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4. YANNITNINU NISDANBULINAT BWAZSILIUAT LEANe

4.1. VANNITNINU
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4.2 N19aNLLULNAT
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4.2. 203N NULBINATATLAN

NM99191a8929951 VDC 12 V lunn3499as Buann bias infrared LED neluaasis 12
VDC 21U 2 F3 nIeua viaenu 10 mA

pinFUinfrared photo transistor 2 fia AATUIUNM N19N91UAAY photo transistor hih
infrared N1ATNNIZNLAN phototransistor Az NITUANNUSAUANASENR, AazBarnniialdly
AnslReenlng AN Lse A URlE I L n daefiOp amp fafﬁi trim pot ADJIFLED L
output 2890p amp U1A Tudandu relay(K1)

Force sensor %Qﬂ[ﬁiﬂlf‘ﬁﬁﬁuqx‘i%‘ﬁ terminals, FORCE+, FORCE-

4.3 NITATUIN
WIAT R, WAV o, = 1.412 Vo, = 1413

waznvuali nezualuannu infrared LED, Wag infrared LED, 10 mA

Vce-VLED
AN R, =
10 mA
12-1.1412
R, =
10 mA
R, = 529 KQ)

A1 R, = 10K AANTUATHN FAFU infrared
A1 R, = 100K e it HufhiuussfuanAsaNan photo transistor
Fruan R, tive gL transistor lunnsaauaunszug

Transistor NPN9013 (Q1) hFE 236

V, =774 mV

V, =773 mV

AMUWANTZWAUN collector 484 Transistor = 200 mA
Then I, =200 mA
Iy = 200/236 mA = 0.847 mA

V V

RB = ( OUT OPAMP — VBE)/ lB
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10.6-0.774V

0.847 mA
R, =116 KQ

Fuans R, it 13990y transistor lunnsaaupunszug
Transistor NPN9013 (Q2) hFE 325
V. =774 mV
V, = 770 mV

ANUWANTZLAU collector 484 Transistor = 200 mA
Then |, =200 mA
lg = 200/325 mA = 0.615 mA

V \%

RB — ( OUT OPAMP — \/BE)/ |B

10.81-0.744 V

0.615 mA
R, =16.37 KQ)

AU R, tWa ldgaumiy transistor TunnsaauANnszLg
Transistor NPN9013 (Q2) hFE 260
V, =740 mV

V, =737 mV

ANUUANTZLATN collector U4 Transistor = 200 mA
Then I, =200 mA
Iy =200/260 mA = 0.760 mA

VRB = (VOUT OPAMP VBE)/ |B

10.24-0.740 V

0.769 mA
R, =12.35 KQ)

AuE R NN suLisussduite flufau By
R(triMpot) o, oo = 200 KO
RUTIMPOL) a0 o earcrny = 200 KO
R(trimpot) o, srop = 200 KO
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24 dl A o ] o
ANNFATUNIWN M TunnsU5udaensdnaas Force Sensor

R(trimpot)oree per = 500 KQ)

4.4 gulnsaiinld

astTurin
AZANEL
LAUNDILLAY
nanfmLEy
ananlisasiiatng
anelo
Resistor - 560 Q)
- 10kQ
- 11kQ
- 12kQ)
- 16kQ
- 100kQ)
Transistor - NPN9012
- C1419
Relay - MY4N
SRU-09VDC-SL-C
Capacitor - 470 uF 35V
- 100 pF 35V
Diode - 1N4001
- 1N4002
- 1N4007

Force Sensor
Infrared Sensor
Transformer 240V - 24V

Opamp - LM358N
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4.5 s1e91u9ul sz

funsnl Anldane (un) NNELYG)

Capacitor
- 470 uF 35V 16 15
- 100 uF 50 V 2 6 20

Trimpot
- 100 k(2 36 30

Transistor
- NPN9012 367 24
- C1419 20

Force Sensor 5” 350

uRaulas 220 Vo 24 V 200
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- LM358N W5ax Socket 3 Fia 48
NIANALTU 1 U9A 50
ANt
- Push Button Switch 2 <iia 23
4 iasasiiunnla
RGN 0 .
Huan
| TEnaaapsadla
NABYNAT Force Sensor 0 .
MP3 N1
naedlanaas 280
g9uAN 1EAN 9N 1341

5.a451nalAga9nu
. - d oA ¢ a ya
a7UNaN19M19UIe9TuUTATILEeY LAsaANTUNANALAZINEUNANTRIEDIAY A1NN1T
. . dl % b4 dl dl U
NARBUNARN function N13M1971 3 function NlFaanuuuliluuni 2 sldnanimesauasuaiy
4 - 4 . . : o
Reulalaindm luuenimeaauirsestiuaruisoniulinuneanuuy wilumataaniuniend mu
a & A [% & < [ & c aAqya o = P o a

#HATN S BNutiuds aussefioutinuds nlEdTuiinsaauulas dualunisinanuiianais
paasasifu Tnaagianu functions 1A

Function 1. n9itlarsealilaeluifiasdnda Tnald infrared sensor aunsninauls uslls
NNIARITEZNNINIAALAUNDAALANITNLAMNAIUINABNABLIFD NHHAFEAN9F1IIAALTBY sensor

Function 2. n1stfuaanauiialuniatfudniugs deludowidfyminisliunauiiiaziingy
@ = o = O w A a o o a1 Aoy @ o =,
BaxnniesannIsRiuresnzNauLariuwds Hussandusnnin A lddludoula dnoise 110

v

Function 3. nsugan1sn1eulaadnludf Tudeuiifailyminisuganisinnungaiso

Anhl eendie FunlauuszAuacnEafiasig An19nnawing asannamsagariis Function

2
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General-purpose Relay

MY

Versatile, Multi-featured, Miniature Power Relay
for Sequence Control and Power Switching
Applications

¢ Models with lockable test buttons now available.

* Multiple features available, including operation indicators (mechan-
ical and LED indicators), lockable test button, built-in diode and CR
(surge suppression), bifurcated contacts, etc.

¢ Environment-friendly cadmium-free contacts.

* Wide range of Sockets (PY, PYF Series) and optional parts.
* Max. Switching Current: 2-pole: 10 A, 4-pole: 5 A

¢ Provided with nameplate.

* RoHS Complaint.

Ordering Information

omRroN

CEAM@ODLR

H Relays
Standard Coil Polarity
Type Contact form Model
Plug-in socket/solder terminals
Standard with LED With LED indicator and Without LED indicator
indicator lockable test button
Standard DPDT MY2N MY2IN MY2
4PDT MY4N MY4IN MY4
4PDT (bifurcated) MY4ZN MY4ZIN MY4z
With built-in diode DPDT MY2N-D2 MY2IN-D2
(DC only) 4PDT MY4N-D2 MY4IN-D2
4PDT (bifurcated) MY4ZN-D2 MY4ZIN-D2
With built-in CR DPDT MY2N-CR MY2IN-CR
(2207240 VAC, 4PDT MY4N-CR MY4IN-CR
110/120 VAC only) _
4PDT (bifurcated) MY4ZN-CR MY4ZIN-CR

Reverse Coil Polarity

Type Contact form

Model

Plug-in socket/solder terminals

With LED indicator With LED indicator and
lockable test button

Standard (DC only) DPDT MY2N1 MY2IN1

4PDT MY4N1 MY4IN1

4PDT (bifurcated) MY4ZN1 MY4ZIN1
With built-in diode DPDT MY2N1-D2 MY2IN1-D2
(DC only) 4PDT MY4N1-D2 MY4IN1-D2

4PDT (bifurcated) MY4ZN1-D2 MY4ZIN1-D2

Note: 1. When ordering, add the rated coil voltage to the model number(s), followed by “(S)”. Rated coil voltages are given in the coil ratings table.

Example: MY2 ATC1 2(S)

Rated coil voltage
2. Arc barrier standard on all four-pole relays.

3. Other models also available, such as, three-pole versions, flangemount, PCB, etc. Contact your Omron Representative for details.

General-purpose Relay MY
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Specifications
H Coil Ratings
Rated voltage Rated current Coil Inductance Must Must Max. Power
resistance |(reference value) operate (release |voltage |[consumption
50 Hz 60 Hz Arm. OFF Arm. ON % of rated voltage (approx.)
AC |6V~ 2141 mA |183 mA 122 Q 0.04 H 0.08 H 80% max. [30% min. [110% 1.0to 1.2 VA
12V 1065 mA |91 mA 46 O 017H 0.33H (60 Hz)
24V 53.8 mA 46 mA 180 Q 0.69 H 1.30H
48/50 V* 24.7/ 21.1/ 788 Q 3.22H 5.66 H
25.7 mA 22.0 mA
110/120 V 9.9/10.8 mA|8.4/9.2 mA 4,430 Q 19.20 H 32.1H 0.9to 1.1 VA
220/240 V 4.8/5.3mA |4.2/46 mA |18,790 Q 83.50 H 136.4 H (60 Hz)
DC |6V* 151 mA 39.8Q 0.17 H 0.33H 10% min. 09w
12V 75 mA 160 Q 0.73H 1.37H
24V 37.7 mA 636 Q 3.20H 5.72H
48 v* 18.8 mA 2,560 Q 10.60 H 21.0H
100/110 V 9.0/9.9 mA 11,100 Q 45.60 H 86.2 H
Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with tolerances of +15%/—20% for rated currents and

+15% for DC coil resistance.
2. Performance characteristic data are measured at a coil temperature of 23°C.
3. AC coil resistance and impedance are provided as reference values (at 60 Hz).

4. Power consumption drop was measured for the above data. When driving transistors, check leakage current and connect a bleeder re-
sistor if required.

5. Rated voltage denoted by

wky

Bl Contact Ratings

will be manufactured upon request. Ask your OMRON representative.

Item 2-pole 4-pole 4-pole (bifurcated)
Resistive load |Inductive load Resistive load |Inductive load Resistive load |Inductive load
(cosp =1) (cos$ = 0.4, (cosp =1) (cosd =0.4, (cos¢p =1) (cosd = 0.4,

L/R =7 ms) L/R =7 ms) L/R =7 ms)

Rated load 5 A, 250 VAC 2 A, 250 VAC 3 A, 250 VAC |0.8 A, 250 VAC 3 A, 250 VAC 0.8 A, 250 VAC
5A,30VDC 2 A, 30VDC 3 A, 30VDC 1.5A,30VDC 3 A, 30VDC 1.5 A, 30 VDC

Carry current |10 A (see note) 5 A (see note)

Max. switching | 250 VAC 250 VAC

voltage 125 VDC 125VDC

Max. switching |10 A 5A

current

Max. switching |2,500 VA 1,250 VA 1,250 VA 500 VA 1,250 VA 500 VA

capacity 300 W 300 W 150 W 150 W 150 W 150 W

Min. 5VDC, 1 mA 1VDC, 1 mA 1VDC, 100 pA

permissible

load*

* Reference value.

Note: Do not exceed the carry current of a Socket in use.

260
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M Characteristics

Contact resistance 100 mQ max.
Operate time 20 ms max.
Release time 20 ms max.

Max. operating frequency Mechanical

18,000 operations/hr

Electrical

1,800 operations/hr (under rated load)

Insulation resistance

1,000 MQ min. (at 500 VDC)

Dielectric withstand voltage

2,000 VAC, 50/60 Hz for 1.0 min (1,000 VAC between contacts of same polarity)

Vibration resistance

Destruction:10 to 55 Hz, 1.0 mm double amplitude
Malfunction:10 to 55 Hz, 1.0 mm double amplitude

Shock resistance

Destruction: 1,000 m/s? (approx. 100G)
Malfunction:200 m/s? (approx. 20G)

Life expectancy

See the following table.

Ambient temperature

Operating

-55°C to 70°C (-67°F to 158°F) with no icing (see note)

Ambient humidity

Operating

5% to 85% RH

Weight

Approx. 35 g

Note: The values given above are initial values.

M Life Expectancy Characteristics

Pole Mechanical life Electrical life
(at 18,000 operations/hr) (at 1,800 operations/hr under rated load)
2-pole AC:50,000,000 operations min. 500,000 operations min.
4-pole DC:100,000,000 operations min. 200,000 operations min.
4-pole (bifurcated) 20,000,000 operations min. 100,000 operations min.

H Approved Standards

VDE, UL, CSA, IMQ, CE

B Precautions

Connections

Do not reverse polarity when connecting DC-operated Relays with
built-in diodes or indicators or high-sensitivity DC-operated Relays.

Mounting

Whenever possible, mount Relays so that it is not subject to vibration
or shock in the same direction as that of contact movement.
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OMRON
Engineering Data

B Maximum Switching Power

MY2 MY4, MY4Z
< 100 < 100
= 50 % 50
g 20 AC resistive load ] = 30
8 AC inductive load 8 R
(cos$=0.4) o AC resistive load
? 10 =i ¥ = 10 AC inductive load
e S0 = (cos09=0.4
o 5 Y L 5
2 3 r 2 3 N /1,
2 11 DC resis;tive load 2 b ;:
B \‘ : . \ DC resi-stive load
5 : 05 ;
,, DC inductive load ] DC inductive load ¥
i L/R=7 ms 4 0.3 (L/R=7 ms) .
H - : L [ '
T
[] ]
o1 ] L] .
3 5 10 30 50 100 250 500 1 16 30 50 100 250" 500
Switching voltage (V) Switching voltage (V)
MY2 (Resistive Loads) MY2 (Inductive Loads)
@ 10000 ‘@ 10000
5 5
= 5000 = 5000
© o N
o 3000 250'VAC g 3000 [~ 250 VAR
3 ¥ S AN
) ~ (<) ~
S 1000 S o 1000 L 30 VDG
= S~ Q
= S 30 VDC—]} % £
o 500 30VDG =~ o 500 o e
% 300 2 % 300 — 7 15s
= 250 VAC Q\ 5 2sovac
'
T 100 == ° 100
w — I
50 50
30 30
105 4 6 70 10 0 5 4 5
Switching current (A) Switching current (A)
MY4 (Resistive Loads) MY4 (Inductive Loads)
“» 10000 % 10000
C c
2 5000 S 5000
© *s ©
o 3000 [ 250 VAG 5 3000~
o N o
E \‘, / o \ 30VDC
o 1000 N S 1000 e
; \‘ ~ “ N
= 500 B N 30 VDC—] X 500 T B 30VDG
[) TS 0] > e
O 300 < S 300 -
= 30 VDC / e Ss. /
——— (0] -~
g ‘}\ g 250 VAC -.___..
T 100 e S 100 £
250 VAG N
Lu N
50 w 250 VAC
30 30
10 10
0 > r 5 0 05 15 2
Switching current (A) Switching current (A)
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MY4Z (Resistive Loads) MY4Z (Inductive Loads)
@ 10000 @ 10000
e c
2 5000 S 5000
© ©
T 3000 o 3000
Q D Q.
mo \\ mO
o 1000 == SE0VAG o 1000
= 500 O X 500 Fm—OVC
8 300 NS 8 300 D
S — 30 VDC—| S ‘~.&\ 0 vDC—]
‘5 d e ~. X S / Tse /
—a ~
T 100 = ’ S 100 = - ~L
c ——230VDC e —— 2 —250 VA — ~—
=
w5 T w5 e
250 VAC ‘
30 30 250 VAC
10 10 |
0 2 3 7 5 0 0.5 5 2
Switching Current (A) Switching Current (A)
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Dimensions

omRroN

Note: All units are in millimeters unless otherwise indicated.

M 2-Pole Models

MY2N

MY4N

MY2IN

o) 26

h
i

32\ Eight, 1.2 dia. x 2.2 long holes

F%O-w TN
0= % %[ 28max.
= ¥ ¥ l
L36maxﬁ—l—l‘6.4 L_.l
21.5 max.
) 2.6

F E;\ Eight, 1.2 dia. x 2.2 long holes
= e
#:‘:*:045 T

O~ Lo 28 max.
= ¥ ¥
26 max.‘L—L 64 || o

21.5 max.

] I*: 2.6
8, o :‘>\ Eight, 1.2 dia. x 2.2 long holes
©
= :t — faaad T
| L
[1]_— %[ 28 max.
‘>I — # $
142 | 2 le— 36 max.—» ‘
@ (1.417)
21.5 max.
2.6
Nl o
H )
8 ® K Fourteen, 1.2 dia. x 2.2 long holes
©
= — =1
o]
11]] S g ]%[ 28 max.
of I— ¥ ¥
[@]
L
0
142 | g 36 max. ‘
<1.417> |64 21.5 max.
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B Terminal Arrangement/Internal Connections (Bottom View)

My2

MY4(2)

MY2N/MY2IN
(AC Models)

MY2N-CR/MY2IN-CR
(AC Models Only)

5

i

\
I
!

MY4(Z)N/MY4(Z)IN
(AC Models)

9 10 11 12

MY4(Z)N-CR/MY4(Z)IN-CR

(AC Models Only)

I9101112I

t__
Y

u

MY2N/MY2IN
(DC Models)

g g

=

MY2N1/MY2IN1
(DC Models Only)

.

9

14

MY4(Z)N/MY4(Z)IN
(DC Models)

i

5

MY4(Z)N1/MY4(Z)IN1
(DC Models Only)

HEa
3

I9101112I
'

MY2N-D2/MY2IN-D2
(DC Models Only)

d 4

12I

E__'_T

| \”
MY2N1-D2/MY2IN1-D2
(DC Models Only)

J 4

[mi—

I9 12|

i »t 14 i
- 7 1<
MY4(Z)N-D/MY4(Z)IN-D2
(DC Models Only)

e
it

IR ONRER A

] + 1

l 13 14
bl

P Ne—
MY4(Z)N1-D2/MY4(Z)N1-D2
(DC Models Only)

i

10 1

VLJ

7
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OMRON
Accessories (order separately)

B Track-mounted Screwless Clamp Terminal Sockets

Item Model
4-pole 2-pole
Socket PYF14S PYF08S
Clip & release lever PYCM-14S PYCM-08S
Nameplate R99-11 Nameplate for MY
Socket bridge PYDM-14SR PYDM-14SB PYDM-08SR PYDM-08SB

Note: For complete specifications, see the datasheet at Omron's Knowledge Center on our website: www.knowledge.omron.com.

Bl Sockets

Poles Front-connecting |Back-connecting socket
socket - -
(DIN-track/screw Solder terminals PCB terminals
mounting) Without clip With clip

2 PYFO8A-E PY08 PY08-Y1 PY08-02
PYFO8A-N

4 PYF14A-E PY14 PY14-Y1 PY14-02
PYF14A-N

B Socket Specifications

Item Pole Model Carry current Dielectric withstand Insulation resistance
voltage (see note 2)
Screwless clamp 2 PYF08S 10A 2,000 VAC, 1 min Less than 1,000 MQ
terminal socket 4 PYF14S 5A
Track-mounted 2 PYFO8A-E 7A 2,000 VAC, 1 min 1,000 MQ min.
socket PYFO8A-N (see note 3) |7 A (see note 4)
4 PYF14A-E 5A
PYF14A-N (see note 3) 5 A (see note 4)
Back-connecting 2 PY08(-Y1) 7A 1,500 VAC, 1 min 100 MQ min.
socket PY08-02
4 PY14(-Y1) 3A
PY14-02
Note: 1. The values given above are initial values.

1.

2. The values for insulation resistance were measured at 500 V at the same place as the dielectric strength.

3. The maximum operating ambient temperature for the PYFO8A-N and PYF14A-N is 55°C.

4. When using the PYFO8A-N or PYF14A-N at an operating ambient temperature exceeding 40°C, reduce the current to 60%.
5. The MY2(S) can be used at 70°C with a carry current of 7 A.

B Socket Hold-down Clip Pairing

Relay type Poles Front-connecting socket Back-connecting socket

(DIN-track/screw mounting) Solder terminals PCB terminals

Socket Clip Socket Clip Socket Clip
Without 2-pole |2 PYFO8A-E PYC-A1 PY08 PYC-P PYO08-02 PYC-P
test button PYFO08A-N PYC-P2 PYC-P2
Without 2-pole |4 PYF14A-E PYC-A1 PY14 PYC-P PY14-02 PYC-P
test button PYF14A-N PYC-P2 PYC-P2
2-pole test but- |2 PYFO8A-E PYC-E1 PY08 PYC-P2 PYO08-02 PYC-P2
ton PYFO8A-N
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H Mounting Plates for Sockets

omRroN

Socket model

For 1 socket

For 18 sockets For 36 sockets

PY08, PY14

PYP-1

PYP-18 PYP-36

Note: PYP-18 and PYP-36 can be cut into any desired length in accordance with the number of Sockets.

H DIN Rail Track and Accessories

Description Model

Mounting rail (length = 500 mm) PFP-50N

Mounting rail (length = 1,000 mm) PFP-100N, PFP-100N2
End Plate PFP-M

Spacer PFP-S

General-purpose Relay MY
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Bl Dimensions

Unit: mm (inch)

Socket Dimensions Terminal arrangement/ Mounting holes
internal connections
(top view)
PYFO8A-E Two, 42 x5 34 Two, M3, M4, or 4.5-dia. holes
mounting —}6{=— Eight, M3 x 8 .
holes , Sems screws “ _ L
E i
B | [ﬂ 2 5910
72max. [|[@a o 35.4
N '
R & B
& 1
4 S 1502
el (TOP VIEW)
23 max. 165 . .
" Note: Track mounting is also
31 max. possible. Refer to page
12 for supporting tracks.
PYF14A-E Two, 4.2 x5 3.4 Two, M3, M4, or 4.5-dia. holes

sems screws T -

o0

e =

. (TOP VIEW)

Note: Track mounting is also
possible. Refer to page

mounting 6
holes r-Fourteen, M3 x 8
8

72 max.

[=2]

29.5 max. 16.5 12 for supporting tracks.
31 max.
PY08/PY08-Y1 (See note) Eight, 3 x 1.2 elliptical holes
S ey
T e s £ =i 25.81+82
27l trr Hhgs l
20 max. 24 max. 0 0
42 max: . . . . @ @ 2].4+8.2
Note: The PY08-Y1 includes sections indicated by
dotted lines. o ®
PY08-02 ® L
i, 10 13.2+
— I Ml
=:‘:0.3 | f 1 5 O—-—0 4i]
: il . LT
F =) g . — o
- HEH D G S 2
6.4 k f
27 43 Lm'l 2 f Eight, 1.3-dia.
- 4.2 holes
16.5 max.

268 General-purpose Relay MYy



omRroN

Socket Dimensions Terminal arrangement/ Mounting holes
internal connections
(top view)
PYFO8A-N 22 max
| 42 12
OIS} @ @
glic © .
omron Y I 18.7 3.5 dia. or M3
= @E 67 max. iz = =
=} =} -IT - -
=] o O = i
PYF-08A-N 73 X .
| |5F|®_ ol 5 Note: Track mounting is also
) possible. Refer to page
[o¥cXo) &) i
_._”@“_ o B AT 12 for supporting tracks.
=/
30 max.
PYF14A-N ) 42 32 22 12 ;
©000)] ,_[ J o) Two, 4.5 dia. or M4
[YcEXe) s | |
°”=.“‘i."i=.=. =
—%Z;Z':é 67 max.| = [ F—
= ¢ = u}
PYF-14A-N 26
DEe® 73 ™
O] @ | l 9 Note: Track mounting is also
=/ 11 possible. Refer to page
12 for supporting tracks.
29.5 max. 30 max. % PP 9
(See note) Fourteen, 3 x 1.2 elliptical holes
Ve b0 S S P 3 M
Medaboacdomaao o8| HE | 255 ]
1 S _|_r.] ;=’ = n;;.xs max. r
5 S S JEV‘E — 2 25.8+02
27 7.7 26 1
42 max. 20 max. 24 max. 0 e e o 21.4 +g.2
Note: The PY14-Y1 includes sections indicated by 0000
dotted lines. 000 ®
PY14-02 1.0 ® @ (=13.2+
- 144
=:":0.3 L s T = t l —.1
- i 5 Tooed) |
B SECE 29.5 max. 1 oo e 4.1
L El = E] O-O-OQ
S | ‘| 6‘3512{65
4 2 I N -
27 43 22 max. 6.4 a?— 1
16.5 max. -

Fourteen, 1.3-dia.
holes

Note: Use a panel with plate thickness of 1 to 2 mm for mounting the Sockets.
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Socket

Dimensions

Terminal arrangement/
internal connections
(top view)

Mounting height (with lever)

PYF14S

(4.15)

36.5 max.

o220 MAX.

|+—32.6 —=
|=—27.6—
r+22.6

O

U:*ZBAS—H
32.6—

28

P e—
BOR
3P

P!

Note: Pole-2 and pole-3 can-
not be used with the
MY2 type. Use pole-1
(terminal numbers 11,
14, 12) and pole-4
(terminal numbers
41, 44, 42).

72,6 typ.

L]

i

¥
(3.4)

Note: Track mounting only.

PYF08S

2

@
S
3
5}
x

|

o

85 max.

o oo | B B

B[ 0o nn | B | SH |

B

(5)

38.2 max.
M—I

~—32.6—]
+—27.6—
rzz.s»# (3.4)
‘ 245
\
35.4
é\
9 H
L i -
32.6—=|

(a4] [14]

Note: Track mounting only.

Socket Bridge

Insulating coating

L

1.4 dia. conductor (See note 1.)

Model number Length L (mm) Color of insulating
coating

PYDM-14SR 27.5+0.3 Red

PYDM-14SB Blue

PYDM-08SR 19.7+0.3 Red

PYDM-08SB Blue

Note: 1. The relationship between the model number, the length L,
and the color of the insulating coating is shown above.

2. The insulating coating must be able to withstand a voltage

of 1,500 V for 1 minute. Use either PE or PA as the material

of the insulating coating.

ltem Characteristic
Rated ON current 10A

Rated insulation voltage 250 VAC
Temperature rise 35°C max.

Dielectric strength

1,500 VAC for 1 minute

Ambient operating temperature

-55 to 70°C

3. The positions of the ends of the insulating coating must not

vary more than 0.5 mm.

4. The characteristics of the socket bridge are shown above.
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H Clip and Release Levers

PYCM-14S PYCM-08S
(0.55)
f 7 ¢ 16 yp
26.5 typ. T : )
21.5tyé1.£12) T 'LQ‘ 28 yp.
]
(0.55)
_.TQT._
H ! |: 54.4 typ.
==
(44) (39.4) I (35.3) 52.5 typ.
: (8.5) 3 Het (2.41)
| & 6.41 typ.
9By TS WP

H Hold-down Clips

PYC-A1 PYC-E1
(2 pcs per set) (2 pcs per set)
T /Vz_
!
g 36.3 36.3
45 4.25
45 1.2
PYC-P PYC-P2
st = I
29 max.— l
2
7 3.3

I 1
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H Mounting Plates for Back-connecting Sockets

PYP-36

72 elliptical holes

PYP-1
Two, 3.4-dia. holes 51
42+0.1 49
t=1.6
PYP-18
492
72 elliptical holes (=21.6-==——=---27.4 X 17=465.8 06—

49

131

-

214192

*1 39.7+02

P4
T

0+

%*%fi! - 13.1 I y
A L
b sl s s

B Mounting Track and Accessories

DIN Rail Track

PFP-50N/PFP-100N

{13,
]

¢ - S
1

21.6~
27.4X17=4658 06— =16

7.3+0.15

7L

b
=

—
S

35+0.3 27+0.15
= 1

L
1525 o425~ 25~
1000 (500) *

N
(6]

AS A———

Note: The figure in the parentheses is for PFP-50N.

PFP-100N2
16
45 7 ]% —
— —.= 35+0.3 27 4 29.2
SE i
f 5 L.%E—i
15425 251 b 25t =25 =1 51 1 =15
10 1000 0
End Plate
PFP-M
+104=—
M4 x 8 pan head screw 6.2 18
1
g
50 y | 305 353
—a--
11.5}7 ) l
et 10 -— - 1.3
M4 spring washer 4.8
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H Approved Standards

VDE Recognitions (File No. 112467UG, IEC 255, VDE 0435)

443

omRroN

No. of poles Coil ratings Contact ratings Operations
2 6, 12, 24, 48/50, 100/110 10 A, 250 VAC (cos¢=1) 10 x 108
110/120, 200/220, 10 A, 30 VDC (L/R=0 ms)
4 220/240 VAC 5 A, 250 VAC (cos¢=1) 100 x 10°
® 42, 24,48, 1007110, 5 A, 30 VDC (L/R=0 ms) MY4Z AC; 50 x 108

UL Recognized (File No. 41515)

No. of poles Coil ratings Contact ratings Operations
2 6 to 240 VAC 10 A, 30 VDC (general purpose), 40°C 6x10°8
6to 125 VDC 10 A, 250 VAC (general purpose), 40°C
4 5 A, 30 VDC (general purpose), 40°C (Same polarity)
5 A, 250 VAC (general purpose), 40°C (Same polarity)
CSA Certified (File No. LR31928)
No. of poles Coil ratings Contact ratings Operations
2 6 to 240 VAC 10 A, 30 VDC 6x10°
6 to 125 VDC 10 A, 250 VAC
4 5 A, 250 VAC (same polarity)
5 A, 30 VDC (same polarity)
IMQ (File No. ENO13 to 016)
No. of poles Coil ratings Contact ratings Operations
2 6, 12, 24, 48/50, 100/110 10 A, 30 VDC 10x 108
110/120, 200/220, 10 A, 250 VAC
4 22?/224204V2§ 1001110 5 A, 250 VAC 100 x 10°
) (e &%, 20, ' 5A,30VDC : 3
195 VDC MY4Z AC; 50 x 10

LR Recognitions (File No. 98/10014)

No. of poles

Coil ratings

Contact ratings

Operations

2

6 to 240 VAC
6 to 125 VDC

10 A, 250 VAC (resistive)
2 A, 250 VAC (PF0.4)

10 A, 30 VDC (resistive)

2 A, 30 VDC (L/R=7 ms)

50 x 108

5 A, 250 VAC (resistive)
0.8 A, 250 VAC (PF0.4)
5 A, 30 VDC (resistive)

1.5 A, 30 VDC (L/R=7 ms)

50 x 108

General-purpose Relay MY
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SEV Listings (File No. 99.5 50902.01)

No. of poles Coil ratings Contact ratings Operations
2 6 to 240 VAC 10 A, 250 VAC 10x 108
6 to 125 VDC 10 A, 30 VDC
4 5 A, 250 VAC 100 x 108
5A,30VDC MY4Z AC; 50 x 102

Note: 1. The rated values approved by each of the safety standards (eg., UL, CSA, VDE, and SEV) may be different from the performance char-
acteristics individually defined in this catalog.

2. In the interest of product improvement, specifications are subject to change.

PYF-S Installation Notes

Bl Tools

A flat-blade screwdriver should be used to mount the cables.

Applicable Screwdriver

@ Flat-blade, Parallel-tip, 2.5 mm diameter (3.0 mm max.)

@ Flat-blade, Parallel-tip

2.5 dia. (3.0 mm max.)
@ Flat-blade, Flared-tip

Cannot be used.

Examples: FACOM AEF.2.5 x 75E (AEF. 3 x 75E)
VESSEL No. 9900-(-)2.5 x 75 (No. 9900-(-)3 x 100)
WAGO 210-119
WIHA 260/2.5 x 40 (260/3 x 50)

*Chamfering the tip of the driver improves insertion when used as an exclusive tool.

H Applicable Wires

Applicable Wire Sizes
0.2 to 1.5 mm?2, AWG24 to AWG16

Applicable Wire Type
Solid wires, stranded wires, flexible wires, or wires with ferules can Note: 1. If the overall diameter of the wire is less than 2.2 mm, do not
be used. insert the wire past the conductor. Refer to the following di-

(See note 1.) < 2.2 < Diameter D (mm) < 3.2 (3.5: see note 2.) agrams.

Conductor diameter d (mm) or length of sides a and b (mm) < 1.9
D .y
TE:Z:J—T (o \
2. If the overall diameter of the wire is over 3.2 mm, it will be

Wires with Ferules difficult to use double wiring.

i A
DR — ﬁa
? b4—
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Examples of Applicable Wires (Confirmed Using Catalog Information)

omRroN

Type of wire Conductor type See note 1, above. Recommended wire sizes |See note 2, above.
Equipment wire 2491X Flexible 0.5, 0.75, 1.0 mm? 1.5 mm?
BS6004 Solid 0.5 mm?

Switchgear BS6231 Solid 1.0 mm? 1.5 mm?
Switchgear BS6231 Flexible 0.5, 0.75 mm? 1.0 mm?2
Tri-rated control and switchgear Flexible 0.5, 0.75, 1.0, 1.5 mm?

Conduit Stranded 1.5 mm?

uL1007 Flexible 18AWG 16AWG

uL1015 Flexible 18AWG, 16AWG

UL1061 Flexible 18AWG

UL1430 Flexible 18AWG 16AWG

B Wiring

Use wires of the applicable sizes specified above. The length of the

exposed conductor should be 8 to 9 mm.

.8t09mml

Fig. 1 Exposed Conductor Length
Use the following wiring procedure.

1. Insert the specified screwdriver into the release hole located
beside the wire connection hole where the wire is to be inserted.

= A

Wire connection holes

Release holes

<= insert

Screwdriver

Flg 3 Section A-A of Fig. 2

|

= > Pull out

Note: Use no more than 2 wires per terminal, 1 wire per hole.
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B Precautions

Precautions for Connection

* Do not move the screwdriver up, down, or from side to side while it
is inserted in the hole. Doing so may cause damage to internal
components (e.g., deformation of the coil spring or cracks in the
housing) or cause deterioration of insulation.

* Do not insert the screwdriver at an angle. Doing so may break the
side of socket and result in a short-circuit.

* Do not insert two or more wires in the hole. Wires may come in con-
tact with the spring causing a temperature rise or be subject to
sparks. (There are two wiring holes for each terminal.)

¢ Insert the screwdriver along the hole wall as shown below.

e If lubricating liquid, such as oil, is present on the tip of screwdriver,
the screwdriver may fall out resulting in injury to the operator.

¢ Insert the screwdriver into the bottom of the hole. It may not be pos-
sible to connect cables properly if the screwdriver is inserted incor-
rectly.

omRroN

General Precautions

* Use the clip to prevent relays floating or falling out of the socket.

* Do not use the product if it has been dropped on the ground. Drop-
ping the product may adversely affect performance.

» Confirm that the socket is securely attached to the mounting track
before wiring. If the socket is mounted insecurely it may fall and
injure the operator.

* Ensure that the socket is not charged during wiring and mainte-
nance. Not doing so may result in electric shock.

* Do not pour water or cleansing agents on the product. Doing so
may result in electric shock.

* Do not use the socket in locations subject to solvents or alkaline
chemicals.

* Do not use the socket in locations subject to ultraviolet light (e.g.,
direct sunlight). Doing so may result in markings fading, rust, corro-
sion, or resin deterioration.

¢ Do not dispose of the product in fire.

Removing from Mounting Rail

To remove the socket from the mounting rail, insert the tip of screw-
driver in the fixture rail, and move it in the direction shown below.

<

- Screwdriver

_&— Fixture rail
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Omron Electronic Components, LLC
Terms and Conditions of Sales

l. GENERAL
Definitions: The words used herein are defined as follows.

(@) Terms: These terms and conditions

(b) Seller: Omron Electronic Components LLC and its subsidiaries

(c) Buyer: The buyer of Products, including any end user in section Il through VI
(d) Products: Products and/or services of Seller

(e) Including: Including without limitation

2. Offer; Acceptance: These Terms are deemed part of all quotations, acknowledgments,

invoices, purchase orders and other documents, whether electronic or in writing, relating
to the sale of Products by Seller. Seller hereby objects to any Terms proposed in Buyer's
purchase order or other documents which are inconsistent with, or in addition to, these
Terms.

3. Distributor: Any distributor shall inform its customer of the contents after and including

1.

section Il of these Terms.

Il. SALES

Prices; Payment: All prices stated are current, subject to change without notice by Seller.
Buyer agrees to pay the price in effect at the time the purchase order is accepted by
Seller. Payments for Products received are due net 30 days unless otherwise stated in
the invoice. Buyer shall have no right to set off any amounts against the amount owing in
respect of this invoice.

2. Discounts: Cash discounts, if any, will apply only on the net amount of invoices sent to

ad

Buyer after deducting transportation charges, taxes and duties, and will be allowed only
if (a) the invoice is paid according to Seller's payment terms and (b) Buyer has no past
due amounts owing to Seller.

Interest: Seller, at its option, may charge Buyer 1.5% interest per month or the maximum
legal rate, whichever is less, on any balance not paid within the stated terms.

4. Orders: Seller will accept no order less than 200 U.S. dollars net billing.
5. Currencies: If the prices quoted herein are in a currency other than U.S. dollars, Buyer

shall make remittance to Seller at the then current exchange rate most favorable to
Seller; provided that if remittance is not made when due, Buyer will convert the amount
to U.S. dollars at the then current exchange rate most favorable to Seller available
during the period between the due date and the date remittance is actually made.

6. Governmental Approvals: Buyer shall be responsible for all costs involved in obtaining

any government approvals regarding the importation or sale of the Products.

7. Taxes: All taxes, duties and other governmental charges (other than general real

L

property and income taxes), including any interest or penalties thereon, imposed directly
or indirectly on Seller or required to be collected directly or indirectly by Seller for the
manufacture, production, sale, delivery, importation, consumption or use of the Products
sold hereunder (including customs duties and sales, excise, use, turnover and license
taxes) shall be charged to and remitted by Buyer to Seller.

Financial: If the financial position of Buyer at any time becomes unsatisfactory to Seller,
Seller reserves the right to stop shipments or require satisfactory security or payment in
advance. If Buyer fails to make payment or otherwise comply with these Terms or any
related agreement, Seller may (without liability and in addition to other remedies) cancel
any unshipped portion of Products sold hereunder and stop any Products in transit until
Buyer pays all amounts, including amounts payable hereunder, whether or not then due,
which are owing to it by Buyer. Buyer shall in any event remain liable for all unpaid
accounts.

9. Cancellation; Etc: Orders are not subject to rescheduling or cancellation unless Buyer

1

indemnifies Seller fully against all costs or expenses arising in connection therewith.

0. Force Majeure: Seller shall not be liable for any delay or failure in delivery resulting from
causes beyond its control, including earthquakes, fires, floods, strikes or other labor
disputes, shortage of labor or materials, accidents to machinery, acts of sabotage, riots,
delay in or lack of transportation or the requirements of any government authority.

11. Shipping; Delivery: Unless otherwise expressly agreed in writing by Seller:

(@) All sales and shipments of Products shall be FOB shipping point (unless otherwise
stated in writing by Seller), at which point title to and all risk of loss of the Products
shall pass from Seller to Buyer, provided that Seller shall retain a security interest in
the Products until the full purchase price is paid by Buyer;

(b) Delivery and shipping dates are estimates only; and

(c) Seller will package Products as it deems proper for protection against normal
handling and extra charges apply to special conditions.

12. Claims: Any claim by Buyer against Seller for shortage or damage to the Products

occurring before delivery to the carrier or any claim related to pricing or other charges
must be presented in detail in writing to Seller within 30 days of receipt of shipment.

Ill. PRECAUTIONS

1. Suitability: IT IS THE BUYER'S SOLE RESPOINSIBILITY TO ENSURE THAT ANY

OMRON PRODUCT IS FIT AND SUFFICIENT FOR USE IN A MOTORIZED VEHICLE
APPLICATION. BUYER SHALL BE SOLELY RESPONSIBLE FOR DETERMINING
APPROPRIATENESS OF THE PARTICULAR PRODUCT WITH RESPECT TO THE
BUYER'’S APPLICATION INCLUDING (A) ELECTRICAL OR ELECTRONIC
COMPONENTS, (B) CIRCUITS, (C) SYSTEM ASSEMBLIES, (D) END PRODUCT, (E)
SYSTEM, (F) MATERIALS OR SUBSTANCES OR (G) OPERATING ENVIRONMENT.
Buyer acknowledges that it alone has determined that the Products will meet their
requirements of the intended use in all cases. Buyer must know and observe all
prohibitions of use applicable to the Product/s.

2. Use with Attention: The followings are some examples of applications for which

particular attention must be given. This is not intended to be an exhaustive list of all

possible use of any Product, nor to imply that any use listed may be suitable for any

Product:

(@) Outdoor use, use involving potential chemical contamination or electrical
interference.

(b) Use in consumer Products or any use in significant quantities.

(c) Energy control systems, combustion systems, railroad systems, aviation systems,
medical equipment, amusement machines, vehicles, safety equipment, and
installations subject to separate industry or government regulations.

(d) Systems, machines, and equipment that could present a risk to life or property.

Prohibited Use: NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING

SERIOUS RISK TO LIFE OR PROPERTY WITHOUT ENSURING THAT THE SYSTEM

AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS, AND THAT THE

PRODUCT IS PROPERLY RATED AND INSTALLED FOR THE INTENDED USE

WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

4. Motorized Vehicle Application: USE OF ANY PRODUCT/S FOR A MOTORIZED

5.

IV. WARRANTY AND LIMITATION

1.

2.

3.

4.

V. INFORMATION; ETC.
1.

N

>

6.

VI. MISCELLANEOUS

1.
2.

VEHICLE APPLICATION MUST BE EXPRESSLY STATED IN THE SPECIFICATION BY
SELLER.

Programmable Products: Seller shall not be responsible for the Buyer's programming of
a programmable Product.

Warranty: Seller's exclusive warranty is that the Products will be free from defects in
materials and workmanship for a period of twelve months from the date of sale by Seller
(or such other period expressed in writing by Seller). SELLER MAKES NO WARRANTY
OR REPRESENTATION, EXPRESS OR IMPLIED, ABOUT ALL OTHER WARRANTIES,
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE OF THE PRODUCTS.

Buyer Remedy: Seller's sole obligation hereunder shall be to replace (in the form
originally shipped with Buyer responsible for labor charges for removal or replacement
thereof) the non-complying Product or, at Seller's election, to repay or credit Buyer an
amount equal to the purchase price of the Product; provided that there shall be no
liability for Seller or its affiliates unless Seller's analysis confirms that the Products were
correctly handled, stored, installed and maintained and not subject to contamination,
abuse, misuse or inappropriate modification. Return of any Products by Buyer must be
approved in writing by Seller before shipment.

Limitation on Liability: SELLER AND ITS AFFILIATES SHALL NOT BE LIABLE FOR
SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES, LOSS OF
PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY WAY CONNECTED
WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED IN CONTRACT,
WARRANTY, NEGLIGENCE OR STRICT LIABILITY. FURTHER, IN NO EVENT SHALL
LIABILITY OF SELLER OR ITS AFFILITATES EXCEED THE INDIVIDUAL PRICE OF
THE PRODUCT ON WHICH LIABILITY IS ASSERTED.

Indemnities: Buyer shall indemnify and hold harmless Seller, its affiliates and its
employees from and against all liabilities, losses, claims, costs and expenses (including
attorney's fees and expenses) related to any claim, investigation, litigation or proceeding
(whether or not Seller is a party) which arises or is alleged to arise from Buyer's acts or
omissions under these Terms or in any way with respect to the Products.

Intellectual Property: The intellectual property embodied in the Products is the exclusive
property of Seller and its affiliates and Buyer shall not attempt to duplicate it in any way
without the written permission of Seller. Buyer (at its own expense) shall indemnify and
hold harmless Seller and defend or seftle any action brought against Seller to the extent
that it is based on a claim that any Product made to Buyer specifications infringed
intellectual property rights of another party.

Property; Confidentiality: Notwithstanding any charges to Buyer for engineering or
tooling, all engineering and tooling shall remain the exclusive property of Seller. All
information and materials supplied by Seller to Buyer relating to the Products are
confidential and proprietary, and Buyer shall limit distribution thereof to its trusted
employees and strictly prevent disclosure to any third party.

Performance Data: Performance data is provided as a guide in determining suitability
and does not constitute a warranty. It may represent the result of Seller's test conditions,
and the users must correlate it to actual application requirements.

Change In Specifications: Product specifications and descriptions may be changed at
any time based on improvements or other reasons. It is Seller’s practice to change part
numbers when published ratings or features are changed, or when significant
engineering changes are made. However, some specifications of the Product may be
changed without any notice.

Errors And Omissions: The information on Seller’s website or in other documentation
has been carefully checked and is believed to be accurate; however, no responsibility is
assumed for clerical, typographical or proofreading errors or omissions.

Export Controls: Buyer shall comply with all applicable laws, regulations and licenses
regarding (a) export of the Products or information provided by Seller; (b) sale of
Products to forbidden or other proscribed persons or organizations; (c) disclosure to non-
citizens of regulated technology or information.

Waiver: No failure or delay by Seller in exercising any right and no course of dealing
between Buyer and Seller shall operate as a waiver of rights by Seller.
Assignment: Buyer may not assign its rights hereunder without Seller's written consent.

3. Law: These Terms are governed by lllinois law (without regard to conflict of laws).

Federal and state courts in Cook County, lllinois have exclusive jurisdiction for any
dispute hereunder.

Amendment: These Terms constitute the entire agreement between Buyer and Seller
relating to the Products, and no provision may be changed or waived unless in writing
signed by the parties.

Severability: If any provision hereof is rendered ineffective or invalid, such provision shall
not invalidate any other provision.
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Certain Precautions on Specifications and Use

1.

Suitability for Use. Seller shall not be responsible for conformity with any stan-

dards, codes or regulations which apply to the combination of the Product in

Buyer's application or use of the Product. At Buyer's request, Seller will pro-

vide applicable third party certification documents identifying ratings and limi-

tations of use which apply to the Product. This information by itself is not

sufficient for a complete determination of the suitability of the Product in com-
bination with the end product, machine, system, or other application or use.

Buyer shall be solely responsible for determining appropriateness of the par-

ticular Product with respect to Buyer's application, product or system. Buyer

shall take application responsibility in all cases but the following is a non-
exhaustive list of applications for which particular attention must be given:

(i) Outdoor use, uses involving potential chemical contamination or electrical
interference, or conditions or uses not described in this document.

(i) Energy control systems, combustion systems, railroad systems, aviation
systems, medical equipment, amusement machines, vehicles, safety
equipment, and installations subject to separate industry or government
regulations.

(iii) Use in consumer products or any use in significant quantities.

(iv) Systems, machines and equipment that could present a risk to life or
property. Please know and observe all prohibitions of use applicable to this
product.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS

RISK TO LIFE OR PROPERTY WITHOUT ENSURING THAT THE SYSTEM

AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS, AND THAT

THE OMRON PRODUCT IS PROPERLY RATED AND INSTALLED FOR THE

INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

Programmable Products. Seller shall not be responsible for the user's pro-
gramming of a programmable product, or any consequence thereof.
Performance Data. Performance data given in this publication is provided as
a guide for the user in determining suitability and does not constitute a war-
ranty. It may represent the result of Seller's test conditions, and the users must
correlate it to actual application requirements. Actual performance is subject to
Seller's Warranty and Limitations of Liability.

Change in Specifications. Product specifications and accessories may be
changed at any time based on improvements and other reasons. It is our prac-
tice to change part numbers when published ratings or features are changed,
or when significant construction changes are made. However, some specifica-
tions of the Product may be changed without any notice. When in doubt, spe-
cial part numbers may be assigned to fix or establish key specifications for
your application. Please consult with your Seller representative at any time to
confirm actual specifications of purchased Product.

Errors and Omissions. The information in this publication has been carefully
checked and is believed to be accurate; however, no responsibility is assumed
for clerical, typographical or proofreading errors, or omissions.

RoHS Compliance. Where indicated, our products currently comply, to the
best of our knowledge as of the date of this publication, with the requirements
of the European Union's Directive on the Restriction of certain Hazardous
Substances ("RoHS"), although the requirements of RoHS do not take effect
until July 2006. These requirements may be subject to change. Please consult
our website for current information.

Complete “Terms and Conditions of Sale” for product purchase and use are on Omron’s website
at http://www.components.omron.com — under the “About Us” tab, in the Legal Matters section.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.

To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
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Schaumburg, IL 60173

847-882-2288
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1N4001 - 1N4007

1.0A RECTIFIER
Please click here to visit our online spice models database.

Features

. Diffused Junction

e  High Current Capability and Low Forward Voltage Drop

e  Surge Overload Rating to 30A Peak | A B A |
. Low Reverse Leakage Current _l_
. Lead Free Finish, RoHS Compliant (Note 3) _L
/1 I ]
Mechanical Data + _(T:_
e Case: DO-41 D
e  Case Material: Molded Plastic. UL Flammability Classification -
Rating 94V-0 y Dim DQ—41 Plastic
o Moisture Sensitivity: Level 1 per J-STD-020D = 2'\5/“20 ij
e  Terminals: Finish - Bright Tin. Plated Leads Solderable per B 7 '06 521
MIL-STD-202, Method 208 . -
e  Polarity: Cathode Band ¢ 071 0.864
: " D 2.00 2.72
. Mounting Position: Any All Dimensions in mm
. Ordering Information: See Page 2
e  Marking: Type Number
e  Weight: 0.30 grams (approximate)
Maximum Ratings and Electrical Characteristics @Ta = 25°C unless otherwise specified
Single phase, half wave, 60Hz, resistive or inductive load.
For capacitive load, derate current by 20%.
Characteristic Symbol | 1N4001 | 1N4002 | 1N4003 | 1N4004 | 1N4005 | 1N4006 | IN4007 | Unit
Peak Repetitive Reverse Voltage VRRM
Working Peak Reverse Voltage VRwM 50 100 200 400 600 800 1000 \%
DC Blocking Voltage VR
RMS Reverse Voltage VR(RMS) 35 70 140 280 420 560 700 \%
Average Rectified Output Current (Note 1) @ Ta = 75°C lo 1.0 A
I\!on-Repetit_ive Peak Forward Surge Current 8.3ms s 30 A
single half sine-wave superimposed on rated load
Forward Voltage @ Ir = 1.0A VEm 1.0 \%
Peak Reverse Current @Ta = 25°C | 5.0 A
at Rated DC Blocking Voltage @ Ta = 100°C RM 50 H
Typical Junction Capacitance (Note 2) Ci 15 8 pF
Typical Thermal Resistance Junction to Ambient RgJa 100 K/wW
Maximum DC Blocking Voltage Temperature Ta +150 °C
Operating and Storage Temperature Range T3 TstG -65 to +150 °C
Notes: 1. Leads maintained at ambient temperature at a distance of 9.5mm from the case.

2. Measured at 1.0 MHz and applied reverse voltage of 4.0V DC.

3. EU Directive 2002/95/EC (RoHS). All applicable RoHS exemptions applied, see EU Directive 2002/95/EC Annex Notes.

DS28002 Rev. 8 - 2
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Ordering Information (Note 4)
Device Packaging Shipping
1N4001-B DO-41 Plastic 1K/Bulk
1N4001-T DO-41 Plastic 5K/Tape & Reel, 13-inch
1N4002-B DO-41 Plastic 1K/Bulk
1N4002-T DO-41 Plastic 5K/Tape & Reel, 13-inch
1N4003-B DO-41 Plastic 1K/Bulk
1N4003-T DO-41 Plastic 5K/Tape & Reel, 13-inch
1N4004-B DO-41 Plastic 1K/Bulk
1N4004-T DO-41 Plastic 5K/Tape & Reel, 13-inch
1N4005-B DO-41 Plastic 1K/Bulk
1N4005-T DO-41 Plastic 5K/Tape & Reel, 13-inch
1N4006-B DO-41 Plastic 1K/Bulk
1N4006-T DO-41 Plastic 5K/Tape & Reel, 13-inch
1N4007-B DO-41 Plastic 1K/Bulk
1N4007-T DO-41 Plastic 5K/Tape & Reel, 13-inch

Notes:

4. For packaging details, visit our website at http://www.diodes.com/datasheets/ap02008.pdf.
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IMPORTANT NOTICE
Diodes Incorporated and its subsidiaries reserve the right to make modifications, enhancements, improvements, corrections or other changes
without further notice to any product herein. Diodes Incorporated does not assume any liability arising out of the application or use of any product
described herein; neither does it convey any license under its patent rights, nor the rights of others. The user of products in such applications shall
assume all risks of such use and will agree to hold Diodes Incorporated and all the companies whose products are represented on our website,
harmless against all damages.
LIFE SUPPORT

Diodes Incorporated products are not authorized for use as critical components in life support devices or systems without the expressed written
approval of the President of Diodes Incorporated.
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LM158-LM258-LM358

LM158A-LM258A-LM358A

Low Power Dual Operational Amplifiers

Internally frequency compensated

Large DC voltage gain: 100dB

Wide bandwidth (unity gain): 1.1mHz
(temperature compensated)

m Very low supply current/op (500uA) essentially
independent of supply voltage

m Low input bias current: 20nA
(temperature compensated)

m Low input offset voltage: 2mV
m Low input offset current: 2nA

® Input common-mode voltage range includes
ground

m Differential input voltage range equal to the
power supply voltage

m Large output voltage swing 0V to (Vcc - 1.5V)

Description

These circuits consist of two independent, high-
gain, internally frequency-compensated which
were designed specifically to operate from a
single power supply over a wide range of voltages.
The low power supply drain is independent of the
magnitude of the power supply voltage.

Application areas include transducer amplifiers,
DC gain blocks and all the conventional op-amp
circuits which now can be more easily
implemented in single power supply systems. For
example, these circuits can be directly supplied
with the standard +5V which is used in logic
systems and will easily provide the required
interface electronics without requiring any
additional power supply.

In the linear mode the input common-mode
voltage range includes ground and the output
voltage can also swing to ground, even though
operated from only a single power supply voltage.

July 2005

il

N
DIP-8
(Plastic Package)

e »
D&S
S0O-8 & miniSO-8
(Plastic Micropackage)

)

P
TSSOP8
(Thin Shrink Small Outline Package)

Pin Connections (top view)

N
1 [ BE:
2 [] (] 7
s[j; :[]6

- Output 1
- Inverting input
- Non-inverting input

-Vec

- Non-inverting input 2
- Inverting input 2

- Output 2

+

0 N OO W=

-Vee
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LM158-LM258-LM358-LM158A-LM258A-LM358A

Order Codes
Temperature . .

Part Number Range Package Packaging Marking
LM158N DIP-8 Tube LM158N
LM158D -55°C, +125°C
LM158DT S0-8 Tube or Tape & Reel 158
LM258AN DIP-8 Tube LM258A
LM258AD
LM258ADT S0-8 Tube or Tape & Reel 258A

TSSOP-8
LM258APT (Thin Shrink Outline Package) Tape & Reel 258A
LM258AST -40°C, +105°C miniSO-8 Tape & Reel K408
LM258N DIP-8 Tube LM258N
LM258D
LM258DT S0-8 Tube or Tape & Reel 258
TSSOP-8
LM258PT (Thin Shrink Outline Package) Tape & Reel 258
LM358N LM358N
LM358AN bIP-8 Tube LM358AN
LM358D
358

LM358DT S0-8 Tube or Tape & Reel
LM358AD 0°C. +70°C 358A
LM358ADT o
LM358PT TSSOP-8 Tape & Reel 358
LM358APT (Thin Shrink Outline Package) P 358A
LM358ST . K405
LV358AST miniSO-8 Tape & Reel K404
2/16 177




LM158-LM258-LM358-LM158A-LM258A-LM358A

Absolute Maximum Ratings

1

4

Absolute Maximum Ratings

Table 1. Key parameters and their absolute maximum ratings

Symbol Parameter LM158,A LM258,A | LM358,A | Unit

Vee Supply voltage +/-16 or 32 \Y

Vi Input Voltage -0.3 to +32 \Y

Vig Differential Input Voltage +32 \Y,
Piot | Power Dissipation () 500 mw

Output Short-circuit Duration @ Infinite
lin Input Current @ 50 mA

Toper Operating Free-air Temperature Range -55to +125 | -40 to +105| 0to +70 °C

Tstg Storage Temperature Range -65 to +150 °C
Tj Maximum Junction Temperature 150 °C
Rthja | Thermal Resistance Junction to Ambient®
Fesope i20 "o
DIP8 85
miniSO8 190
HBM: Human Body Model®) 300 %
ESD | MM: Machine Model®) 200 v
CDM: Charged Device Model 1.5 kv

Power dissipation must be considered to ensure maximum junction temperature (Tj) is not exceeded.

Short-circuits from the output to Vs can cause excessive heating if Vo > 15V. The maximum output current
is approximately 40mA independent
of the magnitude of V. Destructive dissipation can result from simultaneous short-circuit on all amplifiers.

This input current only exists when the voltage at any of the input leads is driven negative. It is due to the
collector-base junction of the input PNP

transistor becoming forward biased and thereby acting as input diodes clamps. In addition to this diode action,
there is also NPN parasitic action on

the IC chip. this transistor action can cause the output voltages of the Op-amps to go to the V¢ voltage level
(or to ground for a large overdrive)

for the time duration than an input is driven negative.

This is not destructive and normal output will set up again for input voltage higher than -0.3V.

Short-circuits can cause excessive heating. Destructive dissipation can result from simultaneous short-circuit
on all amplifiers

Human body model, 100pF discharged through a 1.5kQ resistor into pin of device.

Machine model ESD, a 200pF cap is charged to the specified voltage, then discharged directly into the IC with
no external series resistor (internal resistor < 5Q), into pin to pin of device.

3/16




Typical Application Schematic

LM158-LM258-LM358-LM158A-LM258A-LM358A

2
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Typical Application Schematic

Figure 1. Schematic diagram (1/2 LM158)
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LM158-LM258-LM358-LM158A-LM258A-LM358A

Electrical Characteristics

3

Table 2.

Electrical Characteristics

Electrical characteristics for V..* = +5V, V"= Ground, V, = 1.4V, T,,, = +25°C (unless

otherwise specified)

Symbol

Parameter

LM158A-LM258A
LM358A

LM158-LM258
LM358

Min.

Typ.

Max.

Min.

Typ.

Max.

Unit

Input Offset Voltage - note (1) Tamp = +25°C

LM158, LM258
LM158A

Tmin < Tamb < Tmax
LM158, LM258

mV

Input Offset Current
Tamp = +25°C

Tmin < Tamb < Tmax

10
30

30
40

nA

Input Bias Current - note @
Tamp = +25°C
Tmin < Tamb < Tmax

20

50
100

20

150
200

nA

Large Signal Voltage Gain

Vee = +15V, R = 2kQ, V, = 1.4V to 11.4V
Tamp = +25°C

Trin < Tamb < Tmax

50
25

100

50
25

100

V/mV

SVR

Supply Voltage Rejection Ratio (Rg < 10k€)
VCC+ =5V to 30V

Tamp = +25°C

Tmin ES Tamb ES Tmax

65
65

100

65
65

100

dB

Supply Current, all Amp, no load
VCC = +5V
VCC =+30V

Tmin < Tamb < Tmax
Tmin < Tamb < Tmax

0.7

1.2

0.7

1.2

mA

Vicm

Input Common Mode Voltage Range
Vee = +30V - note @

Tamp = +25°C

Tmin < Tamb < Tmax

Vee™ -
1.5
VCCJr -2

Vee™ -
1.5
VCCJr -2

CMR

Common Mode Rejection Ratio (Rg < 10k€)
Tamp = +25°C
Tmin < Tamb < Tmax

70
60

85

70
60

85

dB

|source

Output Current Source
Ve = +15V, Vg = +2V, Vg = +1V

20

40

60

20

40

60

mA

Isink

Output Sink Current (Viq = -1V)
Ve = +15V, V, = +2V
Ve = +15V, V, = +0.2V

10
12

20
50

10
12

20
50

mA
LA

574
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Electrical Characteristics

LM158-LM258-LM358-LM158A-LM258A-LM358A

Table 2. Electrical characteristics for V..* = +5V, V.'= Ground, V, = 1.4V, T, = +25°C (unless
otherwise specified)
LM158A-LM258A LM158-LM258
Symbol Parameter LM358A LM358 Unit
Min. | Typ. Max. Min. | Typ. Max.
Output Voltage Swing (R = 2kQ) Vot - Vot
VOPP Tamb =+25°C 0 ce 0 ce
- - 0 1.5 0 1.5
Tmin = Tamb = Tmax VCC+ 2 VCC+ 2
High Level Output Voltage (Vg™ = 30V)
Tamb = +25°CR| = 2kQ
amb = ¥ L 26 | 27 2 | 27
Vo Trin € Tamb < Trax 26 26 v
Tamp = +25°CR_ = 10kQ 27 | 28 27 | 28
Trin € Tamb < Trax 27 27
Low Level Output Voltage (R, = 10kQ)
VoL | Tamb = +25°C 5 20 5 20 mV
Tmin < Tamb < Tmax 20 20
Slew Rate
SR Vee =15V, V;=0.51t0 3V, R = 2kQ, V/us
C_ = 100pF, unity Gain 03 | 0.6 03 | 0.6
Gain Bandwidth Product
GBP |Vcc =30V, f =100kHz,V;, = 10mV, R = 2kQ, MHz
C_ = 100pF 0.7 | 11 0.7 | 11
Total Harmonic Distortion
f=1kHz, A, = 20dB, R = 2kQ, Vo =2V, °
THD v L 0 pp 0.02 0.02 Yo
C_ =100pF, Vg = 2Vpp
e Equivalent Input Noise Voltage nv
n f = 1kHz, Rg = 100Q, V¢ = 30V 55 55 JHz
. nv/
DVi, |Input Offset Voltage Drift 7 15 7 30 °c
. pA/
Dljio Input Offset Current Drift 10 200 10 300 °C
ion - ) <f<
VoV Channel Separation - note \*/ 1kHz <f<
o102 | 50kHZ 120 120 dB

1. Vy=1.4V, Ry = 0Q, 5V < Vgg* <30V, 0 < Vig < Voo™ - 1.5V

2. The direction of the input current is out of the IC. This current is essentially constant, independent of the state of the output
s0 no loading change exists on the input lines.

3. The input common-mode voltage of either input signal voltage should not be allowed to go negative by more than 0.3V. The

upper end of the common-mode voltage range is V™ - 1.5V, but either or both inputs can go to +32V without damage.

4. Due to the proximity of external components insure that coupling is not originating via stray capacitance between these

external parts. This typically can be detected as this type of capacitance increases at higher frequencies.

6/16
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LM158-LM258-LM358-LM158A-LM258A-LM358A

Electrical Characteristics

Figure 2.

Open loop frequency response

Figure 3.

Large signal frequency response

OPEN LOOP FREQUENCY RESPONSE (NOTE 3)

LARGE SIGNAL FREQUENCY RESPONSE

140 20
Q
120 . 1k Q 5V
— o -
B 100[ N SR v|§ vy
Z ) \ 5 \ 2k
g 80 \\ Z +7V 0 £ 1 Q_
Ve =30V & = 11
G 60 \\\ 55°C < Tamp < +125°C @ 10
< =
5 40 \\ & N
o N 5 N
> \ (@) 5 N
20 veg = +10to+ 15V & \ ™
55°C < Tamp < +125°C \ v
ol | 1 | \ 0 L
10 10 100 1k 10k 100k 1M 10M 1k 10k 100k ™
FREQUENCY (Hz) FREQUENCY (Hz)
Figure 4. Voltage follower pulse response Figure 5. Voltage follower pulse response

VOLAGE FOLLOWER PULSE RESPONSE

VOLTAGE FOLLOWER PULSSE RESPONSE
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4 T T T
S RL< 2kQ _ d A
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e} : . \Y
0 > Input
5
5 2 350
S 5 Output
z 2
o U 300 \ /
2 \l Tamb = +25°C
= 1 =
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Figure 6. Input current Figure 7. Output characteristics
INPUT CURRENT (Note 1) OUTPUT CHARACTERISTICS
90 10 ==:ii
[ VCC = +5V H
80 Vi=0V— R VCC = +15V H
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€ & 1] ]l
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Z
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Electrical Characteristics LM158-LM258-LM358-LM158A-LM258A-LM358A

Figure 8. Output characteristics Figure 9. Current limiting
OUTPUT CHARACTERISTICS CURRENT LIMITING (Note 1)
@ 8 TTTIT T T TTT T VI TTIT T 90 I I I I I
CcC
ol 7k g% o, [ |
o =
[ 6 | .Vcc /2 V? =
Ll Z 60 (I
x < m
w = 5F lo ¥ 50 B~
(D +O ) I~
= O 4| L 1 O 40 T~~~
6' o [ e O I 1 O O I N | 5 I~
S F Independent of Vo g 30
- 3 Tt 5 I~
2 Tamp = +25°C o
5 2 10
o : 1l 0
0,001 0,01 0.1 1 10 100 55 -35 -15 5 25 45 65 85 105 125
OUTPUT SOURCE CURRENT (mA) TEMPERATURE (°C)
Figure 10. Input voltage range Figure 11. Positive supply voltage
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/ <
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= Négative / S g R, =2kQ |
@) o
> <
E 5
25 A Positive o 40
z >
3 5 = . 0 10 20 30 40
POWER SUPPLY VOLTAGE (V) POSITIVE SUPPLY VOLTAGE (V)
Figure 12. Input voltage range Figure 13. Supply current
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LM158-LM258-LM358-LM158A-LM258A-LM358A

Electrical Characteristics

Figure 14. Input current

Figure 15. Gain bandwidth product
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Figure 16. Power supply rejection ratio

Figure 17. Common mode rejection ratio
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Typical Applications
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LM158-LM258-LM358-LM158A-LM258A-LM358A

Typical Applications

(single supply voltage) Vo = +5V4¢
Figure 18. AC coupled inverting amplifier

Figure 19. Non-inverting DC amplifier

14+ R2
10kQ A Rl
o — (As shown A, = 101)
€o 45V
A
e 1
R2 =
1MQ 2
R1 o
10k Q o
0 e, (M)
Figure 20. AC coupled non-inverting amplifier Figure 21. DC summing amplifier

e, 100kQ

e, 100kQ
o—__ +

e;  100kQ
o— 1

e, 100kQ

€y=€1+er-e3-€4
where (e1 + e5) 2 (e3 + ey)
to keep e, > 0V

Figure 22. High input Z, DC differential amplifier

Figure 23. High input Z adjustable gain DC
instrumentation amplifier

R1
100k
T
R2
100kQ2

R4
100k

ain adjust

2kQ Rs
' 100k
—
Vo
+V20

if R1 = R5 and
if R1 = R5 and R3 = R4 = R6 = R7 R3=R4=R6=R7
e =[1+ 2R1 ]((ep+ey) eo=[1+ 2R1]((e2+e4)
R2 R2
As shown e, = 101 (e5 + e4)

As shown e, = 101 (e5 + €4)
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LM158-LM258-LM358-LM158A-LM258A-LM358A

Typical Applications

Figure 24. Using symmetrical amplifiers to
reduce input current

Figure 25. Low drift peak detector

- Input current compensation

———+—0+8

Input current
compensation

3
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Package Mechanical Data LM158-LM258-LM358-LM158A-LM258 A-LM358A
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5.1
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Package Mechanical Data

In order to meet environmental requirements, ST offers these devices in ECOPACK® packages.
These packages have a Lead-free second level interconnect. The category of second level
interconnect is marked on the package and on the inner box label, in compliance with JEDEC
Standard JESD97. The maximum ratings related to soldering conditions are also marked on
the inner box label. ECOPACK is an ST trademark. ECOPACK specifications are available at:
www.st.com..

DIP8 Package

Plastic DIP-8 MECHANICAL DATA

mm. inch
DIM.

MIN. TYP MAX. MIN. TYP. MAX.

A 33 0.130

al 0.7 0.028

B 1.39 1.65 0.055 0.065
B1 0.91 1.04 0.036 0.041

b 0.5 0.020
b1 0.38 0.5 0.015 0.020
9.8 0.386

E 8.8 0.346

e 2.54 0.100

e3 7.62 0.300

e4 7.62 0.300
F 71 0.280
| 4.8 0.189

L 3.3 0.130
4 0.44 1.6 0.017 0.063

o4

'/I-\
A
|

l‘i - bi
‘b BBl || ‘ E
w e —4
2 e3 Z
D
I o |
8 5
[T
1 4
I I I O |

POO1F
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LM158-LM258-LM358-LM158A-LM258A-LM358A

Package Mechanical Data

5.2

J

S0-8 Package

SO-8 MECHANICAL DATA

mm. inch
DIM
MIN. TYP MAX. MIN. TYP. MAX.
A 1.35 1.75 0.053 0.069
Al 0.10 0.25 0.04 0.010
A2 1.10 1.65 0.043 0.065
B 0.33 0.51 0.013 0.020
C 0.19 0.25 0.007 0.010
D 4.80 5.00 0.189 0.197
E 3.80 4.00 0.150 0.157
e 1.27 0.050
H 5.80 6.20 0.228 0.244
h 0.25 0.50 0.010 0.020
L 0.40 1.27 0.016 0.050
k 8 (max.)
ddd 0.1 ‘ ‘ 0.04
D
hx45°
e 4 1) é
T T T :Y
B
Al C
o ddd [
SEATING
PLANE _0,25 mm
GAGE PLANE
8 5
¥K
: )
[
1 4
e
0016023/C
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Package Mechanical Data

LM158-LM258-LM358-LM158A-LM258A-LM358A
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MiniSO-8 Package

PIN 1 IDENTIFICATION

miniSO-8 MECHANICAL DATA
mm. inch
DIM.
MIN. TYP MAX. MIN. TYP. MAX.
A 1.1 0.043
Al 0.05 0.10 0.15 0.002 0.004 0.006
A2 0.78 0.86 0.94 0.031 0.031 0.037
b 0.25 0.33 0.40 0.010 0.13 0.013
c 0.13 0.18 0.23 0.005 0.007 0.009
D 2.90 3.00 3.10 0.114 0.118 0.122
E 4.75 4.90 5.05 0.187 0.193 0.199
E1 2.90 3.00 3.10 .0114 0.118 0.122
e 0.65 0.026
K 0° 6° 0° 6°
L 0.40 0.55 0.70 0.016 0.022 0.028
L1 0.10 0.004
ek
0,25 mm
.010inch  ——
¢ GAGE PLANE
i
|
\
: D
Sw
A E
A2
| Al
5 4
: -
a ()
8 [} 1

3




LM158-LM258-LM358-LM158A-LM258A-LM358A

Package Mechanical Data

54

3

TSSOP8 Package

TSSOP8 MECHANICAL DATA

PIN 1 IDENTIFICATION

mm. inch
DIM.
MIN. TYP MAX. MIN. TYP. MAX.
A 1.2 0.047
A1l 0.05 0.15 0.002 0.006
A2 0.80 1.00 1.05 0.031 0.039 0.041
b 0.19 0.30 0.007 0.012
c 0.09 0.20 0.004 0.008
D 2.90 3.00 3.10 0.114 0.118 0.122
E 6.20 6.40 6.60 0.244 0.252 0.260
E1 4.30 4.40 4.50 0.169 0.173 0.177
e 0.65 0.0256
K 0’ 8 0 8°
L 0.45 0.60 0.75 0.018 0.024 0.030
L1 1 0.039
T
I GAGE PLANE
41 ~
f par
2y
E
- -
) o|
0079397/D
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Revision History LM158-LM258-LM358-LM158A-LM258A-LM358A

6 Revision History

Date Revision Changes
July 2003 1 First Release
Jan. 2005 2 Rthja and Tj parameters added in AMR Table 1 on page 3
July 2005 3 ESD protection inserted in Table 1 on page 3

Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the consequences
of use of such information nor for any infringement of patents or other rights of third parties which may result from its use. No license is
granted by implication or otherwise under any patent or patent rights of STMicroelectronics. Specifications mentioned in this publication are
subject to change without notice. This publication supersedes and replaces all information previously supplied. STMicroelectronics products
are not authorized for use as critical components in life support devices or systems without express written approval of STMicroelectronics.

The ST logo is a registered trademark of STMicroelectronics.
All other names are the property of their respective owners

© 2005 STMicroelectronics - All rights reserved

STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan -
Malaysia - Malta - Morocco - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America

www.st.com
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UTC 9013 NPN EPITAXIAL SILICON TRANSISTOR

1W OUTPUT AMPLIFIER OF
POTABLE RADIOS IN CLASS B
PUSH-PULL OPERATION

FEATURES

*High total power dissipation. (625mW)
*High collector current. (500mA)
*Excellent hFE linearity. 1
*Complementary to UTC 9012

TO-92

1: EMITTER 2:BASE 3: COLLECTOR

ABSOLUTE MAXIMUM RATINGS (Ta=25°C, unless otherwise specified)

PARAMETER SYMBOL RATING UNIT
Collector-base voltage VCBO 40 V
Collector-emitter voltage VCEO 20 V
Emitter-base voltage VEBO 5 V
Collector current Ic 500 mA
Collector dissipation Pc 625 mwW
Junction Temperature Tj 150 °C
Storage Temperature TSTG -55 ~ +150 °C

ELECTRICAL CHARACTERISTICS (Ta=25°C, unless otherwise specified)

PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX [ UNIT
Collector-base breakdown voltage BVcBo Ic=100pA, IE=0 40 V
Collector-emitter breakdown voltage BVCEO Ilc=1mA, IB=0 20 \Y
Emitter-base breakdown voltage BVEBO IE=100pA, Ic=0 5 V
Collector cutoff current IcBO VcB=25V, IE=0 100 nA
Emitter cutoff current IEBO VEB=3V, Ic=0 100 nA

DC current gain hFE1 VCE=1V,lc=50mA 64 120 300
hFE2 VcE=1V,Ic=500mA 40 120

Collector-emitter saturation voltage VCE(sat) Ic=500mA, 1B=50mA 0.16 | 0.6 V
Base-emitter saturation voltage VBE(sat) 1c=500mA, 1B=50mA 0.91 1.2 \Y
Base-emitter on voltage VBE(on) VCE=1V, Ic=10mA 06 | 0.67 | 0.7 V

CLASSIFICATION OF hFE1

RANK D E F G H |

RANGE 64-91 78-112 96-135 112-166 144-202 190-300

UTC UNISONIC TECHNOLOGIES CO., LTD.

QW-R201-030,A




UTC 9013

NPN EPITAXIAL SILICON TRANSISTOR
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UTC assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or
other parameters) listed in products specifications of any and all UTC products described or contained
herein. UTC products are not designed for use in life support appliances, devices or systems where
malfunction of these products can be reasonably expected to result in personal injury. Reproduction in
whole or in part is prohibited without the prior written consent of the copyright owner. The information
presented in this document does not form part of any quotation or contract, is believed to be accurate
and reliable and may be changed without notice.

UTC

UNISONIC TECHNOLOGIES CO.,LTD. =2
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SONGLE RELAY

B 4% 4 # 4 886-3-5753170

JEHE 77 WL~ (1 i#F) 86-21-34970699
JPE 4% 1 WL T (1) 86-755-83298787 RELAY 1S09002 SRD

Http://www. 100y. com. tw

1. MAIN FEATURES

[0 Switching capacity available by 10A in spite of
small size design for highdensity P.C. board
mounting technique.

[0 UL,CUL,TUV recognized.

[0 Selection of plastic material for high temperature and
better chemical solution performance.

[0 Sealed types
available.

] Simple relay magnetic circuit to meet low cost of

mass production.

2. APPLICATIONS
[0 Domestic appliance, office machine, audio, equipment, automobile, etc.
( Remote control TV receiver, monitor display, audio equipment high rushing current use application.)

3. ORDERING INFORMATION

Striicture

S:Sedled type

M odel of relav Nominal coil voltane

| srO 0305060912448V DC
I FE-Flix free tvne
4. RATING
CCC FILE NUMBER:CQC03001003729 7A/240VDC
CCC FILE NUMBER:CQC03001003731 10A/250VDC
UL /CUL FILE NUMBER: E167996 10A/125VAC 28vDC
TUV FILE NUMBER: R50056114 10A/250VAC 30VDC
5. DIMENSIONynit:mm) DRILLING ynit:mm) WIRING DIAGRAM
19 o= 15 %mny

15,20

ikl le-1-04  2-gie |l 1l

]
14 L i=zenns

1220109
]
|
|
|
1
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6. COIL DATA CHART (AT20° C)

0.6

Coil Coil  [Nominal | Nominal Coll Power Pull-In | Drop-Out|Max-Allowable
Sensitivit Voltage |Voltage | Current [Resistance|Consumption| Voltage | Voltage Voltage
Y| Code | (VDC) | (mA) |(©Q) O (W) (vDC) | (VDC) (VDC)
10%
SRD 03 03 120 25 abt. 0.36W |75%Max. [{10% Min. 120%
(High 05 05 T 7 70
Sensitivity) 06 06 60 100
09 09 40 225
12 12 30 400
24 24 15 1600
48 43 7.5 6400
[srRP N3 N3 160 I EE I aht 0 ARW 7500 |U|5§.|IU% o | TTO% |
|(Standard) |05 05 | 893 55 | | | |
| 06 06 75 80 | | | |
| 09 09 50 180 | | | |
| 12 12 37.5 320 | | |
| 24 24 127 1280 | | |
18 18 10 1500 abt 051w
Type SRD Coil Temperature Rise
ltem EQRM C EQRMA v
7A -
et Ry o lsovDC AAS A 2 /
RESIKGUVE LUAU (LUSW—-1) 1OA 125VAC TURZHUVACT na 3205
Inductive Load 10A 5A 120VAC -
(cos®=0.4 L/R=7msec) 250VAC 5A 28VDC -1
3A 120VAC E
3A 28VDC =
Vax. Allowable Voltage Z50VACIIIOVDC — [Z50VACT/IIOVDT s
Max. Allowable POWer Force BUOOVATTZ40W T200VAI300W % g1 02 03 s o5
— . " Coil Power (W)
[bontacm: |AgCdO JAgCdO | Operation Time
8- indtial value) =
Hype
ltem SRD pertior tim| e
Contact-Resistance 100mO-Max:
Operation Time 10msec Max. =, |
Release Time 5msec Max. E | Rilease le
Nialanfria Cf +lo =12 — tim_ T~
:Bohuaan r\nilu,? contact 1500VVAC 50/60H7Z (1 minntn) [_.E ol L1 L | ||
Between contacts 1000VAC 50/60HZ (1 minute) " CoilPower (W)
Insulation Resistance 100 MQ Mi Lite kgrectaricy
in. (500VDC) AC120V/DC24V cosd=1
Moo, OMNOECE Coaptalhin oy 100
VIAA. T UINTOUT T \JVVILbIIIIIH
Mechanically 300 operation/min 5
Electrically 30 operation/min g :
Ambient Temperature -25[Cto +70 C =] ™~
Operating Humidity 45 to 85% RH E: .
\/ibration e
Endurance 10 to 55Hz Double Amplitude 1.5mm E 2
Error Operation 10 to 55Hz Double Amplitude 1.5mm & |
Shock Current of Load (A)
Endurance 100G Min. Life Expectancy
Error Operation 10G Min. Nl
Life Expectancy 5
Mechanically 10" operations Min (na load) _ z
Electrically 10° operations. Min. (at rated coil voltage) B N Ac:h2oV 15
Weight abt. 10grs. g v
W 45 4 # 4} 886-3-5753170 E % D A A

JH: B ) LT (i) 86-21-34970699
J: 4 1 B () 86-755-83298787
Http:

www. 100y. com. tw

Current of Load (A)
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Features

W Multiturn / Cermet / Industrial / Sealed m Mounting hardware available
m 5 terminal styles (H-117P)
m Tape and reel packaging available m RoHS compliant™ version available

W For trimmer applications/processing

W Chevron seal design L .
Chevron seal desig guidelines, click here

W Listed on the QPL for style RJ24 per

MIL-R-22097 and RJR24 per High-Rel
Mil-R-39035

BOURNS’ 3296 - 3/8 ” Square Trimpot® Trimming Potentiometer

Electrical Characteristics Product Dimensions
Standard Resistance Range Common Dimensions 3296Y 144
...................... 10 ohms to 2 megohms R o 25 [ {om)
(see standard resistance table) {252+ .052) ‘ 395) FENO %]
Resistance Tolerance............ +10 % std. 28 1 4835 13 ::ETL @ m
(tighter tolerance available) (o15) MIN- | r‘ ™ 0) 190+ 005 ) T 24 25D 254
Absolute Minimum Resistance 1 127£01 9 (-100) - “'(.1_00)
........................... 1 % or 2 ohms max. - * (050 2 004 3—
(whichever is greater) 254 3296Z
Contact Resistance Variation {i00) ADJ sLor _J L 127501 -
........................ 1.0 % or 3 ohms max. (21_83) 219 o (:050+.004) I(ﬁ—gé 5 = (o)
(whichever is greater) i (.086) o ﬂ
Adijustability 51:.08 ppp x 28 wioe TL g.gi
VOMAGE ..o £0.019%  (020=000) R I SaC T
Resistance .........ccoceveveverennee. +0.05 % X (030) (100) (100)
Resolution .........cccevveeriieecieeeen, Infinite 3296P
Insulation Resistance ............... 500 vdc. 254 254 .26 + .64 WIPER
. . 1,000 megohms min. = [~ oy (1—00)l ‘ (3252 .025)
Dielectric Strength @\\w_¢ -
Sea Level....cooooriieiiiieiieee 900 vac @t TL CLOCKWISE
70,000 FEEt ..cveeereeeieeeeeennn. 350 vac g T 2o
Effective Travel ................. 25 turns nom. . 7300)
L—Lf—gg) (:100) DIMENSIONS:  feeiess
Environmental Characteristics 0.5
Power Rating (300 volts max.) 3296W 254 _»1 ’<_ 241 TOLERANCES: + (010) EXCEPT WHERE NOTED
701 R 0.5 watt l“ 0 Ll (0%
125.°C 1oooooosoeoe oo 0 watt 2 g Standard Resistance Table
Temperature Range...-55 °C to +125 °C 5 T @ $o |
Temperature Coefficient... +100 ppm/°C (21—(5)40) Resistance Resistance
Seal Test....cceeveeeieenns 85 °C Fluorinertt (Ohms) Code
Humidity ....... MIL-STD-202 Method 103 3296X 10 100
96 hours 250 gg ggg
(2 % ATR, 10 Megohms IR) I“_O) _ 100 101
Vibration ....... 20G (1 % ATR; 1 % AVR) ON>w 200 201
Shock.......... 100G (1 % ATR; 1 % AVR) J_L @ si 500 501
Load Life.. 1,000 hours 0.5 watt @ 70 °C RO = ;’ggg ;gg
(] ; © or 3 onms . F—
(3 % ATR; 3 % or 3 ohms, (100) | |25 51000 502
whichever is greater, CRV) 10,000 103
Rotational Life ........cccccveeenene 200 cycles How To Order gg’ggg ggg
(4 % ATR; 3 % or 3 ohms, 50,000 503
whichever is greater, CRV) 3296 W-1-103 _ LF 100,000 104
Model —— 200,000 204
Physical Characteristics Style 250,000 254
Torque....uveeeeeeeeeeeenn, 3.0 oz-in. max. Standard or Modified 158860380 fgg
. . . andara or Moairie ’ ’
Mechanlcal Stops...ccvceeeeenns Wiper |d!es Product Indicator 2,000,000 205
Terminals ......ceeeeveevnnnnne. Solderable pins Y - - -
Weight ....cocvveeiieeeeeeeeeee 0.03 oz. 1= Standard Product Popular values listed in boldface. Special
Marking.......ococeceeevereeeecnns Manufacturer’s Resistance Code resistances avalable.
trademark, resistance code, Packaging Designator
wiring diagram, date code, Blank = Tube (Standard)
manufacturer’s model R = Tape and Reel (X and W Pin Styles
number and style Only) .
Wiper v, 50 % (Actual TR) 10 % A= Ammo Pack (X and W Pin Styles Only)
Flammability .......coovviveeiens U.L. 94V-0 Terminations
Standard Packaging.....50 pcs. per tube LF = 100 % Tin-plated (RoHS compliant)
Adjustment TOO.......c.ocoveeeeeeeereenne H-90 Blank = 90 % Tin /10 % Lead-plated

(Standard)
Consult factory for other available options.

*RoHS Directive 2002/95/EC Jan 27 2003 including Annex.

t“Fluorinert” is a registered trademark of 3M Co.

Specifications are subject to change without notice.

Customers should verify actual device performance in their specific applications.


http://www.bourns.com/data/global/pdfs/ap_proc.pdf
http://www.bourns.com/data/global/pdfs/RJ24RJR24.pdf
http://www.bourns.com/data/global/pdfs/qualified_parts_numbers.pdf
http://www.bourns.com/data/global/pdfs/pnl_mnt.pdf

3296 - 3/8 ” Square Trimpot® Trimming Potentiometer BOURNS®

Packaging Specifications

SIDE ADJUST TOP ADJUST
3296X-1 3296W-1
381+71
(150 = 028)
28,07 + 76 12.70
T AR, REF. _889+.76/- 51
(1.105+.030) (:500) (350 +.030 /- .020) 1210 ger.
| (:500)
3.81+.71 @ _ | 18=x.76 T 18+.76
1(.151.028) EL_'_ J?E__ (709 £.030) y0504 75 ] (709 = 030)
8.89+.76/- 51 _ £ 2D AN
(350 +.030 /-.020) | 4 % (1.165 £.030) 3
IRTA |
o :
|
1 ! I
A v —
18+1.0/-05 4.0 +.03 \
[ _18+41.0/-05 14003 [ 18+1.0/-05 40+ .03
(709 + .040/ - .020) (187 2 001) {709 + .0407- .020) (157 .001)
: DIA.
12.7+0.5/-0.25 12.740.3/-025

(.500 +.012/ - .010)

(500 +.012/- .010)

483+.30/-25
483 +.30/-25
(790 + .012/7-.010) _’1 "_ (—.190+,012/-.010)_’1 ’<—

2.54
24125 (100)
+
2.41%.25
254 (095 = 010) [l ez {095 = 010)

ALL PINS IN-LINE ON WCENTER 254

ALL PINS IN-LINE ON ~== CENTER

_MM (-100) 51 +.051
DIMENSIONS: ———"—= DIA. TYP.
(INCHES) MM (020 = .002)

DIMENSIONS: froiees

1000/REEL/BOX ( )

1000/REEL/BOX

Meets EIA Specification 468.

REV. 08/10

“Trimpot” is a registered trademark of Bourns, Inc.
Specifications are subject to change without notice.
Customers should verify actual device performance in their specific applications.
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