Ferrite chip inductors

OPEARATING TEMP. 1608 .40 +85 I I I
2012
FEATURES
- Miniature volume.
- No cross coupling between inductors due to low
magnetic shield and high reliability.
- No lead, ideal for high density SMT installation, with
no directionality.
- Superior solderability and resistance to soldering
heat, Ideal for wave or reflow soldering.
APPLICATIONS
- VCD/DVD VCD/DVD digital cameras  personal computers
etc.
ORDERING CODE
CMI 201209 \% 47N K T
(Lx Wx T) (HH)
Product Code (mm) Dimensions Material Inductance Tolerance Packaging Style
Code
cMI 100505 | 1.0x0.5x0.5 U K [ £10% T
160808 1.6x0.8x0.8 \Y Example M | +20% Tape & Reel
Multilayer 201209 | 2.0x1.2x0.9 J 47N 0.047 B Bulk
Chip 321609 | 3.2x1.6x0.9 X R10 0.10
Inductors 322513 | 3.2x2.5x1.3 1RO 10
451616 | 4.5x1.6x1.6 N 0.0(nH)
453215 | 4.5x3.2x1.5 R 0.0(uH)
SHAPE AND DIMENSIONS
unit  mm(inch)
Part No. L W T D
100505 1.0+ 0.15 0.5+ 0.15 0.5+ 0.15 0.25+ 0.10
(0402) | (0.040+ 0.006) | (0.020+ 0.006) [ (0.020+ 0.006) | (0.010+ 0.004)
160808 1.6+ 0.2 0.8+ 0.2 0.8+ 0.2 0.3+ 0.2
(0603) | (0.063+ 0.008) | (0.031+ 0.008) | (0.031+ 0.008) | (0.01+ 0.008)
201209 2.0+ 0.2 1.2+ 0.2 0.9+ 0.2 0.5+ 0.3
(0805) | (0.079+ 0.008) | (0.047+ 0.008) [ (0.035+ 0.008) | (0.020+ 0.012)
201212 2.0+ 0.2 1.2+ 0.2 1.2+ 0.2 0.5+ 0.3
(0805) | (0.079+ 0.008) | (0.047+ 0.008) [ (0.047+ 0.008) | (0.020+ 0.012)
321611 3.2+ 0.2 1.6+ 0.2 1.1+ 0.2 0.5+ 0.3
(1206) | (0.126+ 0.008) | (0.063+ 0.008) [ (0.043+ 0.008) | (0.020+ 0.012)
321609 3.2+ 0.2 1.6+ 0.2 0.9+ 0.2 0.5+ 0.3
(1206) | (0.126+ 0.008) | (0.063+ 0.008) [ (0.035+ 0.008) | (0.020+ 0.012)
322513 3.2+ 0.2 25+ 0.2 1.3+ 0.2 0.5+ 0.3
(1210) | (0.126+ 0.008) | (0.098+ 0.008) | (0.051+ 0.008) | (0.020+ 0.012)
451616 45+ 0.2 1.6+ 0.2 1.6+ 0.2 0.5+ 0.3
(1806) | (0.186+ 0.008) | (0.063+ 0.008) [ (0.063+ 0.008) | (0.020+ 0.012)
453215 45+ 0.2 3.2+ 0.2 15+ 0.2 0.5+ 0.3
(1812) | (0.180+ 0.008) | (0.126+ 0.008) | (0.060+ 0.008) | (0.020+ 0.012)
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ELECTRICAL CHARACTERISTICS

1005 TYPE
Part No. Inductance Q Test Fre. SRF DCR Ir(mA)
(u H) (Min) (MH2) (MHZz)Min (Q )Max Max
CMI100505V47NK 0.047 10 50 220 0.45 25
CMI100505V56NK 0.056 10 50 210 045 25
CMI100505V68NK 0.068 10 50 210 045 25
CMI100505V82NK 0.082 10 50 200 045 25
CMI100505VR10K 0.10 15 25 200 0.70 25
CMI100505VR12K 0.12 15 25 165 0.70 25
CMI100505VR15K 0.15 15 25 140 0.80 25
CMI100505VR18K 0.18 15 25 120 0.80 25
CMI100505VR22K 0.22 15 25 110 1.00 25
CMI100505VR27K 0.27 15 25 95 1.20 25
CMI100505VR33K 0.33 15 25 85 1.20 25
CMI100505UR39K 0.39 15 25 70 1.30 20
CMI100505UR47K 0.47 15 25 68 150 20
CMI100505UR56K 0.56 15 25 55 2.00 20
CMI100505UR6E8K 0.68 15 25 50 2.30 20
CMI100505UR82K 0.82 15 25 45 3.00 18
CMI100505U1R0K 1.0 20 10 40 0.90 25
CMI100505U1R2K 1.2 20 10 35 1.20 25
CMI100505U1R5K 15 20 10 30 1.30 20
CMI100505X1R8K 1.8 20 10 30 1.40 20
CMI100505X2R2K 2.2 20 10 28 1.70 20
CMI100505X2R7K 2.7 20 10 22 1.90 20
CMI100505X3R3K 3.3 20 10 20 2.00 20
CMI100505X3R9K 3.9 20 10 18 2.20 20
CMI100505X4R7K 4.7 20 10 15 250 18
CMI100505J5R6K 5.6 20 4 13 220 18
CMI100505J6R8K 6.8 20 4 11 240 18
CMI100505J8R2K 8.2 20 4 10 290 18
CMI100505J100M 10 20 2 9 310 10
CMI100505J120M 12 20 2 8 3.30 5
CMI100505J150M 15 20 1 8 350 5
CMI100505J180M 18 20 1 8 350 5
1608 TYPE
Part No. Inductance Q Test Fre. SRF DCR Ir(mA)
(u H) (Min) (MH2) (MHZz)Min (Q )Max Max
CMI160808V47NK 0.047 15 50 260 0.30 50
CMI160808V56NK 0.056 15 50 260 0.30 50
CMI160808V68NK 0.068 15 50 250 0.30 50
CMI160808V82NK 0.082 15 50 245 0.30 50
CMI160808VR10K 0.10 20 25 240 0.30 50
CMI160808VR12K 0.12 20 25 205 035 50
CMI160808VR15K 0.15 20 25 180 0.35 50
CMI160808VR18K 0.18 20 25 165 0.40 50
CMI160808VR22K 0.22 20 25 150 050 50
CMI160808VR27K 0.27 20 25 136 055 50
CMI160808VR33K 0.33 20 25 125 0.60 35
CMI160808VR39K 0.39 20 25 110 0.70 35
CMI160808VR47K 0.47 20 25 105 0.80 35
CMI160808VR56K 0.56 20 25 95 0.80 35
CMI160808VR68K 0.68 20 25 90 0.90 35
CMI160808VR82K 0.82 20 25 85 1.20 35
CMI160808U1R0OK 1.0 30 10 75 0.60 25
CMI160808U1R2K 12 30 10 65 0.80 25
CMI160808U1R5K 15 30 10 60 0.85 25
CMI160808U1R8K 18 30 10 55 0.95 25
CMI160808U2R2K 2.2 30 10 50 1.00 25
CMI160808U2R7K 2.7 30 10 45 115 15
CMI160808U3R3K 3.3 30 10 40 1.30 15
CMI160808U3R9K 3.9 30 10 35 1.30 15
CMI160808X4R7K 4.7 30 10 33 150 15
CMI160808X5R6K 5.6 35 4 22 155 5
CMI160808X6R8K 6.8 35 4 20 155 5
CMI160808J8R2K 8.2 35 4 18 165 5




Part No. Inductance Q Test Fre. SRF DCR Ir(mA)
(u H) (Min) (MH2) (MHz)Min (Q )Max Max
CMI160808J100K 10 30 2 17 175 3
CMI160808J120K 12 30 2 15 185 3
CMI160808J150K 15 20 1 14 2.00 1
CMI160808J180M 18 20 1 13 210 1
CMI160808J220M 22 20 1 11 2.10 1
CMI160808J270M 27 20 1 10 2.20 1
CMI160808J330M 33 20 1 9 250 1
2012 TYPE
Part No. Inductance Q Test Fre. SRF DCR Ir(mA)
(U H) (Min) | (MH2) (MHz)Min (Q )Max Max
CMI201209V47NK 0.047 25 50 320 0.15 300
CMI201209V56NK 0.056 25 50 320 0.15 300
CMI201209V68NK 0.068 25 50 280 0.20 300
CMI201209V82NK 0.082 25 50 280 0.20 300
CMI201209VR10K 0.10 25 25 235 0.20 250
CMI201209VR12K 0.12 25 25 220 0.25 250
CMI201209VR15K 0.15 25 25 200 0.25 250
CMI201209VR18K 0.18 25 25 185 0.30 250
CMI201209VR22K 0.22 25 25 170 0.30 250
CMI201209VR27K 0.27 25 25 150 0.40 250
CMI201209VR33K 0.33 25 25 145 040 250
CMI201209VR39K 0.39 30 25 135 050 200
CMI201209VR47K 0.47 30 25 125 0.50 200
CMI201209VR56K 0.56 30 25 115 0.60 150
CMI201209VR68K 0.68 30 25 105 0.70 150
CMI201209VR82K 0.82 30 25 100 0.80 150
CMI201209U1R0OK 1.0 45 10 75 0.40 100
CMI201209U1R2K 1.2 45 10 65 0.50 100
CMI201209U1R5K 15 45 10 60 050 50
CMI201209U1R8K 1.8 45 10 55 0.50 50
CMI201209U2R2K 2.2 45 10 50 0.60 50
CMI201209U2R7K 2.7 45 10 45 0.60 50
CMI201209U3R3K 3.3 45 10 41 0.70 50
CMI201209U3R9K 39 45 10 38 0.80 50
CMI201209U4R7K 4.7 45 10 35 0.90 25
CMI201209X5R6K 5.6 50 4 32 1.00 25
CMI201209X6R8K 6.8 50 4 29 1.05 25
CMI201209X8R2K 8.2 50 4 26 105 25
CMI201209X100K 10 50 2 24 1.10 25
CMI201209X120K 12 50 2 22 1.10 15
CMI201209J150K 15 30 1 19 1.10 5
CMI201209J180K 18 30 1 18 110 5
CMI201209J220K 22 30 1 16 1.20 5
CMI201209J270K 27 30 1 16 150 5
CMI201212J330M 33 30 1 16 1.50 5
CMI201212J390M 39 35 1 16 150 5
CMI201212J470M 47 35 1 15 1.60 5
CMI201212J560M 56 35 1 15 1.80 5
3216 TYPE
Part No. Inductance Q Test Fre. SRF DCR Ir(mA)
(U H) (Min) | (MH2) (MHz)Min (Q )Max Max
CMI321609V47NK 0.047 30 50 320 0.15 300
CMI321609V56NK 0.056 30 50 320 0.20 300
CMI321609V68NK 0.068 30 50 280 0.25 300
CMI321609V82NK 0.082 30 50 280 0.25 300
CMI321609VR10K 0.10 30 25 235 0.25 250
CMI321609VR12K 0.12 30 25 220 0.30 250
CMI321609VR15K 0.15 30 25 200 0.30 250
CMI321609VR18K 0.18 30 25 185 0.40 250
CMI321609VR22K 0.22 30 25 170 0.40 250
CMI321609VR27K 0.27 30 25 150 0.50 250
CMI321609VR33K 0.33 30 25 145 050 250
CMI321609VR39K 0.39 35 25 135 0.60 200
CMI321609VR47K 0.47 35 25 125 0.60 200
CMI321609VR56K 0.56 35 25 115 0.60 150
CMI321609VR68K 0.68 35 25 105 0.60 150




Part No. Inductance Q Test Fre. SRF DCR Ir(mA)
(u H) (Min) (MH2) (MHz)Min (Q )Max Max
CMI321609VR82K 0.82 35 25 100 0.70 150
CMI321609U1R0OK 1.0 45 10 75 0.40 100
CMI321609U1R2K 1.2 45 10 65 0.50 100
CMI321609U1R5K 15 45 10 60 050 50
CMI321609U1R8K 1.8 45 10 55 0.50 50
CMI321609U2R2K 2.2 45 10 50 0.60 50
CMI321609U2R7K 2.7 45 10 45 0.60 50
CMI321609U3R3K 3.3 45 10 41 0.60 50
CMI321609U3R9K 39 45 10 38 0.65 50
CMI321609U4R7K 4.7 45 10 35 0.70 25
CMI321609X5R6K 5.6 50 4 32 0.80 25
CMI321609X6R8K 6.8 50 4 29 0.80 25
CMI321609X8R2K 8.2 50 4 26 0.80 25
CMI321609X100K 10 50 2 24 0.80 25
CMI321609X120K 12 50 2 22 0.90 15
CMI321609X150K 15 35 1 19 1.00 5
CMI321609J180K 18 35 1 18 1.00 5
CMI321609J220K 22 35 1 16 1.00 5
CMI321609J270K 27 35 1 14 1.00 5
CMI321609J330M 33 35 1 13 115 5
CMI321609J390M 39 40 1 13 1.20 5
CMI321611J470M 47 40 1 12 1.40 5
CMI321611J560M 56 40 1 12 1.60 5
CMI321611J680M 68 40 1 11 1.80 5
CMI321611J820M 82 40 1 11 2.20 5
CMI321611J101M 100 40 1 9 2.60 5
CMI321611J121M 120 30 1 9 290 5
3225 TYPE
Part No. Inductance Q Test Fre. SRF DCR Ir(mA)
(U H) (Min) | (MH2) (MHz)Min (Q )Max Max
CMI322513U1R0OK 1.0 40 10 60 0.35 600
CMI322513U1R2K 1.2 40 10 55 0.35 600
CMI322513U1R5K 15 40 10 50 0.40 500
CMI322513U1R8K 1.8 40 10 40 0.40 500
CMI322513U2R2K 2.2 40 10 40 0.40 500
CMI322513U2R7K 2.7 40 10 40 0.40 500
CMI322513U3R3K 3.3 40 10 40 045 500
CMI322513U3R9K 39 40 10 30 045 500
CMI322513U4R7K 4.7 40 10 30 0.50 500
CMI322513U5R6K 5.6 35 10 25 0.60 450
CMI322513U6R8K 6.8 35 4 25 0.60 450
CMI322513U8R2K 8.2 35 4 20 0.70 400
CMI322513X100K 10 35 2 20 0.70 400
CMI322513X120K 12 35 2 20 0.70 400
CMI322513X150K 15 35 1 14 0.70 300
CMI322513X180K 18 35 1 14 0.70 300
CMI322513J220K 22 35 1 14 0.75 250
CMI322513J270K 27 35 1 12 0.75 250
CMI322513J330M 33 35 1 12 0.80 250
CMI322513J390M 39 35 1 12 0.80 250
CMI322513J470M 47 35 1 10 0.85 200
CMI322513J560M 56 35 1 10 1.00 200
CMI322513J680M 68 35 1 8 1.20 150
CMI322513J820M 82 35 1 8 1.30 150
CMI322513J101M 100 35 1 6 1.40 150
CMI322513J121M 120 35 1 6 150 150
CMI322513J151M 150 35 1 6 150 100
CMI322513J181M 180 35 1 5 150 50
CMI322513J221M 220 35 1 5 1.80 50
CMI322513J271M 270 35 1 5 2.00 50
4516 TYPE
Part No. Inductance Q Test Fre. SRF DCR Ir(mA)
(U H) (Min) | (MH2) (MHz)Min (Q )Max Max
CMI451616U1R0OK 1.0 40 10 80 0.25 500
CMI451616U1R2K 1.2 40 10 75 0.30 500
CMI451616U1R5K 15 40 10 60 0.30 500




Part No. Inductance Q Test Fre. SRF DCR Ir(mA)
(u H) (Min) (MH2) (MHz)Min (Q )Max Max
CMI451616U1R8K 1.8 40 10 55 0.35 450
CMI451616U2R2K 2.2 40 10 50 0.35 400
CMI451616U2R7K 2.7 40 10 45 0.40 400
CMI451616U3R3K 3.3 40 10 40 0.40 400
CMI451616U3R9K 39 40 10 35 0.45 400
CMI451616U4R7K 4.7 40 10 30 0.50 300
CMI451616USR6K 5.6 40 4 20 0.50 300
CMI451616U6R8K 6.8 35 4 20 0.60 300
CMI451616U8R2K 8.2 35 4 15 0.70 250
CMI451616U100K 10 35 2 15 0.70 250
4532 TYPE
Part No. Inductance Q Test Fre. SRF DCR Ir(mA)
(u H) (Min) (MH2) (MHz)Min (Q )Max Max
CMI453215U1R0K 1.0 35 10 50 0.60 650
CMI453215U1R2K 1.2 35 10 50 0.60 650
CMI453215U1R5K 15 35 10 45 0.60 600
CMI453215U1R8K 1.8 35 10 45 0.70 600
CMI453215U2R2K 2.2 35 10 40 0.70 500
CMI453215U2R7K 2.7 35 10 40 0.75 500
CMI453215U3R3K 3.3 35 10 35 0.80 500
CMI453215U3R9K 3.9 35 10 35 0.90 500
CMI453215U4R7K 4.7 30 10 25 0.95 500
CMI453215U5R6K 5.6 30 4 20 0.95 500
CMI453215U 6R8K 6.8 30 4 18 1.00 500
CMI453215U8R2K 8.2 30 2 17 115 450
CMI453215U 100K 10 30 2 16 125 450
CMI453215U120K 12 35 2 15 1.40 400
CMI453215J150K 15 35 1 14 145 400
CMI453215J180K 18 35 1 13 150 400
CMI453215J220K 22 35 1 12 150 300
CMI453215J270K 27 35 1 10 150 300
CMI453215J330M 33 40 1 10 150 250
CMI453215J390M 39 40 1 10 1.50 250
CMI453215J470M 47 40 1 8 165 250
CMI453215J560M 56 40 1 8 1.80 250
CMI453215J680M 68 40 1 6 2.00 200
CMI453215J820M 82 40 1 6 2.00 200
CMI453215J101M 100 40 1 6 20 150
CMI453215J121M 120 40 1 6 250 150
CMI453215J151M 150 40 1 5 3.00 150
CMI453215J181M 180 40 1 5 3.00 150
CMI453215J221M 220 40 1 5 3.20 100
CMI453215J271M 270 40 1 5 350 50
CMI453215J331M 330 40 1 3 350 50

CHARACTERISTICS CURVES
Inductance VS.DC Bias
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RELIABILITY TESTING

Q Value VS. Frequency
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Test methods

Type Item Specified value
Operating
1 temperature -40to +125
range
Storage
2 temperature -40 to +125
range
Solder temperature: 230+ 5
Duration: 4+ 1S
) Preheating temperature: 120 to 150
- At least 90% of terminal electrode T
3 Solderability | Preheating time: 60S
is covered by new solder ) o ] )
Flux: immersion into methanol solution with colophony for 3
to 5 sec.
Immersion speed: 25mm/sec
Solder temperature: 260+ 5
Appearance: .
L ) Duration: 10+ 0.5S
No significant abnormality. .
) . Preheating temperature: 120 to 150
Resistance | At least 75% of terminal electrode o
4 ) ) Preheating time: 60S
to soldering | is covered by new solder

Impedance change: within + 20%

Inductor change: withint 10%

Flux: immersion into methanol solution with colophony for 3
to 5 sec.
Immersion speed: 25mm/sec
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Type Item Specified value Test methods
Temperature: -40  for 30+ 3min
+85 for 30+ 3min
Transforming interval :max 20 sec
A rance:
ppearance Number of cycles: 32
c Thermal No significant abnormality.
shock Impedance change: within + 20% +657 S0mi 20 min
- withine 100
Inductor change: withint 10% T——
Temperature \
-40°0 ke, (max.)
Appearance:
Loading at PP o )
6 | No significant abnormality. Temperature: -55+ 2
ow
Impedance change: withint 20% Duration: 500 hrs
temperature .
Inductor change: withint 10%
. Appearance:
Loading at o ) Temperature: 85+ 2
) No significant abnormality. ) 24
7 high o Duration: 1000 J§" hrs
Impedance change: withint 20% .
temperature . Applied current: Rated current
Inductor change: withint 10%
. Appearance: Temperature: 55+ 2
Loading o ) ) o4
8 d No significant abnormality. Duration: 500 7§ hrs
under
Impedance change: withint 20% Humidity: 90 to 95%RH
Damp Heat . .
Inductor change : withint 10% Applied current: Rated current
Appearance: .
o ) Amplitude: 1.5mm
) ) No significant abnormality. o ] o
9 Vibration o Directions: 2hrs each in X Y Z direction
Impedance change: withint 20% )
o Frequency range: 10 to 55 to 10Hz (min)
Inductor change : withint 10%
Applied force: 5N force for 1005 and 1608 series. 10N force
for2012 3216 3225 4516 4532series.
Keep time 10+ 1S
Impedance change: withint 20%
Adhesion of | Inductor change : withint 10% Chip
10 N ~ =
electrode | Appearance: No significant SMoor 100 A0 +1s
. . Speed: 1.0mmis
abnormality. o
Glass Epoxy Board
hraunting Pad
wi
The body shall not be damaged b 1.0mm —s RO.5
Resistance p Y lied on the right g Y U“/
orces applied on the right.
11 | to pressure PP g TI —|

of substrate

d 13 13 2.0

w 2.0 3.0 4.0

@ V7

standard condition.

Note: When there are questions concerning, measurement shall be made after 24+ 2hrs of recovery under the
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PACKAGING
STANDAE QUANTITY
TYPE 100505 | 160808 | 201209 | 321609 | 321611 | 322513 | 451616 | 453215
Quantity(pcs) | 10000 4000 4000 4000 3000 3000 5000 3000
TAPING DRAWINGS
Embossed taping
Paper taping T Top tape
J Base tape

Base tape

Sprocket hole

Chip cavity

Sprocket hole

Chip cavity

i

(. O O O

A-N-N-N-

Chip filled Chip Chip filled Chip
TAPING DIMENSIONS (UNIT: mm)
Paper tape
Sprocket Hole 1.5 +0.1,0) Chip Cavity _
1. 751001
/ -
ﬂ}f p—P % Part NO. A B = T
o r—l I—I F'—I 'E: H 100505 | 0.65+ 0.1 | 1.15+ 0.1 | 2.0+ 0.05 | 0.8max
-f& T T £ 160808 | 1.0+ 0.2 | 1.8+ 0.2 | 4.0+ 0.2 | 1.1max
X { L) 201209 | 15+ 02 | 23+ 02 | 4.0+ 0.2 | 1.1max
F 40kl T——I |——
=0 _II:I-Ié)irtcriun of Foed @—— -
Embossed tape
PO ] P2 €
S o—d [f—d—o & ?///b S—a | -
{55 F
5= o = = | W }
Bo I__l
_ P | |—na e
200mm ﬂ'k ° 400mm Ko
No componant components No component
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4532 4516 3225 3216 2012

w 12.0+/-0.2 12.0+/-0.2 8.1+/-0.2 8.1+/-0.2 8.1+/-0.2
P 8.0+/-0.10 4.0+/-0.10 4.0+/-0.10 4.0+/-0.10 4.0+/-0.10
E 1.75+/-0.10 1.75+/-0.10 1.75+/-0.10 1.75+/-0.10 1.75+/-0.10
F 5.50+/-0.10 5.50+/-0.10 3.50+/-0.10 3.50+/-0.10 3.50+/-0.10
D 1.55+/-0.05 1.55+/-0.05 1.55+/-0.05 1.55+/-0.05 1.55+/-0.05

D1 1.5078:2% 1501825 1.50782% 1.5079:2% 1.50782%
Po 4.0+/-0.10 4.0+/-0.10 4.0+/-0.10 4.0+/-0.10 4.0+/-0.10
Pol0 |  40.0+/-0.20 40.0+/-0.20 40.0+/-0.20 40.0+/-0.20 40.0+/-0.20
P2 2.0+/-0.05 2.0+/-0.05 2.0+/-0.05 2.0+/-0.05 2.0+/-0.05
Ao 3.66+/-0.10 1.93+/-0.10 2.80+/-0.10 1.90+/-0.10 1.52+/-0.10
Bo 4.95+/-0.10 4.95+/-0.10 3.50+/-0.10 3.51+/-0.10 2.41+/-0.10
t 0.23+/-0.10 0.23+/-0.10 0.23+/-0.10 0.23+/-0.10 0.23+/-0.10

REEL DIMENSIONS (UNIT  mm)

A B C N G
178 | 22.0 | 125 | 67
CF-8 + + * * 8
2.0 2.0 15 | 2.0
330 | 22.0 | 12.5 | 110
CF-12| =+ + + 12

2.0 2.0 15 | 20

+

LEADER AND BLANK PORTION

Blank portions Chip cavity

Blank portions
-~

Leader

-

N

X

E@DIG»DIGH%QH

A (D man | > 2mm

——

Direction of tape feed T 2 A00mm

PEELING OFF FORCE : 0.05 to 0.7N in the direction show below.

160" to 150°

NN

Top tape or cowver tape

T

,/"'

Base tape
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