularly scheduled inspections, at least once a
week, should be made to verify that the redundant circuits are fully functional. All faults should be immediately
corrected by repair or replacement of the faulty unit. In addition, the user may have to comply with OSHA, ANSI,
state or local standards of safety. The user of Autotech Controls' products assumes all risks of such use and in-
demnifies Autotech Controis against any damages.

The information in this book has been carefully checked Autotech Controls does not recommend the use of its™

and is believed to be accurate; however, no responsibil-
ity is assumred for inaccuracies. Autotech controls re-
serves the right to make changes without further notice
to any products herein to improve reliability, function or
design. Autotech Controls does not assume any liability
ansing out of application or use of any product described
herein.

products in applications wherein a failure or maifunction
of the unit may directly threaten life or cause human in-
jury. The use of Autotech Controls' products assumes
all risks of such use and indemnifies Autotech Controls

against all damages.

© Copynght 1995-1998 by Autotech Controls, Limited
Partnership. All rights reserved
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