L

trial, space, and military systems. These include point to point
communications, radar, radiometers, jammers, fuses, DME,
speed detectors, intrusion alarms, beacons, and height find-
ars. Rellability screening Is available upon request,
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Note: Heatsinks are Anodes
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FEATURES OUTLINE DIMENSIONS (units in mm)
¢ HIGH POWER OUTPUT AND WIDE FREQUENCY
SELECTION OUTLINE 1N (DHS)/ 1P (CHS)
3.50Wat 8 GHz
3.00 Wat 11 GHz o 2620.2¢> ol
220 W at 15 GHz
1.20 W at 20 GHz CERAMIC \ 1.320.1¢p
0.70 W at 30 GHz \ 0752007
0.40 W at 40 GHz i
0.20 \VIVV at 60 gll:'iz -
0.10 W at 80 GHz
0.05 W at 94 GHz S 988007
e HIGH EFFICIENCY S-ABUNC2A N 498203
12% at 8 GHz B
()
4% at 94 GHz — Cp = 025 pF
e SILICON SINGLE DRIFT REGION (SDR) AND DOUBLE L 3 Lp=008nH
DRIFT REGION (DDR)
¢ DIAMOND HEAT SINKS (DHS) COPPER HEAT SINKS OUTLINE 1T
(CHS) 295201
e HIGH RELIABILITY FOR INDUSTRIAL AND MILITARY 275¢
APPLICATIONS CERAMIC \{ | 0.8520.1
}
i 0.5
05 1
| [T
{ 1
ook R I B
N
| H | Cp = 0.15 pF
L Lp =010nH
OUTLINE &
DESCRIPTION AND APPLICATIONS H ‘D“f;’ 56 (CHS)
I~ 2.0x0.2Q =
The NEC CW IMPATT diode series includes a broad spectrum
of diodes from low cost SDR with CHS to high power DDR with CERAMIC
DHS types covering the 6 GHz to 100 GHz microwave region. 14
The single drift region (SDR) IMPATT diode Is a flat profile
P+NN* epitaxial mesa with an integral heat sink, and the dou- HEAT SINK
ble drift region (DDR) diode is a flat profile P*PNN* integral ~ 18
heat sink epitaxial mesa structure. l
Applications are IMPATT amplifiers and oscillators for indus- 1.8£0.05¢ EFF,’ : ggg '!":



B L427414 0001961 3 W J-Q77-/1

15 D

N E C/ CALIFORNIA

ND8 SERIES

{ tv-r) H1y) (1nod — doj X dOp) = (2Av) Ny 2
“ueder J0 uoReroossy fetsnpuy quond9y L

SOION
S9 g L 9 9 oL WO aouElsisay feway, oy
st'0 S9°0 S50 ov'o 050 St'0 3d L-AQ = A ‘adueyoede) uonounp (1-A2) )
oot 02 oL Sel s6 6 A vuw | = 4] ‘afejlop umopyeaig Ag
o2 | ooz 092 |obe 0oL | oyt 002 | 061 092 | 022 ost |ogt yw aun) Bugessdo doj|
opt | ozt SoL | s6 6 | c8 o8l ozt ovt |s2t SEL {o2L A afeon Bugeladg dop
Lt gl L'z 2t 8 9L % Kousioyg L
€€ | € gL{ot 80 | 20 v st 22| 2 2Lt M nding samod nod
ety e |2t |le il s 6|8 |96 |8|9i6]|8]|g | zpd Z3buey Aousnbory )
XVIN | JAL | NIW [XVIN |dAL |NIW | XYW | AL | NIW |XVIN |dAL | N0 | v {dAL] NI | xvm laar | N |sunn SNOILIGNOD ONY SHI1IWVHYI ST0GNAS
dNOWvIa ANOWvVIa H3ddOO anNowWvia aNowvia 434402 IJALINIS LVIH
Haa Has Has Hag Has Has IdAL LIVdWI
HS HS ) HS HS 55 ANF1LNO IDHIOVI
I2LSt 9LLSL ZList 0ZLSL SLISL LLLSL H3AWAN 93Y3ILSIDIY , rVI3
HS-MLL18AN | HS-LLUSAN 9S-1108AN HS-M80N8AN | HS-80S8AN HS-80d8AN Y3IGWAN LHVd
0.2 = v1) GNOILYDIHID3dS JONVINHO4Hd3d
os1y ainjesadway
002 0se Qo |uonounp sfeseny| GavirLy
amnesadwa)
09 QL I0}0e2 | 98s 0L 104082 | Do Buuspjog| wasy
amesadwa |
002+ 01 69— 002+ 0} 69~ Do ebeioyg| oist
aimesadwaj
002+ 01 59- 0S2+ 01 69- Do Bugersdg|  doL
uonedissig
(o Hik/(01-002) [fo-1) Hiy/(o1-052) | M Jamod ot i
SONLLYY SONILVY S1INN [SHIL1INVHYC |STOSNAS
qas Haa 3dAL LLVdWNI

.5z = v SHNILYH WAWIXVIN 3LNTOSAY

7-65



L

M LY27414 0001962 5 W=D/

LS5E D

N E C/ CALIFORNIA

ND8 SERIES

(tv-n H1y) (tnod ~ 40y X dOA) = GAVINLY 2
‘ueder 40 uoyeINoSSY feulsNpU] OIUCA03IT L

:S3ION
08 09 oY ce x4 oe Mo Bauglsisay feuliay ). -0y
oLo SLo 0z0 020 S0 520 4d 1~AgQ = YA ‘souejoede) uopounp (l-ngd 1D
Gl 9L g2 rag S 2e A vul L = Y] ‘abejop umopiealg AS
09t | oot 002 | 09L 002 { 09t 08l | St 0L |SkL sel yw juaun) Bugessdp <0|
22 | 02 € | 12 ge | 2€ S | ¥ 09 | sS (1,4 A abeyop, Bupesadp dOpA
14 Sy 9 8 oL g9 % fouaoy3 7}
900 | SO0 SL'0|0L0 00 | 020 050 [ot'0 08°0|0L0 seofoso| Mm ndingo Jemod 1nod
00L| 96 | /8|28 |08 0L 0L |09 ]|os |os|ov |celselocfsec|{seloe|sz | zHD Zobuey Aouanbaiy }
XVN | dAL | NIW {XVIN [dAL { NIW | XY | JAL | NIW [XVIN |dAL | NIW | XYIN | AL | NIW | XV [AL | NI [SLIND SNOLLIGNOD ANV SH3LINVHYd S108HAS
aNoOwvIa ANOWYIa ANOWYIQ GNOWvVIa anNowvia aNoWvIa IJALNIS LVIH
gaa gaa Haa 4ad Haa yas IdAL LLVdWI
1l 1l 11 NL Ni NL INILAO FOMIOVI
YIGWNN 9343LSIDIY , FYII
11-M96D8aN | L1-MOSr8aN 11-M09T18AN | NI-MOPNSAN | NL-MOCOSAN | NI-OCWSAN H39WNN LYVd
(v-D H1Y) (LNod - 4Ol X dOA) = BAVITLY 2
.:mam_. JO UOREIOOSSY [etasnpul J1uond3|3 L
:S3I0N
cl 48 € 6 6 80L Mo doUEYsIsaY [euusy) Ny
Se0 Sv'0 oo ovo S50 S0 4d L-Ag = ¥A ‘aouryoede) uogounp (t-n8) 1D
s9 8e 8e 08 s 25 A vw L = ¢ ‘ebejjop umopseaig Ag
ove | S8t 0se |oe2 ost | o9t osz | oge 09z |0e2 o/L |ost v waung Bupesedo doj
06 | 08 09 | 0S SS | 0S OLL | OOt 08 | 0L €L | S9 A abeyjop Bupesado dOA
oot 69 S 1 P A [ % Kouaoy3 b
gLzt 80 | 20 0 | €0 gz |22 2L| ¢ Zolso]| m inding Jemod inod
scjoe|ser|sc|oz| st |se|joc {srisr|stferjer|sL|za{est]stic | zuo 29buey Aousnbaig }
XV | dAL | NIW [XYIN AL [ NI [XVIN | dAL | NI | XYIN | JAL | NIN [XVIN [JAL| NIW | XV |JAL | NIW |SLINN SNOILIGNOD GNV SHILIWVHYd S109WAS
anowvia ANOWVIa H3IddOD anonvia AaNOWVYIa 434409 IJALINIS LV3H
Haa dHas das 4ag Has as IdAL L1VdINI
HS HS 55 HS ‘Nt HS 5g INFLAO ADMIOVd
£2iSL 8LLSL yLLSL zTist LISt €L1SL HIGWNN AIHILSIDAY , rVII
HS-MO0ZJ8AN | HS-0ZO8aN DS-0ZWBAN |HS ‘NI-MSLS8AN| HS-S1d8AN HS-SLNSAN H3GWNN 14vd

.52 = v1) SNOLLYOI4103dS FJONVINHO4H3d

7-66



| .

N E C/ CALIFORNIA 15E D WE bL427414 0001963 7 mm 'J——om//
D8 SERIES

TEST OSCILLATOR DIMENSIONS

FREQUENCY | WAVEGUIDE L1 L2 L3 L4 D1 D2 D3 D4 H
6-6 GHz WR-159 ni\g/2 n\g 15-5 256-18 6.5 4 6.5 6-5 6
7-8.2 GHz WR-137 g2 | n\g 13-4 20-10 6.5 38 6.5 6-5 5
8-10 GHz WR-112 n\g/2 n\g 10-3 16-9 6.4 36 6.4 6-5 4

10-12.4 GHz WR-90 nhg/2 n\g 8-2 12-8 6 34 6 46-5 3
12-14 GHz WR-75 nhg/2 n\g 7-15 10-5 6.5 34 55 4.4-4 2
13-18 GHz WR-62 nig/2 nAg 6-1.6 8-3.6 5 3 5 4-3.6 15
17-22 GHz WR-51 n\g/2 n\g 6-1 6-3.6 4 24 4 3.4-2.8 1
22-33 GHz WR-34 nhg/2 n\g 4-0.5 6-25 3.1 2.4 3.1 2.5-2 1
27~-40 GHz WR-28 n\g/2 ni\g 2-0.5 5-2.5 3.1 1.2 3.1 2.5-2 1

- COAXIAL-WAVEGUIDE TEST MOUNT

- M2 M1 +V
|~ SPRING
LOCK NUT—_|
RF ABSORBER ]
L4 s // (t.poiron)
TRANSFORMER ¢
P ——Tn 4| |—Dp3 — LoAD —~
d
SPACER RING ™ L
DIODE
1]
l D1 I
. MR-PO 75
I L3 '::Ll—r': — | L1 12
s I |
7
SPACER RING
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TYPICAL PERFORMANCE CHARACTERISTICS (1 = 25°¢)

Power Output, Pout (W)

Power Output, Pout (W)

Power Output, Pout (W)

ND8P08-5G
OPERATING CHARACTERISTICS

2 150
f=8GHz
1.6 140
Pout .
12 t 30
i |
A Vop
0.8 120
2
A
0.4 . 10
(] 100
60 80 100 120 140 180
Operating Current, lop (mA)
ND8U08BW-5H
OPERATING CHARACTERISTICS
6 210
f = 8 GHz
5 200
>
4 =1 POIUT 180
"
L~
3 e 4170
A ’/.’ Vop
-
2 -t [ 160
1 150
140

0
100

120 140 160 180 200 220

Operating Current, lor (mA)

ND8011-5G
OPERATING CHARACTERISTICS
‘ v T Q8
f=11GHz Pout
1"
08 " = 92
06 A 8
// Vor )
/ L~
04 // > 84
rl/
/
0.2 e’ 80
0 76
60 80 100 120 140 160

Operating Current, lop (mA)

Operating Voltage, Vop (V) Operating Voltage, Vor (V)

Operating Voitage, Vop (V)
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Power Output, Pout (W)

Power Output, Pout (W)

Power Output, Pout (W)

ND8S08-5H
OPERATING CHARACTERISTICS
‘[T-same 1
POUT
25 - 150
"
2 140
A
Vop
15 - 130
A P
v
o]
1 /V 120
/’
0.5 110
100

0
140 160 180 200 220 240 260

Operating Current, lop (mA)

ND8UO0SW-S5H
POWER OUTPUT vs. FREQUENCY
ATy = 200°C
/k —R\.
] .
Ty
ATy = 165°C ~
5 6 7 8 9 10

24

Frequency, t (GHz)

0.8

04

0
100

ND8R11-5H
OPERATING CHARACTERISTICS
f=11GHz Pout e
A 12
/ /,/ Vor 08
)4 /’ o
4 /I
A 80
)4
4 88
82

140 180 220 260 300 340

Operating Current, lop (mA)

Operating Voltage, Vop (V)

Operating Voitage, Vor (V)
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TYPICAL PERFORMANCE CHARACTERISTICS (1 = 25°¢)
NDST11W-5H NDST11W-5H
OPERATING CHARACTERISTICS POWER OUTPUT vs. FREQUENCY
150 5
f = 11 GHz
4 1“0 = 4
£ Pour 1 & g ATy = 200°C
] =
E 3 e 120 g ug. 3
Vor s g ATs = 160°C
2 v 120 @ o =2 B
B o}
P 7 : :
1 L 110 O ey
(] 100 o
80 120 160 200 240 280 8 ] 10 1" 12 13
Operating Current, lop (mA) Frequency, f (GHz)
ND8N15-5G ND8P15-5H
OPERATING CHARACTERISTICS OPERATING CHARACTERISTICS
gy 70 Ry 80
t = 15 GHz [ 1= 186z |
PouT Pout
08 88 16 78
z rd g g // %
3 L i > g 1. / >
0.8 7 Vor |68 g, a 4 74 o
g ,/ 8 K A Vor g
¢] rd (s}
o 04 r/ /‘ 64 E) g 08 // /l 70 E)
y<RY g 5 Z 8
A A g 5 g
0.2 62 O & 04 68 O
] 80 o 62
80 100 120 140 160 180 140 180 220 260 300 340
Operating Current, lop (mA) Operating Current, lor (mA)
ND8S15W-1N, ND8S15W-5H ND8S15W-1N, ND8S16W-5H
OPERATING CHARACTERISTICS POWER OUTPUT vs. FREQUENCY
1= 16GHz | e ‘
s Pout —| £ S5
3 105 3
5 Pl $ & ATs = 200°C
|7 ¢ &
g //VIOP . g 5, L~ N
o
g L7 S & rd N
0 Vi g (o} 4/ N
; e g : [P
7 @
TV ® & c AT = 160°C
0 ] 0
120 160 200 240 280 H 13 15 17 19
Operating Current, lop (mA) Frequency, f (GH2)
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TYPICAL PERFORMANCE CHARACTERISTICS (ma = 25°C)

Power Output, Pout (W) Power Output, Poutr (W)

Power Output, Pout (W)

ND8M20-5G
OPERATING CHARACTERISTICS
08 68
f = 20 GHz | |
)1
0.5 PouT —{ 54
,/
0.4 A 52
,4
0.3 /‘ vop 50
'I -
02 Vd - a8
.
d
0.1 48
0 44
80 100 120 140 160 180 200
Operating Current, lor (mA)
ND8P20W-5H
OPERATING CHARACTERISTICS
= 206z I ®
Pout —
o
18 / 86
/
1.2 r/ 82
P
— OP {-—
0.8 P
. > 78
4/
>
04 74
0 70
120 140 160 180 200 220
Operating Current, lor (mA)
ND8M30-1N
OPERATING CHARACTERISTICS
500 T T ” 48
f = 30 GHz
400 /‘ Pout +— 44
300 42
20 / Vop
4 40
///
100 | 38
0 38
20 60 100 140 180 220

Operating Current, lor (mA)

Operating Voltage, Vop (V) Operating Voltage, Vor (V)

Operating Voltage, Vor (V)
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Power Output, Pout (W)

Power Output, Pout (W)

Power Output, Pout (W)

ND8020-5H
OPERATING CHARACTERISTICS
Y[ =20Gnz oot 1
1 A 55
//
08 163
/ 4 /Vop
06 5 51
//
0.4 ,/ ,’ 49
AL/
0.2 / / 47
/
] 45
80 120 160 200 240 280 320
Operating Current, lop (mA)
ND8O30OW-1N
OPERATING CHARACTERISTICS
1 E 60
f = 30 GHz Pout |
038 /‘ 58
P
06 58
AT AT
04 // ” 54
0.2 7/ 52
0 50
80 100 120 140 160 180
Operating Current, lor (mA)
ND8M30-1N
POWER OUTPUT vs. FREQUENCY
600
Soo I ATy = 200°C
P et —
400 N
A N
300 { o M, \'
P RN
Y
200
ATy = 160°C
100
0

8 28 30 32 34 B
Frequency, f (GH2)

Operating Voltage, Vop (V)

Operating Voltage, Vop (V)
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TYPICAL PERFORMANCE CHARACTERISTICS (4 = 25°0)

ND8N4OW-1N . - . NDSLEOW-1T

(OPERATING CHARACTERISTICS ' ’ OPERATING CHARACTERISTICS
I = 40 GHz - " ‘% [F= 60 Ghz %
aE A s
g o . * —15 g ) Pour —133 %
§ .| Pour 4 .= 5 =
8, o Vor — g
g. 04 - ,ﬁop 54 § g. 200 an 9
o ,/,4/ 2 2 g
w .
§ 02 ] — 50 g- n‘gl 100 / 20 §
e o / o
7
0 . i 6 27
50 70 80 110 120 40 80 120 160 200
Operating Currént, lor (mA) Operating Current, lor (mA)
ND8JBOW-1T - R ND8GO6W-1T
OPERATING CHARACTERISTICS . i OPERATING CHARACTERISTICS
240 [r—pm—p——ye—r 222 - 23
1 = 80 GHz "% =196 Ghz T
200 21.8 s s
g Pout a g 120 2 &
160 214 8 S
g . : :
g 120 pa Vop —f21 % g_ 80 / - 4 21 %
. > >
(o] - g) o y, / Vor g
80 - 208 3 5 4 =]
/ L'/ 5 =
/ S e /| ® 8
40 / 202 V.
. ) 4
[ 108 0 19
70 90 110 130 150 170 180 40 80 120 180 200
Operating Current, lop (mA) Operating Current, lop (mA)
CW IMPATT SELECTION GRAPH
4 F\\
g \
g 1 N \\
.g- .
3 SIS
5 SDR/CHS AV
x i B
S SDRDHS | . |
3 N
2 11N
DOR/DHS N
0.1
8 10 20 30 40 60 80 100

' Frequency, t (GHz)
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Additional Diode Products T=07-07
SILICON SCHOTTKY BARRIER DIODES
ABSOLUTE MAXIMUM RATINGS|ELECTRICAL CHARACTERISTICS
PART QUANTITY- PACKAGE IDELTA| DELTA!
SERIES | NUMBER | CONFIGURATION CODE Pr IF I¢ Tsra @IF§ VF VF Cr Cr
(mW) | (mA) | (mA) ©) MAY[(mV) | (mV) | (p) | (pf)
PEAK MAX | MAX | MAX | MAX
ND411 |ND4116-2 pair-tee 4-pinMM | 150 | 30 -55t0 +125] 1 230 ] 10 12 | 02
ND412 {ND4126-2 pair-tree 4-pinMM | 150 | 35 5510 +125] 10| 550 | 10 12 | 02
ND434 |ND434G quad-array 8-pin MF | 200 | &0 -55t0 +125| 10 | 550 | 15 1.2 02
ND487 |ND487C1-00 quad-cross chip 50 } 150 |-65to +160| 1 300 20
ND487C1-3P quad-cross 3P 300} 50 | 150 }-65t0 +150| 1 300} 20 10 | 041
ND487C1-3R quad-cross 3R 300 | 50 | 150 |-65t0 +150] 1 300 | 20 12 | 02
ND487C2-00 quad-cross chip 50 | 150 |-65to +150] 1 500 | 20
ND487C2-3P quad-cross 3P 300 ] 50 | 150 |-65to +150] 1 600 | 20 10 | 01
ND487C2-3R quad-cross 3R 300 | 50 | 150 {-65t0 +1501 1 600 | 20 12 0.2
ND487R1-00 quad-ring chip 50 | 150 |-65t0 +150( 1 300 20
ND487R1-3P quad-ring 3P 300 | 50 | 150 |[-65to +150| 1 300} 20 10 | 01
ND487R1-3R quad-ring 3R 300 | 50 | 150 |-65to +150] 1 300 | 20 1.2 0.2
ND487R2-00 quad-ring chip 50 | 150 |-65t0 +150| 1 500 | 20
ND487R2-3P quad-ring 3P 300 | 50 | 150 |-65to +150] 1 §00 | 20 10 | 0.1
ND487R2-3R quad-ring 3R 300! 50 | 150 |-65t0 +150| 1 500 | 20 1.2 0.2
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