Intrinsically Safe Valve
" 5 Port Solenoid Valve ()

LISTED
® UL Listed Intrinsically Safe Valve

® Designed for Use in Intrinsically
Safe Environment

® UL913 & CSA157 Compliant

53-SY5000/7000/9000 Series /

NC300C




Compact, High Flow

. : - k_%( N
Dimensions (mm) : i ZA
53-SY5120-L - T
104 hr B -
53-SY5120-LL 15 —f ]|
53-SY5120-TT 40 120.8 5 4
53-SY7120-L L2
118.2
53-SY7120-LL 18 N
53-SY7120-TT 135 i o
- o | , T T T
53-SY9120-L 148.3 L N
53-SY9120-LL 42 23 ‘EE_%I_
53-SY9120-TT 165.1 L 4
L2
Flow-rate Characteristics
53-SY5[ 20 1.9 0.35 | 0.49 2.4 0.39 | 0.61
Body ported | 53-SY7[]20 441 023 | 0.93 3.3 0.33 | 0.81
53-SY9[]20 7.0 033 | 1.7 7.6 0.35 | 2.0
53-SY5[]40 2.4 041 | 0.64 2.8 0.29 | 0.66
Base mounted | 53-SY7[ 140 41 0.41 1.1 4.1 0.29 1.0
53-SY9[ 140 7.9 0.34 | 2.0 9.6 043 | 26
@ Easily maintained by adapting connector ® |IP65 compliant
for the lead wire (L- and LL-type) ) (TT-type)
& e
|
/ L-type plug connector (L-type) L-type plug connector with cover (LL-type) Terminal type (TT-type)
Base mounted



Intrinsically Safe Valve
5 Port Solenoid Valve c @ Us

Series 53-SY5000/7000/9000 LISTED

Bod Ported Electrical Entry TT Electrical Entry L and LL
y Hazardous Location Hazardous Location
n n Class |, 11, 1l Class |
Division 1 Division 1
I n g e n I Groups A, B,C,D,E,F,G Groups A, B,C,D
AWarning

Do not install in Zone 0 (as defined in IEC 60079-10-1: 2008) or Zone 20
How to Order (as defined in IEC 60079-10-2: 2009)(Refer to page 40 for details)

53-SY|5]|1]|20-|LL||3|| |-[01] |-

[ .
UL/CSAO:|— Seriesl | ¢ Bracket
compliant 5 |53-SY5000 o Nil: Without bracket
7 Sy o Thread type F1: With foot bracket
9 oS DY A, B port size Nil Re <2-positi0n >
| 9 [53-SY9000) Thread piping F G single only
Type of actuation Symbol |Port size| Applicable series N NPT
2-position single o1 1/8 53-5Y5000 T | NPTF
W4 2 02 | 1/4 53-SY7000
1
02 1/4
€5 1€ 05 38 53-SY9000
2-position double One-touch fitting (Metric size) Not©)
) A4 26 Symbol Port size Applicable series
C4 | o4 One-touch fitting
) 5(;)3 (E8) C6 | 86 One-touch fitting 53-SY5000
3-position closed center C8 | 28 One-touch fitting
(A) 4 2(B) o
3 Note 1) C8 |28 One-touch fltFln.g 53-5Y7000
(EA)5 1 3 (EB) €10 | 910 One-touch fitting * Bracket is not available for
(P) C8 | 28 One-touch fitting the 53-SY9000.
3-position exhaust center C10 | 210 One-touch fitting 53-SY9000
Noto 1 wiz® C12 | 012 One-touch fitting Note) /N\Warning
4 o h fitting (Inch size) Not©) If a resin tubing is used,
(EA) 5 1 3 (EB) ne-touch fitting (Inch size) take precautions against
(P) Symbol Port size Applicable series static electricity.
3-position DEE)S‘?UZF?B(;G”‘GF N3 | 85/32" One-touch fitting
5 Note 1) N7 | 21/4" One-touch fitting | 53-SY5000
(EA)5 1 3 (EB) N9 | 25/16" One-touch fitting
_ (Gl N9 | 05/16" One-touch fitting | . -0
4-position fl;lfﬂ 3 port valves 2(NB.C./N.C.) N11 | 23/8" One-touch fitting
@ © N9 | 95/16" One-touch fitting 53-5Y9000
Ateed mﬂ%ﬂ% N11 | 23/8" One-touch fitting
5(EA) 1(P)  3(EB) L—————e Manual override

4-position dual 3 port valves (N.O./N.O.) l ] Nil: Non-locking push | D: Push-turn locking | E: Push-turn locking
4(A) 2(B) Electrical entry type slotted type | lever type

- |
B Note2) N N Symbol Electrical entry <
‘}& ‘}& L-type plug connector
I T
5(EA) 1(P) 3(EB) L
4-position dual 3 port valves (N.C./N.O.)
4({“) 2(B)
(o] Note 2) f
% ®| ead wire length
5(EA)  1(P) 3(EB) LL Symbol | Lead wire length Note
Note 1) 3-position type is not available for 3 300 mm —
the 53-SY9000 series. 6 600 mm Maximum length for L-type
Note 2) 4-position dual 3 port valves are 10 1000 mm _
available for 53-SY5000 only.
15 1500 mm —
TT Note) 20 2000 mm —
AWarning 30 3000 mm —
The solenoid must be connected to a safety 100 10000 mm Semi-standard
barrier located in a non-hazardous area. The Note) The lead wire of TT-type is connected to the
safety barrier must meet the specifications terminal block. Use only supplied cable and nut.

listed in the Installation
Instructions section. 2



Series 53-SY5000/7000/9000

Specifications

Series 53-SY5000 | 53-SY7000 | 53-SY9000

Fluid

Air

Internal pilot

range

operating pressure

2-position single
4-position dual 3 port valve

2-position double
3-position

0.15 to 0.7 MPa (20 to 100 psi)

0.1 to 0.7 MPa (15 to 100 psi)
0.2 to 0.7 MPa (30 to 100 psi)

Ambient and fluid temperature

Max. operating
frequency (Hz)

—10 to 50°C (15 to 120°F) (No freezing)
2-position single, double

4-position dual 3 port valve 1
3-position 1

Manual override (Manual operation)

Non-locking push type,
Push-turn locking slotted type,
Push-turn locking lever type

Pilot exhaust method

Main/Pilot valve common exhaust

Lubrication

Not required

Mounting orientation

Unrestricted

Impact/Vibration resistance (m/s?) Not) 150/30

Enclosure

IP30 (L-type), IP40 (LL-type), IP65 (TT-type)

* Based on IEC 60529
Note) Impact resistance: No malfunction occurred when tested in the axial direction and at the right angles

to the main valve and armature in both energized and de-energized states.

Vibration resistance: No malfunction occurred in a one-sweep test between 45 and 2000 Hz. Testing

AWarning

was performed at both energized and de-energized states in the axial direction
and at the right angles to the main valve and armature.

To insure intrinsical safety, the valve is to be installed in an impact and vibration free environment.

Solenoid Specifications

AWarning
Installation Instructions

Terminal type (TT)

L-type plug connector (L)
L-type plug connector with cover (LL)
12VDC
0.52 W (at rated voltage)
—-10% to +10% of rate voltage

T4
Maximum surface temperature 135°C (275°F)

Electrical entry

Coil rated voltage
Power consumption
Allowable voltage fluctuation

Temperature class

Hazardous Locations Specifications

L-type plug connector (L)

Electrical entry LL-type plug connector (LL)

Terminal type (TT)

Class I, 11, 1l Class |
Division 1 Division 1
Groups A,B,C,D,E, F, G Groups A, B, C, D

Hazardous
Locations

Note) AWarning Do not install in Zone 0 (as defined in IEC 60079-10-1:
2008) or Zone 20 (as defined in IEC 60079-10-2: 2009)
(Refer to page 40 for details)

Response Time

Note) Based on dynamic performance test, JIS B 8375-1981.

Type of actuation Response time (ms) (at 0.5 MPa) Note)
53-SY5000 53-SY7000 53-SY9000
2-position single 26 or less 38 or less 50 or less
2-position double 22 or less 30 or less 50 or less
3-position 38 or less 56 or less —
e B -

Note) Response time may be longer depending on the specification of barrier.

3

Installation Diagram

Hazardous Location | Non-Hazardous Location

\
Intrinsically + . + Control
Safe Valve ‘ Barrier Equipment
| (Note 2, 3, 4)
(Note1,2) L { - — (Note 2)
\ T

e This product must be connected in accordance with the +/— polarity indication.
e This product must be connected to a certified intrinsically safe circuit (e.g.
Zener barrier) for apparatus group 11C with the following maximum values:
Ui=28V i =225 mA (resistively limited)
Pi=1W Ci=0nF Li=0mH
Confirm the solenoid input voltage at the lead wires is 12 VDC + 10%.
The resistance of the solenoid valve is R 20 + 278 + 3% Ohm at 20°C.
e Do not bend or pull cables repeatedly.

/N\Warning

Note)

1. Control equipment connected to the barrier must not use or generate more
than 250 V.

2. Installation should be in accordance with Canadian Electrical Code or
ANSI/ISA RP12.6 “Installation of Intrinsically Safe Systems for Hazardous
(Classified) Locations” and the National Electrical Code or ANSI/NFPA 70.

3. Barrier manufacturer’s installation drawing must be followed when installing
this equipment.

4. Multiple barriers are not to be used in parallel unless specifically permitted by
the barrier certification.

To insure that intrinsically safe criteria are met, use the below parameters to
determine the appropriate barrier.

Note) Ccable and Lcable represents the capacitance and inductance of wire
added by the consumer from the intrinsically safe equipment to the barrier.
Ccable and Lcable values must be used in the system calculations.

1.S. Equipment Barrier
Ui 2 Uo (or Voc)
li 2 lo (or Isc)
Pi > Po
Ci + Ccable < Co (or Ca)
Li + Lcable < Lo (La)

If the cable capacitance and inductance are unknown, use the following values:
Ccable = 60 pF/ft., Lcable = 0.2 pH/ft.

If the barrier Po is unknown, it may be calculated using the formula Po = (Uo x lo)/4
or (Voc x Isc)/4.



Flow-rate Characteristics

Body Ported Series 53-S'Y5000/7000/9000

Series 53-SY5000 Series 53-SY7000
Port size Flow-rate characteristics Note) Port size Flow-rate characteristics Note)
Valve Typeof |, oo 4 5 [1=24/2(P—AB)|42-53(AB—EAEB) Valve Type of 153| 4o [1=>42(P—>AB)|42-53 (NB-ENEB)
model actuation P.EAEB)| (A B) g[g?r;{ b Cv g[ggnr% b Cv model actuation P.EAER)]| (A B) g[g;nr% b cv ((;[g;nr% b cv
2- Single 2- Single
position Doubls 19 [0.35[0.49|24 |0.39 061 position| Dotbls 41 10.23|093| 3.3 |0.33|0.81
Closed 17 |043 |045|18 |035|046 53-SY7 Closed 29 [031[070| 24 |0.38| 063
3- 0J20-0 3- 1/4
> | Exhaust 25 |0.32|0.59 7 > | Exhaust 3.4 10.35|0.82
83-SY5 | positon | center e 1210441041 (1) 0.3 j0.40] 02| position| center 2510891065 1) | [038) | 054
f Pressure 22 (046|061 Pressure 4.3 10.23|0.97
01 center [0.91][0.58]|[0.28| 18 | 0-38| 046 center 4] | [032)| 1] | 22 | 039058
4- 2- Single | 1(P
position | GNC- 15 |0.33[046|1.7 | 034|051 position| Doubls pgrt) s 3.2 (0.26|0.77| 32 |0.37|0.82
dual 1y oNo. 15 | 041|048 |15 | 028042 53-SY7 Closed | 14 |/ 08 \| 26 |0.24|0.63| 24 |031]0.62
3 port [120-01 3 center One-
2 | Single - - [Exhaust | 53 ||touch 26 [042]0.70
posttion [ Dovble 0.75|0.43| 0.20 | 0.85 | 0.64 | 0.30 C8 | position| center |(EA EB) fion 24 025|057 | 19 | 048] | [056)
Closed Pressure | PO 3.3 10.28|0.78
0.74|0.40|0.19| 0.84| 057 | 0.28 22 |0.34|0.60
center center 118 [24] [0.22] | [0.57]
3 [Exhaust Cc4 0.84 | 0.64 | 0.30 2. | Single
555%55 position | ourter 02:1‘}3- 075|036 019 |5 31110 531 0.27] position| Doubls 1o | 38026/086| 32 034|082
Y Pressure touch || 0-78 | 0.44 | 0.21 Closed 210
ca e fﬁtlijrfg 071|[0:37)|[0.78)| 084 | 057 | 027 552%1(5 . |oenter One || 28 ]027/067| 24 |0.21|059
4- " | Exhaust touch 2.7 10.38|0.70
position | GNC- 07 |052(024]07 |054|027 -C10 | position| oertor fiting 025059 | 5o | (03] [056]
3ot |NONO 07 |051|026|07 |051|023 Pressure S [R5 Re] 23 038|061
. 118 e :
pogiion DS(')T%:Z 15 1033]033|20 037|052 Note) [ ]: Indicates normal position
%Eﬁg: 13 |031]033|16 |032]0.39
3~ [Exhaust c6 1.8 | 035|044 .
B3-SY5 | position | _center S8\ 18 03310331y loszoss]  Series 53-SY9000
-C6 Pressure touch|| 1.7 [0.311042 1, - 033 0.44 Port size Flow-rate characteristics
center fitting [0.80][0.47][0.23]| "* ’ ) Valve Type of 153 492 1—4/2 (P— A/B)|4/2-5/3 (NB—EAEB)
- i 0eh b 3 3
pogmon N.C/N.C. 13 |037|038[15 | 030|043 model | actuation |p)'m| (A’ B) (‘;[gg})g b | Ccv g[gg}){ b | cv
Sd;z‘:,[ N.O/N.O. 13 |037]040 |13 |024|036 53SY9| ,. |Single
- 020-0 | e 1/4 | 7.0 |033[1.7 | 76 |0.35| 2.0
posiion g(')rl‘l%i 19 |021]045(23 |029|057 -02 | POston| o ble
Closed
\ P o 16 | 029039 |1.7 |0.38 046 53-5Y9| . |Sigle
- [ Exhaust 20 [037]052 020-0 | it 3/8 | 80 |029(1.9 | 80 |0.33] 20
83-SY5 | position | _cener 2B \[ 14 | 088|039 5] 10.41) [0.43] 203 | P 5o e
Pressure 22 10.32]0.56
-C8 center ;‘I’n‘fﬁg [1.6] |[0.44]|[0.44]| 18 | 041|050 Sl c8
+ INCNC 15 | 028|044 |17 |033]050 53-SY9| 5 noe o8
osition | ' ' : ) ) ) 020-0| <. One- || 43 (0.28|096| 7.1 |0.32| 1.7
pdual -Cg | position touch
3port |ONO. 14 |0.39|046|1.4 |0.28|0.40 Double| 1/4 |\fitting
Note) [ ]: Indicates normal position c10
53-SY9 » Single 210
[J20-01 One- |\l 61 |028|14 | 7.9 |033| 1.9
-C10 position touch
Double fitting
_ ci2
s53.sve| , |°nde 012
[20-01 One-\| 70 (025|116 | 86 |041| 2.2
-C12 | position touch
Double fitting




Series 53-SY5000/7000/9000

Dimensions: 53-SY5000

2-position single
L-type plug connector (L)

53-SY5120-0L0C-0100 (-F2)

With foot bracket
53-SY5120-C0LOO-010-F1

;, 7 e 47
' % R 4 38 45
83 il
2 x M3 x 0.5 thread depth 3.5 8 ol o
(For mounting bracket) =
65
. e \__2x@3.2
Insulator: Black (-) e = :
i il et > (For mounting)
Insulator: Red (+) ; t 1
Manual override 16.2 2x@3.2 |
36 (Manifold mounting hole)
2x1/8"
(2 x 3.2 mounting hole) {A(4), B(2) port}
(37)
1P kA D E—
0.3 mm? o) | e -
$ \ I I ] I~ ﬂj ©
4 7 i I ) 8 8 g @ -
< 2l o & y =
0 N « ? ®
8 | ¢ 4 T1e g
@ (32.9) ot
(17) L (Leadwielengty | 109.1 i: @
Y]
3x1/8" 323 B
{P(1), EA(5), EB(3) port) o & 25
EE{E:ﬁ % - P2l g
2x02.2
(For manifold gasket positioning)
L-type plug connector with cover (LL)
53-SY5120-CLLOC-010 (-F2)
Insulator: Red (+) s e )
Insulator: Black (-) \r V \g';g:bjjé i
) ‘ } -
= A i ‘
0.3 mm?2 B ';I
) — -
L (Lead wire length) 104
Terminal type (TT)
53-SY5120-CTTOO-010 (-F2)
Lead wire marking e P
No. 1 (+), No. 2 () o V e ey
e IO A
HH |
0.75 mm? 411} o i §
L (Lead wire length) 120.8

Max.10



Body Ported Series 53'S Y5000/7 000/ 9000

Dimensions: 53-SY5000

2-position double, 4-position dual 3 port

L-type plug connector (L)
2
53-SY5§20-DLDD-01 O (-F2)

Insulator: Black (-)

Insulator: Red (+) j

——{T]

k3

16.7

T—

ks

T :
e
L

2 x M3 x 0.5 thread depth 3.5

(For mounting bracket)

«©
-
=

L-type plug connector with cover (LL)
2

53-SY5420-0LLOC-0100 (-F2)

Terminal type (TT)

2
53-SY5§20-0TTOC-0100 (-F2)

. ' 2x03.2
M | d 16.2
anual override (Manifold mounting hole)
36
2x1/8"
{A(4), B(2) port}
37 (2 x 3.2 mounting hole)
_ "g‘,“ﬂ » _ fL",’n
o) JEaRw
0.3 mm? 0 f== Frr |
S T L =
0 T ' w| ™
' ] I A ISR
< =} 5| || =
Lo} < N3 8
v L] ~ ] ks
=
L (Lead wire length) 153.6
T T
3x1/8"
{P(1), EA(S), EB(3) port) 76.8)
«©
© o
e e N
=== 9
0| =
'8
2x022 =
(For manifold gasket positioning)
L (Lead wire length) 143.4
Insulator: Red (+) . , -
WREY T
Insulator: Black (-) - V ‘W e
3 dl
|| i ] (—
0.3 mm? * N
b i 4
o (71.7)
Max.10
L (Lead wire length) 177
Lead wire marking nw fo 4 T

No. 1 (+), No. 2 (-)

0.75 mm?

Lﬁ

12

(88.5)

(mm)



Series 53-SY5000/7000/9000

Dimensions: 53-SY5000

3-position closed center/exhaust center/pressure center

L-type plug connector (L) 226
3
53-SY5220-0LOC-010 (-F2) ; T TS :
] ©
—_— 3 -
=T} 4?:"%,, i i =
[EE )
— VIS U2 1
2 x M3 x 0.5 thread depth 3.5
(For mounting bracket) (89.4)
Insulator: Black (—
Insulator: Red (+ ; 3 E I } ]
16.2 2x03.2
Manual override 3('3 (Manifold mounting hole)
2x1/8"
{A(4), B(2) port}
(87) (2 x 3.2 mounting hole)
— @ Tt s
0.3 mm? 3 V | e /
2 {1 ol
< o o =
8 N SR ¢ 41
(1.2) | L (Lead wire length) ° 166.2
3x1/8" 89.4
{P(1), EA(5), EB(3) port}
© 3
=== EWRSASAS 1
g
2Xx@2.2 =
(For manifold gasket positioning)
L-type plug connector with cover (LL)
3
53-SY5220-0LLOC-0100 (-F2)
L (Lead wire length) 156
Insulator: Red (+) a0 0 e
Insulator: Black (-) - V ‘pi;—% «»‘ V
3 T
L o ! I
0.3 mm? * - T
B- R L)
N~
i-' 84.3
Terminal type (TT)
3
53-SY5220-0TTOO-0100 (-F2)
Max.10
L (Lead wire length) 189.6
Lead wire marking A0 0 "~
No. 1 (+), No. 2 () o V ‘H “"“i V
0 ! i i
Q I u ]
o =
0.75 mm?2 (_F —l;—(} d {71—
A
- 101.1

(mm)



Body Ported Series 53-SY5000/7000/9000

Dimensions: 53-SY7000

2-position single

L-type plug connector (L)

53-SY7120-0L0I0-0200 (-F2)

(mm)

With foot bracket
53-SY7120-CLO0-020-F1

2 x M4 x 0.7 thread depth 6.5 20 29.4 57
(For mounting bracket) e 46 5.5
f 20 ~
e | el
I i
R ‘ £
T SN 3 = 8
L i l-l»f‘ql ; I ; L o i il
L Lo
79.2
Insulator: Black (-) Manual override pe
RO
Insulator: Red (+) T \ >
X 24.2
20 (Manifold mounting hole)
42 2x 1/4"
B {A(4), B(2) port}
>
';"-', [—L‘ (2 x @4.2 mounting hole)
<
<
1 7, 0 tf
e g 1 g =
\I =S o =~
0.3 mm? o ‘ : | . .| @ g ?: & @
‘ 2| o| &
o ¥ 3 H-
<
g « Dﬁ
b
(39.4) ii <
L (Lead wire length) 123.3
" N
1/4" -
2x1/8" {P(1) port) o 40 125 ‘
EA(5), EB(3) port) 394 a ©
E—E{]EEéif \E} Q =L ©| 3|
- -\ R
é{?ﬁa”r*éﬂz:m i
2x02.2 ( 36
(For manifold gasket positioning) | (66)
L-type plug connector with cover (LL)
53-SY7120-0LLOC-0200 (-F2) o o
Insulator: Red (+) ; ‘ @ —l— 114;3‘3 ‘
Insulator: Black (-) - \] i | | i
< T T
Q a], -
0.3 mm2 * R ';I o
'] -
L (Lead wire length) 118.2
Terminal type (TT)
53-SY7120-0TTO0-0200 (-F2)
) i ) )
Lead wire marking _*_\]‘ A:,' et lqj:' ‘
No. 1 (+), No. 2 (-) o ; | | i
I'g E{]— T T ]
g —
0.75 mm? 414 ﬁi &
L (Lead wire length) 135

Max.10



Series 53-SY5000/7000/9000

Dimensions: 53-SY7000

2-position double 2 x M4 x 0.7 thread depth 6.5 20
L-type plug connector (L) (For mounting bracket)
53-SY7220-0L00-020 (-F2) B ST d
—0 e on T
R AR R
Ji s m”\f
(S L
79.6

Insulator: Black (-)

i w )= %é%@g

Insulator: Red (+) i
Manual override 20

2x1/4"

{A(4), B(2) port} |l

iy ”w_
™
g 2x04.2

(Manifold mounting hole)

(52)
(2 x 4.2 mounting hole)
n 1T Y
A y e 6 1 L ;‘:/:(aﬁ
| poE \ 2 1| FrEEE
0.3 mm 2 : | | ! .
> u " )
al 2 2g
B [T} <~ N g
Te} £ R
(1.2) =
L (Lead wire length) 167.8
1/4"
P(1) port
pxg  Cport (83.9)
{EA(5), EB(3) port} @
o
(Y

e 1L AN R
=ity 00| FPe—

Zoee S ph RS 1
2x02.2 36 S )
(For manifold gasket positioning) (66) N
L-type plug connector with cover (LL)
53-SY7220-0LLOC-0200 (-F2)
L (Lead wire length 157.6
) )
Insulator: Red (+) ‘ f;,;ﬂ; E— bj ‘
Insulator: Black (-) e \I1 1 i 1V
= - T ]
0.3 mm?2 = i d =
S (78.8)
Terminal type (TT)
53-SY7220-0TTOO-0200 (-F2)
Max.10
L (Lead wire length) 191.2
. .
Lead wire marking — ‘ ‘.:,;ﬂl ——t ‘b:} -
No. 1 (+), No. 2 (-) o \I T i V
1_8 3 T 1]
gy 7%EE
0.75 mm? — —% E FJ—

12

(mm)



Body Ported Series 53'3 Y5000/7000/9000

Dimensions: 53-SY7000

3-position closed center/exhaust center/pressure center

L-type plug connector (L) 2 x M4 x 0.7 thread depth 6.5

20

(mm)

53-SY7§20-|:| LOO=-02C1 (-F2) (For mounting bracket)
5 Y ] ‘%‘“ P ] = "
=T ACE L d T [T
= | g
/" ST | I\f

. L

39.8 52.8
Insulator: Black (-) g

Insulator: Red (+)
Manual override 20 2x04.2
2 (Manifold mounting hole)
2x1/4"
{A(4), B(2) port}
(52)
(2 x 4.2 mounting hole)
o B N 7
" = LA II "]
0.3 mm? 3 o V H I V —
s s ® 8
Aa—t— % ol ”a‘e = Tee——
+ N {E )
L (Lead wire length) 180.8 g
1/4"
{P(1) port} 96.9
2x1/8" o
{EA(5), EB(3) port} °
=l H % k\ ff(i}o Hj?%x —
O 1V pore~ I
NI TAATE ASE N il S5 1 -
«©
2x02.2 36 ~la
(For manifold gasket positioning) (66) a1
L-type plug connector with cover (LL)
3
53-SY7320-0LLO0-0200 (-F2)
L (Lead wire length 170.6
(e e
Insulator: Red (+) R I o -
Insulator: Black (-) - \] o i V
3 T —
i I = 5
0.3 mm? f
+ )
Z 91.8
Terminal type (TT)
3
53-SY7220-0TTOO-020 (-F2)
Max.10
L (Lead wire length) \ 204.2
vy .

Lead wire marking

No. 1 (+), No. 2 (-)

5.9

i

0.75 mm?

Ef

12

10



Series 53-SY5000/7000/9000

Dimensions: 53-SY9000

2-position single
L-type plug connector (L)
53-SY9120-0ILOO-30 100

Insulator: Black (-)

¥ <
©
Insulator: Red (+) Manual override 3 x 032
(Manifold mounting hole)
2x1/4", 3/8"

{4(A), 2(B) port}

m
=
W
¢ et
=, | | ’ | | ’
0.3 mm? il
[t}
: ©| b
pPer——— i ©
> | o o7
8|k / E
® 2 x g4.4 24.9 43.85
(Mounting hole)
L (Lead wire length) | 153.4
3 x1/4" 56.3
{1(P), 3(EB), 5(EA) port} 3
@ &
EEX & \‘/
49.8 g
L-type plug connector with cover (LL)
53-SY9120-0JLLOO-30
1] H
Insulator: Red (+) - RN Y oty
Insulator: Black (-) g ;
0.3 mm? b ® ® -8
L (Lead wire length) 148.3
Terminal type (TT)
53-SY9120-0TTOO-20O
T 1
- . AAET ]
Lead wire marking n M
No. 1 (+), No. 2 (-)
«l < : i i
== = o | o "
0.75 mm?
L (Lead wire length) 165.1
Max.10
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Body Ported Series 53-SY5000/7000/9000

Dimensions: 563-SY9000

2-position double
L-type plug connector (L)
53-SY9220-ILO0-20

Insulator: Black (-)

Insulator: Red (+)

Manual override

106
65_
<
AR
> T ] e
il /RANSP ) {
33.6 3x03.2
(Manifold mounting hole)
64.2
2x1/4", 3/8"

{4(A), 2(B) port}

D
E
)
@ L N
y—it [ f I = f I f [ i et
s ‘ % ’ ‘ % ’ s k&
0.3 mm? M ©
¥ L = e ——
~
& 8 AL = J
8 2 xo4.4 24.9
(Mounting hole)
L (Lead wire length) 194.2
97.1
3x1/4"
{1(P), 3(EB), 5(EA) port} 2
T © &
= — e
T [+
5] O] GEa|
49.8 & 2
L-type plug connector with cover (LL)
53-SY9220-ILLOO-30
W
Insulator: Red (+) - = U L
Insulator: Black (-) 3 ~
0.3 mm?2 L & & )
L (Lead wire length) 184
Terminal type (TT)
53-SY9220-0TTOO-330
[ ! ! [
- e HEH -
Lead wire marking ! T
No. 1 (+), No. 2 (-)
N
—3 o | & —E=s =
0.75 mm? | i
L (Lead wire length) 217.6

Max.10

(mm)
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53-SY

Intrinsically Safe Valve
5 Port Solenoid Valve

Series 53-SY5000/7000/9000

Base Mounted
Single Unit

How to Order

cQL Us

LISTED

Electrical Entry TT
Hazardous Location
Class I, 11, Il
Division 1

Groups A, B,C,D,E,F,G GroupsA,B,C,D

Electrical Entry L and LL
Hazardous Location
Class |

Division 1

AWarn ing
Do not install in Zone 0 (as defined in IEC 60079-10-1: 2008) or Zone 20
(as defined in IEC 60079-10-2: 2009)(Refer to page 40 for details)

LL

L ;0 Thread type
UL/CSA Nil Rc
compliant 5 5
Series N NPT
5 | 53-SY5000 T [ NPTF
7 | 53-SY7000 Port size
9 | 53-SY9000 Symbol Port size Applicable series
Nil Without sub-plate
Type of actuatione® 02 |14 53-SY5000
2-position single With sub-plate 53-SY7000
(A)4 2(B) 03 3/8 53-SY7000
1 With sub-plate 53-SY9000
(EA) 5 1 3 (EB) 1/2
(P) 04 | With sub-plate | 53-SY9000
2-position double
A)4 2 (B .
2 Wi 2@ ¢ Manual override
(EA)5 13 (EB) Nil: Non-locking push D: Push-turn locking E: Push-turn locking
(P) type slotted type lever type
3-position closed center
(A)4 2(B)
3 Note 1) ‘
(EA)5 1 3 (EB)
(P)
3-position exhaust center
(A)4 2(B)
4 Note 1)
(EA) 5 1 3 (EB)
(P)
3-position pressure center )
(A4 2(B) e Lead wire length
5Noed Symbol | Lead wire length Note
(EA) 5(;)3 (EB) 3 300 mm —
4-position dual 3 port valves (N.C/N.C.) 6 600 mm Maximum length for L-type
4(A) 2(B) 10 1000 mm —
A Note 2) 15 1500 mm —
20 2000 mm —
5(EA) 1(P)  3(EB) 30 3000 mm -
4-position dual 3 port valves (N.O./N.O.) 100 10000 mm Semi-standard
4(A) 2(B)
Bl ——— o Electrical entry
% % Symbol L LL TT Note)
I T . g ;
5(EA) 1(P) 3(EB) ® Pilot type \Il_vittﬁp:osleurg connector | Terminal type
4-position dual 3 port valves (N.C./N.O.) Nil Internal pilot Eleotncal
4(1A) 2 R External pilot Note) entry
C o2 | o] ;E% | Note) External pilot is not >
% available for 4-position / /
4 ! y dual 3-port valves.
5(EA)  1(P) 3(EB) ual 3-port valves Note) The lead wire of TT-type is connected to the terminal block.Use only supplied

Note 1) 3-position type is not available for
the 53-SY9000 series.

Note 2) 4-position dual 3 port valves are
available for 53-SY5000 only.

13

cable and nut.

AWarning

The solenoid must be connected to a safety barrier located in anon-hazardous
area. The safety barrier must meet the specifications listed in the Installation
Instructions section.




Base Mounted Series 53'S Y5000/7000/9000

Specifications
Series 53-SY5000 | 53-SY7000 | 53-SY9000
Fluid Air
2-position single .
Internal pilot 4-position dual 3 port valve 20 to 100 psi (0.15 to 0.7 MPa)

operating pressure range

2-position double

15 to 100 psi (0.1 to 0.7 MPa)

3-position

30 to 100 psi (0.2 to 0.7 MPa)

External pilot
operating
pressure range

Operating pressure range

—15 to 100 psi (—100 kPa to 0.7 MPa)

Pilot 2-position single 35 to 100 psi (0.25 to 0.7 MPa)
pressure | 2-position double 35 to 100 psi (0.25 to 0.7 MPa)
range 3-position 35 to 100 psi (0.25 to 0.7 MPa)

Ambient and fluid temperature

15 to 120°F (—10 to 50°C) (No freezing)

« Based on IEC 60529
Note) Impact resistance: No malfunction occurred when
tested in the axial direction and at

Max. operating
frequency (Hz)

2-position single, double
4-position dual 3 port valve

3-position 3

5

the right angles to the main valve
and armature in both energized
and de-energized states.

Manual override (Manual operation)

Non-locking push type,
Push-turn locking slotted type,
Push-turn locking lever type

Vibration resistance: No malfunction occurred in a
one-sweep test between 45 and

Pilot exhaust method

Main/Pilot valve common exhaust
Pilot valve individual exhaust

Internal pilot
External pilot

2000 Hz. Testing was performed at
both energized and de-energized

states in the axial direction and at

the right angles to the main valve
and armature.

Lubrication Not required
Mounting orientation Unrestricted
Impact/Vibration resistance (m/s?) N°® 150/30

Enclosure

IP30 (L-type), IP40 (LL-type), IP65 (TT-type)

/A\Warning

To insure intrinsical safety, the valve is to be installed in
an impact and vibration free environment.

Solenoid Specifications

Terminal type (TT)
L-type plug connector (L)
L-type plug connector with cover (LL)

12VDC
0.52 W (at rated voltage)
—-10% to +10% of rate voltage

T4
Maximum surface temperature 275°F (135°C)

Electrical entry

Coil rated voltage
Power consumption
Allowable voltage fluctuation

Temperature class

Hazardous Locations Specifications

L-type plug connector (L)

Electrical entry LL-type plug connector (LL)

Terminal type (TT)

Class I, 11, 1l
Division 1
Groups A, B,C,D,E, F, G

Class |
Division 1
Groups A, B, C, D

Hazardous
Locations

Note) A Warning Do not install in Zone 0 (as defined in IEC 60079-10-1:
2008) or Zone 20 (as defined in IEC 60079-10-2: 2009)
(Refer to page 40 for details)

Response Time
Note) Based on dynamic performance test, JIS B 8375-1981.

T Response time (ms) (at 70 psi [0.5 MPa]) Note)
53-SY5000 53-SY7000 53-SY9000
2-position single 26 or less 38 or less 50 or less
2-position double 22 or less 30 or less 50 or less
3-position 38 or less 56 or less —
srtene® | mores | - -

Note) Response time may be longer depending on the specification of barrier.

AWarning
Installation Instructions

Installation Diagram

Hazardous Location Non-Hazardous Location

\

— \
Intrinsically + ‘
\

+
Safe Valve Barrier ggl?it;;%ent
(Note 2, 3, 4)
(Note 1,2) _ = - — (Note 2)
\ T

® This product must be connected in accordance with the +/— polarity indication.
® This product must be connected to a certified intrinsically safe circuit (e.g. Zener
barrier) for apparatus group IIC with the following maximum values:
Ui=28V li=225 mA (resistively limited)
Pi=1W Ci=0nF Li=0OmH
Confirm the solenoid input voltage at the lead wires is 12 VDC 10%.
The resistance of the solenoid valve is R 20 + 278 3% Ohm at 68°F (20°C).
® Do not bend or pull cables repeatedly.

AWarning

Note)

1. Control equipment connected to the barrier must not use or generate more than

250 V.

2. Installation should be in accordance with Canadian Electrical Code or ANSI/ISA
RP12.6 “Installation of Intrinsically Safe Systems for Hazardous (Classified)
Locations” and the National Electrical Code or ANSI/NFPA 70.

. Barrier manufacturer’s installation drawing must be followed when installing this
equipment.

. Multiple barriers are not to be used in parallel unless specifically permitted by the
barrier certification.

w

IN

To insure that intrinsically safe criteria are met, use the below parameters to
determine the appropriate barrier.

Note) Ccable and Lcable represents the capacitance and inductance of wire added
by the consumer from the intrinsically safe equipment to the barrier. Ccable and
Lcable values must be used in the system calculations.

I.S. Equipment Barrier
Ui > Uo (or Voc)
li > lo (or Isc)
Pi > Po
Ci + Ccable < Co (or Ca)
Li + Lcable < Lo (La)

If the cable capacitance and inductance are unknown, use the following values:
Ccable = 60 pF/ft., Lcable = 0.2 uH/ft.

If the barrier Po is unknown, it may be calculated using the formula Po = (Uo x lo)/4
or (Voc x Isc)/4.

14



Series 53-SY5000/7000/9000

Flow-rate Characteristics

Series 53-SY5000

Flow-rate characteristics Note)
Valve model Type of actuation Port size 1—> 4/2 (P—>A/B) 4/2 — 5/3 (A/B—> EA/EB)
C [dm®/(s-bar)] b Cv C [dm®/(s-bar)] b Cv
- Singl
2-position Dcl)rlgt;)sa 2.4 0.41 0.64 2.8 0.29 0.66
Closed center 1.8 0.47 0.50 1.8 0.40 0.47
3.0 0.33 0.72
3-position | Exhaustcenter 14 0.55 0.44 [1.2] [0.48] [0.37]
53-SY50140-CJ
2 1/4 3.3 0.36 0.85
-0 Pressure center [0.84] [0.60] [0.28] 1.8 0.40 0.48
4-position N.C./N.C. 1.8 0.39 0.56 2.2 0.32 0.64
dual 3 port
N.O./N.O. 24 0.34 0.72 1.9 0.38 0.59
Note) [ ]: Indicates normal position
Series 53-SY7000
Flow-rate characteristics Note)
Valve model Type of actuation Port size 1—>4/2 (P—>A/B) 4/2—> 5/3 (A/B—> EA/EB)
C [dm?®/(s-bar)] b Cv C [dm?®/(s-bar)] b Cv
. Singl
2-position Dc')”gblz 4.1 0.41 1.1 4.1 0.29 1.0
u
Closed center 3.0 0.43 0.80 2.6 0.41 0.72
53-SY70140-1 1/4 a7 035 1
02| 5 position | Exhaustcenter 26 0.42 071 [1.7] [0.48] [0.49]
5.3 0.39 1.3
Pressure center [2.3] [0.49] [0.65] 2.2 0.49 0.63
- Singl
2-position D(')Til‘z 4.9 0.29 1.2 45 0.27 1.1
Closed center 3.0 0.40 0.80 2.6 0.45 0.73
53-SY70140-[1 38 P 035 1
03 | 5 position |  Exhaustcenter 26 0.42 071 [1.7] [0.48] [0.49]
5.3 0.31 1.3
Pressure center [2.3] [0.51] [0.64] 23 045 0.66
Note) [ ]: Indicates normal position
Series 53-SY9000
Flow-rate characteristics
Valve model Type of actuation Port size 1—>4/2 (P—>A/B) 4/2 — 5/3 (A/B—> EA/EB)
C [dm?/(s-bar)] b Cv C [dm®/(s-bar)] b Cv
53-SY9140-C1 " Single
2- t 3/8 7.9 0.34 2.0 9.6 0.43 2.6
-03 posttion Double
53-SY9140-C1 - Single
2- 1/2 8.0 0.48 2.2 10 0.29 25
04 position Double
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Base Mounted Series 53'8 Y5000/7000/9000

Dimensions: 53-SY5000

2-position single
L-type plug connector (L)
53-SY5140(R)-CLO-02

9.5

——=]

—

37.2 2 x04.3 60.3
15.5 (For mounting) 48 8.3 M5 x 0.8 15.5
sl  Black L (External pilot port)
0 nsulator: Black (-) My I\rl
NG 7
- 54
= e =
Insulator: Red (+ 1
© Manual ®
17 override 56 4.3 17
62.5
M5 x 0.8 &
(Pilot EXH port) 109.1
<For external pilot type>
—
L (Lead wire length)
iag
L [T}
0.3 mm? 10
[t} d
=

O
8 }@kﬁ
22

) 18 | 1 o
8F 5x1/4"
= (Piping port)
L-type plug connector with cover (LL)
53-SY5140(R)-CLLOO-02C
L (Lead wire length 104
Insulator: Red (+)
Insulator: Black (-)
e i I
0.3 mm? = I ‘ |
Terminal type (TT)
53-SY5140(R)-0TTOO-0201
Max.10
L (Lead wire length) 120.8
Lead wire marking _‘_\/
No. 1 (+), No. 2 (=) X
e B f
0.75 mm? o oL i

(mm)
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Series 53-SY5000/7000/9000

Dimensions: 53-SY5000

2-position double, 4-position dual 3 port 18_ 19
L-type pzlug connector (L) 0
53-SY5440(R)-0LOO-020 @ @

Cc *

ke B ‘ E
——={1] I A
37.2
15.5 2x 043 48 4
Insulator: Black (-) (For mounting) M

0 e &
~ P
- p T

: D

b Insulator: Red (+) Manual ®

override W
17 56 )
M5 x 0.8 65.4
(Pilot EXH port) 153.6
<For external pilot type> -
L (Lead wire length) ‘ —F V’w
:LI i I
03mm2/ 18 5 Ll
=

M5 x 0.8

17.5

o 3 18| 18 S
©u 28 5x 1/4"
(Piping port)
L-type plug connector with cover (LL)
2
53-SY5840(R)-0LLOO-020
¢ L (Lead wire length 143.4
Insulator: Red (+)
Insulator: Black (-)
i8== " I =
0.3 mm? " L | l | J
(71.7)
Terminal type (TT)
2
A
53-SY5440(R)-0TTCIC-020] -
L (Lead wire length) 177
Lead wire marking . .y
No. 1 (+), No. 2 (-) V V
= [ I s e
0.75 mm? g_ 4% A ‘ a FJ;
(88.5)
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Dimensions: 563-SY5000

Base Mounted Series 53'3 Y5000/7000/9000

3-position closed center/exhaust center/pressure center

L-type plug connector (L)
53-SY5140(R)-0LOC0-020

17.5

M5 x 0.8
(Pilot EXH port)
<For external pilot type>

(mm)

15.5

M5 x 0.8

17.5

53-SY5340(R)-0LLOO-020

Terminal type (TT)
53-SY5140(R)-0TTOO-020

TF

18 19
0
(]
E} janY
&
all
e — L a
2x04.3 48 4
Insulator: Black (-) (For mounting) \ ~
) ]
2 [ Ia!
, BN
Insulator: Red (+) Manual / [P
: [Te}
override 56 )
78 441
166.2
- e
L (Lead wire length) '\/ V
i i
0.3 mm?2 8 [ g
° YO 8
\J
— n
3 § 18 18 P
© E 28
= 89.4
5 x 1/4" (Piping port)
L-type plug connector with cover (LL)
L (Lead wire length 156
Insulator: Red (+) )
Insulator: Black (-) \/ V
| o L
5 I :
0.3 mm?2 - ‘
< & ! e
Q o L
5 | DQO
84.3
Max.10
L (Lead wire length) 189.6
Lead wire markin — -
No. 1 (+), No. 2 (-) V V
e}
= I
0.75 mm? o ﬁ l g
‘S o) ;
Q90

101.1
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Series 53-SY5000/7000/9000

Dimensions: 53-SY7000

2-position single 21 25 o
L-type plug connector (L) ©
53-SY7140(R)-0LOOC-B0O A A
A\NPANY g
=T i
q
79.2
41.7 61 10.4
215 2x024.3 M5 x 0.8 21
(For mounting) \ < (External pilot port) ]
Insulator: Black (-) { Y I |
g o L
Insulator: Red (+) Manual N o | | ‘
override L +—
21 69 6.4 215 |
123.3 67.2
M5 x 0.8
(Pilot EXH port)
<For external pilot type> g
>
W
[
~
L (Lead wire length) ] Q N
P i
03mm2/ 1§ ‘ ]
s I @m 0
+ + == ©
OS¢
20.5|20.5 :Lg ouo)
5 x 3/8", 1/4" -
(Piping port) 33
L-type plug connector with cover (LL)
53-SY7140(R)-0LLOC-%20
L (Lead wire length) 118.2

Insulator: Red (+)
Insulator: Black (-)

=

0.3 mm?

o4.1

H——T

Terminal type (TT)
02
53-SY7140(R)-0TTOO-$0 .
L (Lead wire length) 135
Lead wire marking -
No. 1 (+), No. 2 (-) V n
&
0.75 mm? > = —4 ‘ ‘ m i

19

(mm)



Base Mounted Series 53-SY5000/7000/9000

(mm)

Dimensions: 53-SY7000

2-position double o 205
L-type plug connector (L) ™9
53-SY7240(R)-0LOO-30O @ -
E ‘ 3
=——T] =—-
T ﬂ
J |
4.7 61 4
1. 2x rzc4.§
5 (For mounting) < M5 x 0.8 21
(External pilot port)

Insulator: Black (-) I
[s¢] v 4 N\
- " g %Eﬁ © ol Een
! &) - t =j—
® Insulator: Red ' 8! @ '
nsulator: Red (+) Manual H} A s
override ©| ©
69 ™| <
79.6
- 167.8
(Pilot EXH port)
<For external pilot type>
- izl
L (Lead wire length) - V V
5!,
a i e
03mm?/ 8 Il = ,
s I N A 0
PASEAST
— 0| 0
~ S 20.5[20.5 | ®
— 2
™y 33

5 x 3/8", 1/4" (Piping port)

L-type plug connector with cover (LL)
53-SY7240(R)-0JLLOO-3%0

L (Lead wire length 157.6

Insulator: Red (+)
Insulator: Black (-)

T
~

1
=
H——T
T
q

0.3 mm?

24.1
41.7

[l

(78.8)

Terminal type (TT)
53-SY7240(R)-OTTOO- 30
Max.10

L (Lead wire length) 191.2

Lead wire marking —
No. 1 (+), No. 2 (-) " I
i i

©90

L
=

i

!

0.75 mm?

5
39

(95.6)




Series 53-SY5000/7000/9000

operating pressure range

2-position double
3-position

0.1 t0 0.7 MPa (15 to 100 psi)
0.2 to 0.7 MPa (30 to 100 psi)

Specifications
< } Series 53-SY5000 | 53-SY7000 | 53-SY9000
i P Fluid Air
L= L — 2-position single .
' o . L] Internal pilot 4-position dual 3 port valve 0.15 to 0.7 MPa (20 to 100 psi)

External pilot
operating
pressure range

| '!- L]
e

Operating pressure range —100 kPa to 0.7 MPa (-15 to 100 psi)

Pilot 2-position single 0.25 to 0.7 MPa (35 to 100 psi)
pressure | 2-position double 0.25 to 0.7 MPa (35 to 100 psi)
range

3-position 0.25 to 0.7 MPa (35 to 100 psi)

Ambient and fluid temperature

—10 to 50°C (15 to 120°F) (No freezing)

* Based on IEC 60529
Note)l mpact resistance: No malfunction occurred when test-
ed in the axial direction and at the

Max. operating
frequency (Hz)

2-position single, double
4-position dual 3 port valve

3-position 1

1

right angles to the main valve and
armature in both energized and
de-energized states.

Manual override (Manual operation)

Non-locking push type,
Push-turn locking slotted type,
Push-turn locking lever type

Vibration resistance: No malfunction occurred in a
one-sweep test between 45 and
2000 Hz. Testing was performed at

Pilot exhaust method

Main/Pilot valve common exhaust
Pilot valve individual exhaust

Internal pilot
External pilot

both energized and de-energized

states in the axial direction and at

the right angles to the main valve
and armature.

Lubrication Not required
Mounting orientation Unrestricted
Impact/Vibration resistance (m/s?) Not©) 150/30

Enclosure

AWarning

IP30 (L-type), IP40 (LL-type), IP65 (TT-type)

To insure intrinsical safety, the valve is to be installed in
an impact and vibration free environment.

Solenoid Specifications

Terminal type (TT)

L-type plug connector (L)
L-type plug connector with cover (LL)
12VDC
0.52 W (at rated voltage)
-10% to +10% of rate voltage

T4
Maximum surface temperature 135°C (275°F)

Electrical entry

Coil rated voltage
Power consumption
Allowable voltage fluctuation

Temperature class

Hazardous Locations Specifications

L-type plug connector (L)

Electrical entry LL-type plug connector (LL)

Terminal type (TT)

Class |
Division 1
Groups A, B, C, D

Class I, II, 11l
Division 1
Groups A, B,C,D, E, F, G

Hazardous
Locations

Note) ZAAWarning Do not install in Zone 0 (as defined in IEC 60079-10-1:
2008) or Zone 20 (as defined in IEC 60079-10-2: 2009)
(Refer to page 40 for details)

Response Time
Note) Based on dynamic performance test, JIS B 8375-1981

Type of actuation Response time (ms) (at 0.5 MPa) Note)
53-SY5000 53-SY7000 53-SY9000
2-position single 26 or less 38 or less 50 or less
2-position double 22 or less 30 or less 50 or less
3-position 38 or less 56 or less —_
e -

Note) Response time may be longer depending on the specification of barrier.

21

AWarning
Installation Instructions

InstallationDiagram

Hazardous LocationN on-Hazardous Location

|
Intrinsically + | . + Control
Safe Valve ' Barrier Equipment
| (Note 2, 3, 4)
(Note 1,2) 1 {° - — (Note 2)
| -

® This product must be connected in accordance with the +/— polarity indication
® This product must be connected to a certified intrinsically safe circuit (e.g.
Zener barrier) for apparatus group 1IC with the following maximum values:
Ui=28V i =225 mA (resistively limited)
Pi=1W Ci=0nF Li=0mH
Confirm the solenoid input voltage at the lead wires is 12 VDC + 10%.
The resistance of the solenoid valve is R 20 + 278 + 3% Ohm at 20°C.
® Do not bend or pull cables repeatedly.

A\ Warning

Note)

1. Control equipment connected to the barrier must not use or generate more
than 250 V.

2. Installation should be in accordance with Canadian Electrical Code or AN-
SI/ISA RP12.6 “Installation of Intrinsically Safe Systems for Hazardous
(Classified) Locations” and the National Electrical Code or ANSI/NFPA 70.

3. Barrier manufacturer’s installation drawing must be followed when installing
this equipment.

4. Multiple barriers are not to be used in parallel unless specifically permitted by
the barrier certification.

To insure that intrinsically safe criteria are met, use the below parameters to
determine the appropriate barrier.

Note) Ccable and Lcable represents the capacitance and inductance of wire
added by the consumer from the intrinsically safe equipment to the barrier.
Ccable and Lcable values must be used in the system calculations.

1.S. Equipment Barrier
Ui Uo (or Voc)
li lo (or Isc)
Pi Po
Ci + Ccable Co (or Ca)
Li + Lcable Lo (La)

If the cable capacitance and inductance are unknown, use the following values:
Ccable = 60 pF/it., Lcable = 0.2 pH/ft.

If the barrier Po is unknown, it may be calculated using the formula Po = (Uo x lo)/4
or (Voc x Isc)/4.



Dimensions: 563-SY9000

2-position single
L-type plug connector (L)
53-SY9140-0JLO0-3 0

25

28.5

27

1/8"

(Pilot EXH port)
<For external pilot type>

L (Lead wire length)

Base Mounted Series 53'3 Y5000/7000/9000

Insulator: Black (-)

@ Insulator: Red (+)

&
7

17.5

109.3

T

86.5

16.8

2x 054
(For mounting) \ [t}

D

1

1

47
57

@

D@

f@t_@_@ Gl
4

96.5

153.4

L-type plug connector with cover (LL)

53-SY9140-0LLO0-0

Terminal type (TT)
53-SY9140-0TTOO-3

80.5
(E-type)

il

@@@

34.5

29.5

155
175

44.5

5 x 3/8", 1/2" (Piping port)

L (Lead wire length)

148.3

Insulator: Red (+)

Insulator: Black (-)
0.3 mm?

-

@L
O
&)

Max.10
L (Lead wire length) 165.1
Lead wire marking
No. 1 (+), No. 2 (-)
i =
0.75 mm?2 o —h ‘ ‘
8 ] I
o]
| | DB

1/8"
(External pilot port)

27

—
1 el

WA
£

A%

25

(mm)
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Series 53-SY5000/7000/9000

Dimensions: 53-SY9000

2-position double
L-type plug connector (L)

17.5

53-SY9240-ILO0-30
o < > m
UV
— UJ S
Ty - 73
106
51.0 86.5
25 2x05.4
(For mounting) \ 0 1/8" 27
0 Insulator: Black (=) ( 0] J@i%— (External pilot port) \
& @ @ 1
=
% @ ® =1
7 O
27 96.5 5|5 25
194.2 76.5
1/8"
(Pilot EXH port)
<For external pilot type> —il .
L (Lead wire length) I T T
:LI ‘ ‘ [T—=
0.3 mm?2 8 : ‘ ' ‘ !
B wa D o
PAN, 3
0 g 295 | 205 IR
oS 2 - -
® 44.5
5 x 3/8", 1/2" (Piping port)
L-type plug connector with cover (LL)
53-SY9240-0JLLOO-330
L (Lead wire length) 184
Insulator: Red (+)
Insulator: Black (-) T T
0.3 mm?2 - ‘ i ‘ )
<
8 o —
| PO
(92)
Terminal type (TT)
53-SY9240-0TTOO-330
Max.10
L (Lead wire length) 217.6
Lead wire marking ) ) )
No. 1 (+), No. 2 (=) {
E i i | - 53,&535
0.75 mm? o —& ‘ ‘ ‘ | 7
S 10 —
| [O00
(108.8)
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How to Order Manifold

5 Port Solenoid Valve

Series 53-SY5000/7000
Body Ported Manifold

Bar Stock Type

How to Order Valve Manifold Assembly

53 -SS5Y|5|-20-|05|-

IUL/CSA

compliant

Manifold series
5 | 53-SY5000
7 | 53-SY7000

Stations e
02 2 stations
20 20 stations

* This also includes the number
of blanking plate assemblies.

Example

01:1/8"

Cylinder port size

Double solenoid
53-SY5220-LL3-01 (2 sets)
Single solenoid
53-SY5120-LL3-01 (2 sets)

Thread type ¢
Nil Rc
00F G
OON | NPT
00T | NPTF

25

Blanking plate assembly
SY5000-26-20A (1 set)

Manifold base (5 stations)

53-SS5Y5-20-05

53-SS5Y5-20-05 --------0 1 set (Type 20, 5 station manifold base part no.)
* SY5000-26-20A ---------- 1 set (Blanking plate assembly part no.)
* 53-8Y5120-LL3-01 ----- 2 sets (Single solenoid part no.)
* 53-8Y5220-LL3-01 ----- 2 sets (Double solenoid part no.)

The asterisk denotes the symbol for assembly.
Prefix it to the part nos. of the solenoid valve, etc.

Add the valve and option part number under the manifold base part number.
In the case of complex arrangement, specify them on the manifold
specification sheet.



How to Order Valve

53-SY

UL/CSAI

compliant
Series
5 | 53-SY5000
7 | 53-SY7000

Type of actuation
2-position single

2-position double

3-position closed center
3-position exhaust center

5 3-position pressure center
A N°o®©) | 4-position dual 3 port valve (N.C./N.C.)
B Nete) | 4-position dual 3 port valve (N.O./N.O.)
C No®) | 4-position dual 3 port valve (N.C./N.O.)

Note) 4-position dual 3 port valves are available for
53-SY5000 only.

H(O|N|=

Electrical entry ®

20-

Body Ported Series 53'3 Y5000/ 7 000

@

LISTED

Electrical Entry TT
Hazardous Location
Class I, II, 1l Class |

Division 1 Division 1

Groups A,B,C,D,E,F,G Groups A, B,C,D

Electrical Entry L and LL
Hazardous Location

US A\Warning

Do not install in Zone 0 (as defined in IEC 60079-10-1: 2008) or Zone 20
(as defined in IEC 60079-10-2: 2009)(Refer to page 40 for details)

LL

3

01

Symbol Electrical entry

LL

ote)

T

lThread type
Nil Rc
G

NPT

NPTF

= (Z|m

® A, B port size
Thread piping

Symbol| Port size | Applicable series
01 1/8 53-SY5000
02 1/4 53-SY7000

One-touch fitting (Metric size) No®®)
Symbol Port size Applicable series
C4 | g4 One-touch fitting

C6 | @6 One-touch fitting 53-SY5000
C8 | 98 One-touch fitting
C8 | 98 One-touch fitting

53-SY7000
C10 | 210 One-touch fitting

One-touch fitting (Inch size) Not)

Symbol Port size Applicable series
N3 | 95/32" One-touch fitting
N7 | @1/4" One-touch fitting 53-SY5000
N9 |@5/16" One-touch fitting
N9 |o5/16" One-touch.ﬁthg 53-8Y7000
N11 | 23/8" One-touch fitting

Note) AWarning
If a resin tubing is used, take precautions

ag

ainst static electricity.

® Manual override

Nil

Non-locking push type

D Push-turn locking slotted type

E Push-turn locking lever type

®| ead wire length

Note) The lead wire of TT-type is
connected to the terminal block.
Use only supplied cable and nut.

AWarning

The solenoid must be connected to a safety barrier
located in a non-hazardous area. The safety barrier
must meet the specifications listed in the Installation
Instructions section.

Symbol| Lead wire length Note
3 300 mm —
6 600 mm Maximum length for L-type
10 1000 mm —
15 1500 mm —
20 2000 mm —
30 3000 mm —
100 10000 mm Semi-standard

Note) When placing an order for body ported
solenoid valve as a single unit, mounting
screws and gaskets for manifold are not
included. Order them separately, if
necessary. (For details, refer to page 30.)
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Series 53-SY5000/7000

27

Manifold Specifications

Model 53-SS5Y5-20 53-SS5Y7-20
Applicable valve 53-SY50120 53-SY70120
Manifold type Single base B mount
P (SUP)/R (EXH) Common SUP/EXH
Valve stations 2 to 20 stations Note )
A, B port location Valve
P, EA, EB port 1/4
1/8
C4 (94 One-touch fitting) 1/4
Port size C6 (26 One-touch fitting) C8 (28 One-touch fitting)
A, B port C8 (28 One-touch fitting) C10 (210 One-touch fitting)
N3 (25/32" One-touch fitting) | N7 (1/4" One-touch fitting)
N7 (21/4" One-touch fitting) | N11 (23/8" One-touch fitting)
N9 (25/16" One-touch fitting)
Manifold base weight W (g) W = 36n + 64 W = 43n + 64
n: Stations - -

Note 1) For 10 stations or more (5 stations or more for the 53-SS5Y7), supply pressure to P port on both
sides and exhaust from EA/EB port on both sides.
Note 2) Refer to “Manifold Options” on page 30.

AWarning If a resin tubing is used, take precautions against static electricity.

Flow-rate Characteristics

Port size Flow-rate characteristics
Model 1,5,3| 4,2 1—4/2 (P—> A/B) 4/2— 5/3 (A/B—> EA/EB)
(P.EAEB)| (A B) |clamistar]| b Cv |Clmistar]| b Cv

53-SS5Y5-20 | 1/4 c8 1.9 0.28 0.48 22 0.20 0.53

53-SS5Y7-20 | 1/4 C10 3.6 0.31 0.93 3.6 0.27 0.88

Note) The value is for manifold base with 5 stations and individually operated 2-position type.

O
2




Dimensions: 53-SY5000

L-type plug connector (L)
53-SS5Y5-20-[Stations]-[]

Manual override

L1

Body Ported Series 53'3 Y5000/7000

L2

‘ ;@ 4xe45
(Mounting hole)
EN=ZEEEN
o 1 | | f
B~ B | e & &
< H i
. S 0@ 0% 4 8
P n ©
- \ B |, 3
~ @ I T i
g o s g ¥
I I I -
O R @
L
1]
(Pitch) 1/8"
z P=16 | 22 {A(4), B(2) port}
(=]
g (D —— @ @) Stations
a8
s
el
©
3

71 (E-type)

59.5

{1/8"}

16.5

(mm)

4
T
'
4
1

da—t—
i
I
+

60

6 x 1/4"

{P(1), EA(5), EB(3) port}

L-type plug connector with cover (LL) Terminal type (TT)
53-SS5Y5-20-[Stations]-[] 53-SS5Y5-20-[Stations]-[]
110
f a
e M i S— M
L5 L7
=Y == .
i 3| 2 I K
I i { ol
&7_: D@ ~ — :a@ ©
. 3
e
IT:' ¥ (>é
1= ;
‘ 1
£ —
[=2] <
417 k] =2
@ 2
67 E 39 °
o =
3 67 §
- =)
-
Stations n | 2 stations | 3 stations | 4 stations | 5 stations | 6 stations | 7 stations | 8 stations | 9 stations | 10 stations| 11 stations | 12 stations | 13 stations | 14 stations | 15 stations | 16 stations| 17 stations | 18 stations | 19 stations | 20 stations
L1 60 76 92 108 | 124 | 140 | 156 | 172 | 188 | 204 | 220 | 236 | 252 | 268 | 284 | 300 | 316 | 332 | 348
L2 40 56 72 88 | 104 | 120 | 136 | 152 | 168 | 184 | 200 | 216 | 232 | 248 | 264 | 280 | 296 | 312 | 328
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Series 53-SY5000/7000

Dimensions: 53-SY7000

L-type plug connector (L)
53-SS5Y7-20-[stations]-[]

Manual override

L1

L2

M7
26.5

38.3

L-type plug connector with cover (LL)

53-SS5Y7-20-[Stations]|-[]

af nb

7 L
ﬁ% 4 x 04.5
i (Mounting
hole)
i |
. NI SSNNEN
N L @ 2 ¥ pd
|8 s I 3
g N\ \ )\ \ & (2] n
e LI .
2 7 ¢ éﬂ 5| £
o 2 =
AN m &
< iy
(Pitch) 1/4"
] P=19 23.5 {A(4), B(2) port}
5
&
®
s
kS
3
-l

Terminal type (TT)
53-SS5Y7-20-[Stations]-[]

71 (E-type)

67

{1/4"}

(mm)

30

60

6 x1/4"

{P(1), EA(5), EB(3) port}

A

o
N| <
o 3 [ 5|
N ~
ﬁ —
5 =
%
©
: T2
T
()
£_ Hi
p
= =
- 152
39 5
o
41.7 =
67 67 §
=
-
Stations n | 2 stations | 3 stations | 4 stations | 5 stations | 6 stations | 7 stations | 8 stations | 9 stations | 10 stations | 11 stations| 12 stations | 13 stations | 14 stations | 15 stations | 16 stations | 17 stations | 18 stations | 19 stations | 20 stations
L1 66 85 104 | 123 | 142 | 161 180 | 199 | 218 | 237 | 256 | 275 | 294 | 313 | 332 | 351 370 | 389 | 408
L2 46 65 84 | 103 | 122 | 141 160 | 179 | 198 | 217 | 236 | 255 | 274 | 293 | 312 | 331 350 | 369 | 388
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Manifold Options

H Type 20
Blanking Plate Assembly

Series Assembly part no.
53-SY5000| SY5000-26-20A
53-SY7000| SY7000-26-22A

A Caution

Mounting screw
tightening torques

M3: 0.6 Ibf-ft (0.8 N-m)
M4: 1.0 Ibf-ft (1.4 N-m)

AWarning

When mounting a valve on the manifold base
or sub-plate, etc., those mounting directions
are predetermined. If mounted in the wrong
direction, the equipment to be connected may
malfunction. Refer to external dimensions, and
then mount it.

B Gasket Assembly Part No.

Round head

Body Ported Series 53'8 Y5000/7000

Series Gasket assembly
53-SY5000| SY5000-GS-1
53-SY7000| SY7000-GS-1

Note) Gasket assembly consists of 10

sets of mounting screws and

gaskets.
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5 Port Solenoid Valve

Series 53-SY5000/7000

Base Mounted Manifold

X7\l Bar Stock Type

How to Order Manifold How to Order Valve Manifold Assembly

Type 41/Compact Type
53 -SS5Y|5|-41-|05|-|01 Singe soonc

I_l 53-SY5140-LL3 (2 sets)
UL/CSA Stations

compliant 02 | 2 stations Double solenoid
g : 53-SY5240-LL3 (2 sets)

Example

Manifold series 20 |20 stations

Blanking plate assembl
H 53-SY5000 * This also includes the £ v

number of blanking SY5000-26-20A (1 set)

plate assemblies.

l Thread type e
A, B port size Nil Rc
Thread piping F G
Symbol| Portsize | Applicable series N NPT
01 1/8 53-SY5000 T NPTF

One-touch fitting (Metric size)
Symbol Port size Applicable series
C6 | @6 One-touch fitting
C8 | 28 One-touch fitting

GBI Manifold base (5 stations)

53-SY5000 01:1/8 53-5S5Y5-41-05-01

One-touch fitting (Inch size) 53-SS5Y5-41-05-01 ----- 1 set (Type 41, 5 station manifold base part no.)
Symbol Port size Applicable series * 53-8Y5240-LL3  ----eeee 2 sets (Double solenoid part no.)
N7 | 21/4" One-touch fitting * 53-8Y5140-LL3  -------- 2 sets (Single solenoid part no.)
53-SY5000 * SY5000-26-20A -:cceeeeee 1 set (Blanking plate assembly part no.)

N9 | 95/16" One-touch fitting

The asterisk denotes the symbol for assembly.
Prefix it to the part nos. of the solenoid valve, etc.

Type 42/External Pilot Capable

Add the valve and option part number under the manifold base part number.

53 —_ SSsY 5 —_ 42 —_ 05 —_ 02 Isr:)‘t::ieﬁzgfii:fsﬁzrerflex arrangement, specify them on the manifold

Stationsl l Th
read type
UL/CS_A 02 | 2 stations Nil Re
compliant : ; .
: F F G | Awarning
20 | 20 stations N NPT | If aresin tubing is used, take
Manifold series T NPTE 2{:53;13“3 against static

5 | 53-SY5000
7 | 53-SY7000 .
A, B port size

Thread piping

Symbol| Port size |Applicable series
53-SY5000
1 4 53-SY7000
One-touch fitting (Metric size) One-touch fitting (Inch size)
Symbol Port size Applicable series | | Symbol Port size Applicable series
C6 6 One-touch fitti " . it
26 One-touc I fng 53-SY5000 N7 | 21/4" One-touch fitting 53-SY5000
C8 | 28 One-touch fitting N9 | 5/16" One-touch fitting
C10 | 210 One-touch fitting 53-SY7000 N11 |23/8" One-touch fitting 53-SY7000
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How to Order Valve

Base Mounted Series 53'S Y5000/7000

Electrical Entry TT
Hazardous Location
Class I, 11, 1l
Division 1
Groups A, B,C,D,E,F,G Groups A, B,C,D

Electrical Entry L and LL

Hazardous Location
Class |
Division 1

C '%’I. US A\warning
Do not install in Zone 0 (as defined in IEC 60079-10-1: 2008) or Zone 20
(as defined in IEC 60079-10-2: 2009)(Refer to page 40 for details)

LISTED

53—-SY

40

LL|3

UL/CSI

compliant

Series

5 | 53-SY5000

7 | 53-SY7000

Type of act

uatione

2-position single

2-position double

3-position closed center

H(W|IN|=

3-position exhaust center

5

3-position pressure center

A Note)

4-position dual 3 port valve (N

.C./N.C.)

B Note)

4-position dual 3 port valve (N

.0./N.O.)

C Note)

4-position dual 3 port valve (N

.CN.O.)

Note) 4-position dual 3 port valves are available for

53-SY5000 only.

Pilot type ¢
Nil Internal pilot
R External pilot Note)
Note) External pilot is not

AWarning

The solenoid must be connected to a safety barrier
located in a non-hazardous area. The safety barrier
must meet the specifications listed in the Installation

Instructions section.

available for 4-position
dual 3-port valves.

l Manual override

Nil Non-locking push type
D Push-turn locking slotted type
E Push-turn locking lever type

el ead wire length

Symbol | Lead wire length Note
3 300 mm —
6 600 mm Maximum length for L-type
10 1000 mm —
15 1500 mm —
20 2000 mm —
30 3000 mm —
100 10000 mm Semi-standard

e Electrical entry

Symbol Electrical entry
L-type plug connector
L
L-type plug connector
with cover 0
LL
TT Note)

Note) The lead wire of TT-type is

connected to the terminal block.
Use only supplied cable and nut.
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Series 53-SY5000/7000

Manifold Specifications

33

Model 53-SS5Y5-41 53-SS5Y5-42 | 53-SS5Y7-42
Applicable valve 53-SY5[140 53-SY70140
Manifold type Single base B mount
P (SUP)/R (EXH) Common SUP/EXH
Valve stations 2 to 20 stations Nete
A, B port Location Base
location Direction Side
P, EA, EB port 1/4
1/8 1/4
C6 (96 One-touch | C6 (g6 One-touch
fitting) fitting) 1/4
Port size C8 (28 One-touch | C8 (8 One-touch | C10 (210 One-
A, B port fitting) fitting) touch fitting)

N7 (21/4" One-
touch fitting)
N9 (5/16" One-
touch fitting)

N7 (21/4" One-
touch fitting)
N9 (5/16" One-
touch fitting)

N11 (23/8" One-
touch fitting)

Manifold base weight W (g)

n: Stations

W =61n+ 101

W=79n+127

W =100n + 151

Note 1) For 10 stations or more (5 stations or more for the 53-SS5Y7), supply pressure to P port on
both sides and exhaust from EA/EB port on both sides.
Note 2) Refer to “Manifold Options” on page 37.

Flow-rate Characteristics

Port size Flow-rate characteristics
Model 1,5,3| 4,2 1—>4/2 (P—> A/B) 4/2—s 5/3 (A/B—> EA/EB)
(P.EAEB)| (A, B) (Clam¥(s-bar)] b Cv |Clmsbal]|l b Cv
53-SS5Y5-41| 1/4 Cc8 1.8 0.23 0.44 1.9 0.16 0.45
53-SS5Y5-42| 1/4 Cc8 1.9 0.20 0.46 1.9 0.12 0.43
53-SS5Y7-42| 1/4 C10 3.0 0.25 0.75 3.0 0.12 0.66

Note) The value is for manifold base with 5 stations and individually operated 2-position type.




Dimensions: 53-SY5000

L-type plug connector (L)

Base Mounted Series 53'S Y5000/7000

L1
53'SSSY5'41 "DD 5.5 L2
L (Lead wire length) ﬂﬂ
Manual é ‘
override | ‘ ‘ ‘
4 x24.5 \.‘ ‘ ‘
(Mounting Hﬁﬁyﬁl?ﬁﬁ N ©
hole) NV {@ (& {¢f e
a4 < -
g el Ll LiLilgle
[ | @ Bt
~ L]
{ICIE ¥
ﬁ (Pitch)
18
P -t
9 2n x 1/8" :
(Pitch)  {A(4), B(2) port}
15.5 P=16
L-type plug connector with cover (LL) Terminal type (TT)

77.5 (E-type)

; 6 x1/4"

{P(1), EA(5), EB(3) port}

l%{ 13.8

= g{if

o
[8Y)
o

37.8

1143]

66.8

53-SS5Y5-41-[Stations]-[1] &

53-SS5Y5-41-[stations]-[1[] \L
= @
| 0
C S— == () &
==E .o o
© [©2
Oy 28 = 80 .
3 80) |
B N~
&l ~| ™
g A °13 2
N x
K ©
i 2
£ €
482 g g
73.5 £ £
= 73.5 =
e} ke
@ ©
[0 [}
= S)
| -
Stations n | 2 stations | 3 stations | 4 stations | 5 stations | 6 stations | 7 stations | 8 stations | 9 stations | 10 stations | 11 stations | 12 stations | 13 stations | 14 stations | 15 stations | 16 stations | 17 stations | 18 stations| 19 stations | 20 stations
L1 52.5 | 68.5 | 84.5 | 100.5|116.5 | 132.5| 148.5 | 164.5 | 180.5 | 196.5 | 212.5 | 228.5 | 244.5 | 260.5 | 276.5 | 292.5 | 308.5 | 324.5 | 340.5
L2 42 58 74 90 |106 (122 |138 |154 |170 |[186 |202 |218 |234 |250 [266 |282 |[298 |314 |330

(mm)
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Series 53-SY5000/7000

Dimensions: 53-SY5000

L-type plug connector (L)

82.3 (E-type)

(mm)

o
53-SS5Y5-42-[Satons- I {525 | 5 eros
) : (Pilot EXH port)
Manual override <When using external pilot
solenoid valve>
/ . 17.6
—Foote - e
~ o=
' 19 19 (g 3 =MEIRPAY
& | o | 2 g
© & Jte} T T g‘@ ©
[Te] N & © ol © ©
- Y ! = N 8 o
2l || BL@t Bt Bt S Tab 3
(11 H J = Lo ﬁ\\«\
I cl &
: 6x1/4"
ol @ ol G .
© ] ; ‘ {P(1), EA(5), EB(3) port}
i - M5 x 0.8
(External pilot port)
(Pitch)
21 P=175
5 L2
L1
®
1
D ol @
ﬁw ol | §
B P N ®
8.5 2n x 1/4" pi
(Pitch) {A(4), B(2) port}
19 P=17.5
L-type plug connector with cover (LL) = Terminal type (TT) )
> 82.3 (E-t
53-SS5Y5-42-[Stations]-[1] 5 53-SS5Y5-42-[Stations]-[1(] Eiwe) - 2
82.3 (E-type) © 50.3 E
53 z g
E &
S5 4| o
- )S;
©
=
N ) ~
- S C [>—~0 o
::g“"@o ; #7(~ﬂﬁ@o =]
= ©
e ; e .
© uv—) = £ ?—)
5580 . 5580
3| o ]
’ ® L P Irs) 8
e T
Stations n | 2 stations | 3 stations | 4 stations | 5 stations | 6 stations | 7 stations | 8 stations | 9stations |10 stations | 11 stations| 12 stations | 13 stations | 14 stations| 15 stations | 16 stations | 17 stations | 18 stations | 19 stations | 20 stations
L1 59.5 77 945 | 112 | 1295 | 147 | 1645 | 182 |199.5| 217 |234.5| 252 |269.5| 287 |304.5| 322 |339.5| 357 |374.5
L2 49.5 67 845 | 102 [ 119.5| 137 |1545| 172 |189.5| 207 |224.5| 242 | 259.5| 277 |294.5| 312 |329.5| 347 |364.5
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Dimensions: 53-SY7000

L-type plug connector (L)

Base Mounted Series 53'SY5000/7000

(mm)

85.5 (E-type)

53-SS5Y7-42-[Stations]-[ ][] 6 =
4825 19.1
435
Manual £1 M5 x 0.8
override (Pilot EXH port)
<When using external pilot
solenoid valve>
4 x 04.5 B o
(Mounting ©
hole) 3 o kw$%<;) B
FoS - & 3V
o 8 ] 3 u@ o
o ! ~
X -©- b g ~
10 ] dx @ Y g
H e
o 6 x 1/4"
ol = ML {P(1), EA(5), EB(3) port}
8| T N ‘ ;
[t} ‘ M5 x 0.8
- Ext | pilot port
L2t
Stations @ @ ffffffffff @
']
9 bode| | [
R 3
S ]
© 3| o 7 B
D QOO G4
7 "
(Pitch) 2nx 1/4
24 p=19 {A(4), B(2) port}
L-type plug connector with cover (LL) § Terminal type (TT) )
53-SS5Y7-42-[stations]-[1[] 81.5 s 53-SS5Y7-42-[Stations]-[1[] 81.5 5
56.2 = 53.5 =
B B
g 3
- -
=
%
s
HI
| 1
] M N wr
L s 0 = ™
=00 =0 &
o ©
@ 8 “@ g
%4%:%a€} ~%m€} A
‘&7.; 1 Y o Y ﬁ‘l
~| = @
™| o 9]
TiT = @l @
‘AE 8
H Y
Stations n | 2 stations | 3 stations | 4 stations | 5 stations | 6 stations | 7 stations | 8 stations | 9 stations | 10 stations| 11 stations | 12 stations| 13 stations | 14 stations | 15 stations | 16 stations| 17 stations | 18 stations | 19 stations | 20 stations

L1 61 80 99 118

137 | 156

175 | 194 | 213

232

251

270

289

308

327

346 | 365 | 384 | 403

L2 49 68 87 106

125 | 144

163 | 182 | 201

220

239

258

277

296

315

334 | 353 | 372 | 391
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Series 53-SY5000/7000

Manifold Options

B Type 41, 42

Blanking Plate Assembly

;0

>

Series

Assembly part no.

H Gasket Assembly Part No.

Round head

U combination screw

53-SY5000

SY5000-26-20A

53-SY7000

SY7000-26-22A

A Caution

Mounting screw
tightening torques

M3: 0.6 Ibf-ft (0.8 N-m)
M4: 1.0 Ibf-ft (1.4 N-m)

AWarning

When mounting a valve on the manifold base
or sub-plate, etc., those mounting directions
are predetermined. If mounted in the wrong
direction, the equipment to be connected may
malfunction. Refer to external dimensions, and
then mount it.

37

Series Gasket assembly
53-SY5000| SY5000-GS-2
53-SY7000| SY7000-GS-2

Note) Gasket assembly consists of 10
sets of mounting screws and

gaskets.



Series 53-SY5000/7000/9000
c Specific Product Precautions 1
Be sure to read before handling.

Refer to back cover for Safety Precautions and “Handling Precautions for SMC Products”
(M-E03-3) for 3/4/5 Port Solenoid Valves Precautions.

] Exhaust Side

A\ Caution

The 53-SY series pilot valve and main valve share a common
exhaust inside the valve. Therefore, do not block the exhaust port
when arranging the piping.

] Manual Override \

/A Warning

B Non-locking push type [Standard]
Press in the direction of the arrow.

Series 53-SY5000/7000/9000
Used as a 3-Port Valve

/A Caution

In case of using a 5-port valve as a 3-port valve

The 53-SY5000/7000/9000 series can be used as normally closed
(N.C.) or normally open (N.O.) 3-port port valves by closing one of
the cylinder ports (A or B) with a plug. However, they should be
used with the exhaust ports kept open.

B Push-turn locking slotted type [Type D]
While pressing, turn in the direction of the arrow.

If it is not turned, it can be operated the same way as the Plug position B port A port
non-locking type. Type of actuation N.C. N.O.
(A4 2(B) (A4 2(B)
Locked position %)
g | s | ek
2 (EA)5 1 3(EB) (EA)5 1 3(EB)
LOCK 2 (P) (P)
o
A It (A4 2(B) (A4 2(B)
N 3
PUSH 5 Double [I]ZM
=2
(EA)5 1 3(EB) (EA)51 3(EB)
(P) (P)

When operating the locking type D with a screwdriver, turn it
gently using a watchmaker’s screwdriver.
[Torque: Less than 0.073 Ibf-ft (0.1 N-m)]

B Push-turn locking lever type [Type E]

While pressing, turn in the direction of the arrow.
If it is not turned, it can be operated the same way as the

non-locking type.

A Caution

Locked position

LOCK

When locking the manual override on the push-turn locking types
(D, E), be sure to push it down before turning.

Turning without first pushing it down can cause damage to the
manual override and problems such as air leakage, etc.

| How to Use Plug Connector |

A\ Caution

1. Connector attachment/detachment

* To attach a connector, hold the connector between your fingers
and insert straight onto the pins of the solenoid valve so that the
lever is pushed into the groove and locks.

* To detach a connector, push the lever downward with your thumb,
and pull the connector straight out.

Cover

Plug connector with cover

Plug connector
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Be sure to read before handling.
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(M-E03-3) for 3/4/5 Port Solenoid Valves Precautions.

| One-touch Fittings |

| Other Tubing Brands

A\ Warning

1. Please take anti-static precautions appropriate to the use
of resin tubing.

/A Caution

The pitch determined for each of the 53-SY series piping ports (P,
A, B, etc.) is based on the assumption that KJ series One-touch
fittings will be used. For this reason, other pipe fittings may interfere
with each other depending on their type and size. Dimensions
should be confirmed in a pipe fitting catalog before they are used.

* Tubing attachment/detachment for One-touch fittings
1) Tubing attachment

1. Take tubing having no flaws on its periphery and cut it off at a
right angle. When cutting the tubing, use tube cutters TK-1, 2
or 3. Do not use pinchers, nippers or scissors, etc. If cutting is
done with tools other than tube cutters, the tubing may be cut
diagonally or become flattened, etc., making a secure installa-
tion impossible, and causing problems such as the tubing
pulling out after installation or air leakage. Allow some extra
length in the tubing.

2. Grasp the tubing and push it in slowly, inserting it securely all
the way into the fitting.

3. After inserting the tubing, pull on it lightly to confirm that it will
not come out. If it is not installed securely all the way into the
fitting, this can cause problems such as air leakage or the
tubing pulling out.

2) Tubing detachment

1. While applying equal pressure when pushing in the collar of
the fitting, pull out the tubing. If the collar is not pressed down
sufficiently, there will be increased bite on the tubing and it will
become more difficult to remove.

2. If the removed tubing is to be used again, cut off the portion
which the fitting was attached before reusing. If the tubing is
used as is, problems can occur such as air leakage or difficul-
ty in removing the tubing.
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A\ Caution

1. When using other than SMC brand tubing, confirm that
the following specifications are satisfied with respect
to the tubing outside diameter tolerance.

1) Nylon tubing within £0.1 mm
2) Soft nylon tubing within £0.1 mm
3) Polyurethane tubing  within +0.15 mm

within —0.2 mm
Do not use tubing that does not meet the above outside diameter
tolerances. It may not be possible to connect the tubing and
other problems may occur, such as air leakage or the tubing
pulling out after being connected.

] Solenoid Valve Mounting

A\ Caution

Mount the valve so there is no slippage or deformation
in gaskets, and tighten with the tightening torque as
shown below.

Model Thread size
53-SY5000 M3
53-SY7000 M4
53-SY9000 M3

Tightening torque

0.6 Ibf-ft (0.8 N-m)
1.0 Ibf-ft (1.4 N-m)
0.6 Ibf-ft (0.8 N-m)
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Be sure to read before handling.
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Safety

|

| Maintenance

1. General recommendation

These safety instructions are intended to prevent a hazardous

situation and/or equipment damage. These instructions indicate the

level of potential hazard by label of “Caution”, “Warning” or “Danger”.

To ensure safety, be sure to observe ISO 4414 Note 1) JIS B 8370 Note

2) and other safety practices.

Note 1) ISO 4414: Pneumatic fluid power — Recommendations for
the application of equipment to transmission and control
systems.

Note 2) JIS B 8370: Pneumatic system axiom.

Caution indicates a hazard with a low level of risk
which, if not avoided, could result in minor or
moderate injury.

A\ Caution:

Warning indicates a hazard with a medium level of
risk which, if not avoided, could result in death or
serious injury.

A\ Warning:

Danger indicates a hazard with a high level of risk
which, if not avoided, will result in death or serious
injury.

/A Danger :

2. Specific recommendations

A\ Warning

1. This product enclosure is made of Aluminum alloy. Care must be
taken to avoid ignition hazards due to impact or friction.

2. The valves within the scope of this document must not be used
with plastic manifolds.

3. Electrical entry TT is approved for Class |, Il, lll, Division 1,
Groups A,B,C,D, E, F, G.
Electrical entry L and LL is approved for Class I, Division 1,
Groups A, B, C, D.

4. Do not install in Zone 0 (as defined in IEC 60079-10-1:2008)
or Zone 20 (as defined in IEC 60079-10-2:2009)
Zone 0 area classification: An area in which an explosive gas
atmosphere is present continuously or for long periods or
frequently.
Zone 20 area classification: A place in which an explosive dust
atmosphere, in the form of a cloud of dust in air, is present contin-
uously, or for long periods or frequently.

] Installation

/A Warning

* Do not install unless the safety instructions have been read and
understood.

1. Electrical connection

A\ Caution

* When DC power is connected to a solenoid valve equipped with
light and/or surge voltage suppressor, check for polarity indica-
tions.

* For polarity indications:
No diode to protect polarity: if polarity connection is wrong, the
diode in the valve or switching device at control equipment or
power supply may be damaged.
With diode to protect polarity: if polarity connection is wrong, the
valve does not switch.

/A Warning

* Do not make any modification to the product.
* Substitution of components may impair intrinsic safety.
* To prevent a potential ESD hazard, clean with only a damp cloth.

| Limitation of Use

/A Warning

* Do not exceed any of the specifications laid out in the “Installation”
section of this document or the specific product catalog.

» Refer to “Specific recommendations” section for additional, product
specific information.

] Installation Diagram

/A Warning

Hazardous Location Non-Hazardous Location

\
— \
Intrinsically + + . + Control
Safe Valve ‘ Barrier Equipment
| (Note 2, 3, 4)
(Note 1,2) | —L {_ — — (Note 2)
| -

* This product must be connected in accordance with the +/— polarity
indication.

 This product must be connected to a certified intrinsically safe circuit
(e.g. Zener barrier) for apparatus group lIC with the following maximum
values:
Ui=28V li=225 mA (resistively limited)
Pi=1W Ci=0nF Li=0mH
Confirm the solenoid input voltage at the lead wires is 12 VDC 10%.
The resistance of the solenoid valve is R 20 + 278 3% Ohm at 20C.

* Do not bend or pull cables repeatedly.

AWarning

Note)

1. Control equipment connected to the barrier must not use or generate
more than 250 V.

2. Installation should be in accordance with Canadian Electrical Code or
ANSI/ISA RP12.6 “Installation of Intrinsically Safe Systems for
Hazardous (Classified) Locations” and the National Electrical Code or
ANSI/NFPA 70.

3. Barrier manufacturer’s installation drawing must be followed when
installing this equipment.

4. Multiple barriers are not to be used in parallel unless specifically
permitted by the barrier certification.

To insure that intrinsically safe criteria are met, use the below
parameters to determine the appropriate barrier.

Note) Ccable and Lcable represents the capacitance and inductance of
wire added by the consumer from the intrinsically safe equipment to the
barrier. Ccable and Lcable values must be used in the system
calculations.

1.S. Equipment Barrier
Ui > Uo (or Voc)
li > lo (or Isc)
Pi > Po
Ci + Ccable < Co (or Ca)
Li + Lcable < Lo (La)

If the cable capacitance and inductance are unknown, use the following
values: Ccable = 60 pF/t., Lcable = 0.2 uH/ft.

If the barrier Po is unknown, it may be calculated using the formula Po =
(Uo x lo)/4 or (Voc x Isc)/4.
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A\ Safety Precautions

These Safety Precautions are intended to prevent hazardous situations and/or
equipment damage.
the labels of “Caution,” “Warning” or “Danger.” They are all important notes for

These instructions indicate the level of potential hazard with

safety and must be followed in addition to International Standards (ISO/IEC)*),
and other safety regulations.

FEEEEEEEEEEEEEEEEEEEESET T " 41)1S0 4414: Pneumatic fluid power — General rules relating to systems.

H « Caution indicates a hazard with a low level of risk which, 1
A CaUtlon' if not avoided, could result in minor or moderate injury. 1

|
H « Warning indicates a hazard with a medium level of risk which,
A Wammg * if not avoided, could result in death or serious injury. !

. Danger indicates a hazard with a high level of risk which, I
A Danger = if not avoided, will result in death or serious injury. 1

| T SR |

ISO 4413: Hydraulic fluid power — General rules relating to systems.

IEC 60204-1: Safety of machinery — Electrical equipment of machines.
(Part 1: General requirements)

ISO 10218-1: Manipulating industrial robots — Safety.

etc.

1. The compatibility of the product is the responsibility of the

2. Only personnel with appropriate training should operate

3. Do not service or attempt to remove product and machinery/

. Contact SMC beforehand and take special consideration of

/A Warning

person who designs the equipment or decides its
specifications.

Since the product specified here is used under various operating conditions,
its compatibility with specific equipment must be decided by the person who
designs the equipment or decides its specifications based on necessary
analysis and test results. The expected performance and safety assurance
of the equipment will be the responsibility of the person who has determined
its compatibility with the product. This person should also continuously
review all specifications of the product referring to its latest catalog
information, with a view to giving due consideration to any possibility of
equipment failure when configuring the equipment.

machinery and equipment.

The product specified here may become unsafe if handled incorrectly. The
assembly, operation and maintenance of machines or equipment including
our products must be performed by an operator who is appropriately trained
and experienced.

equipment until safety is confirmed.

1. The inspection and maintenance of machinery/equipment should only be
performed after measures to prevent falling or runaway of the driven
objects have been confirmed.

2. When the product is to be removed, confirm that the safety measures as
mentioned above are implemented and the power from any appropriate
source is cut, and read and understand the specific product precautions
of all relevant products carefully.

3. Before machinery/equipment is restarted, take measures to prevent
unexpected operation and malfunction.

safety measures if the product is to be used in any of the

following conditions.

1. Conditions and environments outside of the given specifications, or use
outdoors or in a place exposed to direct sunlight.

2. Installation on equipment in conjunction with atomic energy, railways, air
navigation, space, shipping, vehicles, military, medical treatment,
combustion and recreation, or equipment in contact with food and
beverages, emergency stop circuits, clutch and brake circuits in press
applications, safety equipment or other applications unsuitable for the
standard specifications described in the product catalog.

3. An application which could have negative effects on people, property, or
animals requiring special safety analysis.

4. Use in an interlock circuit, which requires the provision of double interlock
for possible failure by using a mechanical protective function, and
periodical checks to confirm proper operation.

/A Caution

1. The product is provided for use in manufacturing industries.
The product herein described is basically provided for peaceful use in
manufacturing industries.

If considering using the product in other industries, consult SMC beforehand
and exchange specifications or a contract if necessary.
If anything is unclear, contact your nearest sales branch.

Limited Warranty and Disclaimer/
Compliance Requirements

The product used is subject to the following “Limited Warranty and Disclaimer” and
“Compliance Requirements”.
Read and accept them before using the product.

Limited Warranty and Disclaimer

1. The warranty period of the product is 1 year in service or 1.5 years after
the product is delivered, whichever is first.*2)
Also, the product may have specified durability, running distance or
replacement parts. Please consult your nearest sales branch.

2. For any failure or damage reported within the warranty period which is clearly our
responsibility, a replacement product or necessary parts will be provided.
This limited warranty applies only to our product independently, and not to any
other damage incurred due to the failure of the product.

3. Prior to using SMC products, please read and understand the warranty terms
and disclaimers noted in the specified catalog for the particular products.
+2) Vacuum pads are excluded from this 1 year warranty.
A vacuum pad is a consumable part, so it is warranted for a year after it is delivered.
Also, even within the warranty period, the wear of a product due to the use of the vacuum pad
or failure due to the deterioration of rubber material are not covered by the limited warranty.

Compliance Requirements

1. The use of SMC products with production equipment for the manufacture of
weapons of mass destruction (WMD) or any other weapon is strictly prohibited.

2. The exports of SMC products or technology from one country to another are
governed by the relevant security laws and regulations of the countries involved
in the transaction. Prior to the shipment of a SMC product to another country,
assure that all local rules governing that export are known and followed.

/A Caution

SMC products are not intended for use as instruments for legal
metrology.

Measurement instruments that SMC manufactures or sells have not been
qualified by type approval tests relevant to the metrology (measurement) laws
of each country. Therefore, SMC products cannot be used for business or
certification ordained by the metrology (measurement) laws of each country.
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