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Miniature PC Board,

Twin Type, 1 Form C TE R E LAYS

Automotive Relay

<Protective construction> FEATU R ES . . .
High heat-resistant type: Sealed e Compact and high-capacity 25 A load switching
Pin in Paste compliant type: Flux tight * Pin in Paste compliant model added

13.6 12
12 s <73 535" 472
s TYPICAL APPLICATIONS

w
pegdl}

3 * Powered windows, Automatic door locks, Powered

mirrors, Powered sunroof, Powered seats, Lift gates and
Slide door closers, etc.
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_4}52\ ~.283
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(Unit: mm inch)

| RoHS compliant |

ORDERING INFORMATION
acte| [ [ | |

Contact arrangement
2:1FormC

3: 1 Form C x 2 (8 pins)
5:1 Form C x 2 (10 pins)

Contact type
Nil: Standard type
C: Standard type (Ag alloy / Cu clad)

Heat resistance/Protective construction
H: High heat-resistant type/Sealed
R: Pin in Paste compliant type/Flux tight

Coil resistance
1: 110Q
2:160Q
3: 220Q
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TYPES

Part No. .
) - Packing
Contact c Rated coil Coi ) Heat resistance
arrangement ontact type voltage oil resistance Bin in Pasto comalant
High heat-resistant type type P Carton (tube) Case
110Q ACTE2H1 ACTE2R1
Standard type 160Q ACTE2H2 ACTE2R2
1E c 220Q ACTE2H3 ACTE2R3 50
rm .
° 1100 ACTE2CH1 ACTE2CR1 pes
Standard type 1600 ACTE2CH2 ACTE2CR2
(Ag alloy / Cu clad)
220Q ACTE2CH3 ACTE2CR3
110Q ACTE3H1 ACTES3R1
Standard type 160Q ACTE3H2 ACTE3R2
1 FormCx2 220Q ACTE3H3 ACTE3R3
. 12v DC 2,000 pcs.
(8 pins) Standard 110Q ACTE3CH1 ACTESCR1 P
tandard type
(Ag alloy / Cu clad) 160Q2 ACTE3CH2 ACTE3CR2
220Q ACTE3CHS3 ACTE3CR3 40 bes
110Q ACTES5H1 ACTE5R1 pes.
Standard type 160Q ACTES5H2 ACTE5R2
1 FormCx 2 2200 ACTE5H3 ACTE5R3
(10 pins) 110Q ACTES5CH1 ACTES5CR1
Standard type 1600 ACTE5CH2 ACTE5CR2
(Ag alloy / Cu clad)
220Q ACTE5CH3 ACTE5CR3

RATING

1. Coil data
Rated coil Operate (Set) voltage F{elesglttea(IZeset) Rated operating current Coil resistance Rated operating power Usable voltage range
voltage (at 20°C 6 ) (Inital) | (1 5o 9) (Initial) | E10%] (at20°C 65°F) | [£10%] (at 20°C 65°F) (at 20°C 65°F) ge rang
Max. 5.5V DC Min. 0.6V DC 110Q 1,309 mW
12V DC Max. 6.5V DC . 160Q 900 mW 10to 16V DC
Min. 0.8V DC
Max. 7.7V DC 220Q 655 mW
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2. Specifications

ltem

Specifications

Contact data

Contact arrangement

1FormC,1 Form C x 2

Contact resistance (initial)

Max. 50mQ (N.O. side: typ. 4mQ, N.C. side: typ. 5mQ) (By voltage drop 1A 6V DC)

Contact material

Ag alloy

Rated switching capacity
(resistive)

N.O. side: 20A 14V DC, N.C. side: 10A 14V DC

Max. carrying current
(initial)*1

25A for 2 minutes (Coil applied voltage 12V DC, at 20°C )

Min. switching load
(resistive)*2

1A 14V DC (at 20°C 68°F)

Insulated resistance (initial)

Min. 100 MQ (at 500V DC, Measurement at same location as “Dielectric strength” section.)

Dielectric
strength (initial)

Between open contacts

500 Vrms for 1 min. (Detection current: 10mA)

Between contacts and coil

500 Vrms for 1 min. (Detection current: 10mA)

Operate (Set) time

Time (at rated voltage) Max. 10ms (at 20°C , without contact bounce time)
characteristics Rel Resen 1
(initial) elease (Reset) time Max. 10ms (at 20°C , without contact bounce time) (Without diode)

(at rated voltage)
Shock Functional Min. 100 m/s2 {approx. 10G} (Half-wave pulse of sine wave: 11ms; detection time: 10us)
resistance Destructive Min. 1,000 m/s2 {approx. 100G} (Half-wave pulse of sine wave: 6ms)
Vibration Functional 10 to 100 Hz, Min. 44.1 m/s? {approx. 4.5G} (Detection time: 10us)
resistance Destructive 1Q to 500. Hz,_Min. 441 m/s'2 {apprc.>x. 4.56}, . . .

Time of vibration for each direction; X, Y direction: 2 hours, Z direction: 4 hours
Mechanical Min. 107 (at 120 cpm)
) <Resistive load>

Expected life Electrical™ Min. 105 at rated switching capacity, operating frequency: 1s ON, 9s OFF

<Motor load>
Min. 105 25 A 14V DC at motor lock condition, operating frequency: 0.5s ON, 9.5s OFF

Conditions

Conditions for usage,
transport and storage*3

Ambient temperature: —40 to +110°C , Humidity: 2 to 85% R.H. (Please avoid icing or condensation)

Weight

Single type: approx. 3.5 g , Twin type: approx. 6.5 g

Notes: *1. Depends on connection conditions. Also, this does not guarantee repeated switching. We recommend that you confirm operation under actual conditions.
*2. This value can change due to the switching frequency, environmental conditions, and desired reliability level, therefore it is recommended to check this with the
actual load.
*3. The upper operation ambient temperature limit is the maximum temperature that can satisfy the coil temperature rise value. For details, please refer to the
“Automotive Relay Users Guide”.
Please inquire our sales representative if you will be using the relay in a high temperature atmosphere (110°C )-
*4. Do not use for lamp loads, electric discharge lamp loads, any other lamp loads and capacitor loads. Please inquire our sales representative for details.

*1f the relay is used continuously for long periods of time with coils on both sides in an energized condition, breakdown might occur due to abnormal heating depending
on the carrying condition. Therefore, please inquire our sales representative when using with a circuit that causes an energized condition on both sides
simultaneously.

Panasonic Corporation Electromechanical Control Business Division
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REFERENCE DATA

1.-(1) Coil temperature rise (at room
temperature)

Sample: ACTE3H2, 3pcs.

Carrying current: 0A, 10A, 20A

Ambient temperature: Room temperature

180

20A
160

140

120

10A

100
0A

80

Temperature rise, °C

60
40

20

0
10 12 14 16 18
—Coil applied voltage, V

1.-(2) Coil temperature rise (at 110°C

Sample: ACTE3H2, 3pcs.
Carrying current: 0A, 10A, 20A
Ambient temperature: 110°C

180

160 20A—|
/

-
>
o

-
n
(=]

10A

Temperature rise, °C
N
@ o
(=] o

0A
60

40

20

0
10 12 14 16 18
— Coil applied voltage, V

2. Ambient temperature and usable voltage

range
Sample: ACTE3H2

20
]
Usable voltage range
>
g 15 / N\
S
E
O
2
% 10
—_ /,
3 | —]
(&) —
} s —
Operate voltage (Cold start)
0 |
-40 20 0 20 40 60 80 100 120

— Ambient temperature, °C

3. Distribution of operate (set) and release
(reset) voltage
Sample: ACTE3H2, 40 x 2pcs.

80

[ Operate voltage
70 [ Rel voltage

60

50

40

Quantity, n

30

20

10

0
o 1 2 3 4 5 6 7 8

— Voltage, V

4. Distribution of operate (set) and release
(reset) time
Sample: ACTE3H2, 40 x 2pcs.

* Without diode

[ Operate time
70 O Rel time

80

60

50

40

Quantity, n

30

20

10

— Time, ms

5.-(1) Electrical life test (Motor lock)
Sample: ACTE3H2, 3pcs.

Load: 25A 14V DC

Power window motor actual load (lock condition)
Operating frequency: ON 0.5s, OFF 9.5s
Ambient temperature: Room temperature
Circuit:

Change of operate (set) and release (reset)
voltage

- 8 Contact welding: 0 time
. | Miscontact: 0 time
o 7
o |
= Operate voltage
S 6 Max.
3 - - - -—Ave.
E 5 Min.
[
T 4
©
£ 3
g Releas_e_ v_oltage Max
O 2p==== = =—=—====/Ave.
---------------------- Min.
1
0
0 5 10

— No. of operations, x 10*

Load current waveform
Current value: 25A

Change of contact resistance

30
—— N.C. side
o ----N.O.side
2 25
[0}
2
s 20
k]
(7}
1<)
~ 15
[}
£
s
o 10 i — Max.
cn T TS Max
P - ve.(IN.
e - ﬁ‘X.ede
e m in.
- Min.
0
0 5 10

— No.

. of operations, x 10*
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DI M ENSIONS (mm ) The CAD data of the products with a mark can be downloaded from: http:/industrial.panasonic.com/ac/e/
1 Form C type
CAD External dimensions PC board pattern (Bottom view)
12.510.5 7.240.5 2x1.5 dia. 2x1.1 dia.
492+.020 .283+.020 2x.059 dia. 2x.043 dia.
=y 1.6 dia.
.063 dia.
0|8 7
Al b o2
L 1A
o2 2|3 A surface £ m‘g
<= ¥ level 411.8 ‘:13;17 ol
sle 189 15
S|= {’22
087
403 .
O%g,ogsﬁ ozssz 2§_ Tolerance: +0.1
T 06193 010°6% 4
024755 |2 128 . .
e Pre-soldering ' - 047788 Schematic (Bottom view)
agfsd (all terminals)
2 COIL
8 38 NCE] ©
= : o_T oCOM
o 0 @ N.O.
399 7’77’7i:#$8’:8 CO
“ | 48 2237 (08)
© ".189 [087.146  (.024)
Dimension: Tolerance
Less than 1mm : +0.1
Min. Tmm less than 3mm 1 10.2
Min. 3mm : +0.3
* Dimensions (thickness and width) of terminal is measured after pre-soldering.
Intervals between terminals is measured at A surface level.
Twin type (8 pins)
CAD External dimensions PC board pattern (Bottom view)
12.540.5 13.6+0.5 2x1.5 dia. 4x1.1 dia.
.492+.020 .535+.020 2x.059 dia. 4x.043 dia
T 2x1.6 dia.
2x.063 dia.
(&
087 i = N[S
e —TN 5
@S:g:v(?%_Asuﬁace Qs I esir O
;_ S §§ level . }} g,ﬂg (\1[8 Slw
‘ [
T 48] (3.7
025%% @ § 'ngzz.'?jA
01028 ﬁ 3 087
0248} e
e Pre-soldering '™ Tolerance: 0.1
29(27 all terminals’
2
= Schematic (Bottom view)
H—r N8
- 0|l
o EE o e COL
e [ com
0 <[
'-.]ﬁ w|& O
3 et ) COM
(2 1 N.O.
9923 ‘ 48 2237/ (06) =B CoIL
“§ 189 087.146" (.024) S
Dimension: Tolerance
Less than 1mm : 0.1
Min. Tmm less than 3mm 1 0.2
Min. 3mm : +0.3
* Dimensions (thickness and width) of terminal is measured after pre-soldering.
Intervals between terminals is measured at A surface level.
Panasonic Corporation Electromechanical Control Business Division
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Twin type (10 pins)

CAD External dimensions PC board pattern (Bottom view)
12405 13.6£0.5 4x1.5 dia. 4x1.1 dia.
472+.020 535020 4x.059 dia.  4x.043 dia.
=y 2x1.6 dia.
. 2x.063 dia.
olo NN Ao /1039
3|8 Hgﬁ P T
o 8| + R Q
2B wlo NQ OV 3
© |7 |0 Asurface oy g -
<= 3% level v—_Iﬁ u“"lg
ol =E ~© N v
sy} ~lo
o= 48] 137 7|
H U " U 89f 146 12
- 22
S | 0.3%83 .087
& 0127664
o | | 1.278% Tolerance: +0.1
Pre-soldering ’ 0477885
(all terminals) L 0,392
: TR Schematic (Bottom view)
[e)] i 004
[s2]
4 ColL
NS =
e } JS}. ;I§ 6| N.C. coM
p{ N | s N.O. Q_‘f
© f n
e Bl 5SS N.C. com
s =2 M)
%6, o i NO.|of
"3 <l
ST|3 | 48 2237/ (06) T8 CoIL
© 7189 .087.146 ' (.024) <
Dimension: Tolerance
Less than 1Tmm : +0.1
Min. Tmm less than 3mm 1 0.2
Min. 3mm : +0.3
* Dimensions (thickness and width) of terminal is measured after pre-soldering.
Intervals between terminals is measured at A surface level.
1 Form C type
Pin in Paste compliant type
CAD External dimensions PC board pattern (Bottom view)
12.540.5 7.240.5 2x1.5 dia. 2x1.1 dia.
492+.020 283+.020 2x.059 dia.  2x.043 dia.
- . 1.6 dia.
o Airhole| 7 .063 dia.
) § co;)\z; ¥ o9
7 Ak
> 18 A surface "8 T7 0
level s
/ Y]
087
o S Tolerance: £0.1
S|4
B2 ) )
- Schematic (Bottom view)
CoIL
N.C.i577 7677
) i {COM
=B N.O. di
—t colL
4.8 2.2 3.7 || (0.6)
189 .087.146 ' (.024)
Dimension: Tolerance
Less than 1Tmm : +0.1
Min. Tmm less than 3mm 1 0.2
Min. 3mm : +0.3
* Dimensions (thickness and width) of terminal is measured after pre-soldering.
Intervals between terminals is measured at A surface level.
Panasonic Corporation Electromechanical Control Business Division
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Twin type (8 pins)
Pin in Paste compliant type

CAD External dimensions PC board pattern (Bottom view)
12+0.5 13.6+0.5 2x1.5 dia. 4x1.1 dia.
472+.020 535+.020 2x.059 dia. 4x.043 dia.
) =y 2x1.6 dia.
Arhole| 7 2x.063 dia.
I
a° T
o F|H A= No
28 |n o~ § sl “’[
7| 7| Asurface ‘_-m_L, Al o™
o0 X% level = a NNO"’%
o< Si= ’:j‘cy 0|5 O
0388 H J]o 383 T
<4 . O-0.1 . 9-0.1 . .
~ ©S  oizH 012 loz’
3|s 1.2 | | 1283 087
Pre-soldering ~ — 047486 04785
(all terminals) 0348 Tolerance: +0.1
. 0-0.1
012788
Schematic (Bottom view)
fr—r S
.|
g]ﬁ o N.C.7 St B
—— . i iCOM
o 8 o4 i ;
m‘]ﬁ_ i 1COM
—5 NO.i% o
2.2(37]| (06 =g colL
'087.146 " (.024) S
Dimension: Tolerance
Less than 1mm : 0.1
Min. Tmm less than 3mm 1 0.2
Min. 3mm : +0.3
* Dimensions (thickness and width) of terminal is measured after pre-soldering.
Intervals between terminals is measured at A surface level.
Twin type (10 pins)
Pin in Paste compliant type
CAD External dimensions PC board pattern (Bottom view)
12+0.5 13.6+0.5 4x1.5 dia. 4x1.1 dia.
475+.020 535+.020 4x.059 dia. 4x.043 dia.
' 2x1.6 dia.
Airhole [ 7 2,063 dia.
0| &
o|® ?r‘ 3 t\;?;g all
m,;z,-umv. A surface o J%g[gmc\g
™ [SUIsY
g Qg g level w,’o%ﬁ T ;
e ERES
== O
=) t
0lS 48 2237
Slh .1897087.146
@2
Pre-solderin - .
(allteriminals% Tolerance: +0.1
ke Schematic (Bottom view)
o Ea— ol
o B s colL
. g = }77 ] ,"¢‘ ™|~
o) } i N.C. com
(3]
S @;[xmg N.O.[0
ol 2ol
pilEes — NC. com
3|9 48 29 37| (06) T3 N.O.
3 " 1897067148 (.024) < Qj
ColL
Dimension: Tolerance
Less than 1mm : 0.1
Min. Tmm less than 3mm : 0.2
Min. 3mm : +0.3
* Dimensions (thickness and width) of terminal is measured after pre-soldering.
Intervals between terminals is measured at A surface level.
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NOTES

Usage, transport and storage conditions

1) Ambient temperature, humidity, and air pressure during
usage, transport, and storage of the relay:
(1) Temperature: —40 to +110°C

resistant type/Pin in Paste compliant type)
(2) Humidity: 2 to 85% RH (Avoid icing and condensation.)

() Air pressure: 86 to 106 kPa

The humidity range varies with the temperature. Use within the
range indicated in the graph below.

(High heat-

[Temperature and humidity range for
usage, transport, and storage]

Humidity, %RH

7

857

Tolerance range

7/(Avoid icing 7 (Avoid
~when used at - condensation
Ztemperatures |when used at

~lower than ] temperatures
;/}c 32°F) 5_ Thigher than
A 20\¢0°C 32°F)
1 T T T T T T T T T T T 1T T T
-40 0 85 110
-40 +32 +185 +230

Temperature, °C °F

Mounting and cleaning conditions for Pin in Paste
compliant type

When soldering this relay, please observe the following
conditions.

[I.R.S. method (recommended)]

(Recommended number of reflows: 1)

T b |
t1 =60 to 120 sec.
t2 = Less than 30 sec. Te
t3 = Less than 5 sec. T1
T1 =150 to 180°C 302 to 356°F f
T2 =230°C 446°F or more
Ts = Less than 250°C 482°F t1 to

* Cautions for mounting

1. The temperature profile shows the temperature at the
soldering portion on the PCB surface.

2. Depending on the mounting density condition, reflow
heating method, and PCB type (metal etc.), the relay’s
exterior and interior temperature may become extremely
high.

Therefore, please confirm well under the actual use
condition before use.

The other cautions of reflow soldering:

1. When soldering condition is out of recommendation, the
relay performance may be adversely affected.

If soldering conditions are out of our recommendation,
please contact us before operation.

2. Please check the effect at the actual soldering because
heat stress to relay is changed by PCB type and
manufacturing process condition.

3. Solder creepage, wettability or soldering strength will be
affected by the mounting condition or soldering material.
Please check the actual production condition in detail.

4. Do not wash the relay as failures may occur.

5. This product is not plastic sealed type. Please perform
coating with sufficient attention to avoid infiltration of the
solvent to the inside. Also, please pay careful attention to
use and store them with no contamination of foreign
material.

For general cautions for use, please refer to the “Automotive Relay Users Guide”.

Panasonic Corporation Electromechanical Control Business Division
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