Panasonic

ideas for life

| Compliance with RoHS Directive

AUTOMOTIVE POWER
RELAYS — SMALL SIZE,

CA RELAYS

LIGHT WEIGHT
FEATURES TYPICAL
1. Small size and light weight APPLICATIONS

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) and
the weight is also reduced to be approx.
199 (direct coupling 1 Form A, 1
Form B type)

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

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

4. Superior inrush characteristics
Despite its small size, 120A (max. 0.1 s)
capacity has been achieved by using
contacts that are good at withstanding
inrush currents and because of an
ingenious contacting mechanism. (1 a
and 1b)

1. Motorcycles and automobiles
Motorcycle cell motors, car air
conditioners, halogen lamps, etc.

2. Agricultural equipment

3. Battery equipped devices such as
conveyance vehicles

Contact
Type 12V DC 24V DC
Arrangement 1 Form A 1 Form B ‘ 1 Form C 1 Form C
Initial contact resistance (Initial)
(By voltage drop 6 V DC 1A) Typ.3 mQ
Contact material Ag alloy (Cadmium free)
Max. 0.3 V
After erectrical e test, Max. 0.3 V Max. 0.4 V Max. 0.4 V
Contact voltage dro 1y2 Y, D% 20 Ap After electrical life test, | After electrical life test, | After electrical life test,
g P (1.4 W type) by voltage drop by voltage drop by voltage drop
12V DG SO A 12V DC 20 A 12V DC 20 A 24V DC 10 A
(1.8 W type)
20A12VDC
Nominal switching capacity (1.4 W type) 20 A 12V DC 10A24V DC
(resistive load) 30A12VDC (ON: 2s, OFF: 2s)
(1.8 W type)
Max. switching voltage 16V 15V 30V
. i 120 A (1.4 W type)
Rating Max. switching current 150 A (1.8 W type) 120 A 100 A 50 A (Inrush current)
20 A continuous
Max. carrying current 3((; : :grt{pne]i)n 20 A continuous 20 A continuous 10 A continuous
(1.8 W type)
Min. switching capacity*! 1A12VDC 1A24VDC
Nominal operating power 1.4W/18W 1.8W
Mechanical (at 120 cpm) 106 5x105
Expected 20A 108
lif in. 1.4 W, 1.8 W type ON: 2s, OFF: 2s
oemtions) | Electrcal go A ype) | s ) 105 (ON 2s, OFF 25) 105 (ON 2s, OFF 25)
(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.
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Characteristics (at 20°C )

Type

12V DC

24

vV DC

Max. operating speed

15 cpm (1.4 W type: at nominal Ioad)

1.8 Wtype:at20 A

15 cpm (at nominal load)

Initial insulation resistance

Min. 10 MQ at 500 V DC

Initial breakdown

Between open contacts

500V 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 o —
(at nominal voltage) Max. 10 ms at 20°C (initial) Max. 10 ms (initial)
) Functional*s Min. 200 m/s2 {20 G} ‘ Min. 100 m/s2 {10 G} Min. 100 m/s2 {10 G}
Shock resistance - -
Destructive™ Min. 1,000 m/s2 {100 G}
Functional*s Rubber bracket A type: Min. 100 m/s2 {10 G}, 50 Hz to 500 Hz Min. 44.1 m/s2 {4.5 G},
Vibration resistance Direct coupling type or Screw-mounting type: Min. 44.1 m/s2 {4.5 G}, 33Hz 33 Hz
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 _ano o
transport and storage™” temp. 80°C to +80°C
(Not freezing and condensing i o o
low temperature) Humidity 5% R.H. to 85% R.H.
Water-proof standard Plastic sealed type: JIS DO203S2, Dust cover type: JIS DO203R2 JIS DO203S2

Mass

Rubber bracket A type: 23 g
Direct coupling type or Screw-mounting type:
199

319

Electrical life (min. operation)

Nominal coil voltage, V DC

Motor load
(operating frequency ON: 2 s, OFF: 2 s)

Halogen lamp load
(operating frequency ON: 1 s, OFF: 14 s)

1 FormA, 1 Form B 12 105,20 A12V DC 105,20 A12V DC
12 105,20 A12V DC 105,20 A12V DC
1FormC
24 105, 10 A24V DC 105,6 A24V DC
Remarks

*1 Detection current: 10 mA
*2 Excluding contact bounce time

*3 Half-wave pulse of sine wave: 11ms; detection time: 10us

*4 Half-wave pulse of sine wave: 6ms

*5 Detection time: 10us
o T L

ENVIRONMENT .

"7 Refer to Conditions for operation, transport and storage mentioned in AMBIENT

ORDERING INFORMATION

o - J-C - -]
| ‘ | | I — ]
arr%t?lggr%tent Protective construction | Nominal operating power | Classification of types CO|I(\60(I;t)age Mounting method Clagjltf;/cglon
1a: 1 Form A | Nil: Plastic sealed type | Nil: Standard type (1.8 W) | Nil: Standard type 12V A: Rubber bracket A type | Nil: 1 Form C
1b: 1 Form B | F: Dust cover type S: Low operating power | D: with diode inside |24V (1 Form A, 1 FormB) |5:1 Form Aor
1:1FormC type (1.4 W) R: with resistor inside | (1 Form C only) | N: Screw mounting type 1 Form B
(1 Form A, 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.
1) Standard type
. . Nominal - Nominal Usable
. Nominal | Pick-upvoltage, Drop-out h Coil resistance, h
Contact Mounting type Plastic sealed Dust cover type | voltage, VDC voltage, V DC operating 0 operating voltage
arrangement type VDC | (at20°C ) | (at 20°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 10to0 16
1 FormA Screw-mounting | CA1a-12V-N-5 | CA1aF-12V-N-5 12 Max. 8 Min. 0.6 to 6 150+10% 80+10% 1.8 1010 16
Direct coupling | CAla-12V-C-5 | CAtaF-12V-C-5 12 Max. 8 Min. 0.6 to 6 150£10% 80+10% 1.8 10to0 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 10to0 16
1 FormB Screw-mounting | CA1b-12V-N-5 | CA1bF-12V-N-5 12 Max. 8 Min. 0.6 to 6 150£10% 80+10% 1.8 10to0 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 10to0 16
Screw-mounting | CA1-DC12V-N - 12 Max. 8 Min. 0.6 150+10% 80+10% 1.8 10t0 15
| Form G Direct coupling | CA1-DC12V-C - 12 Max. 8 Min. 0.6 150£10% 80+10% 1.8 10to 15
Screw-mounting | CA1-DC24V-N - 24 Max. 16 Min. 1.2 75+10% 320+10% 1.8 200 30
Direct coupling | CA1-DC24V-C - 24 Max. 16 Min. 1.2 75+10% 320+10% 1.8 200 30
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2) Low operating power type

. . Nominal I Nominal Usable
' Nominal | Pick-upvoltage, Drop-out : Coil resistance, "
Contact . Plastic sealed operating operating voltage
arrangement Mounting type type Dust cover type vc\:/ltg%e, (at nggc ) é(;ltzag%v DC) current, mA (at 200% ) 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 1010 16
1 Form A Screw-mounting | CA1aS-12V-N-5 | CA1aFS-12V-N-5 12 Max. 8 Min. 0.6 to 6 120£10% 100£10% 1.4 10to 16
Direct coupling | CA1aS-12V-C-5 | CA1aFS-12V-C-5 12 Max. 8 Min. 0.6 to 6 120+10% 100+10% 14 1010 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 1010 16
1 FormB Screw-mounting | CA1bS-12V-N-5 | CA1bFS-12V-N-5 12 Max. 8 Min. 0.6 to 6 120+10% 100+10% 14 1010 16
Direct coupling | CA1bS-12V-C-5 | CA1bFS-12V-C-5 12 Max. 8 Min. 0.6 to 6 120+10% 100+10% 14 1010 16
* Other pick-up voltage types are also available. Please contact us for details.
DIMENSIONS m
1.1 Form A/1 Form B
Rubber bracket A type )
144 .10 28 SCHEMATIC (Bottom View)
[—.567 {304
‘ AN 1 Form A 1 Form B
G Tl Dlddhn
- | A |
| 7/ S il )
Including diode type, including load type also available.
174 J . N f N
\ | | | EE'
L ‘ L ‘
5 T TR
354 3 Including load Including diode
{fﬁf N N@% s (1 Form A) (1 Form ©)
[0 %]
15 LT S
PE == B,
pam j ) 094 Dimension: General tolerance
2 L 17 ]| 2% Max. Tmm +0.1
079 669 .
L 215 1to 3mm 110.2
846 Min. 3mm +0.3
2.1 Form A/1 Form B
Screw-mounting type :
9P ospannoe o, P10 VPR SCHEMATIC (Bottom View)
.256*"2 dia. [‘7_551" i 2.079
‘ 0 1 Form A 1 Form B
17.5 -+ - -
T RAEE
p r‘ \.276 ‘ ‘ ‘ ‘
S I S I N
| T |
Including diode type, including load type also available.
37 - -
JTADI AL
| | | R
‘ | |
| | .7/ )
k—21.5 .846— 174 |
195 7681 685 Including load Including diode
9 5.5 (1 Form A) (1 Form C)
354 217
{m A= T1§4
E?é 606
‘ 1 | 1428gJ
=15 i '
I 198 34 Dimension: General tolerance
6.236 094 Max. 1mm 0.1
1 to 3mm :10.2
Min. 3mm +0.3
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3.1 Form A/1 Form B mm inch
Direct coupling type

215 4
846 ) [567 ] SCHEMATIC (Bottom View)
1 Form A 1 Form B

w0 IdolJaAn
\LT ke

Including diode type, including load type also available.

ITALDI AL
\LT =1 )

Including load Including diode
(1 Form A) (1 Form C)
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

4.1 Form C
Screw-mounting type (o 10 4o SCHEMATIC (Bottom View)
260 dia. 1 R10 A57 7%P2
079
AT 1 Form C
12 i
4}5 787

e 17 E%

Including diode type, including load type also available.

_+ I
O |
k-31.2 1.228— %ﬁ ﬁi,,i ,J Ei ,J |

28. ‘2131 41&» Including load Including diode
.921 55 (1 Form C) (1 Form A)
0.8 217 +
.031 H 11.412.2
y 1 449 480
t %:: 241
6 [T .094 . .
238 il g Dimension: General tolerance
-354 .354 Max. 1mm .039 inch: +0.1 +.004
1to 3mm .039 to .118 inch: £0.2 +.008
Min. 3mm .118 inch: +0.3 +.012
5.1 Form C
Dir lin )
ect coupling type SCHEMATIC (Bottom View)
1382 ! 1Form C
J 40 F L=
11575 i
| =T
l-31.2 1.208— | 19.4_ — = _
[’28 41,118 764 Including diode type, including load type also available.
234 L L
[ |58 1 O
08 % CLAYS. - = — | 1y
031|[== T 11.4 12.2
1 J— 4 449 480 = T e
== 20-34 Including load Including diode
6 : (1 Form C) (1 Form A)
236 5l g
354 .354
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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REFERENCE DATA

1. Coil temperature rise 2. Max. switching capability (Resistive load,
Samples: CA1aS-12V-N-5, 5pcs. initial)

Measured portion: Inside the coil

Contact carrying current: 20A

Ambient temperature: Room temperature, 85°C

(N.O. side Room temperature)

140 60
Rooml
temperature
120 —— o
o 50
© / g
8 100 ] g
° / 85°C g 40
2 80 // 185°F S
E 60 S
N & 20
40
10 ™
20 ~N
0 0
12 14 16 0 10 20 30 40 50

———> Coil applied voltage, V

Switching current, A

3. Ambient temperature and operating
temperature range

40
o 35
=]
>
s 30
j=}
8
S 25
° .
2 20 Operation range__|
g
©
= 15
o
o

10

___—_--—-—‘—"
5
Pick-up voltage!
(Cold start)

0-40—30—20 0 20 40 60 8085100 120
Ambient temperature, °C

4. Ambient temperature characteristics
(Cold start)
Samples: CA1bS-12V-N-5

Quantity: 50pcs.

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

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

11 60 ——— 25
> 40 ‘ P m Pick-up voltage o )
) | 1 Drop-out voltage E
g o9 Pick-up voltage / 50 aEi 20 b
= v
- : < 3 \
3 5 40 \
2 Drop-out voltage ,»* S o 15 AW
= 2 =] —
s ° Lomnnn” g 30 o TS
g 5 I _l_ [ R \\\
a 4 2 2 10 N~ Operate time
3 20 S SINs.
13 s
g 3 7 o <3 L. %jx.
———l~
2 10 5 T == Min.
1 Max.
IS e ——— ReRtl X |
ol hew== 0 oLy Min.
-30 20 80 0051.01.52.0253.03.54.0455.0556.0 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,
10A1
500ms 10 10
>
g ° a
£ 8 E 8
S @
5 7 2
S Pick-up voltage s
2 6 — Max 2 6
bS] e = i 2
- 5 Min. P
S 8
g 4 € 4 Max
3 Drop-out voltage 3 Ix
5 3 — -p ...... L Max. © — Xv
o e I - Min.
Pl el Sl Min. 2 ——
1
0 0
0 10 20 0 10 20

No. of operations, x 10*

No. of operations, x 10*
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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
Load: Inrush current: 110A, steady current: 20A,

20A
200ms

Change of pick-up and drop-out voltage

o

>
s 9
j=)}
S 8
©
>
5 7
Q
8 6 Pick-upv0|t8997Max.
g 5 min.
&
o 4
3
5 3 Drop-out voltage
Y EETT O SR e
i ST Min
1
00 10 20

No. of operations, x 10*

Change of contact resistance

Contact resistance, mQ

o

o = N W A 00O N 0 ©

10
No. of operations, x 10*

20

Max.
X
Min.

Cautions regarding the protection element

1. Part numbers without protection
elements

1) 12V 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 1,000Q).
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) 24V 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.
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