®

MICROWAVE | ND6000
. SILICON PIN DIODE

SERIES

FEATURES

¢ LOW, MEDIUM, & LONG LIFETIMES
e LOW SERIES RESISTANCE & CAPACITANCE
o HIGH RELIABILITY

DESCRIPTION AND APPLICATIONS

PIN diodes are characterized by current controlled, variable
resistors. The ND6000 microwave PIN diode series includes
diodes for VHF through 90 GHz. Applications include AGC, at-
tenuator, modulator, switch and phase shifter circuits.

OUTLINE DIMENSIONS (units in mm)

OUTLINE 3F

1.7 MAX

m

+F

CATHODE

MARKING \
CERAMIC
HEAT SINK
LHS

T
I‘— 6.0x1.0

-

.0

0.05

1.5 MAX

Cp = 0.24 pF
Lp = 02nH

OUTLINE 3M

1.3¢ MAX

ceraMic ~_ [

CATHODE __I
MARKING

HEAT SINK —

1.3 MAX

*All dimensions are typical uniess noted.
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ABSOLUTE MAXIMUM RATINGS (1 = 25°c)

CERAMIC

HEAT SINK

e

SYMBOLS PARAMETERS UNITS| RATINGS
VR Reverse Voltage
ND6261, 71, 81,
ND6361, 71 v 100
ND6461, 71 v 60
ND6481, ND6651, 61 ) 30
VRAM Peak Reverse Voltage
ND6261, 71, 81,
ND6361, 71 v 110
ND6461, 71 v 65
ND6481, ND6651, 61 \ 33
IF Forward Current mA 50
IEM Peak Forward Current
ND6261, 71, 81,
ND6361, 71,
ND6461, 71, 81 mA 150
ND6651, 61 mA 100
PT Total Power Dissipation
(Tc = 25°C)
ND6261, 71, 81,
ND6481 w 1
ND6361, 71 w 0.4
ND8&461, 71,
ND6651, 61 w 0.5
TstG Storage Temperature °C -65t0 +175
TJ Junction Temperature °C 175
TsDR Soldering Temperature °C 230
OUTLINE 3G
CATHODE
MARKING

—

¥

0.04

CERAMIC ———»r
CATHODE ———tiag’

MARKING

HEAT SINK

1.3 MAX

L 17
l-— 6.0x1.0 —-I——-I—— 10.0x1.0 —-I

Cp = 013 pF

Lp = 0.2nH

OUTLINE SE

3.3 MAX

16$+0.05

o




ND6000 SERIES
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ND6000 SERIES

TYPICAL PERFORMANCE CHARACTERISTICS (2 = 25°¢)

. ND6361, ND6371 ND6361, ND6371
FORWARD CURRENT REVERSE CURRENT
vs. FORWARD VOLTAGE vs. REVERSE VOLTAGE
100 100
50 = Ta = +125°C ;
= —1 +100. —
E 10 F > - E d
T "BEE 503 = = ’
= sF=F 25 = 10
& o r1aa & 7
8 1 = _(550 fEe==——rs 8
‘g 05—+ — 7 ,‘ 1if 8 p A
3 VA& . 4 o 1
& 0.1 ,/' l{( > I i -
0.05 LA
y 4 Fa S -
FAVE SR N
0.01 LTI 0.1
0 02 04 06 08 1 1.2 0.1 1 10 100
Forward Voltage, VF (V) Reverse Voltage, VR (V)
ND6361, ND6371
RF RESISTANCE ND6361, ND6371
vs. FORWARD CURRENT RF RESISTANCE vs. FREQUENCY
10k 100 k
f = 100 MHz | : e
Sk = L =0
@ NS g ok =
0 NN 7a = 75°C 0 IF = 300 pA IF = 50 pA
T 1k 1 c:; IF=1mA IF = 100 pA
o
§ 500 25°C NS § 1k —
ki N\ 2 T
)] ] 3 i
e NN o 100 = ===zz:
[T 100 W
o o
50 |
10 = ~=
B IF= 3mA
IF = 10 mA
10 1 L Lt Ll
0.001 001 003 01 03 1 1 10 100 1k
Forward Current, Ir (mA) Frequency, f (MHz)
ND6361, 71, ND6261, 71, 81 ND6261, 71, 81
JUNCTION CAPACITANCE REVERSE CURRENT
vs. REVERSE VOLTAGE vs. REVERSE VOLTAGE
10 100
= 1MH
~ s fcba o7l O TA= +125°
ol ' | = +100. 1 /A
3 : E 50
g 1 ND6361, 71 3 L5 25 3 i
c 1 “':; 0 7 l'
g o5 ~ o -2
& 5 1 -50.
g o — -65-3 7t
S N[ NDs261, 71, 81 g % S
g 0.1 fmodd + z 7
= - H S
© L o1
5 o0 : -
= 0.05 (T
¥ 4 Firmira i
'l IViVI
0.001 0.01 / / I I I
0.1 1 10 100 0 02 04 06 08 1 1.2
Reverse Voltage. VR (V) Forward Voltage, VF (V)
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ND6000 SERIES

TYPICAL PERFORMANCE CHARACTERISTICS (ma = 25°¢)

Reverse Current, IR (nA)

RF Resistance, Rs ()

Forwrad Current, Ir (nA)

. NDe6261, 71, 81
REVERSE CURRENT
vs. REVERSE VOLTAGE

Forward Voltage, VF (V)

80
_
/,
60 ™
L
40
20
0
o 20 40 60 80 100
Reverse Voltage, VR (V)
ND6261, 71, 81
RF RESISTANCE, JUNCTION
CAPACITANCE AND INDUCTANCE
vs. FORWARD CURRENT
10000 1000
5000 500
1000 180
500 1 50
11 Tl
155 I
100 10
50 i 1 5
L 1]
| Rs I
10 =1 3 LS- f=: !
5 Ci 1 0.5
i B
1 0.1
05 : 0.05
i |
0.1 15,01
0.001 0.01 0.1 1 10 100
Forward Current, IF (mA)
IF RANGE | IF RANGE Il
ND6461, ND6471
FORWARD CURRENT
vs. FORWARD VOLTAGE
100
50 Ta = +125°C 7 —
+100.
75
10 50\
5 205\ — /.
s S 1111
1 -50. /
05 =F_~65~3 HHT
8wl
f 4
.1
0.05 AR
raymai I
YATE.YRINIRE|
01 Jiaiiii
0 02 04 06 08 1 1.2

Junction Capacitance, Cy (pF)/Inductance, Ls (nH)
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RF Resistance, Rs (Q)

RF Resistance, Rs (Q)

Reverse Current, Ir (nA)

ND6261, 71, 81
RF RESISTANCE
vs. FORWARD CURRENT

2k
f = 100 MHz
1k \
N -
N
800 N
TA = 75°C ]
\ 1]
200 N N
25°C
NN
100
Ay
hy
50
0.001 0.003 0.01 0.03 0.1
Forward Current, IF (mA)
ND6261, 71, 81
RF RESISTANCE vs. FREQUENCY
10k
IF=093
tF=1mA IF = 0.01 mA
[~ TiF=3mA IF = 0.03 mA
Tk lF=30mA | IF=0.1mA
7/ I = 0.3mA]
1 FA9ANY] |
1 AT i
100
— Y 1 i H
Y 11 ¢ {
kY 1 !
10
A
3
1
05 1 15 2 25 3
Frequency, f (MHz)
ND6461, 71, 81, ND6651, 61
REVERSE CURRENT
vs. REVERSE VOLTAGE
1
05
o ND6461 & ND6471—_|_|] 1l
e
V4 [ ]
008 7@ /4D
ND6481+=—]
P = ND6651 & T]
417 NDG661
0.01 L Ll i 11
1 10 100

Reverse Voltage, VR (V)



ND6000 SERIES

TYPICAL PERFORMANCE CHARACTERISTICS (1a = 25°C)

RF Resistance, Rs (Q)

Forward Current, IF (mA)

Forward Current, IF (mA)

ND6461, 71
RF RESISTANCE
vs. FORWARD CURRENT

2k T———r——TrT
f = 100 MHz
1k
NS
500 \:\
N
300
NN Ta = 75°C
200
25°c NN
h\
100 \‘ \,
‘\
N
50 \
0.001 0.0020.003 0.005 0.01 0.02 003 005 0.1
Forward Current, Ir (mA)
ND6481
FORWARD CURRENT
vs. FORWARD VOLTAGE
100
s0 E TA= +125°C
. +1o | N ¥/
[ 75
12% 50
— 5. i
R il
o~
1 -2
0.5 =50 = T
% 65 Hit
[ ~J
0.1
2N
y /NI
0.01
0.005 HHHH
FXr Iy I 11
VIS
0.001 INImININE]
0 02 04 06 0.8 1 12
Forward Voltage, VF (V)
ND6651, ND6661
FORWARD CURRENT
vs. FORWARD VOLTAGE
100
I”
10
1
0.1
7
0.01
0.001 keude
04 05 06 07 08 09 1 11 01

Forward Voltage, VF (V)
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RF Resistance, Rs (Q)

RF Resistance, Rs (Q)

Junction Capacitance, CJ (pF)

ND6461, 71, ND6481, ND6651, 61
JUNCTION CAPACITANCE
vs. REVERSE VOLTAGE

10
f=1MHz
s ¢ =07V
1
08 ND6461, 71
| ND6481
0.1
ND6651, 61
0.05
0.01
0.1 1 10 100
Reverse Voltage, VR (V)
ND6481
RF RESISTANCE
vs. FORWARD CURRENT
2k L) LEEER IR RAS T
\ f = 100 MHz
1k A
h U ¥
N\
N\
500 Ta = 75°C —]
300
25°C |
200
NN
w\
100
50
0.004 0.001 0.003 0.01 0.03
Forward Current, IF (mA)
ND6651, ND6661
RF RESISTANCE
Rd (@) vs. FORWARD CURRENT
10k
1k
100 1]l
10 N
)i
1
it i il
0.1 I
0.0001 0001 001 01 1 10 100

Forward Current, IF (mA)



ND6000 SERIES

TYPICAL ADMITTANCE CHARACTERISTICS (1a = 25°0)

04

WAVELENGTHS

TOWARD LOAD 08

IF RANGE |

Cy
I
I

VMV
e

SWITCHING TIME MEASURING

1.5GHz
05GHz 1GHz  2GHz
2.5GHz
.x' 3GHz
0.2 X j
“rzo +J"z§// / 0.2
02l X X XX
& X
214 04 ® F=0
0.4 - x IF =10 pA
08 a JF=30pA
R o y 0O IF=100pA
20 ) * |F=03mA
0.8 08 O IF=1mA
- * |[F=10mA
1.0/0 a IF=30mA
1.0
1.50.4
AL 08/
o. y
1.0 » 19
Kakon I
1.5 15 1.5,
) » WAVELENGTHS
2 TOWARD GENERATOR
5
3
L A
&
AN

ND6261, 71, 81

f

= 0.5t0 3 GHz

Automatic Network Analyzer
Model 8542A (Hewlett Packard)

IF

RANGE i

O— WA — TN —0

rbs

CIRCUIT

DIODE

Ls

1]
I
Zo =50Q

v

»

20 =50Q

i ©

i
Il

PULSE GENERATOR

D

Ir BIAS

OSCILLOSCOPE
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®

ND6281-3A
‘ X-BAND SILICON PIN DIODE ND6281-3D

FEATURES OUTLINE DIMENSIONS (urits in mm)

o LOW DRIVING POWER OUTLINE 3A*

o WIDE RF RESISTANCE RANGE

' 45° 4.0 MiN. 4.0 MIN.
o SMALL SIZE ’\/. ) )
iy /A . 7/ ]

o LOW COST f

ABSOLUTE MAXIMUM RATINGS - 25°0) L, Mt [
CATHODE o038 NODE
SYMBOLS PARAMETERS UNITS| RATINGS OUTLINE 3D
VR Reverse Voltage \ 100 45°
VRM Peak Reverse Voitage \ 110 ty NEC —t
IF Forward Current mA 50 l (:) f‘” ;‘;005
IFM Peak Forward Current mA 150 I 4.0 MIN. % + 4.0 MIN, |
Po Power Dissipation w 1 18=010 10201
A Junction Temperature °C +175 o - I'
Ts1G Storage Temperature °C -65to0 +175 CATHODE ANODE T
Tsor | Soldering Temperature °C +230* COLORBOT: 1 RoE 012008
*One time within 10 seconds. *Moisture resistance of 3A package diode is about 500 HR HHT

(85°C, 85%), because 3A package has small moid potting
structure. If you need hermetic package diode, 3D package is
suitable.

ELECTRICAL CHARACTERISTICS (1a= 25°C)

PART NUMBER ND6281-3A ND6281-3D
PACKAGE OUTLINE 3A 3D
SYMBOLS PARAMETERS AND CONDITIONS UNITS | MIN | TYP | MAX| MIN | TYP | MAX
VF Forward Voltage at IF = 50 mA Vv 1 1
VR Reverse Voltage at Ir = 10 pA v 100 100
IR Reverse Currentat VR = 81V HA | 0.5 0.5
Cr Terminal Capacitance atf = 1 MHz, VR = 6 V pF 0.28 025
tRR Reverse Recovery Time at IF = 10 mA,
IR = 50 mA, 0.5 ¢ Ir Recovery ns 100 100
ros RF Resistance atf = 1.7 GHz, IF = 10 mA Q 2 2
rop RF Resistance atf = 1.7 GHz, IF = 10 pA Q 300 300
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ND6281-3A, ND6281-3D

TYPICAL PERFORMANCE CHARACTERISTICS (1a = 25°¢)

REVERSE CURRENT vs. FORWARD CURRENT vs.
FORWARD VOLTAGE FORWARD VOLTAGE
100 100
50 t
< 80 < 10
£ L g 5 v
= Lt o v o = -65
g 60 ] € e -50 |
5 ] E s == 2 E 25 |
(6] - e 50 00—
o a0 T o1 _ 75
g g oo 100 AP
4 S Ta = 125°CAF
20 0.01
0.005 F——— A
H T
0 0.001 LIV II T IT
(] 20 40 60 80 100 0 02 04 06 08 1 1.2
Reverse Voltage, Vr (V) Forward Voltage, VF (V)
JUNCTION CAPACITANCE vs. RF RESISTANCE vs.
REVERSE VOLTAGE FREQUENCY
1 10K
f=1MHz § = IF = 0 =
€ o5 ¢d =07V |
J [SHNRTY ==
o o IF = 0.01 mA =
g o2 - el
§ Ny @ IF = 0.03 mA
2 M g IF = 0.1 mA
g === = BAGDT _|
— é IF=03mA
§ 00 u IF=1mA
'g 258 10 3 N .
5 IF = 10 mA %IF:SmA
- v o e s
I | | |
0.01 1 IF = 30mA
0.1 1 10 100 05 1 1.5 2 25 3
Reverse Voltage, VR + ¢d (V) Frequency, f (GHz)
RF RESISTANCE, JUNCTION
RF RESISTANCE vs. CAPACITANCE AND INDUCTANCE vs.
FORWARD CURRENT FORWARD CURRENT
10K — S2; = = = =
5K - : H
2K oy -
Q .l
. —_ = N\
g « \u c ®= g = ==
o o 50~ g e ==
= N o 2 H
g = g gc ii
g NN Ta = 75°C g wo—~ g9 z == tH
@ N w50 &g ! EHH—
Q < ] O3 I
@O 200 N o c % 0.3 o it -
& o N\ & g ° 02 [ § 1 Ls
100 25°C NN o~ 23 o Exttins
H Sg
5l- S= oo0s t
2
f = 100 MHz |
50 L I Ll 1 Ll 1= 0.01 ﬂm ]l
0.001 0.003 0.01 0.03 0.1 0001 001 Of1 1 0 100
Forward Current, IF (mA) Forward Current, IF (mA)
(11 ———~f—— [F2)*

*See note on back page.
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ND6281-3A, ND6281-3D

TYPICAL SCATTERING PARAMETERS

WAVELENGTHS TOWARD GENERATOR

WAVELENGTHS TOWARD LOAD

f=0.51t03GHz
Automatic Network Analyzer
Model 8542A (HP)
ADMITTANCE PLOT

REVERSE RECOVERY TIME MEASUREMENT CIRCUIT

DIODE

IL N
LK}
U ¢ [zo=500 Zo=50Q| 2 @

PULSE GENERATOR OSCILLOSCOPE

IF BIAS

OSCILLOSCOPE @

IF

IR

Note:

o
a

[
l

AAA
\

opP

0.51r

|

tRR

[F2

DS Ls
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C-BAND SILICON PIN DIODE | ND6361-3A

ND6361-3D

FEATURES

e LOW DISTORTION: (IM3s = 75 dB)

* WIDE RF RESISTANCE RANGE: (30 dB)
e P TYPE BASE

e SMALL SIZE

e LOW COST

DESCRIPTION AND APPLICATIONS

Pin Diodes are characterized by current controlled, vari-
able resistors. The WD6361 PIN diode is designed for
use in C-Band applications such as: automatic gain con-
trol circuits, attenuators, RF limiters and switches. The
device is available in two packages versions,

ND6361-3A a

nd ND6361-3D.

ABSOLUTE MAXIMUM RATINGS (1x = 25°¢)

SYMBOLS PARAMETERS UNITS| RATINGS
VR Reverse Voltage \ 100
VRM Peak Reverse Voltage v 110
IF Forward Current mA 50
fFMm Peak Forward Current mA 150
Po Power Dissipation W 0.4
Ty Junction Temperature °C +175
TsTG Storage Temperature °C | -65to +175
TsoR Soldering Temperature °C 230*

*One time within 10 seconds.

ELECTRICAL CHARACTERISTICS (1a = 25°¢)

OUTLINE DIMENSIONS (Units in mm)

OUTLINE 3A*
-i:gyo 4.0 MIN. i l' 4.0 MIN. —ll
¥ 4 s
04
1.520.2

.

| m —— |
fa
A 5/
CATHODE ons ANODE
QUTLINE 3D
50
| NEC '
T
l (A) (B) l ¥
05+0.05
} 40MIN o f— aomm. “
1.920.10
;1 CERAMIC 1,0;:0.1
CATHODE ANODE 1+' 005
COLOR DOT: (A} RED
(B) BLACK

*Moisture resistance of 3A package diode is about 500 hr HHT
(85°C, 85%), because 3A package has small mold potting
structure. If you need a hermetic package diode, 3D packageis
recommended.

PART NUMBER ND6361-3A ND6361-3D
PACKAGE OUTLINE 3A 3D
SYMBOLS PARAMETERS AND CONDITIONS UNITS| MIN | TYP [ MAX ] MIN | TYP | MAX

VF Forward Voltage at IF = 50 mA \ 095 1.1 0951 1.1
VR Reverse Voltage at IR = 10 pA \ 100 100
Cr Terminal Capacitance att = 1 MHz, VR = 50V pF 043 | 0.63 0.4 0.6
fRR Reverse Recovery Time at IF = 10 mA, Ir = 16 pA,

0.5 « Ir recovery Ms 1 1
T Life Time atIF = 10 mA, Ir = 16 pA HS 2 2
rDs RF Resistance at IF = 10 mA, f = 100 MHz Q 8 10 8 10
rop RF Resistance at IF = 10 pA, f = 100 MHz kQ 2 4 2 4
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ND6361-3A, ND6361-3D

TYPICAL PERFORMANCE CHARACTERISTICS (12 = 25°¢)

~ REVERSE CURRENT vs. FORWARD CURRENT vs.
REVERSE VOLTAGE FORWARD VOLTAGE
100 P =2 100
i) | 50 ?
< < 10 ==
—— Ta = 125°C
E’ A E s ] Ta=
£ 10 & 100 °C
5 5 ! 75
o ] A FF 1]
g Il s 05 (S aarsa s 50
Qo Y (&) 717 77 25
g al B oos 277 0
a>, g . ;’Illl II"" 77 -25
& e VAW AV & i _—_‘__50
. 0.01 s S E S =, = _g5
0.005 ;7 ';7;7 y i ii’ —
y iy i 4 1
0.1 0.001 L L IL] L
0.1 1 10 100 0 02 04 06 08 10 1.2
Reverse Voltage, VR (V) Forward Voltage, VF (V)
JUNCTION CAPACITANCE vs. RF RESISTANCE vs.
REVERSE VOLTAGE FREQUENCY
prpp——rp 108
f=1MHz : H——
g bd =07V ) i =0
- 10
6 ) P e
- o i
10 = HY e =
§ g 107 IF =100 A H'Ir = 50 pA
3 g :
8 ' 3 T IF = 300 4A T i = T mA
O 452 = F =
p N c 10 = A
£ ! @ ] =
e = IF=3mA H
3 10
IF = 10 mA
o1 I ; it
0.1 1 10 100 1 10 100 1000
Reverse Voltage, Va + ¢ad (V) Frequency, f (MHz)
RF RESISTANCE vs.
RE RESISTANCE ve. tar MEASUREMENT CIRCUIT
10K e
t f = 100 MHz
5K DIODE
~ AN o P
=} N/ Ta'= 75°C L 210 =500 Z20=500| % @
€ « . |
g 500 s PULSE GENERATOR IF BIAS OSCILLOSCOPE
b 1] OSCILLOSCOPE
c IF
w 100 = H
I 5 iaas
50 HH Ir |1 0.51Ir —j
I ' l tRR ’
10

0003 001 003 01 03 1 10
Forward Current, IF (mA)
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K-BAND | ND6651-3A

SILICON PIN DIODE | ND6651-3D

FEATURES

* BROAD BAND: Up to K-Band
o LOWLOSS

e HIGH SPEED SWITCHING: Switching Speed = 0.5 ns

Ir/lr = 2 MA/100 mA

o LOW DRIVING POWER: IF < 2 mA

¢ SMALL SIZE
e LOW COST

ABSOLUTE MAXIMUM RATINGS (s - 25°c)

SYMBOLS PARAMETERS UNITS| RATINGS
Va Reverse Voltage v 30
VRM Peak Reverse Voltage \ 33
IF Forward Current mA 50
IFM Peak Forward Current mA 100
Po Power Dissipation w 05
Ty Junction Temperature °C +175
Ts16 Storage Temperature °Cc -65to +175
Tsor | Soldering Temperature °C 230*

*QOne time within 10 seconds.

OUTLINE DIMENSIONS (nits in mm)

OUTLINE 3A*
40MIN. i i 4.0 MIN.
fl
/4 . y/4 ]
[
0.4
1.5£0.2

-

L, m—#:% [ 12max

=¥ 7/

I anooe
CATHODE 0.38
OUTLINE 3D
NEC "
Zz | )
(A) (8) -7
l | e o - 0.5£0.05
} 40 MIN. —= e 40MNN, |
1.820.10
1.020.1
]
— — « &
CATHODE aooe |
COLOR DOT: (A) RED 0.1£0.05
(B) RED

*Moisture resistance of 3A package diode is about 500 Hr HHT
(85°C, 85%), because 3A package has small mold potting
structure. If you need hermetic package diode, 3D package is
suitable.

ELECTRICAL CHARACTERISTICS a = 25°¢)

PART NUMBER ND6651-3A ND6651-3D
PACKAGE OUTLINE 3A 3D
SYMBOLS PARAMETERS AND CONDITIONS UNITS | MIN | TYP | MAX | MIN | TYP | MAX
VF Forward Voltage at IF = 50 mA " 0.96 1 0.96 1
VR Reverse Voltage at Ir = 10 pA \ 30 30
IR Reverse Currentat VR = 20V nA 500 500
Cr Terminal Capacitance atf = 1 MHz, VR = 10V
ND6651-3A pF 0.33
ND6651-3D pF 0.30
trRR Reverse Recovery Time at IF = 10 mA, IR = 6 mA,
0.5 « In recovery ns 30 60 30 60
T Life Time atIF = 10 mA, IR = 6 mA ns 30 60 30 60
ros RF Resistance at IF = 10 mA, f = 100 MHz Q 25 25
roP RF Resistance at I = 10 pA, f = 100 Mhz Q 100 100
Lt Insertion Loss atf = 20 GHz, PN = 25 dBm dB 0.90 0.90
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ND6651-3A, ND6651-3D

TYPICAL PERFORMANCE CHARACTERISTICS (1a = 25°¢)

~ REVERSE CURRENT vs. FORWARD CURRENT vs.
REVERSE VOLTAGE FORWARD VOLTAGE

1000 100

-
o

N

o
-

Reverse Current, Is (nA)
8
Forward Current, IF (mA)

0.01
Lot F——F

7 .|
10 0.001 Ll
1 10 100 04 05 06 07 08 09 10 11 12

Reverse Voltage, VR (V) Forward Voltage, VF (V)

JUNCTION CAPACITANCE vs. FORWARD CURRENT/REVERSE
REVERSE VOLTAGE CURRENT vs. RECOVERY TIME

b,

1 TYPICAL / //
/'

1 f=1MHz
$d =07V

05

05

03 74 L/
OPERATING |/ /
0.1 /

/ A
005 A SPEC LIMIT

/
7

0.2 SPEC

0.1

0.05

0.03

P4
/
0.01
r

05 1 2 3 5 10 2030 50 03 05 1 35 10 30 50 70
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