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Notes and Guidelines

Panasonic is part of a large worldwide group selling
relays and associated switching products under
different brand names in different territories. The
conditions of use in some territories may differ from
those customary in Europe. In particular there are
often major differences in regard to national and
international specifications, such as UL, CSA, VDE,
SEV, EVE, SEMKO, etc. Thus, when considering
contact loads as stated in this catalogue (e.g. 10 A,
30 VDC for the SP relay) it should be understood
that these values are not necessarily an absolute
maximum but tested ratings. Mostly the stated
value has been tested for a certain life expectancy
as stated by the manufacturer or the respective test
house. Thus, under different conditions, the stated
“‘maximum” may, in practice, be safely exceeded.

Therefore consideration should be given to each
specific application for:

* rating and type of load

» switching frequency - cycles per second (or
minute)

* environmental conditions

A general statement of compliance on data sheets,
publicity, etc. concerning industrial standards,
approvals or certification may imply compliance to a
certain standard is available. However, because of
the multiplicity of types available, in general not all
types within the product family are covered to the
same extent by the standard. Thus, in the event of
a specific query regarding a particular product and
its compliance with the standard, users are asked
to refer to Panasonic for detailed information.

In case of uncertainty, contact should be made with
Panasonic locally to ascertain the likelihood of the
relay meeting the required life expectancy in the
specific planned operational circumstances. It is
also pointed out that in this book, and in deviation
from EN / IEC 61810-1, operational life data is
given under a normal ambient temperature of about
25°C.

The features and specifications quoted have been
carefully tested using modern methods and repre-
sent the values which are to be expected with a
product in new condition at room temperature. They

are not guaranteed values and may change during
operational life or due to ambient influences. Statis-
tical test information covering major operating
features is available on request. Panasonic
reserves the right to make alterations and changes
to specifications without notice from time to time as
may be deemed necessary.



Application of the EC Directives to All-or-Nothing Relays

1 EMC Directive

The EMC Directive concerns primarily the finished
products. In applying the Directive to components,
the Guidelines® should be consulted to determine
whether the component in question has a “direct
function”. Electric motors, power supply units or
temperature controls represent examples of such
components with “direct function”. These types of
components must be provided with a CE marking.

Components which are integrated into a device,
such as relays, do not have an independent func-
tion of their own. A given relay may perform diffe-
ring functions in different devices. Consequently,
all-or-nothing relays must be considered compo-
nents without “direct function” which are not subject
to the EMC Directive.

All-or-nothing - be they electro-mechanical relays
or solid state relays - shall not be labeled with a CE
marking nor shall a declaration of conformity be
issued within the scope of the EMC Directive.

2 Low Voltage Directive

Relays with terminals for printed boards/plug-and-
socket connections do not come within the purview
of the Low Voltage Directive.

The Low Voltage Directive concerns electrical
equipment intended for incorporation into a device
as well as equipment intended for direct use. In the
case of electrical equipment which is considered a
basic component intended for incorporation into
other electrical equipment, the properties and
safety of the final product will be largely dependent
on how it is integrated: as such, these components
do not fall within the Low Voltage Directive and
shall not be CE marked. The Guidelines? specifi-
cally cite electro-mechanical basic components
such as connectors, relays with terminals for
printed circuit boards and micro switches. They are
therefore not subject to the scope of the Low
Voltage Directive.

Except for larger relays which may, for example,
find application in switching cabinets, the same
considerations apply to common-place relays with
plug-in connections available also with printed
board terminals. Here again, safety is a function of
the individual application. In evaluating these
relays’ performance from the perspective of the
Low Voltage Directive, the same conclusion is
reached as with the printed board relay. As such,
CE marking is not mandatory for this type of relay.

3 Machinery Directive

The Machinery Directive differentiates between
machines, machine parts and safety components.
Relays are not part of any of these categories. The
listing of safety components in Appendix IV is
conclusive and does not include relays.

Consequently, a CE marking shall not be affixed
nor shall a declaration of conformity or manufac-
turer’s declaration be issued under the Machinery
Directive.

As of this moment, none of the aforementioned
directives require CE marking for all-or-nothing
relayss.

4 RoHS Directive

The substances prohibited by the RoHS Directive
(Pb, Hg, Cd, Cr*, PBB, PBDE) concern 10 catego-
ries of devices that are mostly, but not entirely,
intended for private use. Components such as
relays are not listed in these categories. Therefore
they do not directly fall within the scope of this
directive. However, if the user employs relays in
devices that fall within the scope of this directive,
the user must also acknowledge the substances
prevented. In order to adapt to this situation in good
time, all Panasonic relays are generally RoHS
compliant.

wN =

Guidelines (version dated March 22, 2007) for the Application of the Council Directive 2004/108/EC.
. Guidelines (version dated August 2007) for the Application of the Council Directive 2006/95/EC.
. This writing deals exclusively with “non-specified-time all-or-nothing relays”. The abbreviated term “all-or-nothing

relay” has been introduced merely for purposes of convenience. The term includes solid state all-or-nothing

relays.
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About the Selector Chart

This selector chart is designed to help you
quickly select a relay best suited for your needs.

Please note: the values given for switching current
and switching voltage do not necessarily indicate
standard operating conditions. For the nominal
switching capacity and other critical values or
@@LLEED. please refer to the respective data sheet.
In case of doubt, please contact your Panasonic
representative.




Line Up

p Automotive Relays

Contributing to the ever increasing need for versatility
and innovation in car electronics with numerous relays
for high voltage-cut-off and space savings.

Special Types
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Automotive Relays

Recommended Applications

Highly reliable relays that have proven record when it comes to safety, power train control, comfort and special vehicles.

Safety

Features Contact Coil voltage “Headlights Tail lights Fog lamps Signal lights  Windshield Power Mirrors
arrangement | (DC) (front and wipers (incl. ones
rear) with heaters
CT/CT-P 1cx2 12v @
Twin
cJ 1ex2 @
CN-H 1a @ @ @
CN-M 1a, 1 @ @ @
cw 2a
J-M a, 1c @ @ @ @
. JJ-M Double | Double make
Single make contact contact
CT/CT-P 1 @ @
cJ 1c
CP-P 1a, 1c @ @
cP 1a, 1c @ @
cp o @ @
SMD
CN-M 1a, 1c @ @ @
Quiet ca 1c @ @
Standard:
- 12V, 24V
Mini IS0 cB tate |8t @
12V
Micro ISO cM 1a, 1c 12V, 24V @




Power Train Control

Windshield  Defoggers Horns Blower fans  Radiator fan  Engine EPS Magnetic ABS/TRC Semi-active
washers motors starter (electrical clutches suspension
motors power
steering)




Automotive Relays

Recommended Applications

Highly reliable relays that have proven record when it comes to safety, power train control, comfort and special vehicles.

Features

Contact
arrangement

Coil voltage
(DC)

Comfort

Power
sunroofs

Power seats

Lift gate

Power
window
motor

Keyless Door locks
entry

CT/CT-P 1ex2 12v @ @ @ @ @
Twin
cJ 1ex2 @ @ @ @ @
CN-H 1a
CN-M 1a, 1¢
cw 2a
J-M 1a, 1c @ @ @ @ @
. JJ-M Double | Double mak
Single make c::ta:t oiulﬁa"t:? ° @
CT/CT-P 1c @ @
cJ 1c @ @
CP-P 1a, 1¢ @ @ @ @ @
cp 1a, 1¢ @ @ @ @ @
cP 1 @ @ @ @ @
SMD
CN-M 1a, 1c
Quiet ca 1c @ @ @ @
Standard:
Mini IS0 cB (ER LR ek os
12V
Micro ISO cMm 1a, 1¢ 12V, 24V




Special vehicle

Slide door Car security Seat heaters Car stereo Interior lights  Auto Cruise control  Motorcycles Forklifts
closer antennae




Automotive Relays

Quality Control

ISO/TS16949 Certificate of approval

®
Our Automation Components Division has been accredited for ISO/TS16949. i o
This covers our quality management system for an entire spectrum of automo- PR I I
tive products from mechanical to semiconductor relays. Based on QS9000, a =

quality management standard employed by the “Big 3” United States automo-
bile manufacturers, ISO/TS16949 is a quality management system standard
that also incorporates the requirements put forth by the automobile industries
of each European country. It calls for a comprehensive quality management
system that includes CS, cost performance, and ongoing improvement.

IMDS (International Material Data System)

Panasonic Electric Works is a registered corporation in the European automotive 1SO/TS16949 1S09001
industry’s International Material Data System. e .
Y Y Certification Status

» Switching Device Division approved.

* Mechatro Device Division approved.

» Panasonic Electric Works Obihiro Co., Ltd. approved.

* Panasonic Electric Works (Thailand), Ltd. approved.

* Panasonic Electric Works Europe AG, German Factory approved.

A
P n Potential Failure Mode & Effects Analysis PAP
A ! S
anced Product
N . ss Potential Failure Mode & Effects Analysis " Part ustomer
i nino & ROL PLAN R Frocess atisfaction
trol Pl
" ESS CAPABILITY

Measurement Analysis etc.

Global Network

Panasonic Electric Works’ automotive relays meet higher level and ever more
complex user needs through new product development, stable quality, speedy
customer service, and production on a global scale.

North America

-

Panasonic Electric Works Europe AG

Thailand

Panasonic Electric Works, Ise plant Panasonic Electric Works,
Mexicana S.A. de C.V.

anasonic Electric Works (Thailand), Ltd.
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Type
* = Popular Type
(Picture scale: DIN A4)

Features

Switching current
(Min.: see data sheet)

Max. switching
voltage

Contact
arrangement

Coil voltage

Breakdown voltage

Twin

cJ
1:2

8 Pin

Print: 13.7 x 12.2 x 13.5mm
PiP: 13.7 x 12.2 x 13.8mm

10 Pin

Print: 14.4 x 12.2 x 13.5mm
PiP: 14.4 x 12.2 x 13.8mm

« Ultra small size

* Twin (1 Form C x 2)

« High capacity in a compact
body

» H-bridge type available (twin
relay)

* RTIII (IP67)

* Pin in Paste (with vent hole)
available

Max.:
20A (N.O.)

‘ 20A

10A (N.C.)

‘ 10A

+ 16V DC

1c,
1cx 2

(DC) 12V

CT
1:2

17.4 x 14 x 13.5mm

» Super miniature size

» Twin (1 Form C x 2)

* ACT512 layout = layout of 2 x
ACT112

» H-bridge type available (twin
relay)

*» Quiet operation

* RTIII (IP67)

« Pin in Paste (with vent hole)
available

Max.:
20A (N.O.)

‘ 20A

10A (N.C.)

‘ 10A

+ 16V DC

1c,
1cx2

(DC) 12V

*CT POWER

1:2

17.4 x 14 x 13.5mm

» Super miniature size

* Twin (1 Form C x 2)

 Footprint same as CT stan-
dard type

« 30A switching capacity (motor
load)

» H-bridge type available (twin
relay)

* RTIII (IP67)

* Pin in Paste (with vent hole)
available

Max.:
30A (N.O))

‘ 30A

10A (N.C.)

‘ 10A

* 16V DC

1c,
1cx2

(DC) 12V

Goil powsr Surge withstand Mounting method Page
Between open Between contact Contacts to coll voltage (bottom view) Approvals
contacts sets
Standard: 500Vrms — 500Vrms — PCB, PiP —
800mwW % 44
High sensitivity: 1
640mwW
800mwW 500Vrms — 500Vrms — —
76
6.8 3‘
8 terminals
10 terminals
1000mW 500Vrms — 500Vrms — —
82

10 terminals




Type

Breakdown voltage

* = Popular Type Features (S“Av;’n't.c:;?ga;u:;:;: Max‘.lzlvtval tcehlng arr(a::n:a:::nt Coil voltage
(Picture scale: DIN A4) - 9 9
Single
CB * 40A switching current at 85°C | Max.: * 16V DC 1a, 1c (DC) 12, 24V
1:2 * Mini-ISO type terminals 70A (N.O. H type) (12Vv DC type)
« High shock resistance ‘ — * 32V DC
« High thermal resistance (24V DC type)
» 1 Form A available with 70A 40A (1a, 1c N.O.)
switching current
* Broad lineup ‘ 40A
» RTIII (IP67) available 30A (1cN.C.)
26 X 22 x 25mm ‘ e
» Small substitute for Mini-ISO Max.: * 16V DC 1a, 1c (DC) 12, 24V
relay 35A (N.O.) (12Vv DC type)
* Micro-ISO terminal type 350 * 32V DC
* RTIII (IP67) available (24V DC type)
20A (N.C.)
‘ 20A
20 x 15 x 22mm
Ccv * Low profile Max.: + 16V DC 1a, 1c (DC) 12V
1:2 » 20A Micro-ISO terminal type 20A (N.O.)
* RTIII (IP67) ‘ 20A
10A (N.C.)
‘ 10A
22.5x 15 x 15.7mm
*CN H » Best space savings in its class | Max.: « 16V DC 1a (DC) 12V
" ) * Substitute for Micro-ISO relay 308

17 x 10.6 x 18.3mm

« High current-carrying capacity
« RTIII (IP67)

Coi Surge withstand Mounting method Page
oil power J
Between open Between contact e voltage (bottom view) Approvals
contacts sets
1400mW 500Vrms — 500Vrms — PCB, Plug-in —
(12V DC type) 26«Hk“’ 33
1800mwW
(24V DC type)
1800mW
(12V DC, H type) :;;A
f——17.9—
(PCB standard type)

1500mW 500Vrms — 500Vrms — PCB (24V), Plug in —
(12V DC type) 50
1800mW
(24V DC type)
800mW 500Vrms — 500Vrms — —

87

Including resistor type
also available

450mwW 500Vrms — 500Vrms — —
640mwW 55




I Automotive Relays

Selector Chart

14 x 13 x 10.5mm

’.10A

CN-M » Space-saving design Max.: + 16V DC 1a, 1c (DC) 12V
1:2 » High switching capacity 30A (N.O.)
(up to 30A)
* SMD type available ’ -‘30A
» RTIII (IP67) 25A (N.C.)
15,5 x 11 x 14.4mm * Pin in Paste (with vent hole)
available | - A
*CP * Very low profile Max.: *+ 16V DC 1a, 1c (DC) 12V, 24V
1:2 « High capacity 20A (N.O.)
: » 24V DC type available on
request | -20A
* RTIII (IP67) 10A (N.C.)
14 x 13 x 9.5mm ’.10A
* * Very low profile Max.: * 16V DC 1a, 1c (DC) 12V
1_20P POWER « High capacity type: 45A maxi- | 20A (N.O.)
’ mum carrying current
« Improved heat conduction ’ -20A
‘ thanks to additional pin 10A (N.C.)
« Layout is downward compati-
14 x 13 x 9.5mm bl to CP |.10A
* RTII (IP67)
* Pin in Paste (with vent hole)
available
* * Very low profile Max.: * 16V DC 1c (DC) 12V
” CP (SMD)  High capacity 20A (N.O.)
: . * RTIII (IP67) |-20A
% - 10A (N.C.)

640mwW 500Vrms 500Vrms PCB, SMT —
TE L 59
[
gt
640mwW 500Vrms 500Vrms PCB —
s 64
N 3-0.9%" SL
2-1.3‘.,"'W| /T—-L—s ¢2 \@ ‘
450mwW 500Vrms 500Vrms PCB —
640mW 68
409%" W:F:wg;zdx‘
ot (Rmsl)é{@i:
640mW 500Vrms 500Vrms SMT —
6.0 64




I Automotive Relays

Selector Chart

17 x 13 x 16.6mm

’.10A

*CJ « Ultra small size Max.: + 16V DC 1c, 1cx 2 (DC) 12V
* Twin (1 Form C x 2) 20A (N.O.)
* High capacity in a compact ’ -20A
body
- » H-bridge type available (twin 10A (N.C.)
) Ll relay)
Print: 13.5 x 12.2 x 7.2mm | * RTIII (IP67) | s
PiP:13.8 x 12.2x 7.2mm | « Pin in Paste (with vent hole)
available
*CT » Super miniature size Max.: * 16V DC 1c, 1cx 2 (DC) 12V
1:2 * Twin (1 Form C x 2) 20A (N.O.)
: » ACT512 layout = layout of 2 x
ACT112 | e
* H-bridge type available (twin 10A (N.C.)
relay)
17.4x7.2x135mm | . Quiet operation ’ RLY
« RTII (IP67)
* Pin in Paste (with vent hole)
available
* * Super miniature size Max.: + 16V DC 1c, 1cx 2 (DC) 12V
. CT POWER - Twin (1 Form C x 2) 30A (N.O.)
: « Footprint same as CT stan-
dard type ’ -‘30A
* 30A switching capacity (motor | 10A (N.C.)
1 load)
17.4x7.2x13.5mm * H-bridge type available (twin | . 10A
relay)
« RTII (IP67)
* Pin in Paste (with vent hole)
available
cQ * Very quiet operation Max.: * 16V DC 1c (DC) 12V
1:2 » Terminal layout identical to 20A (N.O.)
JIM
- RTIIl (IP67) |-2°A
10A (N.C.)

Standard: 500Vrms 500Vrms — PCB, PiP —
SOOmW 2-1.5 dia. : 2-1.0 dia. 44
High sensitivity: 36 ';T*%?W“
640mwW o T—F - —F \15da.
: 40
10.45
800mwW 500Vrms 500Vrms — PCB, PiP —
a8 95— 76
315 4 ITLB
oo 15 M
1000mwW 500Vrms 500Vrms — —
82
8 terminals
&7
640mwW 500Vrms 500Vrms — PCB —
51.5°%' 0 72




I Automotive Relays

Selector Chart

640mwW

500Vrms

500Vrms

114

1000mwW

500Vrms

500Vrms

118

640mwW

750Vrms

1500Vrms

PCB

1a 4130

1c 5130

122

21.5x14.4 x 37mm

-

20A (1b, 1c)

-

(1c-24V DC type)

*JJM » Compact Max.: * 16V DC 1a, 1c (DC) 12V
(half the size of JS-M) 20A (N.O.)
« Best-selling, familiar blinker
sound ’ -20A
* RTII (IP67) 10A (N.C.)
15.5 x 12 x 13.9mm | . 10A
JJM-DM » Small size Max.: 2 x 6A + 16V DC Double (DC) 12V
1:2 » Double make contact arrange- |I oA make con-
[ ment tact
» Terminal layout compatible to
JIM |I 6A
15.5x 12 x 13.9mm * RTIIN(IP67)
JS-M * Low pick-up voltage for high Standard: * 16V DC 1a, 1c (DC) 9, 12V
1.2 ambient temperatures Max.: 10A
« RTIII (IP67) ’.10A
High capacity:
22 x 16 x 16.4mm Max.: 15A
-
» Small size Max.: + 15V DC 1a,1b, 1c | (DC) 12, 24V
« Direct plug-in 20A (1a, 1.4W type) (1c-12V DC type)
PRTHEen) | B . (1121\/1:73 C12v Dc
30A (1a, 1.8W type) type)
+ 30V DC

1800mwW
1400mW (type S)

500Vrms

500Vrms

Sealed with =—19.5 —|
epoxy resin 9~

26




Type

Breakdown voltage

* = Popular Type Features (S“Av;’n't.c:;?ga;u:;:;: Max‘.lzlvtval ;cehmg arr(a::;:a:::nt Coil voltage
(Picture scale: DIN A4) -
Special Types
EV « 5 versions available: 10, 20, Max.: * 400V DC 1a (DC) 12, 24V
18 80, 120, 300A 10A (1a)
» DC type with sealed capsule ‘ 10A
i for electric and hybrid vehicles
» Compact size 20A (1a)
» Small arcing space required
thanks to blow-out magnets ‘ 204
» Safety construction 80A (1a)
« High contact reliability
82.8x40x 79mm | o
o - 120A (1a)
755%40 x80mm
‘ 120A
300A (1a)
111X 63X 75mm
‘ 300A
EV QUIET TYPE » DC type with sealed capsule, Max.: * 400V DC 1a (DC) 12V
1:4 mainly for hybrid vehicles 60A (1a)
» Very quiet operation
« Small size and light weight ‘ S0A
« Small arcing space required
thanks to blow-out magnets
» Safety construction
« High contact reliability
76x36 x72.3mm « Standard type for horizontal
mounting available
77 X 67.8 x 37.7mm
cw « Ideal relay for high output,3- Max.: * 14V DC 2a (DC) 12V
1:2 phase motors (Electric Power
Steering) 2
« High cut-off current capability
; and high carrying current
! * RTIII (IP67)
32 x 18 x 26mm
EB » Automotive high-capacity Max.: * 42V DC 1a (DC) 12, 24, 36V
1:2 DC cutoff relay 100A (1a)

21

70 x 80 x 34mm

» Supports even 42V vehicles

| I

100A

Coil power Surge withstand Mounting method Page
Between open Between contact e voltage (bottom view) Approvals
contacts sets !
Stable: 2500Vrms — 2500Vrms — Faston terminal —
* 1240mW (10A, 12/24V) — 100
* 3900mW (20A, 12V)
* 4200mW (80A/120A,
12/24V)
* 3600mW (300A, 12V)
» 3800mW (300A, 24V)
Inrush:
* 37.9W (300A, 12V)
* 44.4W (300A, 24V)
4500mwW Vertical: — Vertical: — Vertical type:lead —
2500Vrms 2500Vrms wire 108
Horizontal: Horizontal: Horizontal type:
2000Vrms 2000Vrms faston terminal
1400mW 500Vrms — 500Vrms — __VEQipg___ —
[_ T‘ T‘ ? 92
L L1
5000mwW 1500Vrms — 2500Vrms — Screw terminal —
— 95







Automotive Relays




Panasonic

Products to be discontinued.

Automotive power relays -
small size, light weight

FEATURES

1. Small size and light weight

For space saving, the outside dimensions
of the main body are reduced to be

21.5 mm (length) x 14.4 mm (width) x
37 mm (height) (.846 x .567 x 1.457 inch)
and the weight is also reduced to be
approx. 19 g .67 oz (direct coupling

1 Form A, 1 Form B type)

2. Low operating power (1.4W) type is
available (1 Form A, 1 Form B)

CA RELAYS

3. Since the terminal arrangement
complies with JIS D5011 B4-M1,
commercial connectors are available
for these types of relays.

SPECIFICATIONS

Contact

Type

12V DC

24V DC

Arrangement

1 Form A 1 Form B

1FormC 1FormC

Initial contact resistance
(By voltage drop 6 V DC 1A)

Max. 50 mQ

Contact material

AgSnO: type

After electrical life test,

Max. 0.3V

Max. 0.3 V

by voltage drop After electrical life test,

After electrical life test,

Max. 0.4 V
After electrical life test,

Max. 0.4 V

Contact voltage drop 12V DC20 A by volt d by volt d by volt d
(1.4 W type) 12VDC 20 A 12VDC 20 A 24VDC 10 A
12VDC30A
(1.8 W type)
20A 12V DC
o uicnng capacty | (4w pe) O AZHRS,)
(1.8 W type)
Max. switching voltage 16V 15V 30V
Rating Max. switching current 128 2 8 g w gzz; 120 A 100 A 50 A (Inrush current)
20 A continuous
Max. carrying current 3(8 X X)Vrt%'pne]i)n 20 A continuous 20 A continuous 10 A continuous
(1.8 W type)
Min. switching capacity*! 1A12VDC 1A24VDC
Nominal operating power 14W/1.8W 1.8W
Mechanical (at 120 cpm) 108 5x105
Expected 20 A 108
';f;eﬁ;”t'ig-ns) Electrical (310";\\’\/‘ 1.8 Wiype) | (OR 223;1%5':' 25) 105 (ON 2s, OFF 2s) 105 (ON 2s, OFF 2s)
(1.8 W type) (ON: 3s, OFF: 15s)

#1 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.

26
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CA

Characteristics (at 20°C )

Type

12V DC

24V DC

Max. operating speed

15 cpm (1.4 W type: at nominal Ioad)
1.8 W type: at 20 A

15 cpm (at nominal load)

Initial insulation resistance

Min. 10 MQ at 500 V

DC

Initial breakdown | Between open contacts

500 V rms for 1 min.

voltage™! Between contacts and coil

500 V rms for 1 min.

Operate time*2 (at nominal voltage)

Max. 10 ms at 20°C (initial)

Max. 10 ms (initial)

Release time (without diode)*2
(at nominal voltage)

Max. 10 ms at 20°C (initial)

Max. 10 ms (initial)

Functional*3

Min. 200 m/s? {20 G} [ Min. 1

00 m/s? {10 G}

Min. 100 m/s2 {10 G}

Shock resistance -
Destructive*4

Min. 1,000 m/s2 {100 G}

Rubber bracket A type: Min. 100 m/s2 {10 G}, 50 Hz

to 500 Hz

Min. 44.1 m/s2 {4.5 G},

L ) Functional® Direct coupling type or Screw-mounting type: Min. 44.1 m/s2 {4.5 G}, 33Hz 33 Hz

Vibration resistance - -
Destructive®s Rubber bracket A type: Min. 100m/s2 {10 G}, 50 Hz to 500 Hz Min. 44.1 m/s2 {4.5 G},
Direct coupling type or Screw-mounting type: Min. 44.1 m/s2 {4.5 G}, 33Hz 33 Hz

Conditions for operation, Ambient o o
transport and storage*? temp. —30°C 10 +80°C

Not freezing and condensin
(No temperature) 9| Humidity 5% R.H. to 85% R H.

Plastic sealed type: JIS DO203S2, Dust cover type: JIS DO203R2 JIS DO203S2

Water-proof standard

Rubber bracket A type: 23 g

319

Mass Direct coupling type or Screw-mounting type:
1949
Electrical life (min. operation)
. . Motor load Halogen lamp load
Nominal coil voltage, V DC (operating frequency ON: 2 s, OFF: 2 s) | (operating frequency ON: 1's, OFF: 14 s)
1Form A, 1 Form B 12 105,20 A 12V DC 105,20 A 12V DC
12 105,20 A 12V DC 105,20 A 12V DC
1FormC
24 105,10 A24V DC 105,6 A24V DC
Remarks
*1 Detection current: 10 mA *6 Time of vibration for each direction; X, Y, direction: 2 hours, Z direction: 4 hours
*2 Excluding contact bounce time *7 Refer to “Usage ambient condition“ on page 139..
*3 Half-wave pulse of sine wave: 11ms; detection time: 10us
*4 Half-wave pulse of sine wave: 6ms
*5 Detection time: 10us

cA [ 1a | | \F | [ s J—lev]—[a]—[s]

o
=
=
o
£
S
g
=)
<

arg?]gfr%tem Protective construction Nominal operating power Coil(\l:/)oclt)age Mounting method Classification by type
1a: 1 Form A | Nil: Plastic sealed type | Nil: Standard type (1.8 W) 12V A: Rubber bracket A type Nil: 1 Form C
1b: 1 Form B F: Dust cover type S: Low operating power type (1.4 W) |24V (1 Form C only) (1 Form A, 1 Form B) 5:1 Form A or
1:1FormC (1 Form A, 1 Form B) N: Screw mounting type 1 Form B

C: Direct coupling type

Notes: 1. Type with resistor/diode inside are available as options. Please consult our sales office.

2. Standard packing: Carton: 20 pcs.

Case: 200 pcs.

&< Types with diode inside are only available until 2014.

ds_61201_en_ca: 030412D
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1) Standard type
Nominal | Pick-upvoltage Drop-out Nominal Coil resistance Nominal Usable
Contact ' Plastic sealed ' operating ' operating voltage
Mounting type Dust cover type | voltage, VDC voltage, V DC Q
arrangement type VDC | (at20°C ) | @t20°c ) current, mA (at 20°C ) power, W range, V
(at20°C ) (at20°C ) DC
Rubber bracket A [ CA1a-12V-A-5 | CA1aF-12V-A-5 12 Max. 8 Min. 0.6 to 6 150£10% 80£10% 1.8 10to 16
1 Form A Screw-mounting | CA1a-12V-N-5 | CA1aF-12V-N-5 12 Max. 8 Min. 0.6 to 6 150£10% 80£10% 1.8 10to 16
Direct coupling | CA1a-12V-C-5 | CAlaF-12V-C-5 12 Max. 8 Min. 0.6 to 6 150£10% 80£10% 1.8 10to 16
Rubber bracket A [ CA1b-12V-A-5 | CA1bF-12V-A-5 12 Max. 8 Min. 0.6 to 6 150£10% 80£10% 1.8 10to 16
1Form B Screw-mounting | CA1b-12V-N-5 | CA1bF-12V-N-5 12 Max. 8 Min. 0.6 to 6 150£10% 80£10% 1.8 10to 16
Direct coupling | CA1b-12V-C-5 | CA1bF-12V-C-5 12 Max. 8 Min. 0.6 to 6 150£10% 80£10% 1.8 10to 16
Screw-mounting [ CA1-DC12V-N - 12 Max. 8 Min. 0.6 150£10% 80£10% 1.8 10to0 15
1 Form G Direct coupling [ CA1-DC12V-C - 12 Max. 8 Min. 0.6 150£10% 80£10% 18 10to0 15
Screw-mounting [ CA1-DC24V-N - 24 Max. 16 Min. 1.2 75+10% 320+10% 18 20 to 30
Direct coupling | CA1-DC24V-C - 24 Max. 16 Min. 1.2 75+10% 320+10% 18 20 to 30
2) Low operating power type
' Nominal | Pick-upvoltage, Drop-out Nommal Coil resistance, N°m"?a' Usable
Contact Mounting type Plastic sealed Dust cover type | voltage VDG voltage, V DC operating 0 operating voltage
arrangement type VDC ' (at 20°C )| 2006 ) current, mA (at 20°C ) power, W range, V
(at20°C ) (at20°C ) DC
Rubber bracket A [ CA1aS-12V-A-5 | CA1aFS-12V-A-5 12 Max. 8 Min. 0.6 to 6 120£10% 100£10% 14 10to 16
1Form A Screw-mounting | CA1aS-12V-N-5 | CA1aFS-12V-N-5 12 Max. 8 Min. 0.6 to 6 120£10% 100£10% 14 10t0 16
Direct coupling | CA1aS-12V-C-5 | CA1aFS-12V-C-5 12 Max. 8 Min. 0.6 to 6 120£10% 100£10% 14 10to 16
Rubber bracket A | CA1bS-12V-A-5 | CA1bFS-12V-A-5 12 Max. 8 Min. 0.6 to 6 120£10% 100£10% 14 10to 16
1Form B Screw-mounting | CA1bS-12V-N-5 | CA1bFS-12V-N-5 12 Max. 8 Min. 0.6 to 6 120£10% 100£10% 14 10to 16
Direct coupling | CA1bS-12V-C-5 | CA1bFS-12V-C-5 12 Max. 8 Min. 0.6 to 6 120£10% 100210% 14 10to 16
DIMENSIONS (mm ) Download @dYsIpEel from our Web site.
1.1 Form A/1 Form B
Rubber bracket A type 25 SCHEMATIC (Bottom View)
CAD Data ’ﬁm-“ﬂr 10 ~
‘ = 1 Form A 1 Form B
¥ Il 25
il | 3 | |
T )
Including diode type, including load type also available.
- I 5 d D
\ | | | |
L | L |
Sealed with [~ 55— ii ii
epoxy resin 9 5.5 . . .
- Including load Including diode
%rig\ L T1é'4 (1 Form A) (1 Form C)
== : | 124 &< diode type
1.5 E'E I L {
] o8
== %,
=F H g O Dimension: General tolerance
2 L 17 ] Max. Tmm +0.1
L 215 1to 3mm 1 +0.2
Min. 3mm +0.3
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2.1 Form A/1 Form B
Screw-mounting type R10 14.4 3.118 SCHEMATIC (Bottom View)

6.5*%%dia. hole e
CAD Data 256?(?‘:(1\&. F— géw” i 567 i 2.079
j 1 Form A 1Form B

J { h { h
.276 | ‘ ‘ ‘ ‘
N | | | |
T .
Including diode type, including load type also available.
37 - -
JTADI AL
| | ! R
‘ | ) )
—215 846— ngga
) . : Including load Including diode
L‘?’I“;d';vslm 19*2%47?68 33 (1 Form A) (1 Form C)
217
N N 24 &< diode type
(@% | 666
: : | [124
| )
I 1] 8-32 d4 Dimension: General tolerance
6.236 094 Max. 1mm .039 inch: +0.1 +.004
1to 3mm .039 to .118 inch: £0.2 +.008
Min. 3mm .118 inch: +0.3 +.012
3.1 Form A/1 Form B mm inch
Direct coupling type o5 1aa
CAD Data Iy (567 ] SCHEMATIC (Bottom View)
1 Form A 1Form B

ABEE
| \ T J] | 7/

Including diode type, including load type also available.

Sealed with (19.59768» 68 <,J i i\ fii\ .
€poxy resin 227 2157 ‘ ‘ ‘ ‘ E
S 15:.4 L \ L \ ]
IR L T T E
Ecnl PRk g
i i 0?8 [ Including load Including diode <
6 .236 =031 2.4 (1 Form A) (1 Form C)
094
&< diode type
Dimension: General tolerance

Max. 1mm .039 inch: +0.1 +.004

1 to 3mm .039 to .118 inch: £0.2 +.008

Min. 3mm .118 inch: +0.3 +.012
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4.1Form C
Screw-mounting type

6.6 dia. hole 4 SCHEMATIC (Bottom View)
CAD Data .260 dia. R10 157 _Htg
[T .079 E c
i 1 Form
4% 787 *[*r =
28 (32 @ ****** -]
! '1J0240 I Including diode type, including load type also available.
1.575 - -
— I R I
~ ™
il L PE O]
l—31.2 1.228— l._19.4_] E | E |
e 764 SN R S I
423334 Including load Including diode
‘ 951 55 (1 Form ©) (1 Form A)
08 217 )
031|[== =l " 114122 &< diode type
By | 449 .480
== 241
6 1| - 094 . .
236 gl g Sealed with Dimension: General tolerance
354 .354 €poxy resin Max. 1Tmm .039 inch: +0.1 +.004
1to 3mm .039 to .118 inch: £0.2 +.008
Min. 3mm .118 inch: +0.3 +.012
5.1Form C
Direct coupling type )
ping typ SCHEMATIC (Bottom View)
CAD Data
.28, 1 Fcirj'n C
1875 [T e
l = == ==
— J
k—31.2 1208 |_19.4_ @i"* =
28.4 1118 764 Including diode type, including load type also available.
B4— 1 i
921 55 - - = -
08 % 217, ) J;;l, W\ @ W\ i
03 |[e====gt 114132 ! ‘
: = JI 1 .449 480 I ,J I ,J
S== _20-34* Including load Including diode
.232 PN Sealed with (1 Form C) (1 Form A)
354 354 epoxy resin

Dimension:
Max. 1mm .039 inch:

1to 3mm .039 to .118 inch:

Min. 3mm .118 inch:

&< diode type

General tolerance

+0.1 £.004
+0.2 +.008
+0.3 +.012

REFERENCE DATA

1. Coil temperature rise

Samples: CA1aS-12V-N-5, 5pcs.

Measured portion: Inside the coil

Contact carrying current: 20A

Ambient temperature: Room temperature, 85°C

2. Max. switching capability (Resistive load)

3. Ambient temperature and operating

temperature range

185°F
(N.O. side Room temperature)
140 60 40
Rooml a5
temperature 6]
120 — Q 50 a
a
14 / > ?
03 / & s 30
2100 § 40 g
o / 85°C = S 25
5 a0 i85 S 2
g // 2 30 \\ 2 oo Operation range__|
a S 2
E 60 =] ©
A = = 15
? 20 ]
40 o
10
20 10 \\ sl
Pick-up voltage’
Cold start)
0 0 0 (
12 14 16 0 10 20 30 40 50 40-3020 0 20 40 60 8085100 120
——> Coil applied voltage, V Switching current, A Ambient temperature, °C
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4. Ambient temperature characteristics
(Cold start)
Samples: CA1bS-12V-N-5

5. Distribution of pick-up and drop-out voltage
Quantity: 50pcs.

6. Distribution of operate and release time
Sample: CA1a-12V-N-5, 10pcs.

11 60 _— 25
> ‘ P Pick-up voltage ®» |
10 (P, VOTE) 2
@ | Drop-out voltage -
g 9 Pick-up voltage / 50 g 20 i
g 8 - c ﬁ \
- » -~ (2] A
3 7 P § 40 8 vy
g Drop-out voltage ,+* 5 o 15 AW
S 6 — = kel N '
s Pt g 30 — § W\
5 o .
s L 2 £ 10 LR N Operate time
o 4 s SN,
7 20 19 1
x o ~
s 38 o
= % 5
2 10
! S X
oL Lo 0 0L ’
30 20 80 0051.01.52.025303.54.0455.0556.0 6.5 0 6 8 10 12 14 16
Ambient temperature, C Voltage, V Coil applied voltage, %V
7-(1). Electrical life test (Motor load)
Sample: CA1a-12V-C, 3pcs.
Load: Inrush current: 63A, steady current: 23A
Blower fan motor actual load (motor free)
Switching frequency: (ON:OFF = 2s:2s)
Ambient temperature: Room temperature
Load current waveform Change of pick-up and drop-out voltage Change of contact resistance
Load: Inrush current: 63A, steady current: 23A,
10A
500ms
10 10
>
s 9
g
= 8 E. 8
2 7 8
3 Pick-up voltage §
g 6 = Max. ”a’ 6
5 i l———— = X, o
s 5 Min. 5
=
g 4 % 4 Max.
3 Drop-out voltage ix
s 3 kA Max. © — X
o oo s e e e —— - —_—1X e S Min.
o B Min 2 E—— )
=
1 “—
g
0 0
0 10 20 0 10 20 S
No. of operations, x 10* No. of operations, x 10* <:£
7-(2). Electrical life test (Lamp load)
Sample: CA1a-12V-C, 3pcs.
Load: 60Wx4, Inrush current: 110A, steady current: 20A
Halogen lamp actual load
Switching frequency: (ON:OFF = 1s:14s)
Ambient temperature: Room temperature
Load current waveform Change of pick-up and drop-out voltage Change of contact resistance
Load: Inrush current: 110A, steady current: 20A,
20A
200ms
10 10
>
s 9 9
j=}
£ s E 8
> 03
= 7 e 7
3 &
g 6 Pick-up voltage Max. -% 6
° X =
- 5 Min. B 5
g 4 ‘g‘ 4
3 (&)
5 8 Drop-out voltage 3
o SF Max. ) %ax
— Min.
1 1
0 0
0 10 20 0 10 20

No. of operations, x 10*

No. of operations, x 10*
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Cautions regarding the protection element

1. Part numbers without protection
elements

1) 12 V models

When connecting a coil surge protection
circuit to these relays, we recommend a
Zener diode with a Zener voltage of 24 V
or higher, or a resistor (6802 to 1,00002).
When a diode is connected to the coil in
parallel, the release time will slow down
and working life may shorten. Before use,
please check the circuit and verify that
the diode is not connected in parallel to
the coil drive circuit.

2) 24 V models

When connecting a coil surge protection
circuit to these relays, we recommend a
Zener diode with a Zener voltage of 48 V
or higher, or a resistor (2,800Q to
4,700Q).

When a diode is connected to the coil in
parallel, the release time will slow down
and working life may shorten. Before use,
please check the circuit and verify that
the diode is not connected in parallel to
the coil drive circuit.

&< 2. Part numbers with diodes

These relays use a diode in the coil surge
protection element. Therefore, the
release time is slower and the working
life might be shorter compared to part
numbers without protection elements and
part numbers with resistors.

Be sure to use only after evaluating
under actual load conditions.

3. Part numbers with resistors

This part number employs a resistor in
the coil surge protection circuit; therefore,
an external surge protection element is
not required. In particular, when a diode
is connected in parallel with a coil, the
revert time becomes slower which could
adversely affect working life. Please
check the circuit and make sure that a
diode is not connected in parallel with the
coil drive circuit.

For Cautions for Use, see Relay Technical Information (page 126).

32
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Panasonic

Automotive relay with ISO
terminal arrangement

&< Products to be discontinued.

FEATURES

1. This relay has an ISO (International

Organization for Standardization)

terminal arrangement.

Terminals are all solder plated.

*35 A type: Terminal is the plug-in type
(no plating).

2. Relay is compact and high capacity

(40 A).

Compact form factor realized with space

saving 22 x 26 mm .866 x 1.024 inch

small base area thanks to integrated

bobbin and base construction. Features

high switching capacity of 40 A

3. Features high thermal resistance of

125°C 257°F (heat resistant type).

Heat resistant type is available that can

withstand use near engines. (40 A

switching capacity)

4. Sealed type available for resisting

adverse environments.

CB RELAYS

5. Protective element type is also
available.

6. For only plug-in types, types with
nominal switching capacities of 35 A
(12 V) and 15 A (24 V) are available.

TYPICAL APPLICATIONS

1. Automobiles

Headlights, Cell motors, Air conditioners,
ABS, EPS, etc.

2. Construction equipment

3. Agricultural equipment, Conveyor,
etc.

ORDERING INFORMATION

CB|

Contact arrangement
1a: 1 Form A
1: 1FormC

Contact rating

Nil: Standard type

H: High contact capacity type
V: 35 Atype

Protective construction
Nil: Sealed type
F: Flux-resistant type

Heat resistant of types
Nil: Standard type
T: Heat resistant type

Protective element

Nil: None

D: with diode inside
R: with resistor inside

Mounting classification
Nil: Plug-in type

P: PC board type

M: Bracket type

Coil voltage (DC)
12V, 24V

&< D: with diode inside

o
=
=
s}
IS
S
g
=)
<
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TYPES

1. Standard type

. T . ) Sealed type Flux-resistant type
Contact arrangement Mounting classification Nominal coil voltage Part No. Par No.
PC board type 12V DC CB1a-P-12V CB1aF-P-12V
24V DC CB1a-P-24V CB1aF-P-24V
1 Form A Plug-in type 12V DC CB1a-12V CB1aF-12V
24V DC CB1a-24V CB1aF-24V
Bracket type 12V DC CB1a-M-12V CB1aF-M-12V
24V DC CB1a-M-24V CB1aF-M-24V
PC board type 12V DC CB1-P-12V CB1F-P-12V
24V DC CB1-P-24V CB1F-P-24V
1 Form G Plug-in type 12V DC CB1-12V CB1F-12V
24V DC CB1-24V CB1F-24V
Bracket type 12V DC CB1-M-12V CB1F-M-12V
24V DC CB1-M-24V CB1F-M-24V
PC board type* 12V DC CB1aH-P-12V CB1aHF-P-12V
24V DC CB1aH-P-24V CB1aHF-P-24V
High contact capacity Plug-in type 12V DC CB1aH-12V CB1aHF-12V
(1 Form A) 24V DC CB1aH-24V CB1aHF-24V
Bracket type 12V DC CB1aH-M-12V CB1aHF-M-12V
24V DC CB1aH-M-24V CB1aHF-M-24V

Packing quantity; Carton: 50 pcs. Case: 200 pcs.

o

Notes: 1. Please use “CBx*xRx*" to order built-in resistor type and “CBx*x**Dx*x*” to order built-in diode type. (Asterisks “*” should be filled in from parts table.)
2. *Regarding solder, this product is not MIL (Military Standard) compliant. Please evaluate solder mounting by the actual equipment before using.

2. Heat resistant type

. I . . Sealed type Flux-resistant type
Contact arrangement Mounting classification Nominal coil voltage Part No. Part No.
PC board type 12V DC CB1a-T-P-12V CB1aF-T-P-12V
24V DC CB1a-T-P-24V CB1aF-T-P-24V
1 Form A Plug-in type 12V DC CB1a-T-12V CB1aF-T-12V
24V DC CB1a-T-24V CB1aF-T-24V
Bracket type 12V DC CB1a-T-M-12V CB1aF-T-M-12V
24V DC CB1a-T-M-24V CB1aF-T-M-24V
PC board type 12V DC CB1-T-P-12V CB1F-T-P-12V
24V DC CB1-T-P-24V CB1F-T-P-24V
1 Form C Plug-in type 12V DC CB1-T-12V CB1F-T-12V
24V DC CB1-T-24V CB1F-T-24V
Bracket type 12V DC CB1-T-M-12V CB1F-T-M-12V
24V DC CB1-T-M-24V CB1F-T-M-24V
PC board type* 12V DC CB1aH-T-P-12V CB1aHF-T-P-12V
24V DC CB1aH-T-P-24V CB1aHF-T-P-24V
High contact capacity Plug-in type 12V DC CB1aH-T-12V CB1aHF-T-12V
(1 Form A) 24V DC CB1aH-T-24V CB1aHF-T-24V
Bracket type 12V DC CB1aH-T-M-12V CB1aHF-T-M-12V
24V DC CB1aH-T-M-24V CB1aHF-T-M-24V

Packing quantity; Carton: 50 pcs. Case: 200 pcs.

Notes: 1. Please use “CBx***Rx*x*” to order built-in resistor type and “CBxx*D+x" to order built-in diode type. (Asterisks

wyn

*” should be filled in from parts table.)

2. *Regarding solder, this product is not MIL (Military Standard) compliant. Please evaluate solder mounting by the actual equipment before using.

3. 35 A type (*Terminals are all of the plug-in type.)

. . Sealed type Flux-resistant type
Contact arrangement Nominal coil voltage Part No. Part No.
12V DC CB1aVv-12Vv CB1aVF-12v
1 Form A
24V DC CB1aV-24V CB1aVF-24V
1 Form C 12v DC CB1V-12V CB1VF-12V
24V DC CB1V-24V CB1VF-24V
1 Form A with resistor inside 12v DC CBlaV-R-12V CB1aVF-R-12V
24V DC CB1aV-R-24V CB1aVF-R-24V
1 Form C with resistor inside 12v bC CB1V-R-12V CBIVF-R-12V
24V DC CB1V-R-24V CB1VF-R-24V
. . . 12V DC CB1aV-D-12V &< CB1aVF-D-12V
< 1 Form A with diode inside 24V DC CB1aV-D-24V $< CB1aVF-D-24V
. . L 12v DC < CB1V-D-12V &< CB1VF-D-12v
§< 1 Form C with diode inside 24V DC CB1V-D-24V $< CB1VF-D-24V

Packing quantity; Carton: 50 pcs. Case: 200 pcs.

34
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RATING

1. Coil data
1) 1. No protective element
Contact Nominal coil Pick-up voltage Drop-out voltage Nom";ilr?epnetratmg Co”(zi%i/ta)mce Nomlna(l)\zlé?rat'”g Usable voltage
arrangement voltage (Initial, at 20°C ) | (Initial, at 20°C ) (at 20°C ) (at 2600 > ) (at 2%00 ) range
1 Form A, 12v DC 3to7vDC 1.2t0 4.2V DC 117mA 103Q 1.4W 10to 16V DC
1Form C 24V DC 6 to 14V DC 2.41t08.4VDC 320Q 1.8W 20 to 32v DC
117mA 103Q 1.4W (PC board t
High contact | 12V DC 3to 7V DC 1.2t0 4.2V DC 1502/\ 505 ( ; 8\7\? YP) 1 10 t0 16V DC
capacity -
411Q 1.4W (P
(1 Form A) 24V DC 60 14V DC 2410 8.4V DC 200 ( ?5\7\7 AP} 20 t0 32v DC

Note: Other pick-up voltage types are also available. Please contact us for details.

2) With resistor inside

Contact Nominal coil Pick-up voltage Drop-out voltage Nominal operating Combined roeS|stance Nominal operating Usable voltage
. o - o current (x10%) power
arrangement voltage (Initial, at 20°C ) | (Initial, at 20°C ) (at 20°C ) (at 20°C ) (at 20°C ) range
1 Form A, 12V DC 3to 7V DC 1.2t04.2V DC 134mA 89.5Q 1.6W 10 to 16V DC
1Form C 24V DC 6 to 14V DC 2.4 to 8.4V DC 287.2Q 2.0W 20 to 32V DC
2. Specifications
1) Standard type (12 V coil voltage)
Characteristics ltem Specifications
High contact capacity
Arrangement 1 Form A 1Form C (1 Form A)
Contact Contact resistance (Initial) Typ2mQ (By voltage drop 6 V DC 1 A)
Contact material Ag alloy (Cadmium free)
. . . " N.O.: 40A 14V DC 70A 14V DC (at 20°C )
Nominal switching capacity (Initial) 40A 14V DC N.C. 30A 14V DG 50A 14V DC (at 85°C )
. Max. carrying current (Initial) . . . .
Rating (14V DC, at 85°C , continuous) N.O.: 40A N.O.: 40A, N.C.: 30A N.O.: 40A
Nominal operating power 1.4W 1.4W 1.8W (1.4W: PC board type)
Min. switching capacity" 1A 12V DC (12V DC), 1A 24V DC (24V DC)
Initial insulation resistance Min. 20 MQ (at 500 V DC)
Initial breakdown | Between open contacts 500 Vrms for 1 min. (Detection current: 10mA)
Electrical voltage Between contacts and coil 500 Vrms for 1 min. (Detection current: 10mA)
characteristics g?;‘:}g time gat nominal voltage) Max. 15ms (at 20°C , excluding contact bounce time) (Initial)
()
- - >
E\;?Iggfg time ;at nominal voltage) Max. 15ms (at 20°C , excluding contact bounce time, without diode) (Initial) '*8
Shock resistance Functional Min. 200 m/s2 {20G} ,S
Mechanical Destructive Min. 1,000 m/s2 {100G} 2
characteristics | vibration Functional 10 Hz to 500 Hz, Min. 44.1m/s? {4.5G}
resistance Destructive 10 Hz to 2,000 Hz, Min. 44.1m/s2 {4.5G} Time of vibration for each direction; X. Y. Z direction: 4 hours

Expected life

Electrical (at nominal switching capacity)

Flux-resistant type: Min. 10°, Sealed type: Min. 5x104 (Operating frequency: 2s ON, 2s OFF)

Mechanical

Min. 106 (at 120 cpm)

Conditions for operation, transport and

Standard type; Ambient temp: —40 to +85°C
Humidity: 5 to 85% R.H. (Not freezing and c

ondensing at low temperature)

Conditions storage Heat resistant type; Ambient temp: —40 to +125°C ,
Humidity: 5 to 85% R.H. (Not freezing and condensing at low temperature)
Max. operating speed 15 cpm (At nominal switching capacity)
Unit weight Approx. 33 g
Notes:

*1This 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.
*2The upper operation ambient temperature limit is the maximum temperature that can satisfy the coil temperature rise value. Refer to “Usage ambient condition” on

page 139.

2) Standard type (24 V coil voltage)

Characteristics Item Specifications
High contact capacity
c Arrangement 1 Form A 1 Form C (1 Form A)
ontact Contact resistance (Initial) Max. 15mQ (By voltage drop 6 V DC 1 A)
Contact material Ag alloy (Cadmium free)
Nominal switching capacity (Initial) 20A 28V DC N 20828V DS 20A 28V DC
Rating Max. carrying current (Initial) . .
(28V DC, at 85°C , continuous) 20A N.O.: 20A, N.C.: 10A 20A
Nominal operating power 1.8W 1.8W 1.8W, 1.4W (PC board type)

Note: All other specifications are the same as those of standard type (12 V coil voltage)
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3) Heat resistant type (12 V and 24 V coil voltage)

L Specifications
Characteristics Iltem 2V 24V
High contact High contact
Arrangement 1Form A 1Form C capacity 1Form A 1Form C capacity
Contact (1 Form A) (1 Form A)
Contact resistance (Initial) Max. 15mQ (By voltage drop 6 V DC 1 A)
Contact material Ag alloy (Cadmium free)
Nominal switching capacit N.O.: 40A 14V DC N.O.: 20A 28V DC
(Initial) 9 capacy 40A14VDC |\ 'c 30 14vDC| 40A14VDC 20A28VDC |\ 'cjoa2gvpc| 20A28VDC
Max. carrying current (Initial N.O.:50A 14V DC | 45A 50A N.O.: 25A 28V DC
Rating (at 85°C o5, contin(uous)’)' 50A14VDC | \'c30A 14v DC | 14v DC | 14vDc | 29A28VDC I\ e jon28vDc| 29A28VDC
1.4W 1.8W,
Nominal operating power 1.4W 1.4W 1.8W [ (PCboard 1.8W 1.8W 1.4W
type) (PC board type)
Notes: 1. All other specifications are the same as those of standard type (12 V coil voltage)
2. *Current value in which carry current is possible when the coil temperature is 180°C
4) 35 A type (12 V coil voltage)
Characteristics Iltem Specifications
Arrangement 1 Form A | 1Form C
Contact Contact resistance (Initial) Typ2mQ (By voltage drop 6 V DC 1 A)
Contact material Ag alloy (Cadmium free)
Nominal switching capacity (Resistive load) 35A 14V DC N.O.: 35A 14V DC, N.C.: 25A 14V DC
Max. carrying current (Initial
Rating 14V DC%t gs°c ( ! coZmnuous) N.O.: 35A N.O.: 35A, N.C.: 25A
Nominal operating power 1.4W, 1.6W (with resistor inside)
Min. switching capacity (Reference value)* 1A 12V DC (12V DC), 1A 24V DC (24V DC)
Initial insulation resistance Min. 20 MQ (at 500 V DC)
. Initial breakdown | Between open contacts 500 Vrms for 1 min. (Detection current: 10mA)
Electncal' : voltage Between contacts and coil 500 Vrms for 1 min. (Detection current: 10mA)
characteristics
Operate time (at nominal voltage) Max. 15ms (excluding contact bounce time) (Initial)
Release time (at nominal voltage) Max. 15ms (excluding contact bounce time, without diode) (Initial)
) Functional Min. 100 m/s? {10G} (Half-wave pulse of sine wave: 11ms; detection: 10us)
Shock resistance - - -
Mechanical Destructive Min. 1,000 m/s? {100G} (Half-wave pulse of sine wave: 6ms)
characteristics | v/ipration Functional 10 Hz to 100 Hz, Min. 44.1m/s? {4.5G} (Detection time: 10us)
resistance Destructive 10 Hz to 2,000 Hz, Min. 44.1m/s2 {4.5G} Time of vibration for each direction; X. Y. Z direction: 4 hours
. Electrical (at nominal switching capacity) Flux-resistant type: Min. 105, Sealed type: Min. 5x104 (Operating frequency: 2s ON, 2s OFF)
Expected life - ;
Mechanical Min. 106 (at 120 cpm)
" Conditions for operation, transport and storage e Ambient temp: ~40°C to ".'8500 .
Conditions Humidity: 5% R.H. to 85% R.H. (Not freezing and condensing at low temperature)
Max. operating speed 15 cpm (At nominal switching capacity)
Unit weight Approx. 26 g

Note: * 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.

5) 35 A type (24 V coil voltage)

Characteristics Iltem Specifications
Contact Arrangement 1 Form A 1 Form C
Nominal switching capacity (Resistive load) 15A 28V DC N.O.: 15A 28V DC, N.C.: 8A 28V DC
) Max. carrying current . . .
Rating (14V DC, at 85°C , continuous) N.O.: 15A N.O.:15A, N.C.: 8A
Nominal operating power 1.8W, 2.0W (with resistor inside)

Note: All other specifications are the same as those of 35 A type (12 V coil voltage).
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REFERENCE DATA
CB RELAYS (Standard type)

1. Allowable ambient temperature 2. Max. switching capability (Resistive load) 3. Ambient temperature and operating voltage
(Standard type) range
(Standard type)
Q 150 60 (N.O. side Room temperature) 40
g 140
5
® 35
: \\\ o 8
£ 120 ™~ I~ g %0 >
o \\ \\ & S o 30
2 \\ g 8
2 100 on & 40 S 25
E T~ 4 \ E 2
g 80 40A 2 30 N s
2 < g
< £ \ = 15
€
5 60 & 20 A 8
E 10° cycle'line \ 10 —
= |
40 |
{ 10 v 5sF—F S
ick-up voltage
29000 710 120 730 140 750 (Mlzcg-u %gacl;ﬁe) 0 (Colg star)
05 m 20 0 20 50 40 20 0 20 40 60 8085100 120
—>Applied Coil Voltage, %V Ambient temperature, °C
Switching current, A !
Asssumption:

« Maximum mean coil temperature: 180°C
« Curves are based on 1.4W (Nominal power consumption of the unsupprressed coil at nominal voltage)

4. Distribution of pick-up and drop-out voltage 5. Distribution of operate and release time
Sample: CB1-P-12V, 42pcs. Sample: CB1-P-24V, 42pcs.
* Without diode
60 —— 60 ————
Pick-up voltage 2 Operate time
0 ] Drop-out voltage 50 [ Release time
g 40 S 40
S £
o ©
L 30 ] 3 30
20 20
o | 7 .
520 25 30 35 40 45 50 55 60 01015202530 3540 45 50 55 6.0 65 7.0
Voltage, V Operate and release time, ms q>,>
2
6-(1). Electrical life test (Motor free) Change of pick-up and drop-out voltage Change of contact resistance =
Sample: CB1F-12V, 5pcs. ie]
Load: 25A 14V DC, motor free actual load 6 50 2
Switching frequency: (ON:OFF = 1s:9s) >
Ambient temperature: Room temperature S
Circuit g5 E 40
,,,,,,,,,,,,, [ Pick-up voltage 8‘
' ' \
: : 5 Max. ]
: =— Tested sample ° X 3
| ; g Min. 3 3
: : [ o
: H S =
; . E Max g
Relay harness S X £ 20
=3 Min. 8
1 :
]
— o 10
14V DC ! ~— Motor 1 | max
- _——— - —— X
Min.
T 03 5 10 °%9 5 10

Y
: No. of operations, x 10*
L» Observation of load waveform No. of operations, x 10° P *

with current probe and digital
— oscilloscope

Load current waveform
Inrush current: 80A, Steady current: 25A
ZOAL
200ms
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6-(2). Electrical life test (Lamp load)
Sample: CB1F-12V, 5pcs.

Load: 45/65Wx5 parallel, 14V DC, halogen lamp
actual load

Switching frequency: (ON:OFF = 1s:8s)
Ambient temperature: Room temperature
Circuit

-— Relay

Halogen lamp 12V 45/65W

4 g

Observation of load waveform with
current probe and digital oscilloscope

Load current waveform
Inrush current: 100A, Steady current: 20A
20.5A
200ms

Change of pick-up and drop-out voltage

Pick-up and drop-out voltage, V

6
5
Wp voltage
_—— —— |Max.
4 S —— e —
Min.
3
2 Drop-out voltage
Max.
X
1 Min.
0
0 10 20

No. of operations, x 10*

Change of contact resistance

Contact resistance, m

50

40

30

20

————————————— e X
0 Min.

0

10 20
No. of operations, x 10*

CB RELAYS (High contact capacity type)

1. Allowable ambient temperature

© 150

< 140

© \

@

£ 120 \\\\

5 ~~—30A

2 100 \\ —

= ~~~{_40A

K \ ~——

g 80\ \\ 50A

o

= \ ~—

5 60 —~—~—

E T~

é “ \ \&A
~~~{_70A

0
90 100 110 120 130 140 150
— > Applied Coil Voltage, %V

Asssumption:
* Maximum mean coil temperature: 180°C

2. Max. switching capability
(High contact capacity type)

Switching voltage, VDC

60

50

40

30

20

\~
h N
\s
\\
I\
~N
-
— N o ]
| 10° cycle line /
Actual value
(Max. 1‘cycle)

0 20 40 60 80 100
Switching current, A

« Curves are based on 1.4W (Nominal power consumption of the unsupprressed coil at nominal voltage)

3. Ambient temperature and operating voltage

range

(High contact capacity type)

Coil applied voltage, VDC

40

35

30

25

20

Operation range |

[

Pick-up voltage
(Cold start)

0_40 -20

0 20 40 60 8085100 120
Ambient temperature, °C

4. Distribution of pick-up and drop-out voltage
Sample: CB1aHF-12V, 53pcs.

70

T T T T T
Z P‘ick‘-up‘vol‘tagg
60 =1 Drop-out voltage |

50

40

Frequency

30

20

10 e

7

0
0 051.0152.0253.0354.0455.0556.0 6.5
Voltage, V

Operate and release time, ms

12

10

5. Distribution of operate and release time
Sample: CB1aHF-12V, 53pcs.

\ Operate time
N N
\\\\\
Release time
CEESEL S i

8 10 12 14
Coil voltaae. V

6. Contact resistance

Sample: CB1aHF-12V, 53pcs.
(By voltage drop 6V DC 1A)

Frequency

70

60

50

40

30

20

10

[

01.0 12 14 16 1.8 20 22 24 26 2.8

Resistance, mQ

38
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7-(1). Electrical life test (Motor free) Change of pick-up and drop-out voltage Change of contact resistance
Sample: CB1aH-12V, 3pcs.

Load: Inrush current: 64A/Steady current: 35A 10 50
Fan motor actual load (motor free) 12V DC >
Switching frequency: (ON:OFF = 3s:7s) 3 a
Ambient temperature: Room temperature % 8 E 40
Circuit Z 7 8
3 =
T Q ]
& 6 2 30
J | | £ Pick-up voltage 3
R e — = Max 5
3s ‘ 7s S 4 ———X £ 20
' 2 3 F===--....__Drop-outvoltage 8
o _— =
10s N ST, — 10 Max.
"""" 1 - ——X
—— Min.
% 5 10 % 5 10
No. of operations, x 10* No. of operations, x 10*
Load current waveform
Inrush current: 64A, Steady current: 35A
10AL_
500m:
.
7-(2). Electrical life test (Motor lock) Change of pick-up and drop-out voltage Change of contact resistance
Sample: CB1aH-12V, 5pcs. o
Load: 100A 14V DC 6 50 =
Magnet clutch actual load (lock condition) > ‘ i ‘ ‘ °
Switching frequency: (ON:OFF = 1s:9s) S Pick-up voltage =
i g 5 M g o
Ambient temperature: Room temperature = ——— L — _ Yax- E 40 =
L > — 3
Circuit ER 1 Min. = <
——————————— Y 2 30
' ' S [l
Lo o 3 =ca Max. =
! : c e % &
. ' @ X I
: 1 g -=-|Min 5§ 2
— T T e e e e ' [$)
,,,,,,,,,,,, Ciuteh s Drop-out voltage
UtCl o
_|14vDC G/I (5V DC 1 10 ——Max.
- applied) //"' <
e e = — | X
e e e oy 0 o — Min.
iLock condition; 0 10 20 40 60 80 100 0 10 20 40 60 80 100
No. of operations No. of operations

Load current waveform
100A 14V DC
20A
200ms
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CB RELAY (35 A type)
1-(1). Distribution of pick-up and drop-out

voltage
Sample: CB1aV-12V, 30pcs.
20 T T T T
Pick-up voltage
[ Drop-out voltage
15
g
j=
: Y
o
()
£ 10
5

00 20 25 3.0 35 4.0 45 5.0 55
Voltage, V

1-(2). Distribution of pick-up and drop-out
voltage
Sample: CB1aV-24V, 30pcs.

20

Pick-up voltage
18 [ Drop-out voltage
16

14
12
10

Frequency

o N Ao

0 5055606570 75808590 9510010511.0115
Voltage, V

1-(3). Distribution of pick-up and drop-out

voltage
Sample: CB1V-24V, 30pcs.
30 T
Pick-up voltage
Drop-out voltage
2511 [ Drop g
>
2 20
o
3
o
(7]
i 15
10
o
5
0
0 40 50 60 70 80 9.0 10.0 110 120 130
35 45 115 125

Voltage, V

2.-(1) Contact resistance

Sample: CB1aV-12V, 30pcs.
(By voltage drop 12V DC 1A)

25

n
(=]

Frequency
o

0 1.4 1.6 1.8 2.0
Contact resistance, mQ

2.-(2) Contact resistance

Sample: CB1aV-24V, 30pcs.
(By voltage drop 24 V DC 1A)

25

20

Frequency
o

10

0 1.4 1.6 1.8 2.0
Contact resistance, mQ

2.-(3) Contact resistance

Sample: CB1V-24V, 30pcs.
(By voltage drop 24 V DC 1A)

20 ——
EZN.C. side
- [IN.O. side
15
>
o
=
Q
3
o
(0]
T 10
5

0
0 1416 182022242628 3.0
Contact resistance, mQ

3. Electrical life test (Blower fan)
Sample: CB1aV-D-24V, 3pcs.

Load: Blower fan load 28 V DC

Inrush current: 30 A/Steady current: 10 A
Switching frequency: (ON:OFF = 3s:3s)
Switching cycle: 10°

Ambient temperature: 85°C

Coil protective element: Diode

Circuit

1L L

Load current waveform
Inrush current: 30 A, Steady current: 10 A

10A
500ms

Change of pick-up and drop-out voltage

11
>
qé; 12—-—_._._ Sgax
= Pick-up voltage 1/
S P g Min.
=]
e 7
53
5 6
°
§ Fra...
R e T e
-“Z s e TR Max
[ Drop-out voltage Min
5 .
1
0
0 5 10

No. of operations, x 10*

Change of contact resistance

50
e}
£ 40
[N
o
c
8
30
IS
©
8
£ 20
(6]
10
\_ = __l\y/laxA
0 \Min.
0 5 10

No. of operations, x 10*

40
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CB
DIMENSIONS (mm inch) Download from our Web site.

1. PC board type
External dimensions Schematic (Bottom view)
- 1 Form A

86
* ]
85 87
' “Including diode type,
4.5 = including resistor type also available
A7 17: IR g yp
039 | 6.3] 085 1 Form C
248 %

o
~o

Including diode type,
including resistor type also available

&< diode type

PC board pattern (Bottom view)

4(or5)-2.6
4(or5)-.102 1 Form C type only
( o 572 8.4
. . } g 168
Dimension: General tolerance ™ | 661
Max. 1mm .039 inch: +0.1 +.004 2(0[553%-1625
1to 3mm 039 to 118 inch: £0.2 +.008 oo 1 Form C type only
Min. 3mm .118 inch: +0.3 +.012
2. Plug-in type * The dimensions are the same as those of 35A type.
CAD Data External dimensions Schematic (Bottom view)
S 1 Form A
5 86
52 30 2
T\ 2
& 87 =
o)
70 Including diod ) =
11,0157 | \ﬁ&ﬂm’ﬁg relgis?otrygﬁ)e also available <—E’
g T
; 1 5-6.3
1dg7d:§1\é 12928 222 1 Form C
l—26.0
1,024
8.4 {
————).331
OFSs ﬂ Including diodk
% il “lgglﬂdmg régls?otl},gﬁ)e also available
F 16.8
& g E R &< diode type
8 .| .26
3151 102
8.4
331
L 179
705
Dimension: General tolerance
Max. 1mm .039 inch: +0.1 +.004
1to 3mm .039 to .118 inch: £0.2 +.008
Min. 3mm .118 inch: +0.3 +.012
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3. Bracket type

CAD Data External dimensions Schematic (Bottom view)
41.2;;0.(1)04 1 Form A
188 Ly o
L. 2
.8306 -16%8 ;k 85 87
ﬁ Including diode type,
r—}—ﬂ—{_\ Klgglﬂd:gg r(;gis?oryg/?)e also available
25.0 1 Form C
.9T4
4.0
U1 ot (L
Including diode t
<72826.g—» .10%7dija\é %62?18 ‘\lgglﬂd:gg relgls‘tao!g/?)e also available
oo &< diode type
.08
1031
il A=Y 1
Ty s
ol [V 1T Ylga
315 | IEekd ?311
8.4
26 3
102 P1666-f13a
Dimension: General tolerance
Max. 1mm .039 inch: +0.1 +.004
1to 3mm .039 to .118 inch: £0.2 +.008
Min. 3mm .118 inch: +0.3 +.012
4. High contact capacity (1 Form A) (Plug-in type)
LD De External dimensions Schematic (Bottom view)
86
30
T
1.004 85,
‘* Including diode type,
including resistor type also available
1 .
4.0
150 N 15 .1413;8 &< diode type
59T g b A i o
[ 23] |
2-6.3:0% 2-9.5:0%
26.5 2-.248 220 2-.374*%
1.043 .866
4-1.7 dia. hole
4-.067 dia. hole
8.4
B SN
R @ 6] I
1.2 \ j 16.8
047 = J 661
il =
8.4 6
331 102
L17.9a
705
Dimension: General tolerance
Max. 1mm .039 inch: +0.1 +.004
1 to 3mm .039 to .118 inch: £0.2 +.008
Min. 3mm .118 inch: +0.3 +.012
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5. High contact capacity (1 Form A) (PC board type)

External dimensions

* Intervals

between terminals is measured at A surface level.

Dimension: General tolerance
Max. 1mm +0.1
1to 3mm :+0.2
Min. 3mm +0.3

T

Schematic (Bottom view)

T R
86
| a0 ﬂ ‘
TV
| _J
diode type

C board pattern (Bottom view)

1.4 26 3-2.15
® 84
7.8 i 16.8

Cautions regarding the protection element

1. Part numbers without protection
elements

1) 12 V models

When connecting a coil surge protection
circuit to these relays, we recommend a
zener diode with a zener voltage of 24 V
or higher, or a resistor (680Q2 to 1,00002).
When a diode is connected to the coil in
parallel, the release time will slow down
and working life may shorten. Before use,
please check the circuit and verify that
the diode is not connected in parallel to
the coil drive circuit.

2) 24 V models

When connecting a coil surge protection
circuit to these relays, we recommend a
zener diode with a zener voltage of 48 V
or higher, or a resistor (2,800Q to
4,700Q).

When a diode is connected to the coil in
parallel, the release time will slow down
and working life may shorten. Before use,
please check the circuit and verify that
the diode is not connected in parallel to
the coil drive circuit.

2. Part numbers with diodes

These relays use a diode in the coil surge
protection element. Therefore, the
release time is slower and the working
life might be shorter compared to part
numbers without protection elements and
part numbers with resistors.

Be sure to use only after evaluating
under actual load conditions.

3. Part numbers with resistors

This part number employs a resistor in
the coil surge protection circuit; therefore,
an external surge protection element is
not required. In particular, when a diode
is connected in parallel with a coil, the
release time becomes slower which
could adversely affect working life.
Please check the circuit and make sure
that a diode is not connected in parallel
with the coil drive circuit.

For Cautions for Use, see Relay Technical Information (page 126).
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Panasonic

Super miniature PC board
type automotive relay

CJ RELAYS (ACJ)

FEATURES

1. Smallest in its class, it is extremely
compact at approx. 2/3 the size of
previous products.

Compared to our previous miniature type
CT relay, the 1 Form C as well as the 10-
pin and 8-pin twin types take up approx.
two-thirds the space and volume.

2. High-capacity 25 A load switching
High capacity control capable of motor
lock load switching at 25 A, 14 V DC is
possible despite contact size.

3. Pin in Paste (PiP)* compatible model
added

Models compatible with the recently
increasingly popular PiP technique
(reflow solder mounting) have been
added.

PiP compatible models are the flux tight
type.

* The PiP method may sometimes be
referred to as THR (Through-Hole
Reflow).

4. Environmental protection
specifications

Cadmium-free contacts and use of lead-
free solder are standard. Environmental
pollutants are not used.

TYPICAL APPLICATIONS

* Power windows

* Automatic door locks

* Power mirrors

* Power sunroofs

* Power seats

« Lift gates

» Smart junction box related products,
etc.

ORDERING INFORMATION

e [A] [c]

Product name Contact arrangement

CJ 1:1Form C
2:1 Form C x 2 (8 terminals type)
5: 1 Form C x 2 (10 terminals type)

1 Form C: Tube: 70 pcs.; Outer carton: 2,800 pcs.
1Form C x 2, 8terminals: Tube: 40 pcs.; Outer carton: 1,000 pcs.
1 Form C x 2, 10 terminals:  Tube: 35 pcs.; Outer carton: 1,400 pcs.

B
Coil voltage (V DC) | Coil voltage (V DC)

12: 12 Nil: Standard type
P : Pinin Paste type

Pick-up voltage (V DC)

1: Max. 6.5V DC
2:Max. 7.2V DC

Standard packing:

TYPES

Contact arrangement Nominal coil voltage Pick-up voltage Part No.
(at 20°C ) Standard type Pin in Paste type
1 Form C Max.6.5 V DC (Initial) ACJ1112 ACJ1112P
Max.7.2 V DC (Initial) ACJ1212 ACJ1212P
1FormC x 2 12V DG Max.6.5 V DC (Initial) ACJ2112 ACJ2112P
(8 terminal) Max.7.2 V DC (Initial) ACJ2212 ACJ2212P
1Form C x 2 Max.6.5V DC (Initial) ACJ5112 ACJ5112P
(10 terminal) Max.7.2 V DC (Initial) ACJ5212 ACJ5212P
1. Coil data
e ~ Nominal operating Coil resistance Nominal operating .
Nominal coil voltage T;kzgfcv oltagt)a D(;‘ingfém"ag)e current [£10%] [£10%] power Max\./:):lct)gtlgg ous
(at 20°C ) (at 20°C ) (at 20°C ) 9
Max. 7.2 V DC Min. 1.0V DC 53.3 mA 2250 640 mW 10t0 16 V DC
12V DC (Initial) (Initial)
Max. 6.5V DC Min. 0.8 V DC 66.7 mA 1800 800 mW 90 16V DC
(Initial) (Initial)

* Other usable voltage range types are also available. Please contact us for details.
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CJ (ACJ)

2. Specifications

Characteristics Item

Specifications

Arrangement

1 Form C, 1 Form Cx2

Contact Initial contact resistance (Initial)

N.O.: Typ7mQ, N.C.: Typ10mQ (By voltage drop 6 V DC 1 A)

Contact material

Ag alloy (Cadmium free)

Protective construction

Standard type: Sealed type
Pin in Paste type: Flux tight type

Nominal switching capacity

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

Max. carrying current (14V DC)

N.O.: 20 A for 1 hour, 30 A for 2 minutes (at 20°C )

Rating Nominal operating power 640 mW (for pick-up voltage max. 7.2 V DC), 800 mW (for pick-up voltage max. 6.5 V DC)
Min. switching capacity™ 1A 12V DC
Initial insulation resistance Min. 100 MQ (at 500 V DC)

Electrical Initial breakdown | Between open contacts 500 Vrms for 1 min. (Detection current: 10mA)

voltage
characteristics g

Between contacts and coil

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

Operate time (at nominal voltage)

Max. 10ms (at 20°C , excluding contact bounce time) (Initial)

Release time (at nominal voltage)

Max. 10ms (at 20°C , excluding contact bounce time) (Initial)

) Functional
Shock resistance

Min. 100 m/s2 {10G} (Half-wave pulse of sine wave: 11ms; detection: 10us)

Destructive
Mechanical

Min. 1,000 m/s2 {100G} (Half-wave pulse of sine wave: 6ms)

characteristics | vibration Functional

10 Hz to 100 Hz, Min. 44.1m/s2 {4.5G} (Detection time: 10us)

resistance Destructive

10 Hz to 500 Hz, Min. 44.1m/s2 {4.5G}
Time of vibration for each direction; X, Y direction: 2 hours, Z direction: 4 hours

Mechanical

Min. 107 (at 120 cpm)

Expected life Electrical

[Standard type]

<Resistive load>

Min. 10% (At nominal switching capacity, operating frequency: 1s ON, 9s OFF)

<Motor load>

N.O. side: Min. 2x105: at 25 A (inrush), 5 A (steady), 14 V DC; Min. 10%: at 25 A 14 V DC (Motor lock)
N.C. side: Min. 2x10%: at 20 A 14 VV DC (brake) (Operating frequency: 0.5s ON, 9.5s OFF)

[Pin in Paste type]

<Resistive load>

Min. 10% (At nominal switching capacity, operating frequency: 1s ON, 9s OFF)

<Motor load>

N.O. side: Min. 105: at 25 A (inrush), 5 A (steady), 14 V DC; Min. 5x104: at 25 A 14 V DC (Motor lock)
N.C. side: Min. 105: at 20 A 14 V DC (brake) (Operating frequency: 0.5s ON, 9.5s OFF)

Conditions for operation, transport and

Ambient temp: —40°C to +85°C

Conditions storage™ Humidity: 5% R.H. to 85% R.H. (Not freezing and condensing at low temperature)
Max. operating speed 6 cpm (At nominal switching capacity)

Unit weight 1 Form C type: approx. 3.5 g Twin type: approx. 6.5 g

Notes:

*1This 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.,
*2Please inquire if you will be using the relay in a high temperature atmosphere (110°C ).

Refer to “Usage ambient condition” on page 139.

REFERENCE DATA

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

Sample: ACJ1212, 3pcs

Measured portion: Inside the coil
Contact carrying current: 10A, 15A, 20A
Ambient temperature: 25°C

200
180
160
140
120

[ _——20A
100 // T5A
80 T 10A—

Temperature rise, °C

40
20

12 14 16
Coil applied voltage, V

1-(2). Coil temperature rise (at 85°C )
Sample: ACJ1212, 3pcs

Measured portion: Inside the coil

Contact carrying current: 10A, 15A, 20A

Ambient temperature: 85°C

Temperature rise, °C

Automotive

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

Sample: ACJ2212, 3pcs

Measured portion: Inside the coil
Contact carrying current: 10A, 15A, 20A
Ambient temperature: 25°C

200 200

180 180

160 O 160

140 8 140

120 g 120 —— 20A
100 — 20| g 100 E—ll
80 15A £ g //10A*
60 — 1 __——10A i o L

40 — | 40

20 20

02 14 16 03 14 16

Coil applied voltage, V

Coil applied voltage, V
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CJ (ACJ)

1-(4). Coil temperature rise (at 85°C )
Sample: ACJ2212, 3pcs

Measured portion: Inside the coil

Contact carrying current: 10A, 15A, 20A

Ambient temperature: 85°C

200
180
160
140

120 [————20A"]
100

80 ___—15A
60 - 10A
40
20

Temperature rise, °C

12 14 16

Coil applied voltage, V

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

Sample: ACJ5212, 3pcs
Measured portion: Inside the coil
Contact carrying current: 10A, 15A, 20A
Ambient temperature: 25°C

Temperature rise, °C

200

180

160

140

20A

120
100

— 15A_]

80 —

___|10A

60

40

20

Coil

14 16
applied voltage, V

1-(6). Coil temperature rise (at 85°C )
Sample: ACJ5212, 3pcs

Measured portion: Inside the coil

Contact carrying current: 10A, 15A, 20A

Ambient temperature: 85°C

200
180
160
140
120
100 20A—

80 15A—

60 —— 10A
40
20

Temperature rise, °C

12 14 16

Coil applied voltage, V

2-(1). Electrical life test (Motor free)

Sample: ACJ2212, 3pcs; Load: Inrush current: 25A/
Steady current: 5A, Power window motor actual load
(free condition); Tested voltage: 14V DC; Switching
frequency: (ON:OFF = 0.5s:9.5s); Switching cycle:
2x105; Ambient temperature: Room temperature
Circuit

side

No. 2

side 0.5s 0.5

5s
10s (1 cycle)
EERY
14V DC

_ Lo

HE

Load current waveform

Inrush current: 25A, Steady current: 6A,
Brake current: 13A
10A1

100ms

P/W motor
(free condition)

Change of pick-up and drop-out voltage

Pick-up and drop-out voltage, V

10 T
Contact welding: 0 time
Miscontact: 0 time
8
Pick-up voltage Max
- . . X
6
Min.
Drop-out voltage Max
Y Pt i v PRSP Max.
- a o X
---------------- Min
2
0
10 20

No. of operations, x 10*

Change of contact resistance

50 —— N.C.side
- === N.O. side
£ 40
@
(5]
=
S
2 30
o
©
8
S 20
o Max.
Max.
10 - == X(N.C)
e e X(N.O.)
e S T T Min.
Min.
0
0 10 20

No. of operations, x 10*
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CJ (ACJ)

2-(2). Electrical life test (Motor lock)

Change of pick-up and drop-out voltage

Sample: ACJ2212, 3pcs; Load: Steady current: 25A,

Change of contact resistance

Power window motor actual load (lock condition); 10 ‘ - - 50 NG side
Tested voltage: 14V DC; Switching frequency: > 00”13,‘\;':? We"{'”%f 8}!”‘9 e -NO. side
(ON:OFF = 0.5s:9.5s); Switching cycle: 105; & iscontact: 0 time -
Ambient temperature: Room temperature = 8 E 40
LU 5] e @
Circuit g Pick-up voltage Max. §
No. 1 T = - - - -1X £
side g 6 Min. 2 30
S 8
No. 2 - 5
side 0.5s 0.5s i 4 _DTE'Slft Zoltage - == —|Max. g 5
5s S —— T __. l\xll S Max
10s (1 cycle) 3 b T _locaeme=—Min em M
S hduiuduintn N A I Y| N P X(N.O)
2 10 - = Y ———{X(NC)
S T L L L L L Lk Min.
ig Min.
0 0
14V DC 5 10 5 10
— §§ No. of operations, x 10° No. of operations, x 10*
P/W motor
\j \j (lock condition)
Load current waveform
Current value: 25A
toal
100m:
DlMENSlONS (mm inch) Download @@XsIL o from our Web site.
1. Twin type (8-pin) External dimensions PC board pattern (Bottom view)
Standard type 12.2 13.7 7 T - j
480 539 %@
CAD Data 45 S
177|
2.01 6.5
a5 079 256
531 147'3 %3— -
o0
Max. 1.0 0.4 2-1.5dia. /] __ o .
Max. .039 016 2-050 dia. | 4.0 | \4-1.0dia. 2-059 dia.
: T 157 4-.039 dia
=T = THTTV]
138 471
Pre-soldering (all terminals) Tolerance: +0.1 +.004
2:1.0 4-0.6 Sealed by epoxy resin . .
2-0 4-.02 Schematic (Bottom view)
4-0.25
4-010
45
177
6.5
.027'8 256
45
77 ) )
Dimension: Tolerance
Max. 1mm .039 inch: +0.1 +£.004
0280, . 1 to 3mm .039 to .118 inch: 0.2 +.008
41 Min. 3mm .118 inch: +0.3 +.012

* Dimensions (thickness and width) of terminal specified in this catalog is measured before pre-soldering.
Intervals between terminals is measured at A surface level.

ds_61215_en_cj: 010611D
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CJ (ACJ)

2. Twin type (8-pin)
Pin in Paste type

CAD Data

External dimensions

12.2 13.7
.480 539
\ Vent hole
13.8
543
Max. 1.0 0.7
Max. .039 .028
AR RN T
' [8.2
whn gyl

Pre-soldering (all terminals)

o Sealed by epoxy resin

BEEEA
%8
%%
S

Dimension: Tolerance
Max. 1mm .039 inch: +0.1 +.004
1to 3mm .039 to .118 inch: £0.2 +.008
Min. 3mm .118 inch: +0.3 +.012

PC board pattern (Bottom view)

4.5 g —
A77

20— | les
oo | 256
4.5 _ yan

A77 }

A
. @D .
2-1.5dia. / [ )\2-1.5 dia.

2-.059 dia. 4.0 | \4-1.0 dia. 2-.059 dia.
157 4-.039 dia

10.45

411

Tolerance: +0.1 +.004

Schematic (Bottom view)

et

* Dimensions (thickness and width) of terminal specified in this catalog is measured before pre-soldering.
Intervals between terminals is measured at A surface level.

3. Twin type (10-pin) External dimensions PC board pattern (Bottom view)

4-1.5 dia. 4-1.0 dia.
Standard type 122 14.4 4-059 dia._/4-039 dia. 2-1,5 dia.
CAD Data 480 567 7 @ 2-.059 dia.
3.6 i 7 _ @ 4.5
142 ;m 7.1 77
135 ~ , 72127
531 283,.106
' 72 - T r
Y Max. 04 255 54T @ o Jas
1.0 : B B 477
039 142 N N
7 N 40| —
3.5 A surface 03 157
138 level 012 10.45
i i 411
Pre-soldering (all terminals)
4-0.6 4-0.6 Tolerance: 0.1 +.004
4-.024 4-024 Sealed by epoxy resin

Schematic (Bottom view)

4.5
A77

oc°l
106 1"‘?0 COILT com!

4.5
177 Dimension: Tolerance @O
Max. 1mm .039 inch: +0.1 +.004 NOCcolld  com!
2
047 1to 3mm .039 to .118 inch: £0.2 +.008 {?:T,J
Min. 3mm .118 inch: +0.3 +.012

4. Twin type (10-pin) External dimensions PC board pattern (Bottom view)

Pin in Paste type

12.2 14.4

4-1.5 dia. 4-1.0 dia

480 567 4-050 dia. /4-030 dia. 2-1.5 dia.
— 2-.059 dia.
- v
3.6 4.5
Vent hole 142 i?’i’ﬁ 77
7 ~ , 7.212.7
Yoy Max. 0.7 70 1.283,.106
e 1.0 028 283| 57} o a5
039 A R
142 A77
ki D Yol
3.2 A surface T ( ﬁ I
126 level 03 -
Pre-soldering (all terminals) 012 10.45
4-0.6 4-0.6 : A1
4-.024 4-.024 Sealed by epoxy resin

Tolerance: +0.1 +.004

Schematic (Bottom view)

com!
Dimension: Tolerance
Max. 1mm .039 inch: +0.1 +.004 NC%:Z
1 to 3mm .039 to .118 inch: +0.2 +.008 [ -
+0.3+.012 e J

Min. 3mm .118 inch:

18 ds_61215_en_cj: 010611D
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CJ (ACJ)

5. Slim 1 Form C

Standard type

CAD Data

External dimensions PC board pattern (Bottom view)
12.2 12 2-1.5 dia. 2-1.0 dia.
480 .283 2-.059 dia 2-.039 dia.
3.6 _ _ 4.5
42| AE { 177
13.5 i Ll & B _
521 A surface 03 [40] 1025153
Max. 1.0 0.4 level oi2 [7157 . .
Max. .039 .016 10.45
411
31.38 %% % Tolerance: £0.1 +.004

Schematic (Bottom view)

.

Dimension: Tolerance
Max. 1mm .039 inch: +0.1 +.004
1to 3mm .039 to .118 inch: £0.2 +.008
Min. 3mm .118 inch: +0.3 +.012

6. Slim 1 Form C
Pin in Paste type

CAD Data

External dimensions PC board pattern (Bottom view)
2-1.5 dia. 2-1.0 dia.
5 — b 2-059dia, 2-039 dia.
3.6 _ _ 4.5
L\\/em hole _142}:%4 {% .
o
13.8 NS - L I
i o Lan - G dm
Max. 1.0 0.7 012|157 40 45
Max. .039 028 411

3.2
126

A surface

%% % ' Tolerance: £0.1 +.004

Schematic (Bottom view)
e

177 . .
§ Dimension: Tolerance
12 Max. 1mm .039 inch: +0.1 +.004 2
. 1 to 3mm .039 to .118 inch: £0.2 +.008 ©
411 Min. 3mm .118 inch: +0.3 +.012 g
5
<

EXAMPLE OF CIRCUIT

Forward/reverse control circuits of DC motor (for 1 Form C x 2 (8 terminal) type)

NOJ7 J7NO
CoM COoM
—12VDC
NC NC
SWA { SW B? %

M : Power window motor

For Cautions for Use, see Relay Technical Information (page 126).
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Panasonic

Automotive micro-ISO relay

FEATURES

* Micro-ISO type terminals

* Small size:
20 mm(L)x15 mm(W)x22 mm(H)
.787 inch(L)x.591 inch(L)x.866 inch(H)

* Wide line-up

CM RELAYS

¢ Uses international standard ISO

terminal arrangement.
The ISO international standard terminal
arrangement is used.

(plug-in type)
6 8

315 ]

[7236
37

PC board type, plug-in type and resistor 245
and &< diode inside type. fes
ek 24V DC type is alfo avallabk‘a. TYPICAL APPLICATIONS

&< Products to be discontinued. * Compact and high-capacity 35A load = .

switching « Heater

N.O.: 35A 14V DC, N.C.: 20A 14V DC

Sealed t * Head lamp

( _ea ed type) « Air Compressor

Min. 5 x 10¢ «EPS

N.O.: 35A 14V DC, N.C.: 20A 14V DC « ABS

(Flux-resistant type) « Blower fan

Min. 105 *12V DC type

» Defogger, etc.

Contact Characteristics
Type 12 V coil voltage | 24 V coil voltage Type 24V coil type | 12V coil type
Arrangement 1Form A, 1 Form C Max. operating speed 15 cpm
Contact material Ag alloy (Cadmium free) (at nominal switching capacity)
Initial contact resistance (Initial) Initial insulation resistance*? Min. 20 MQ (at 500 V DC)
(By voltage drop 6 V DC 1 A) Typ.2mQ Between open
» 500 Vrms for 1 min.
Max. N.0.:0.5V | Max.N.0.:0.3V Initial breakdown | contacts
(at35A 14V DC) | (at 15A 28 V DC) voltage™? Between contacts )
Contact voltage drop Max. N.C: 0.3V Max. NG 0.2V and coil 500 Vrms for 1 min.
(at20A 14V DC) | (at8 A28V DC) Operate time** -
- f o Max. 10 ms (initial)
N.O.:35A 14V N.O:15A 28V (at nominal voltage) (at 20°C 85°F)
Nominal switch- DC U DC Rel ] Max. 10 ms
ing capacity N.C:20A14V |\ .8A28VDC elease time™ ; Max. 15 ms
DC e (at nominal voltage) (at 20°C 85°F) (with diode) (initial)
Rating ’2114OV2DOCA TZ(S)V}DSCA Shock Functional*s Min. 200 m/s? {20G}
I((;ZZ')S“"E’ Max. carrying | at85°C 185°F) | at85°C 185°F) resistance Destructive™ Min. 1,000m/s? {100G}
current N.C.:10 A N.C.:8A Functional 10 Hz to 500 Hz,
(14 V DC, (28 VDC, Vibration Min. 44.1 m/s2 {4.5 G}
at 85°C 185F) at 85°C 185° F) resistance - 10 Hz to 2,000 Hz,
- — Destructive*? h
Min. switching 1A12VDC 1A24VDC Min. 44.1 m/s2 {4.5 G}
capacity” Conditions for Ambient tem -40°C to + 85°C
Mechanical Min. 106 operation, trans- P —40°F to + 185°F
Expected | (at 120 cpm) ’ port and
life Electrical Flux-resistant type: Min. 105*1 storage™® (Not
(at rated load) Sealed type: Min. 5 x 104 freezing and con- | Humidity 5% R.H. to 85% R.H.
densing at low
Coil temperature)
15W 1.8W Mass Approx. 20g .710z
. . 1.7W 20W Remarks
Nominal operating power (with resistorinside | (with resistorinside *1 At nominal switching capacity, operating frequency: 2s ON, 2s OFF
type) type) *2 Measurement at same location as “Initial breakdown voltage” section.

#1 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 Detection current: 10mA
*4 Excluding contact bounce time.
*5 Half-wave pulse of sine wave: 11 ms; detection time: 10 us

*6 Half-wave pulse of sine wave: 6 ms
*7 Time of vibration for each direction; X, Y, Z direction: 4 hours

X Y

o

*8 Refer to “Usage ambient condition on page 139.
Please inquire if you will be using the relay in a high temperature atmosphere.
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CM

ORDERING INFORMATION

o] 1

Contact arrangement

Protective construction

Classification of types

Mounting classification

Coil voltage (DC)

1a:1 Form A
1:1 Form C

Nil: Sealed type
F: Flux-resistant type

Nil: Standard type
D: with diode inside
R: with resistor inside

Nil: Plug-in type
P: PC board type
(24V type only)

12V
24V

Note: Bulk package: 50 pcs.; Case: 200 pcs.

D: with diode inside

TYPES

Packing quantity: Inner 50pcs, Outer 200pcs.

Contact arrangement Part No. Coil voltage Mounting classification Protective construction
CM1a-12V . Sealed type
1Form A Plug-in type -
CM1aF-12v Flux-resistant type
12V DC
CM1-12V ) Sealed type
1Form C Plug-in type -
CM1F-12V Flux-resistant type
Contact arrangement Part No. Coil voltage Mounting classification Protective construction
CM1a-24V Sealed type
Plug-in type - yP
CM1aF-24V Flux-resistant type
1 Form A CM1a-P-24V Sealed type
PC board type - YP
CM1aF-P-24V 24V DC Flux-resistant type
CM1-24V . Sealed type
Plug-in type -
1 Form C CM1F-24V Flux-resistant type
CM1-P-24V PC board tvpe Sealed type
CM1F-P-24V yp Flux-resistant type

COIL DATA (at 20°C 65°F)

Nominal voltage, Pick-up voltage, Drop-out voltage, Nominal current, Coil resistance, Nominal operating Usable voltage
vV DC vV DC vV DC mA ohm power, W range, V DC 9
12 3to7 1.2t04.2 125+10% 96+10% 1.5 10to 16 kS
24 6to 14 24t084 75£10% 320+10% 1.8 20to 32 g
>
<

DIMENSIONS (mm inch)

Download @@t ol from our Web site.

1. Micro-ISO Plug-in type (1 Form C)

CAD Data _

Schematic (Bottom view)

85 87 30}
| 872 ”TL ‘
22 I I
B 86 L 7)
Including diode type,
- including resistor type also available
3.25 4.25 . .
11 diode type
| " A* EN
| KT Hos )
" Tlasg 63l [08
20 2-1.75 dia. ;240 |
3-1.5 dia. 15
. 2.1
Dimension: General tolerance
Max. 1mm +0.1
1to 3mm 1+0.2
Sealed by epoxy resin Min. 3mm +0.3

* Intervals between terminals is measured at A surface level.
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CM

2. Micro-ISO Plug-in type (1 Form A)
CAD Data R
Schematic (Bottom view)
22 {im éﬂ
4 866 u
3.25 4.25 86 T ,J
128 U / 167 |11 Including diode type,
A A* & 1433 including resistor type also available
) Uos ) ‘ .
48 031 631l 08" &< diode type
189 20 2-1.75 dia. 248] " | 031 mm inch
31.5dia. 787 2-.069 dia. 15
3-.059 dia. 14 21 591
083
777777
‘77/’{?1 Dimension: General tolerance
Xal- .
354 B, gﬁ Max. 1mm .039 inch: +0.1 +.004
s 1to 3mm .039 o 118 inch: £0.2 +.008
i Min. 3mm .118 inch: +0.3 +.012
* Intervals between terminals is measured at A surface level.
3. Micro-ISO PC board type (1 Form C)
CAD Data ‘
Schematic (Bottom view)
- 8 & éq
L 1 906 ‘ 87a i
MAX. 1.2
MAX. .047 Ofg ‘ EEJJ
el [/ %5 Including diode type.
Pre-soldering 0.8 including resistor type also available
2.1 031 A U los
4.8].083 25 031 .
\.'156 20 .098 6.3 &< diode type
787 .248
5 ‘*20'2133 5131 PC board pattern (Bottom view)
“159%00'82*
27 2401 | 1= 8.0:0.05
9 %/{{/.g‘.“. Dimension: . General tolerance . 1(;5304‘ 0 315x.002
354 /a%% Max. 1mm .039 inch: +0.1 +.004 o g | —
22274 110 3mm .039 to .118 inch: £0.2 +.008 i : ) )
] I 9.0+0.05 L 0741
Min. 3mm .118 inch: +0.3 +.012 354002 e
4.5x0.05 1_2*81‘ -—
ATT2002 o558 1 guas 140
055+ 055

* Dimensions (thickness and width) of terminal specified in this catalog is measured before pre-soldering.

Intervals between terminals is m

easured at A surface level.

4. Micro-ISO PC board type (1 Form A)

CAD Data

23

MAX ) IO
1.2
MAX. .047 Ofg
¢ ;
% 3.5
Pre-soldering ! 0.8 i 188
2.1 031 A% U los
25 031
098 6.3
248
2.1 15
083 591
Dimension:

Max. 1mm .039 inch:
1to 3mm .039 to .118 inch:
Min. 3mm .118 inch:

General tolerance

0.1 +.004
+0.2 +.008
+0.3 +.012

* Dimensions (thickness and width) of terminal specified in this catalog is measured before pre-soldering.

Intervals between terminals is

measured at A surface level.

Schematic (Bottom view)

85
87 30
=
86 J
Including diode type,
including resistor type also available

&< diode type
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CM

REFERENCE DATA

1-(1). Coil temperature rise (12V type)
Sample: CM1F-12V, 3 pcs.

Measured portion: Inside the coil

Contact carrying current: 20A, 35A
Ambient temperature: 85°C

120
35A
o 100 /,/
o
@ n
° 80 20A
Ei
o _—
aé.)_ 60 i
5]
a0
20
12 14 16

Coil applied voltage, V

1-(2). Coil temperature rise (24V type)
Sample: CM1F-24V, 4 pcs.

Measured portion: Inside the coil

Contact carrying current: 0A, 15A

Ambient temperature: 85°C

120

o
o

@
o

=

\

Temperature rise, °C

——

40

20

24 28 32
Coil applied voltage, V

2. Max. switching capability (Resistive load,
initial)

(N.O. side Room temperature)

60 ‘
----24Vtype
—_—12V type
(6]
8 80 I~gs
> <&
@ .
S 40 \§
] e
> *~.
2 30 Q
= S
s L
E
@ 20 N
10
0

0 10 20 30 40 50
Switching current, A

3. Ambient temperature and operating
temperature range (12V type)

30
8 2
g 5
[}
& 20 . —]
§ Operation range
3
= 15
Q
@
§ 10
o -
|7
] | —
Pick-up voltage
(CoIFi star‘t)

0—40 -20 0 20 40 60 8085100 120
Ambient temperature, °C

4. Ambient temperature characteristics
(Cold/initial)

80 ‘

70 Pick-up voltage ,/’
upperlimit/

60 /,/

50 —

40

30

20

Ratio against the rated voltage, %V

Drop-out voltage lower limit
10 ---T‘___ T L L L A

0—40 -20 0 20 40 60 80 100
Ambient temperature, °C

5. Distribution of pick-up and drop-out voltage

Sample: CM1F-12V, 100pcs.

70

— m:Pic:k-u;:) vojltag:e
60 [ Drop-out voltage ]

50

40

Frequency

30

20

—

10

01,0 1520253.0354.0455.0556.0657.0
Voltage, V

6. Distribution of operate time
Sample: CM1F-12V, 30pcs.
* Max. 10ms standard (excluding contact bounce)

40

35

30

25

20

Quantity, n

00.5 1152253354455556657
Time, ms

7. Distribution of release time

Sample: CM1F-12V, 30pcs.

* Max. 10ms standard (excluding contact bounce)
Without diode

40

35

30

25—

Quantity, n

20

o ]
051152253354455556657
Time, ms
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CM

8-(1). Electrical life test (Motor free)
Sample: CM1aF-R-12V, 6pcs.
Load: 16 A 13.5V DC

Change of pick-up and drop-out voltage

Change of contact resistance

o

Cooling fan motor actual load (free condition) > 4 9
Switching frequency: (ON:OFF = 2s:6s) 3 o
Ambient temperature: Room temperature % 8 E 8
; 7 § 7
3 8
o Q 6 [——Pick-up voltage 2 6
Circuit £ Max. 2
,,,,,,,,, - 5 Min. - 5
S 8
o 4 € 4
3 3
S Sk Drop-out voltage 3 Max.
BN T T | I—_, L
(N e i L L Max. — -—X
e Min. p——————m—— = ——— {1
/L) 1 1
Cooling fan motor 9% 10 20 35 % 10 20 35
No. of operations, x 10* No. of operations, x 10*
Load current waveform
Inrush current: 85A, Steady current: 18A,
20} _
500ms
L
8-(2). Electrical life test (Halogen lamp load) Change of pick-up and drop-out voltage Change of contact resistance
Sample: CM1aF-R-12V, 6pcs.
Load: 20A 13.5V DC 10 10
Switching frequency: (ON:OFF = 1s:14s) >
. g 9 9
Ambient temperature: Room temperature = a
= 8 E 8
2z @
2 7 § 7
s 6 Pick-up voltage Z 6
S Max. <
- 5 = 5
§ Min. S
g_ 4 g 4 Max.
$ 3p—————Drop-out voltage——————|y 1o O 4
o e EC e e e E e EE e S e s Y e —_— ] -— |
of Min. > Min
‘ 1 1
0o 5 10 0% 3 T0

No. of operations, x 10*

No. of operations, x 10*

Cautions regarding the protection element

1. Part numbers without protection
elements

1) 12 V models

When connecting a coil surge protection
circuit to these relays, we recommend a
Zener diode with a Zener voltage of 24 V
or higher, or a resistor (680Q2 to 1,00002).
When a diode is connected to the coil in
parallel, the release time will slow down
and working life may shorten. Before use,
please check the circuit and verify that
the diode is not connected in parallel to
the coil drive circuit.

2) 24 V models

When connecting a coil surge protection

circuit to these relays, we recommend a
Zener diode with a Zener voltage of 48 V
or higher, or a resistor (2,800Q to
4,700Q2).

When a diode is connected to the coil in
parallel, the release time will slow down
and working life may shorten. Before use,
please check the circuit and verify that
the diode is not connected in parallel to
the coil drive circuit.

&< 2. Part numbers with diodes

These relays use a diode in the coil surge
protection element. Therefore, the
release time is slower and the working
life might be shorter compared to part

numbers without protection elements and
part numbers with resistors.

Be sure to use only after evaluating
under actual load conditions.

3. Part numbers with resistors

This part number employs a resistor in
the coil surge protection circuit; therefore,
an external surge protection element is
not required. In particular, when a diode
is connected in parallel with a coil, the
revert time becomes slower which could
adversely affect working life. Please
check the circuit and make sure that a
diode is not connected in parallel with the
coil drive circuit.

For Cautions for Use, see Relay Technical Information (page 126).
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Panasonic High load relay for smart J/B [ {\\HZR=>{ 2 WINAS (ACNH)

TYPICAL APPLICATIONS

FEATURES

1. Best space savings in its class.

2. Large capacity switching despite small
size. Can replace micro ISO terminal type
relays.

3. Terminals for PC board pattern
designs are easily allocated.

4. Sealed type

Head lamp, Fog lamp, Fan motor, EPS,
Defogger, Seat heater, etc.

ORDERING INFORMATION
ACNH| ||

CN-H relay

Contact arrangement
3:1Form A

Pick-up voltage
1: Max. 5.5V DC
2: Max. 6.5V DC

Coil voltage (DC)

12: 12V
[}
TYPES =
g
Contact arrangement Nominal coil voltage Pick-up voltage (at 20°C 68°F) Part No. ge]
Max. 6.5 V DC (Initial) ACNH3212 2
1 Form A 12v DC —
Max. 5.5 V DC (Initial) ACNH3112

Standard packing; Carton (tube): 50 pcs.; Case: 1,000 pcs.

RATING

1. Coil data

Nominal coil voltage

Pick-up voltage
(at 20°C 68°F)

Drop-out voltage
(at 20°C 68°F)

Nominal operating
current [£10%]
(at 20°C 68°F)

Coil resistance
[£10%]
(at 20°C 68°F)

Nominal operating
power
(at 20°C 68°F)

Usable voltage range

Max(]r?{t?a}; pc Mi”illiga\() pc 37.5mA 3200 450 mw
12V DC : 1010 16 V DC
Max. 5.5V DC Min. 0.8 V DC 53.3 mA 2250 640 mW
(Initial) (Initial)
ds_61219_en_cnh: 010611J 55



CN-H (ACNH3)

2. Specifications

Characteristics Item

Specifications

Arrangement

1 Form A

Contact Initial contact resistance (Initial)

Typ5mQ (By voltage drop 6 V DC 1 A)

Contact material

Ag alloy (Cadmium free)

Nominal switching capacity (resistive load)

30A 14V DC

Max. carrying current

<450mW>

35A/1 h, 45A/2 min. at 20°C
30A/1 h, 40A/2 min. at 85°C
25A/1 h, 35A/2 min. at 110°C
<640mW>

Rating 30A/1 h, 40A/2 min. at 20°C
25A/1 h, 35A/2 min. at 85°C
20A/1 h, 30A/2 min. at 110°C
Continuous carrying current 20A 14V DC (450mW) at 110°C , 15A 14V DC (640mW) at 110°C
Nominal operating power 450 mW (for pick-up voltage max. 6.5 V DC), 640 mW (for pick-up voltage max. 5.5 V DC)
Min. switching capacity (resistive load) 1A 12V DC
Insulation resistance (Initial) Min. 100 MQ (at 500 V DC)
. Breakdown Between open contacts 500 Vrms for 1 min. (Detection current: 10mA)
Ei:i?'g::i::’istics voltage (Initial) Between contacts and coil | 500 Vrms for 1 min. (Detection current: 10mA)
Operate time (at nominal voltage) Max. 10ms (at 20°C , excluding contact bounce time) (Initial)
Release time (at nominal voltage) Max. 10ms (at 20°C ) (Initial) (without diode)
. Functional Min. 100 m/s2 {10G} (Half-wave pulse of sine wave: 11ms; detection: 10us)
Shock resistance - - -
Mechanical Destructive Min. 1,000 m/s2 {100G} (Half-wave pulse of sine wave: 6ms)
characteristics | vipration Functional 10 Hz to 100 Hz, Min. 44.1m/s2 {4.5G} (Detection time: 10us)
resistance Destructive 10 Hz to 500 Hz, Min. 44.1m/s2 {4.5G}
Time of vibration for each direction; X, Y direction: 2 hours, Z direction: 4 hours
Mechanical Min. 107 (at 120 cpm)
<Resistive load>
Min. 10° (At nominal switching capacity, operating frequency: 1s ON, 1s OFF)
Expected life Electrical <Motor load>

Min. 3x10%: at 84 A (inrush), 18 A (steady), 14 V DC (Operating frequency: 2s ON, 5s OFF)
<Lamp load>
Min. 2x105: at 84 A (inrush), 12 A (steady), 14 V DC (Operating frequency: 1s ON, 14s OFF)

Conditions

Conditions for operation, transport and storage

Ambient temp: —40°C to +110°C
Humidity: 2% R.H. to 85% R.H. (Not freezing and condensing at low temperature)

Unit weight

Approx. 9 g

REFERENCE DATA

1-(1). Coil temperature rise

1-(2). Coil temperature rise

2. Ambient temperature and operating voltage

Sample: ACNH3212, 3pcs Sample: ACNH3212, 3pcs range
Measured portion: Inside the coil Measured portion: Inside the coil
Contact carrying current: 10A, 20A, 30A Contact carrying current: 10A, 20A
Ambient temperature: 25°C Ambient temperature: 110°C
120 120 20
o
o 100 30A & 100 <
5 < s 15
2 g0 —] 2 g0 g
g 20A g E
2 2
© el
£ £ Q. Pick-up voltage: ACNH3212 _|__—+1
@ -~ 10A @ // : } =
40 — 40 <] =]
o =
/ / 10A 5 | I |
20 20 —1 — Pick-up voltage: ACNH3112
0 0 0
10 12 14 16 18 10 12 14 16 18 40 20 0 20 40 60 80 100110120
Coil applied voltage, V Coil applied voltage, V Ambient temperature, °C
3-(1). Distribution of pick-up and drop-out 3-(2). Distribution of pick-up and drop-out
voltage voltage
Sample: ACNH3212, 20pcs. Sample: ACNH3112, 20pcs.
20 20
EA Pick-up voltage Pick-up voltage
[1Drop-out voltage [ Drop-out voltage
15 | 15
< z -
z :
© ™ 3
G 10 310
5 % 5
0 7 0
0 1.0 20 3.0 40 50 6.0 7.0 80 0 1.0 20 3.0 40 50 60 7.0 80

Voltage, V

Voltage, V
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CN-H (ACNH3)

4-(1). Distribution of operate and release time

Sample: ACNH3212, 20pcs.

20 ——T—TT
Operate time
[1Release time
15
c
= ] %
€
©
3 10
B %
5

Operate and release time, ms

0
0 1.0 20 3.0 40 50 6.0 7.0 80

4-(2). Distribution of operate and release time
Sample: ACNH3112, 20pcs.

Quantity, n

20 ———T
% Operate time
[]Release time
15
10
5

0
0 1.0 2.0 3.0 40 50 6.0 7.0 8.0
Operate and release time, ms

5. Electrical life test (Resistive load)
Sample: ACNH3212, 6pcs.

Change of pick-up and drop-out voltage

Change of contact resistance

Load: Resistive load (NO side: 30A 14V DC) 7 — 30
. Contact welding: 0 t
Operating frequency: (ON:OFF = 1s:1s) z on al\(/I:isngnt:cgt: 0 t:g:
Ambient temperature: Room temperature QL 6 Max. % o5
G [ = X 3
[ = 5 Pick-up voltage ——— Min. 3
Circuit: 2 9 € 20
ez g 2
N~ ; 5 4 @
! j k=] 5 15
”””” s 3 g
14V DC g Max. 5
% 3 - . . X 3 10
g T == Min. v
Drop-out voltage —_— M
5
L e s [N A F———— PP PP X
- Min.
0 0
0 5 10 0 5 10
—> No. of operations, x 10* —> No. of operations, x 10*
6-(1). Electrical life test (Motor load) Change of pick-up and drop-out voltage Change of contact resistance
Sample: ACNH3212, 3pcs. &
Load: inrush: 84A/steady: 18A, 7 —— 30 >
radiator fan actual load (motor free) > Contact We'd'”gj 0 time 3
it ahi . . — Ja- [} Miscontact: 0 time
Switching frequency: (ON:OFF = 2s:5s) 2 6 o o5 1=
Ambient temperature: 110°C s M E o
4 Max. @ >S5
3 ° : Min § 20 <
Circuit: & Pick-up voltage : 2
oI ° 4 2
T s S o1s
| i 2 k3]
. 4 & b
o c
14V DC 5 8 10
@’D E Max
Drop-out voltage e —— f— |
L T T T T L L X
[ ! Min.
0 0
0 15 30 0 15 30
— No. of operations, x 10* —> No. of operations, x 10*
6-(2). Electrical life test (Lamp load) Change of pick-up and drop-out voltage Change of contact resistance
Sample: ACNH3212, 6pcs.
Load: 60Wx2, inrush: 84A/steady: 12A S 7 30
Switching frequency: (ON:OFF = 1s:14s) 6 |e—— Max.
Ambient temperature: Room temperature g 6 —— =X % 25
° Min. -
L 2 Pick-up voltage 8
Circuit: 3 5 p voltag g
& _*@
| \C 1 o 4 . . 2
! | o Contact welding: 0 time ERT
””””” 2 Miscontact: 0 time g
14V DC 60W 60W g 3 £
C:D (:D 7 | cmmmmmmmmmtmmm o] Max. 3 10
$ o X
[ Drop-outvoltage Min
rop-out voltage 5 —_— . Max.
1 e P X
Min.
0 0
0 10 20 0 10 20
No. of operations, x 10* —> No. of operations, x 10*
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CN-H (ACNH3)

DIMENSIONS (mm inch)

External dimensions
17.0

10.6

|

br o
1.2 / Pre-soldering

Dimension:

Max. 1mm +0.1
1 to 3mm :+0.2
Min. 3mm +0.3

1.6%" dia. (hole)

Download @@l from our Web site.

PC board pattern (Bottom view)
1.6'%" dia. (hole)
1.7°¢" dia. (hole)

Tolerance: +0.1

Schematic (Bottom view)
[com ol
|

@M Coll

R ——

* Dimensions (thickness and width) of terminal specified in this
catalog is measured before pre-soldering.
Intervals between terminals is measured at A surface level.

General tolerance

NOTES

1. Coil operating power

Pure DC current should be applied to the
coil. The wave form should be
rectangular. If it includes ripple, the ripple
factor should be less than 5%. However,
check it with the actual circuit since the
characteristics may be slightly different.
2. Coil applied voltage

To ensure proper operation, the voltage
applied to the coil should be the rated
operating voltage of the coil. Also, be
aware that the pick-up and drop-out
voltages will fluctuate depending on the
ambient temperature and operating
conditions.

3. Cycle lifetime

Check this with the real device as it is
affected by coil driving circuit, load type,
activation frequency, activation phase,
ambient conditions and other factors.

4. Soldering

When soldering the relays, ensure
conformance with the conditions listed
below.

1) Automatic soldering

* Preheating: less than 100°C

(solder target surface of PC board) for
less than 120 sec

* Soldering: less than 260°C

(solder temperature) for less than 5 sec
(soldering time)

2) Manual soldering

* Soldering tip temperature: less than 280
to 300°C

* Soldering iron: 30 W to 60 W

* Soldering time: less than 5 sec

5. Usage, transport and storage
conditions

1) Ambient temperature, humidity, and
atmospheric pressure during usage,
transport, and storage of the relay:

(1) Temperature:

—40 to +110°C

(2) Humidity: 2 to 85% RH

(Avoid freezing and condensation.)

(3) Atmospheric pressure: 86 to 106 kPa
The humidity range varies with the
temperature. Use within the range
indicated in the graph below.
(Temperature and humidity range for
usage, transport, and storage)

Humidity, %RH
7

857

Tolerance range

’(Avoid freezing 7 (Avoid
~when used at - condensation
‘temperatures | when used at

Jlowerthan |temperatures
;/O"C ) 5. higher than
SNQO0°C 32°F)
\/ﬁl\ T T T T T T T L T T
-40 0 85 110

Temperature, °C

2) Condensation

Condensation forms when there is a
sudden change in temperature under
high temperature and high humidity
conditions. Condensation will cause
deterioration of the relay insulation.

3) Freezing

Condensation or other moisture may
freeze on the relay when the
temperatures is lower than 0°C

This causes problems such as sticking of
movable parts or operational time lags.
4) Low temperature, low humidity
environments

The plastic becomes brittle if the relay is
exposed to a low temperature, low
humidity environment for long periods of
time.

6. Others

If the relay has been dropped, the
appearance and characteristics should
always be checked before use.

For Cautions for Use, see Relay Technical Information (page 126).
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Panasonic Middle load relay

for smart J/B

FEATURES TYPICAL APPLICATIONS

1. Best space savings in its class. Defogger, Seat heater, Head lamp, Fog
2. Compact and high-capacity 30A lamp, Fan motor, etc.
load switching.

o - 3. Full line up (High heat-resistant type

and SMD type)
4. Terminals for PC board pattern
designs are easily allocated.

ORDERING INFORMATION
acnv | [ L L T
CN-M relay ‘

Contact arrangement*’

1:1 Form C

3:1TFormA

5:1 Form C high heat-resistant type
7:1 Form A high heat-resistant type

Pick-up voltage
1:Max. 7.2V DC

Coil voltage (DC)
12:12V

Terminal shape
Nil: PCboard terminal
SA: Surface-mount terminal

Packing style*?
Nil: Tube packing
X: Tape and reel packing
(Reverse NO terminal direction in pull-out direction)
Z: Tape and reel packing
(Normal NO terminal direction in pull-out direction)

o
=
=
s}
IS
S
g
=)
<

Notes: *1. Surface-mount terminal type is available in high heat-resistant type only.
*2. Tube packing: PC board terminal type only
Tape and reel packing: Surface-mount type only

TYPES

1. PC board terminal type

Part No.
Contact arrangement Nominal coil voltage - -
Standard type High heat-resistant type
1 Form A ACNM3112 ACNM7112
12vDC
1Form C ACNM1112 ACNM5112
Standard packing; Carton (tube): 50 pcs.; Case: 1,500 pcs.
2. Surface-mount terminal type
. ) Part No.
Contact arrangement Nominal coil voltage - -
High heat-resistant type
ACNM7112SAX
1Form A
ACNM7112SAZ
12vDC
ACNM5112SAX
1Form C
ACNM5112SAZ

Standard packing; Carton (tape and reel): 200 pcs.; Case: 600 pcs.
Notes: *1.Surface-mount terminal type is available in high heat-resistant type only.
*2.An “X” at the end of the part number indicates, for tape and reel packing, reverse NO terminal direction in pull-out direction.
A “Z” at the end of the part number indicates, for tape and reel packing, normal NO terminal direction in pull-out direction.
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CN-M (ACNM)

RATING

1. Coil data
e g Nominal operating Coil resistance Nominal operating
Nominal coil voltage l;’;(ikzgggoltagt)e D(;otnggévoltag)e current [+10%] [£10%] power Usable voltage range
(at 20°C ) (at 20°C ) (at 20°C )
12V DC Max. 7.2V DC Min. 1.0 V DC 53.3 mA 2250 640 mW 100 16 V DC
(Initial) (Initial)
2. Specifications
Characteristics ltem Specifications
Arrangement 1 Form A, 1 Form C

Contact Contact resistance (Initial) Typical 5mQ (By voltage drop 6 V DC 1 A)

Contact material

Ag alloy (Cadmium free)

Nominal switching capacity (resistive load)

N.O.: 30A 14V DC, N.C.: 15A 14V DC

N.O.

30A/1 h, 40A/2 min. at 20°C
25A/1 h, 35A/2 min. at 85°C
i Max. carrying current (at 14V DC) ﬁOéM h, 30A/2 min. at 110°C (High heat-resistant type)
atin, -G
9 25A/1 h, 30A/2 min. at 20°C
20A/1 h, 25A/2 min. at 85°C
15A/1 h, 20A/2 min. at 110°C (High heat-resistant type)
Nominal operating power 640 mW
Min. switching capacity (resistive load)* 1A 12v DC
Insulation resistance (Initial) Min. 100 MQ (at 500 V DC)
Breakdown Between open contacts 500 Vrms for 1 min. (Detection current: 10mA)
Electrical

characteristics

voltage (Initial) Between contacts and coil

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

Operate time (at nominal voltage)

Max. 10ms (at 20°C , excluding contact bounce time) (Initial)

Release time (at nominal voltage)

Max. 10ms (at 20°C , excluding contact bounce time) (Initial) (without diode)

Shock resist Functional Min. 100 m/s2 {10G} (Half-wave pulse of sine wave: 11ms; detection time: 10us)
ock r nce
Mechanical Destructive Min. 1,000 m/s? {100G} (Half-wave pulse of sine wave: 6ms)
echanica
characteristics | v/iprati Functional 10 Hz to 100 Hz, Min. 44.1m/s2 {4.5G} (Detection time: 10us)
ibration
resistance Destructive 1Q Hz to 500 I_-|z, Min. 44.1r_n/s2 _{4.5G} o o
Time of vibration for each direction; X, Y direction: 2 hours, Z direction: 4 hours
Mechanical Min. 107 (at 120 cpm)
<Resistive load>
Min. 105 (At nominal switching capacity, operating frequency: 1s ON, 2s OFF)
Expected life . <Motor load>
Electrical

Min. 2x10°%: at 80 A (inrush), 16 A (steady), 14 V DC (Operating frequency: 2s ON, 6s OFF)

<Lamp load>
Min. 10%: at 84 A (inrush), 12 A (steady), 14 V DC (Operating frequency: 1s ON, 14s OFF)

Standard type; Ambient temp: —40°C to +85°C , Humidity: 5 to 85% R.H.

Conditions Conditions for operation, transport and storage | High heat-resistant type; Ambient temp: —40°C to +110°C , Humidity: 2 to 85% R.H.
(Not freezing and condensing at low temperature)
Unit weight Approx. 5.5 g

Note: *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.

REFERENCE DATA

1-(1). Coil temperature rise
Sample: ACNM1112, 3pcs

1-(2). Coil temperature rise

2. Ambient temperature and operating voltage

Sample: ACNM7112, 3pcs range
Measured portion: Inside the coil Measured portion: Inside the coil
Contact carrying current: 10A, 20A, 30A Contact carrying current: 10A, 20A
Ambient temperature: 26°C Ambient temperature: 110°C
140 140 20
120 30A 120 o
v v S
g 100 — g 100 g =
= = ©
g 20A 3 =
"
g " L g 2 10
g _~10A g __—20A = —-
QE) 60 / QE) 60 /, a //
= = =
w0 / 0 '/ 10A 3 ///
— 5
Pick-up voltage (cold start)
20 20
0 0 0
10 12 14 16 18 10 12 14 16 18 40 20 0 20 40 60 80 100 120

Coil applied voltage, V

Coil applied voltage, V Ambient temperature, °C

60
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CN-M (ACNM)

3. Distribution of pick-up and drop-out voltage 4. Distribution of operate and release time
Sample: ACNM1112, 20pcs. Sample: ACNM1112, 20pcs.
20 —T T T T 20T—T—T—T—T—T"
EAPick-up voltage EAoperate time
[ Drop-out voltage [IRelease time -
%
15 15
c i=
g 3
2 g
3 10 3 10
5 5
%
% 1 20 30 40 50 60 70 80 % 1 20 30 40 50 60 7.0 80
Voltage, V Time, ms
5-(1). Electrical life test (Resistive load)
Sample: ACNM1112, 3pcs. Change of pick-up and drop-out voltage Change of contact resistance
Load: Resistive load (NO side: 30A 14V DC)
Operating frequency: (ON:OFF = 1s:1s) 7 - - 30
Ambient temperature: Room temperature Contact welding: 0 time
> Miscontact: 0 time
. . g‘\ 6 ":\ M = 25
Circuit: £ —_—" ax. =
> 5|———— Pick-up voltage ——————Mmin. g
b g 20
2 2
s 4
g £ 15
& 3 g
.% Max. S 10
3 2 X
T Drop-out voltage Min.
5 I Max.
! —_
Min.
% 5 10 % 5 10
—> No. of operations, " 10* —> No. of operations, “ 10*
5-(2). Electrical life test (Motor load)
Sample: ACNM7112, 3pcs. Change of pick-up and drop-out voltage Change of contact resistance o)
Load: inrush: 80A/steady: 16A, ;
radiator fan actual load (motor free) 7 Comtact weldina 0 1 30 o
Switching frequency: (ON:OFF = 2s:6s) - on a&i:zgntlancgt:m;:z £
Ambient temperature: 110°C g 6 - yax- 25 -g
) ) % 5 Pick-up voltage Min. % <
Circuit: Z g 20
g g
5 4 g
0 : s L os
e E 3 = Max. 8
14V DC a Y L ke X <
3 e LT e . S
CM) § 2|—— Drop-out voltage —————— Min. g
a
1 5 Max.
— e E— . — X
Min.

0 10 20 0 10 20
—> No. of operations, * 10* —— No. of operations, * 10
5-(3). Electrical life test (Lamp load)
Sample: ACNM3112, 3pcs. Change of pick-up and drop-out voltage Change of contact resistance
Load: inrush: 84A/steady: 12A
Switching frequency: (ON:OFF = 1s:14s) 7 30

Ambient temperature: Room temperature
Max.

25

Circuit: Min.

Pick-up voltage

20

Contact welding: 0 time
Miscontact: 0 time

Max.

>
<
o
(a}
o L-]-

D2

i

N

()

Wa
=

Pick-up and drop-out voltage, V
w »
—> Contact resistance, mW
G

TR AR R TR ERN T T TX 10
2 Min.
Drop-out voltage
1 5 Max.
—r——— X
Min.
0 0
0 5 10 0 5 10

—> No. of operations, * 10* —> No. of operations, " 10*

ds_61220_en_cnm: 010611J 61



CN-M (ACNM)
DIMENSIONS (mm inch) Download from our Web site.

1. PC board terminal type

CAD Data External dimensions PC board pattern Schematic
155 " (Bottom view) (Bottom view)
610 433 1 Form A 1 Form A
10.95

Max. 1.0 .039
S
EN
>
1
1
NS
183
1
1
1
1
PR —

1] w0 T e L

O14§ fJ () COM COIL NO
: 12 ¥ ¢
047 1.2_| | \Pre-soldering 5x1.5%" dia.
047 5x.059% " dia
1 Form C 1Form C
8
| Oﬂ-g 315 10.95
| a3y, COM_ _ COIL _NC
T 1 ]
.7
4.65 v A\ \ \
295 | | 1095 183 | |
116 431 T 315 J
Dimension: General tolerance F— oM™~ i " No
Max. 1mm .039 inch: +0.1 +.004 6x1.5'%" dia.
1 to 3mm .039 to .118 inch: £0.2 +.008 6x.059% _dia,
Min. 3mm .118 inch: +0.3 +.012

*Dimensions (thickness and width) of terminal specified in this catalog is measured before pre-soldering.
Intervals between terminals is measured at A surface level. Tolerance: £0.1 +.004

2. Surface-mount terminal type

CAD Data External dimensions Recommended mounting pad Schematic
(Top view) (Top view)
165{8 41313 1 Form A 1Form A
10.95
< 5x1.7 431 ]
- 5x.067 4.65
14.4 465
567 151 183 CoM_ _ oL _No

Pre-soldering

. _ M2
441

i o CcoMm CcolL
a (44 -
1FormC
1 Form C
1095 _
6x1.7 431 COM_ _ COIL _NO
6x.067 . 465
183 T
46 g : |
Dimension: General tolerance
Max. 1mm .039 inch: +0.1 +.004 o 12 oM~ T ol T NC
1 to 3mm .039 to .118 inch: £0.2 +.008 A
Min. 3mm .118 inch: +0.3 +.012 % 7 ~F7
d Fafa 4%

Tolerance: £0.1 +.004
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CN-M (ACNM)

NOTES

1. Coil operating power

Pure DC current should be applied to the
coil. The wave form should be
rectangular. If it includes ripple, the ripple
factor should be less than 5%. However,
check it with the actual circuit since the
characteristics may be slightly different.
2. Coil applied voltage

To ensure proper operation, the voltage
applied to the coil should be the rated
operating voltage of the coil. Also, be
aware that the pick-up and drop-out
voltages will fluctuate depending on the
ambient temperature and operating
conditions.

3. Cycle lifetime

Check this with the real device as it is
affected by coil driving circuit, load type,
activation frequency, activation phase,
ambient conditions and other factors.

4. Soldering

When soldering the relays, ensure
conformance with the conditions listed
below.

1) Automatic soldering

* Preheating: less than 100°C

(solder target surface of PC board) for
less than 120 sec

* Soldering: less than 260°C

(solder temperature) for less than 5 sec
(soldering time)

2) Manual soldering

« Soldering tip temperature: less than 280
to 300°C

* Soldering iron: 30 to 60 W

* Soldering time: less than 5 sec

5. Usage, transport and storage
conditions

1) Ambient temperature, humidity, and
atmospheric pressure during usage,
transport, and storage of the relay:

(1) Temperature:

—40 to +85°C

(Standard type)

—40 to +110°C

(High heat-resistant type)

(2) Humidity: 2 to 85% RH

(Avoid freezing and condensation.)

(3) Atmospheric pressure: 86 to 106 kPa
The humidity range varies with the
temperature. Use within the range
indicated in the graph below.
(Temperature and humidity range for
usage, transport, and storage)

%

Humidity, % RH

857

Tolerance range

/(Avoid freezing 1 (Avoid
-when used at +condensation
‘temperatures _|when used at
Jlower than temperatures
?) ) 5. ] BLgcper th?n

7
T T T T 1T T T

-40 0 85 110

Temperature, °C

Humidity, %RH

Tolerance range

/(Avoid freezing 7 (Avoid
~when used at - condensation
“temperatures

when used at

Jlower than temperatures
8"0 ) “|higher than
10°C
Z 51
T T T T T T T T T
—40 0 85

Temperature, °C

2) Condensation

Condensation forms when there is a
sudden change in temperature under
high temperature and high humidity
conditions. Condensation will cause
deterioration of the relay insulation.

3) Freezing

Condensation or other moisture may
freeze on the relay when the
temperatures is lower than 0°C

This causes problems such as sticking of
movable parts or operational time lags.
4) Low temperature, low humidity
environments

The plastic becomes brittle if the relay is
exposed to a low temperature, low
humidity environment for long periods of
time.

6. Others

If the relay has been dropped, the
appearance and characteristics should
always be checked before use.

For Cautions for Use, see Relay Technical Information (page 126).
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Panasonic Sl CP RELAYS

for automotive

FEATURES

1. Compact flat type 4. Sealed construction

Flat size enables it to be built-in switch Sealed construction suitable for harsh
units. environments

<Height> 5. “PC board terminal” and “Surface
PC board terminal type: mount terminal” types available

9.5 mm SMD automatic mounting is possible for
Surface-mount terminal type: surface mount terminal types because
10.5mm tape and reel packaging is used.

2. High capacity 6. Model available for wiper load.

CP Relay provides low profile
spacesaving advantages while offering

high continuous current of 25A (1 hour). TYPICAL APPLICATIONS

3. Simple footprint pattern enables For automotive system

ease of PC board layout Power windows, Auto door lock, Power
Arrangement of coil and contact sunroof, Memory seat, Wiper, Defogger,
terminals designed to withstand large Blower fan, EPS, ABS etc.

capacity which ensures leeway and
facilitates PC board design.

ORDERING INFORMATION
cel [ L L

Contact arrangement

1: 1FormC

1a: 1 Form A

1W: 1 Form C for wiper load

Mounting classification
Nil: PC board terminal/wiper load
SA: Surface-mount terminal*?

Coil voltage (DC)
12V

Packing style*2

Nil: Tube packing

X: Tape and reel packing (picked from the NC terminal side)
Z: Tape and reel packing (picked from the coil terminal side)

TYPES

1. PC board terminal type

Contact arrangement Coil voltage Part No.
1Form A CP1a-12V
1Form C 12V DC CP1-12V

1 Form C for wiper load CP1W-12V

Standard packing; Carton (tube): 40 pcs.; Case: 1,000 pcs.

2. Surface mount terminal type

Contact arrangement Coil voltage Part No.
CP1SA-12V-X
1Form C 12V DC
CP1SA-12V-Z

Standard packing; Carton (tape and reel): 300 pcs.; Case: 900 pcs.
Notes: *1. Surface-mount terminal type is available only for 1 form C contact arrangement.
*2. Surface mount terminal type is only supplied in tape and reel packaging. Tube packaging is only available for PC board type.
Tape and reel packing symbol “-z” or “-x” are not marked on the relay.
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CP

RATING

1. Coil data
Nominal coil Pick-up voltage Drop-out voltage Nomlr;ilr?epnﬁratmg Coil resistance Nomm;(l)v(‘)/;;?ratmg Usable voltage range
Ll O, 0, 0, O,
voltage (at 20°C ) (at 20°C ) [+10%] (at 20°C ) [£10%] (at 20°C ) (at 20°C ) (at 85°C )
12V DC Max. 7.2V DC Min. 1.0V DC 53.3 mA 2250 640 mW 10 to 16V DC
(Initial) (Initial)
Note: Other pick-up voltage types are also available. Please contact us for details.
2. Specifications
1) Standard CP relay
Characteristics Iltem Specifications
Arrangement 1 Form A | 1Form C
Contact Initial contact resistance (Initial) N.O.: Typ6mQ, N.C.: Typ8mQ (By voltage drop 6V DC 1A)
Contact material Ag alloy (Cadmium free)
Nominal switching capacity (resistive load) 20A 14V DC | N.O.: 20A 14V DC, N.C.: 10A 14V DC
. L, N.O.: 40A for 2 minutes, 30A for 1 hour (at 20°C )
Rating Max. carrying current (12V DC initial)™® 35A for 2 minutes, 25A for 1 hour (at 85°C )
Nominal operating power 640 mW
Min. switching capacity (resistive load)*! 1A 12V DC
Insulation resistance (Initial) Min. 100 MQ (at 500V DC)
. Breakdown voltage | Between open contacts 500 Vrms for 1 min. (Detection current: 10mA)
Electrical (Initial) Between contacts and coil 500 Vrms for 1 min. (Detection current: 10mA)
characteristics
Operate time (at nominal voltage) Max. 10ms (at 20°C , excluding contact bounce time) (Initial)
Release time (at nominal voltage) Max. 10ms (at 20°C , excluding contact bounce time) (Initial)
. Functional Min. 100 m/s2 {10G} (Half-wave pulse of sine wave: 11ms; detection: 10us)
Shock resistance - - -
Mechanical Destructive Min. 1,000 m/s? {100G} (Half-wave pulse of sine wave: 6ms)
characteristics o . Functional 10 Hz to 100 Hz, Min. 44.1 m/s2? {4.5G} (Detection time: 10us)
Vibration resistance Destructive 10 Hz to 500 Hz, Min. 44.1 m/s2 {4.5G}
Time of vibration for each direction; X, Y direction: 2 hours, Z direction: 4 hours
Mechanical Min. 107 (at 120 cpm)
<Resistive load> Min. 10° (At nominal switching capacity, operating frequency: 1s ON, 9s OFF)
Expected life | Electrical <Motor load*>
*Motor load does not apply to wiper load Min. 2x105 (N.O. side, Inrush 25A, steady 5A at 14V DC)
applications. Min. 105 (N.O. side, 20A 14V DC at motor lock)
Min. 2x105 (N.C. side, 20A 14V DC at brake current) (Operating frequency: 0.5s ON, 9.5s OFF)
- . " Ambient temp: —40°C to +85°C
Conditions Conditions for operation, transport and storage* Humidity: 5% R.H. to 85% R.H. (Not freezing and condensing at low temperature) o
Max. operating speed 6 cpm (at rated load) ;
Mass Approx. 4g g
Notes: g
=}
<

*1.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.

*2.Refer to “Usage ambient condition“ on page 139.

Please inquire if you will be using the relay in a high temperature atmosphere (110°C ).

*3.Depends on connection conditions. Also, this does not guarantee repeated switching. We recommend that you confirm operation under actual conditions.

2) For wiper load

Anything outside of that given below complies with standard CP relays.

Characteristics Iltem

Specifications

Rating Max. carrying current (12V DC initial)

N.O.: 25A for 1 minutes, 15A for 1 hour (at 20°C )

Expected life Electrical

<Wiper motor load (L = Approx. 1TmH)>
N.O. side: Min. 5x105 (Inrush 25A, steady 6A at 14V DC)
N.C. side: Min. 5x105 (12A 14V DC at brake current)
(Operating frequency: 1s ON, 9s OFF)

Note:*1. Depends on connection conditions. Also, this does not guarantee repeated switching. We recommend that you confirm operation under actual conditions.
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CP
REFERENCE DATA

1. Coil temperature rise 2. Max. switching capability (Resistive load) 3. Ambient temperature and operating voltage
Sample: CP1-12V, 6pcs range

Point measured: Inside the coil

Contact carrying current, 5A, 10A, 15A, 20A

Resistance method, ambient temperature 85°C

(N.O. side: room temperature)

100 60 30
20A )
] o o 25
50
© 80 // S i
Q 15A ) =4
1} o) S 20
= 40 =
2 60 4/10A % S
E > 3
g / ? 5A 2 a0 % 15
2 S T 3
g ~ s — =
L » 20 S 10 —
20 | _—
10 5
Pick-up voltage
0 0 (cold start)
12 14 16 C.0 10 20 30 40 50 -40 -20 0 20 40 60 80 100 120
Coil applied voltage, V ——— Switching current, A Ambient temperature, °C
4. Distribution of pick-up and drop-out voltage 5. Distribution of operate time 6. Distribution of release time
Sample: CP1-12V, 100pcs Sample: CP1-12V, 100pcs Sample: CP1-12V, 100pcs
Ambient temperature: 20°C Ambient temperature: 20°C Ambient temperature: 20°C
* Without diode
70 —————— 100 100
Pick-up voltage % 90
60 1 Drop-out voltage ] — [ |
80 80
_ 50 % .. 70 .. 70
t . 7] € 60 £ 60
S > S
51 T 50 O 50
30 40 40
20 30 30
20 20
10 — 10 10
0
01.52.0 253035 4045505560 657.0 7.5 8.0 1520 25 3.035 40455055 6.065 o0 051015 2 25 3 35 4 4550
Voltage, V Time, ms Time, ms
7.-(1) Electrical life test (at resistive load)
Sample: CP1-12V
Quantity: n=4 (N.C. =2,N.0.=2)
Load: Resistive load (N.C. side: 10A 14V DC, S 10 Contact welding: 0 fimes
N.O. side: 20A 14V DC) g C weiang: 2 1
Miscontact: 0 times
Operating frequency: ON 1s, OFF 9s % I I
Ambient temperature: Room temperature 5 8 I
2z Pick-up voltage
] [Max.
Q | = e e = e X
2 6 —— Min.
S
el
s
o 4
2
S
o Drop-out voltage
e T e ———— Max.
""""""""""""""" Min.
0 0 5 10
—— No. of operations, x 10*
7.-(2) Electrical life test for wiper load Change of pick-up and drop-out voltage Change of contact resistance
(motor free)
Sample: CP1W-12V
Quantity: n=5 > 10 50 N.C. side
Load: N.O. side: Inrush 25A, steady 6A 14V DC s 8 —===N.O. side
Load: N.C. side: Brake current 12A 14V DC g 9 g 40
Operating frequency: ON 1s, OFF 9s S @
Ambient temperature: Room temperature 5 7 §
Circuit g_ 6 @ 30
9] Pick-up voltage ]
4 p g Max. <]
° g 5 X ]
~o S 4 Min. 5; 20 _AMax.
a ) / X
o 2 &} / — |Max.
s 3 D ek
=000 M g Drop-out voltage // IECEEL (VY
_______ Q\/D olemmmmmmmmmcpo-.. ——— e 10 S | Min,
bemmm e U o ——x gt — ____.--" .
[ 1 == Min. e C
T T % 10 25 50 % 10 25 50
—>No. of operations, x 10* —>No. of operations, x 10*

66 ds_61207_en_cp: 010611J



CP
DIMENSIONS (mm inch) Download from our Web site.

1. PC board terminal type

External dimensions PC board pattern Schematic
(Bottom view) (Bottom view)
1Form A 1Form A

colL
; 2-1.3'9" dia. hole Z J -
Pre-soldering 2-.051'¢* dia. hole . 6 _ | |2 (R)
- .236 079
10.7
421
1 Form C 1 Form C
s N
15 ~ 197 NC
059 |6.0 TN | |
o N i
T 3-.035°¢
: % NO i
0.1 54 i H
PSSOG”L*ZO-QQ %% 2 |com |
10.7 ! i ; i
421 t 45 ColL
177 —_—
. S |
Dimension: . Tolerance 213" dia. hole \ 2 )
Max. 1mm .039 inch: +0.1 +.004 2-.051'¢* dia. hole - 8 ——2  \®
1to 3mm .039 to .118 inch: £0.2 +.008 107
Min. 3mm .118 inch: +0.3 +.012

* Dimensions (thickness and width) of terminal specified in this catalog is measured before pre-soldering.
Intervals between terminals is measured at A surface level.

2. Surface mount terminal type

CAD Data External dimensions Recommendable mounting pad Schematic
- (Top view) (Top view)
od| | e
. y i 6.0
1058 :;e SO'd?)”:g 03 236 NC
413/04 016 .16 012 | 72 : :
016 42 | [ )
j 165 i 1 NO ? : >
s - ! 221 ﬂ”m = . S - oz | I S
| .L 16\ 15 7 38| 20079] | 2.0.079 : : g
155 039 1.45 063 059 1.3 150 f25_| m o
1.55 1.45 E 051 a4 1098 o5 o 0 o\ T ..:_;
Sealed by 5.0 1.7 173 .o9j8 Z
epoxy resin 1 6
4.8
189
.4 4.8 4.7 4.0 4.8
213 189 185 ' .157 = .189 '
6.0
236
421
Dimension: Tolerance
Max. 1mm .039 inch: +0.1 +.004
1 to 3mm .039 to .118 inch: £0.2 +.008
Min. 3mm .118 inch: +0.3 +.012

For Cautions for Use, see Relay Technical Information (page 126).
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PanasoniC | rowertype miniature low Ol 4= WANES)

profile automotive relay <POWER TYPE>

FEATURES TYPICAL APPLICATIONS

* Compact flat type For automotive system
We successfully developed a power type Defoggers, Ignitions, Heaters,
that is the same size as our CP relay Accessories, Power windows, EPS and
(14 mm (L) x 13 mm (W) x 9.5 mm (H) ABS etc.
)-

* 35A maximum carrying current
Current carrying of 35 A/1h and 45 A/2
min. at 20°C

(450 W type, 16 V applied) is possible
due to use of N.O. double pin terminals
and COM terminal width expansion.

* Supports capacitor loads required
for power supply applications

Inrush current: 60A, steady-state current:
1A and 105 switching times possible.

* Plastic sealed type

This plastic sealed type can be
automatically cleaned.

SPECIFICATIONS

Contact Characteristics
Arrangement 1 Form A, 1 Form C Max. operating speed 6cpm
Contact material Ag alloy (Cadmium free) (at nominal switching capacity)
Initial contact resistance (Initial) Typ. 3mQ (N.O.) Initial insulation resistance Min. 100MQ (at 500 V DC)
(By voltage drop 6V DC 1A) Typ. 4 mQ (N.C.) Between open 500 Vrms for 1min
Nominal switching 20A 14V DC (N.O.) Initial breakdown contacts
capacity 10A 14V DC (N.C.) voltage™? Between contact 500 Vrms for 1min
N.O.: and caoll ’
For 450mW Operate time*4 o
45A12 minutes, 35A/1 hour (at nominal voltage) (Initial) Max. 10ms (at 20°C 68°F)
at 20°C Release time*
4072 minuftes, 30A/1 hour (at nominal voltage) (Initial) Max. 10ms (at 20°C 65°F)
. . 35A/2 minutes, 25A/1 hour . Functional 5 Min. 100 m/32{10 G}
Rating '\D"g’)‘ carrying current (16V |44 goc Shock resistance Destructive™ Min. 1,000 m/s%(100 G}
For 640mW . . 10 Hz to 100 Hz,
40A/2 minutes, 30A/1 hour Functional Min.44.1 m/s? {45 G}
at 20°C Vibration resistance 10 Hz 10 500 H
35A/2 minutes, 25A/1 hour Destructive*8 . z Z,
at 85°C Min.44.1 m/s2 {4.5 G}
30A/2 minutes, 20A/1 hour Conditions in case of o +850
at 110°C operation, transport | Ambient temp —40°Cto +85°C
Min. switching capacity*! 1A 12V DC and storage™
- - . (Not freezing and
Expected Mechanical (at 120cpm) Min. 10 condensing at low Humidity 5% R.H. to 85% R.H.
life (min. Electrical | Resistive load Min. 105*1 temperature)
operations) | (at 6cpm) | Capacitor load Min. 105*2 Mass Approx. 4.5g
Coil Remarks
*1 At nominal switching capacity, operating frequency: 1s ON, 9s OFF
Nominal operating bower 450 mW for pick-up voltage 7.2V DC *2 At 1A (steady), 60A (inrush), 14V DC, operating frequency: 1s ON, 9s OFF
P 9P 640 mW for pick-up voltage 6.5V DC *3 Detection current: 10mA
- — - — *4 Excluding contact bounce time
#1 This value can change due to the switching frequency, environmental conditions, *5 Half-wave pulse of sine wave: 11ms; detection time: 10us
and desired reliability level, therefore it is recommended to check this with the *6 Half-wave pulse of sine wave: 6ms ’
actual load. *7 Detection time: 10us

*8 Time of vibration for each direction;
- X, Y direction: 2 hours
- Z direction: 4 hours
*9 Refer to “Usage ambient condition“ on page 139.
Please inquire if you will be using the relay in a high temperature atmosphere
(110°C ).
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CP POWER

ORDERING INFORMATION

Ex. CP QQQ

Contact arrangement

Pick-up voltage

Coil voltage (DC)

1H: 1 Form C Powr type
1aH: 1 Form A Powr type

Nil: Max. 7.2V DC
N: Max. 6.5V DC

12V

Note: Tube packing: Carton (Tube): 40 pcs.; Case: 1,000 pcs.

Contact arrangement Coil voltage Pick-up voltage, V DC (Initial) (at 20°C Part No.
Max. 7.2 CP1H-12V
1Form C
Max. 6.5 CP1H-N-12V
12V DC
Max. 7.2 CP1aH-12Vv
1Form A
Max. 6.5 CP1aH-N-12Vv

Note: THD type only

COIL DATA (at 20°C

)

Nominal voltage, Pick-up voltage, Drop-out voltage, Coil resistance Nominal operating | Nominal operating Usable voltage
vV DC V DC (Initial) V DC (Initial) Q (at 20°C ) current mA power mW range, V DC
(at 20°C ) (at 20°C ) (at 20°C ) (at 20°C ) (at 20°C ) (at 85°C )
12 Max. 7.2 Min. 1.0 320+£10% 37.5+10% 450 10to 16
Max. 6.5 o 225+10% 53.3+10% 640 9to 16

DIMENSIONS (mm inch)

CAD Data
PC board pattern (Bottom view)
5.0 _
4097 09_ |
9.5 ;I: 3-2,
0.4 2591 = 1‘ ©
% fomm S
L -H §
o ‘ ]
2-1.3%" dia. (hole) YT <
6.0 2.0
10.7

Download @@sIr ol from our Web site.

Tolerance: £0.1

Schematic (Bottom view)

Dimension: Tolerance
Max. 1mm +0.1
1to 3mm :+0.2
Min. 3mm +0.3

*Dimensions (thickness and width) of terminal specified in this catalog is measured before pre-soldering.
Intervals between terminals is measured at A surface level.
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CP POWER

REFERENCE DATA

1-(1). Coil temperature rise
Sample : CP1H-12V, 3pcs
Point measured : Inside the coil
Ambient temperature: 27°C

140

Temperature rise, °C
B [*)] @® 8 R;
o o o o o

n
o

———135A

~___—30A

25A

| 20A

__—i15A

//10A

12 14

16

Coil applied voltage, V

1-(2). Coil temperature rise
Sample : CP1H-12V, 3pcs
Point measured : Inside the coil
Ambient temperature: 85°C

Temperature rise, °C
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2. Ambient temperature and operating voltage
range

Coil applied voltage, VDC

20

0 Pick-up voltage: CP1H-12V

S5 1 NN
Pick-up voltage: CP1H-N-12V
(cold start)
-40 -20 0O 20 40 60 80 100 120

Ambient temperature, °C

3-(1). Distribution of pick-up and drop-out

3-(2). Distribution of pick-up and drop-out

4-(1). Distribution of operate and release time

voltage voltage Sample : CP1H-12V
Sample : CP1H-12V Sample : CP1H-N-12V
20 T T T 20 T T T T 20 T T T T
Pick-up voltage Pick-up voltage Operate time
[ Drop-out voltage [ Drop-out voltage [ Release time
< 15 = 15 - 15
) & Z
5 z 5 £ —
> > 5
2 10 3 10 3 10
w w
5 5 HH 5
001.5 202530354.04550556.0657.075 001.5 20253035404550556.0657.075 00 1520 25 3.0 35 4.0 455055 6.0
— \oltage, V — Voltage, V — Time, ms
4-(2). Distribution of operate and release time 5-(1). Electrical life test (at rated load)
Sample : CP1H-N-12V Sample : CP1H-12V
Quantity : n=6
Load : Resistive load (NO side : 20 A 14 V DC)
Operating frequency : ON 1s, OFF 9s
Ambient temperature : Room temperature
20 ——T 6 - - 50
E Operate time > Contact welding: 0 times
; 5 Miscontact: 0 times
[JRelease time % 5 Max. %
s 2 =% g
- 2 Pick-up voltage " S
= 3 4 g
£ a 7 30
5 5 3
p=} -
G 10 z 3 g
| © 5 20
o -
{ 3 o pm=ms=s===cimt LT —=aef Max. O L
5 $ fFeeesSTmEImm—Ermm—m X _es [ TTTTmmmm====aMax.
o 1 Drop-out voltage Min. 10 e T
ecemc=========Min.
0 0 0 5 10
015 20 25 3.0 35 4.0 45 5.0 55 6.0 0 5 10

— Time, ms

— No. of operations, x 10*

—No.

of operations, x 10*
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CP POWER

5-(2). Electrical life test (at capacitor load)
Sample : CP1H-12V, 6pcs. 7 Contact welding: 0 ti %0
Load : Inrush 60A/steady 1A o a’;isvggmglg; 0 ﬁmii
Operating frequency : (ON : OFF = 1s : 9s)

Ambient temperature : Room temperature

- 40

5 |————Pick-up voltage Min.

Circuit :

30

20

Capacitor

Drop-out voltage

%)
)
3
he)
o)
Pick-up and drop-out voltage, V
IS
—— Contact resistance, mQ

0 5 10 0 5 10
— No. of operations, x 10* — No. of operations, x 10*

For Cautions for Use, see Relay Technical Information (page 126).
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Panasonic

1 Form C automotive
silent relay

FEATURES

1. Silent

Noise has been reduced by
approximately 20 dB, using our own
silencing design.

2. Less space required

Measuring only 17(L) x 13(W) mm
669(L) x .512(W) inches, this product
ranks first among automotive quiet relays
in terms of saving space.

3. Next-generation standard terminal
pitch employed

The terminal array used is identical to
that used in JJM relays.

2.5+ 10.2—
.098 400

i G—T

CQ RELAYS

4. Sealed construction
5. Model available for wiper load

TYPICAL APPLICATIONS

Intermittent wiper, Cruise control,
Power windows, Auto door lock,
Power supply of car stereo and car
air-conditioner, Electrically powered
seats, Electrically powered sunroof,
etc.

10
I 393
0 u——J
Contact arrangement Coil voltage Model No. Part No.
1 Form C 12V DG ACQ131 cQ1-12v
1 Form C for wiper load ACQW131 CQ1w-12v

Standard packing; Carton (tube): 40 pcs.; Case: 800 pcs.

RATING

1. Coil data
Nominal coil Pick-up voltage Drop-out voltage Nomlr::iln?epne;ratlng Coil resistance Nom|n;(I)V(32?rat|ng Usable voltage range
voltage (at 20°C 68°F) (at 20°C 68°F) [+10%] (at 20°C 68°F) [+10%] (at 20°C 68°F) (at 20°C 68°F)
Max. 7.2V DC Min. 1.0V DC
12v DC (Initial) (Initial) 53.3 mA 2250 640 mW 10 to 16V DC

Note: Other pick-up voltage types are also available. Please contact us for details.
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2. Specifications
1) Standard CQ relay

Characteristics Item Specifications
Arrangement 1Form C

Contact Initial contact resistance (Initial) N.O.: Typ7mQ, N.C.: Typ8mQ (By voltage drop 6V DC 1A)
Contact voltage drop Max. 0.2V (at 10 A)
Contact material Ag alloy (Cadmium free)
Nominal switching capacity (resistive load) N.O.: 20A 14V DC, N.C.: 10A 14V DC

. TR, N.O.: 35A for 2 minutes, 25A for 1 hour (at 20°C )
1

Rating Max. carrying current (12V DC initial) 30A for 2 minutes, 20A for 1 hour (at 85°C 185°F)
Nominal operating power 640 mW
Min. switching capacity (resistive load)2 1A 12V DC
Insulation resistance (Initial) Min. 100 MQ (at 500V DC)

. Breakdown voltage | Between open contacts 500 Vrms for 1 min. (Detection current: 10mA)

Electrical (Initial) Between contacts and coil 500 Vrms for 1 min. (Detection current: 10mA)

characteristics
Operate time (at nominal voltage) Max. 10ms (at 20°C , excluding contact bounce time) (Initial)
Release time (at nominal voltage) Max. 10ms (at 20°C , excluding contact bounce time) (Initial)

. Functional Min. 100 m/s2 {10G} (Half-wave pulse of sine wave: 11ms; detection: 10us)

Shock resistance - - -

Mechanical Destructive Min. 1,000 m/s? {100G} (Half-wave pulse of sine wave: 6ms)

i

characteristics o ‘ Functional 10 Hz to 100 Hz, Min. 44.1 m/s2 {4.5G} (Detection time: 10us)

Vibration resistance D ) 10 Hz to 500 Hz, Min. 44.1 m/s? {4.5G}
estructive

Time of vibration for each direction; X, Y direction: 2 hours, Z direction: 4 hours

Expected life

Mechanical

Min. 107 (at 120 cpm)

Electrical
*Motor load does not apply to wiper load
applications.

<Resistive load> Min. 10° (At nominal switching capacity, operating frequency: 1s ON, 9s OFF)
<Motor load*>
Min. 3x105 (Inrush 30A, steady 5A, 20A 14V DC at brake current)

(Operating frequency: 1s ON, 2s OFF)

Conditions for operation, transport and storage™

Ambient temp: —40°C to +85°C

Conditions Humidity: 5% R.H. to 85% R.H. (Not freezing and condensing at low temperature)
Max. operating speed 6 cpm (at rated load)
Mass Approx. 6.5g

*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 Refer to “Usage ambient condition on page 139.

2) For wiper load

Anything outside of that given below complies with standard CQ relays.

Characteristics Iltem Specifications
Rating Max. carrying current (12V DC initial) N.O.: 25A for 1 minutes, 15A for 1 hour (at 20°C )

Expected life

Electrical

<Wiper motor load (L = Approx. TmH)>
N.O. side: Min. 5x105 (Inrush 25A, steady 6A at 14V DC)
N.C. side: Min. 5x105 (12A 14V DC at brake current)
(Operating frequency: 1s ON, 9s OFF)

o
=
=
o
£
S
g
=)
<

Note:*1. Depends on connection conditions. Also, this does not guarantee repeated switching. We recommend that you confirm operation under actual conditions.
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REFERENCE DATA

1. Max. switching capability (Resistive load,

initial)

Switching voltage, VDC

60

50

40

30

20

(N.O. side Room temperature)

0 10 20

30

40 50

Switching current, A

2. Ambient temperature and operating
temperature range

40

35

30

25

20

Coil applied voltage, VDC

I
="

—

Pick-up voltage

(Cold start)

0—40 -20 0

20 40 60

8085 100 120
Ambient temperature, °C

3. Ambient temperature characteristics

80

70 e
Pick-up voltag(/

60 upper limit—#

50 /

/
40

30

20

Ratio against the rated voltage, %V

Pick-up voltage lower limit

-40 20 85

Ambient temperature, °C

4. Distribution of pick-up and drop-out voltage
Sample: CQ1-12V, 100pcs

Frequency, n

60

Pick-up voltage

[ Drop-out voltage
50 g =
40
30
20

7

10 =

01,5 2.02530354.04550556.065707580
Voltage, V

5. Distribution of operate time
Sample: CQ1-12V, 100pcs

100

90

80

70
60

Quantity, n

50

40

30

20

10

01.5 2.0 25 3.035 4.04.55.0 55 6.0 65

Time, ms

6. Distribution of release time
Sample: CQ1-12V, 100pcs

* Without diode

100
90
80
70
60
50
40
30

Quantity, n

20
10

0

05 1 156 2 25 3

Time, ms

35

7. Electrical life test for wiper load (motor free)
Sample: CQ1W-12V

Change of pick-up and drop-out voltage

Change of contact resistance

Quantity:n=3 > 10 o N.C. side
Load: N.O. side: Inrush 25A, steady 6A 14V DC s 8 ====N.0. side
Load: N.C. side: Brake current 12A 14V DC g 9 % 40
Operating frequency: ON 1s, OFF 9s ] g
Ambient temperature: Room temperature ‘g 7 g
Circuit g 6 Pick-up voltage % 30
5 Max. 2
° - 5 i 5
~o S 4 n. £ 20 Max.
o S — X
LO > (] @ —
L g o — Wi
....... e, Drop-out voltage 10 IMin
@/D ‘ - Max. R
1 — X
Min.
T T % 10 25 50 % 10 25 50
Py P —— No. of operations, x 10* No. of operations, x 10*
8.-(1) Operation noise distribution 8.-(2) Operation noise distribution
When operate When release Measuring conditions
Sample: CQ1-12 V, 50 pcs.
25 25 Equipment setting: “A” weighted, Fast, Max. hold
m Coil voltage: 12V DC
= 20 Coil connection device: Diode
20 Background noise: Approx. 20dB
oy Iy
5 5
q?.; 18 :-J— 15 — . Microphone
i ] s ;
10 10 Relay 50mm
\ 71
5 5 I;I Sponge
il e n /
42 44 46 48 50 52 54 56 38 40 42 44 46 48 50 52 | |

Noise level, dB

Noise level, dB
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CcQ
DIMENSIONS (mm inch) Download from our Web site.

PC board pattern (Bottom view)

CAD Data External dimensions

17.0
.669

“%'di
975" dia

[1e)]
(e}

16.6
.654

0.4
016

Tolerance: £0.1 +.004

]
]
oP
Lo

_1l.5-0.25
010

Schematic (Bottom view)

COM

10.0

W
? J o Dimension: Tolerance : colL :
LR /| Max. 1mm 039 inch: 0.1 +.004 e — > e
1059 1to 3mm .039 to .118 inch: +0.2 +.008
25- 102 Min. 3mm 118 inch: $0.3 +.012

* Dimensions (thickness and width) of terminal specified in this catalog is measured before pre-soldering.
Intervals between terminals is measured at A surface level.

EXAMPLE OF CIRCUIT

Control circuit for intermittent wiper motor

ol LI
W @7 N

@) Wiper motor

12VDC "

o
=
=

s}

IS

S
g

=)
<

For Cautions for Use, see Relay Technical Information (page 126).
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Panasonic Super miniature twin type CT REL AYS ( ACT)

automotive relay

FEATURES TYPICAL APPLICATIONS

> 14
e 1 » Small & slim size « Power windows
{;5 Twin type: 17.4(L)x14.0(W)x13.5(H)mm * Auto door lock
* Power sunroof

/ Slim 1c type: 17.4(L)x7.2(W)x13.5(H)mm * Electrically powered mirrors

17.4

A

» Powered seats
Twin type (8 terminals) * Twin (1 Form C x 2) ’ L".:t gates
Forward/reverse motor control is possible ~ * Slide door closers, etc.
174 o /\TZ with a single relay. (for DC motor forward/reverse control
< s « Simple footprint enables ease of PC circuits)
: board layout
/
mm Slim 1c type
" Contact  Coil
terminal terminal
o= 8 terminals
Contact Characteristics
1 Form Cx2, Max. operating speed
Arrangement 1Form C (at nominal switching capacity) 6 com
Contact material Ag alloy (Cadmium free) Initial insulation resistance*4 Min. 100 MQ (at 500 V DC)
Initial contact resistance (Initial) Typ. 7 mQ (N.O.) . Between open .
(By voltage drop 6 VV DC 1 A) Typ. 10 mQ (N.C)) Inital _|contacts 500 Vrms for 1 min.
w
Nominal switching N.O.:20A 14V DC voltage™s Between contacts .
capacity N.C.: 10 A 14V DC g and coil 500 Vrms for 1 min.
35 A for 2 minutes, Operate time*s .
25 A for 1 hour (at nominal voltage) (at 20°C 68° F) Max. 10ms (Initial)
Rating Max. carrying current (14 'V, at 20°C ) Release time* —
(N.O) 30 A for 2 minutes, (at nominal voltage) (at 20°C 68° ) Max. 10ms (Initial)
20 A for 1 hour - = -
(14 V, at 85°C ) Shock resistance Functional*? Min. 100 m/s? {1 OG}
Min. switching capacity#1 1A12VDC Destructive*s Min. 1,000 m/s? {100G}
i i . 10 Hz to 100 Hz
Mechanical (at 120 cpm Min. 107 *9 )
(at 120 cpm) LLELL Vibration Functional Min. 44.1m/s? {4.5G}
Expected life Resistive load Min. 10°™ resistance 10 Hz to 500 Hz
(min. operation) | Electrical Min. 2x105*2 (free Destructive*10 . ’
Motor load . 2197 (free) Min. 44.1m/s? {4.5G}
Min. 105 (lock) Conditions for Ambient —40°C to +85°C
Coi operation, transportand | temp
oil . .
- . storage*!" (Not freezing
Nominal operating power 800 mW and condensing at low | Humidity 5% R.H. to 85% R.H.
#1 This value can change due to the switching frequency, environmental conditions, temperature)
and desired reliability level, therefore it is recommended to check this with the M Approx. 8.0g (Twin type)
actual load. ass Approx. 4.0g (Slim 1c type)
Remarks
*1 At nominal switching capacity, operating frequency: 1s ON, 9s OFF *10 Time of vibration for each direction;
*2 N.O.: at 5 A (steady), 25 A (inrush)/N.C.: at 20 A (brake) 14 V DC, operating X =Y X, Y, direction: 2 hours
frequency: 0.5s ON, 9.5s OFF = [z Z direction: 4 hours
*3 At 25A 14 V DC (Motor lock), operating frequency: 0.5s ON, 9.5s OFF
*4 Measurement at same location as “Initial breakdown voltage” section
*5 Detection current: 10mA
*6 Excluding contact bounce time *11 Refer to “Usage ambient condition” on page 139.
*7 Half-wave pulse of sine wave: 11ms; detection: 10us Please inquire if you will be using the relay in a high temperature atmosphere
*8 Half-wave pulse of sine wave: 6ms (110°C ).
*9 Detection time: 10us * If 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 when using with a
circuit that causes an energized condition on both sides simultaneously.
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