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Microwave Schottky Diodes
FEATURES

+ High F; — N type
* Low 14 Noise — P Type

= Sputtered Contacts for Optimum Bondability
and Reliablity

= Broad Range of Barriers

ENVIRONMENTAL RATINGS
_ (MAXIMUM) ——————————
Operating Tempsrature.................-85°C to +200°C
Storage Temperature ..................-85°C to +200°C
Power Dissipation @ 25°C ........... 100mW, Derate
........................................ Linearly to zero at 150°C
Soldering Temparature .......... 230°C for 5 seconds

..MP 2001 Thanium

..MP 2002 ..Thanium
_.MP 2003 | _____Titanium
MP2004 | P4 | 1 )28 .2 118 )\ o btow 1 Titanaurn

MP 2005 Titanium
JMP2011 | €13 | e NICE
_.MP 2012 | e NG
_.MP 2013 | e NCE
_.MP. 2014 e NICT

MP2015 | M2 3 42 18 15 Medium NiCr

MP 202t | C13 4 52 .08 14 High Palladium

MP 2025 M2 4 .52 18 14 High Palladium
_MP2031 ) C13 | 5 1 62 | 08 ... 12 . . VeryHigh | | Platinum____
JMP2032 | E1_ | G 62 [ ... 20 | 12 . VeyHigh | ] Platinum_____
| MP2033 | BI 1 . 5 L 62 | 0 1 12 | .. VeyHignh | | Platinum
....'-!'?..?Q@:!.1____Ef*_ ............. I N 62 | 25 | 12 | VeyHigh | | Platinum_

MP 2035 M2 5 .62 18 12 Very High Ptatinum

Electrical Specifications @ +25° C - P Type

.................................................. 25 |25 | ... Hgh | _ Thanium
.18 25 High Titanium
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Zero Bias Schottky Diodes

FEATURES

* High Sensitivity Detector Without Bias
» Broadband Operation Through 26 GHz
» Low 1/f (Flicker) Noise

* High Reliability Planar Construction

ENVIRONMENTAL RATINGS
_ (MAXTMUM) e
Operating Temperature ...............-65°C to +200°C
Storage Temperature ... -65°C to +200°C
Power Dissipation @ 25°C ............ 100mW, Derate
........................................ Linearty to zero at 150°C
Soldering Temperature .......... 230°C for 5 seconds

16

1 3 .
MP 2052 E1 1 3 27 3000 B0OO 18
MP 2053 B1 1 3 10 3000 BO0O 40
MP 2054 P4 1 3 ] 3000 8000 12
MP 2055 PS5 1 a 28 3000 8000 18
MP 2056 M2 1 3 35 3000 8000 18
MP 2057 105 1 3 27 3000 BOOO 18

Electrical Specifications @ +25° C - 2060 Series

MP 2061 C16 2 10 10 5000 10,000

MP 2062 E1 2 10 27 5000 10,000 18
MP 2063 B1 2 10 10 5000 10,000

MP 2064 P4 2 10 32 5000 10,000 12
MP 2065 P5 2 10 28 5000 10,000 18
MP 2066 (¥ 2 10 A5 5000 10,000 18
MP 2067 105 2 10 27 5000 10,000 18

Electrical Specifications @ +25° C - 2070 Series

3 5 12,000
MP 2072 El 3 5 27 80C0 12,000 18
MP 2073 B1 3 S 10 8000 12,000
MP 2074 P4 3 5 .32 8000 12,000 12
MP 2075 P5 3 5 .28 8000 12,000 18
MP 2076 M2 3 5 A5 8000 12,000 18
MP 2077 105 3 ) 27 8000 12,0000 18
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icrowave (&b

Microwave Schottky Ring Quads

FEATURES

« Low Inductance Leadless Rings

» High Fco

+ High Temperature Tri-Metal System

Operating Temperature
Storage Temperature
Power Dissipation @ 25°C
cerveeessssssnsssssessernereneeeeee LINEATY t0- zero &t 150°C
Soldering Temperature .......... 230°C for 5 seconds

ENVIRONMENTAL RATINGS

(MAXIMUM)

-65°C to
-65°C to
100mWw.

+200°C
+200°C
Derate

E7r

Electrical Specifications @ +25° C - Low Barrier (Titanium)

MP2404 54 290 0.30 15 20 12

mp2aos| E4 [ 270 [ 015 | 5 |15 | 6
[ mp2a0s| w1 | 270 | 015 | . 5| s 1 8
wp2s07| E7 [ 270 [ 020 | . 5 4 s | 8
| wp2g08| Es | 270 | 025 | 5 | s | 6
MP2409 54 270 0.35 15 15 12

| mp2at0| Es [ 240 [ 025 | . TR T 2
| mp2a11f M1 [ 240 | 025 | I AT T 8|
| Mp2at2| E7 | 240 | 030 | 5 |t Lo 12
wpaa1z| E3 | 240 | 035 | 5 |0 Lo 2
MP2414 S4 240 0.45 15 10 B

mp2a1s| E4 [ 220 | 050 | 5 | & | 6|
| wp2ate] w1 | 220 [ 050 | 5| R I
| wp2at7| €7 | 220 | 055 | G S T
mp2ar8| E3 | 220 | 0.60 | | g a4 ]
MP2419 54 220 0.70 15 8 4
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Microwave Schottky Ring Quads

Electrical Specifications @ +25° C - Intermediate Barrler (Nickel)

MP2420 | E4 360 0.10 15 20 20
MP2421 | M1 360 0.10 15 20 26
MP2422 | E7 360 0.15 15 20 26
MP2423 | E3 360 0.20 15 20 18
MP2424 | 34 360 0.30 15 20 12
MP2425 | E4 340 0.15 15 15 16
MP2426 | M 340 0.15 15 15 18
MP2427 | E7 340 0.20 15 15 18
MP2428 | E3 340 0.25 15 15 16
MP2429 | sS4 340 0.35 i5 15 12
MP2430 | E4 310 0.25 15 10 12
_MP2431 | M1 310 0.25 15 10 18
MP2432 | E7 310 0.30 15 10 12
MP2433 | E3 310 0.35 15 19 12
MP2434 | S4 310 0.45 15 10 8
MP2435 | E4 290 0.50 15 8 6
MP2436 | M1 290 0.50 15 8 8
MP2437 | E7 290 0.55 15 8 6
MP2438 | E3 290 0.60 15 8 4
MP2439 | S4 290 0.70 15 8 4

Electrical Specifications

@ +25° C - Medium Barrier (Nichrome)

MP 2440 E4 420 0.10 15 20 20
MP 2441 M1 420 0.10 15 20 26
MP 2442 g7 420 0.15 15 20 26
MP 2443 E3 420 0.20 158 20 18
MP 2444 54 420 0.30 15 20 12
MP2445 | E4 400 ~ 0.15 18 15 16
MP 2446 | M1 400 0.15 15 15 18
MP 2447 E7 400 0.20 15 15 18
MP2448 | E3 400 0.25 15 15 16
MP 2449 54 400 0.35 15 15 12
MP 2450 E4 380 0.25 i5 10 12
MP 2451 M1 380 0.25 16 10 18
MP 2452 E7 380 0.30 15 10 12
MP 2453 E3 380 0.35 15 10 12
MP 2454 S4 380 0.45 15 10 8
MP 2455 E4 360 0.50 15 8 )
MP 2456 | M1 360 0.50 15 8 8
MP 2457 | E7 360 0.55 15 W8 .8
_____ MP 2458 E3 360 0.80 15 8 4
MP 2459 S4 360 0.70 15 8 4
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Microwave Schottky Ring Quads

Electrical Specificalions @ +25° C - High Barrier (Palladium)

MP2460 E4 520 0.10

20 15 20
MP2461 M1 520 Q.10 20 15 26
MP2462 E7 520 0.15 20 15 26
..Mp24s3 [ E3 520 0.20 20 15 18
MP2464 54 520 0.30 20 15 12
MP2465 E4 500 0.15 20 12 16
MP2456 | M1 500 0.15 20 12 18
MP2467 E7 500 0.20 20 12 18
MP2468 E3 500 025 20 12 16
MP2469 S4 500 0.35 20 12 12
MP2470 E4 480 0.25 20 10 i2
MP2471 M1 480 0.25 20 10 18
MP2472 E7 480 0.30 20 10 12
MP2473 E3 480 0.35 20 10 12
MP2474 sS4 4380 0.45 20 10 8
MP2475 E4d 460 Q50 20 8 =)
MP2476 M1 460 0.50 20 8 8
MP2477 E7 460 055 20 8 =]
MP2478 E3 460 0.60 20 8 4
MP2479 5S4 460 0.70 20 8 4
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Microwave Schottky Ring Quads

Electrical Specifications @ +25° C - Very High Barrier (Platinum)

MP2480

20 20 20

MP2481 620 0.10 20 20 26
MP2482 620 015 20 0 |1 26
 MP2483 | E3 620 0.20 20 . 20 18
MP2484 620 _ 0.30 20 20 12
MP2485 600 0.15 20 15 16
MP2436 600 0.15 20 15 18
_Mp2ag7 | E7 | 600 020 20 .. 15, 18
MP2488 600 0.05 20 15 16
MP2489 600 0.35 20 15 12
_MP2490 580 0.25 20 10 12
MP2491 580 025 20 10 18
MP2492 580 0.30 20 10 12
MP2493 580 0.35 20 10 12
MP2494 580 045 20 10 8
MP24g5 560 0.50 20 8 6
MP2496 560 0.50 20 8 8
MP2497 560 0.55 20 8 6
MP2498 560 0.60 20 8 4
MP2499 560 0.70 20 8 4
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Microwave

General Purpose Schottky Diodes

FEATURES

* Fast switching-PSEC

« High breakdown voltage
* Low cost - H-P equivalents G1
¢ Off-set bonding pad

ENVIRONMENTAL RATINGS

—_—— e  (MAXIMUM) e
Operating Temperature .................-65°C to +200°C
Storage Temperature ........cceeeeeee -65°C to +200°C 1065

Power Dissipation @ 25°C ._.......... 100mW. Derate *(Optional Packags}
coveteeeereneemeeeneneeesecnnnens LINGAMY 10 zEro at 150°C
Soldering Temperature .......... 230°C for 5 seconds

c21

Electrical Specifications @ +25 "C - Single Diodes

MP2087 | C1 20 1.1 0.41 35 100 15 100
MP2088 | Ci 15 0.4 0.41 35 500 10 100
MP2097 | C1 15 1.1 0.41 20 100 8 100
MP2810 | Gt 20 12 0.41 35 100 15 100
MP2B11 | Gi 15 12 0.41 20 100 8 100
1N5712 Q1 20 1.2 0.55 35 100 15 100
1NS5713 G1 15 1.2 0.41 20 100 8 100
MP2835 | Gi B¢1) 1.0 0.34 10(2) 100 1 100
MP2836 | C21 8(1) 0.9 0.34 10(2) 100 1 100
MP2800 | G 70 2.0 0.41 15 | =eo00 50 100
MP2801 | Ct 70 1.9 0.41 15 200 50 100

INST11 | G 70 20 0.41 15 200 50 100

High Conductance Diodes

MP2232 G1 15 3a.5(1} 30 150 1000 100
MP2233 103 15 3.501 30 150 1000 5 100

o

Note (1) : V (min) measured with I_= 100 uA
Note (2) : | {min) measured withV_= 0.45v
Note {3) : Krakauer method
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Mpulse

‘General Purpose Schottky Diodes
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M pulse

Monolithic Schott-ky Bridge Quad Diodes

FEATURES

* L ow Leakage
« High Breakdown Voltage
+ iLeadless Quad Packags
+ Low Inductance
« For Samplers, Mixers, Modulators

ENVIRCONMENTAL RATINGS

{MAKTMLIM)

Operating Temperature ................-85°0 to +200°C
Storage TeMPErature .oowewnenn 8570 10 +200%C
Power Dissipation @ 25°C .....cceveveee. TOEMW .
Derate Linearly to zarp at 150°C
Soldeting Tamperatura _......... 230°C for 5 seconds

Electrical Specifications & +25 °C

MNeotes:

MP2602

“mP2ee3 | Es | TTagn | os T 20 | 3
MP2604 M3 420 015 19
TMP2805 T | I 420 0.23 g
"MP2s0s | B3 | 420 | o028 | 18
MP2607 M3 5210) 0.15 18
TMPREOST B4 | 520 | 025 | iE
TMPEEOS T E3 520 | 025 e
MP2510 W3 620 0.15 17
THMP28TT T =" 620 | 023 | AT
- MP2612 | | E3 | 620 | 025 37 5 T3¢

1. Maamurn AV, is less than or equal to 20 mV at 1 mA.
2. Other seleclions available. Notes:

10
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GaAs Schottky Mixer Diodes

FEATURES

E3
¢ Low Noise Figure
* Low Capacitance , -
* Low Series Resistance '
E8

1

ENVIRONMENTAL RATINGS

-  (MAXIMUM)} ———
Qperating Temperature -65°C to +150°C M2 (optional) \
Storage Temperature .................... -65°C to +200°C

Soldering Temperature ........ 230°C for 10 seconds C13 .

SINGLES « Electrical Specifications @ +25°C

6.0 200-400 2.0:1

MP2921 C13 0.06 8 700 5

Mp2922* M2 .10 8 700 5 6.0 200-400 2.0:1
MP2923 E8 0.15 8 700 5 6.0 200-400 2.01
MP2924 P5 0.18 8 700 5 6.0 200-400 2.0:1
MP2925 570 0.22 8 700 5 60 200-400 2.01

RING / BRIDGE QUADS ¢ Electrical Specifications @ +25° C

MP2941
MP2962 BRIDGE

*NOTE: Optional Package Cutline and Circuit Configurations Available upon Request

M-pulse Microwave s 576 Charcot Avenug, San Jose, CA 95131 = (408) 432-1480 = Fax (408) 432-3440 = www.mpulsemw.com 1
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Microwave &

PIN Diodes

FEATURES

» Low Punch-through Voltage

¢ Low Loss

« State of the Art Performance

» High Temperature Metal System

» Glassivated for High Reliability

Cperating Temperature

Storage Temperature ......

Soldering Temperature ......

ENVIRONMENTAL RATINGS

{(MAXIMUM}

................. -65°C

.......... -65°G
... 230°C for

to +200°C
to +200°C
5 seconds

Electrical Specifications @ +25° C

Et

M2 (optional)

2 |1 8 | 10 Limiter
e 4 Limiter ...
L/ N Limiter
MP 5024 15 . 10 Limiter
L T c7 .30 ). 20 Limiter
mpsos2 | P2 | %0 | 08 }\ &0 20 . Limiter |
_MP 5033 | GY ... 30 | .. ..08 20 . Limfter ]
MP 5034 Ef 30 .08 20 Limiter

Fast Switch

High frequency_ |

_mps207 | P2
.Mps520s | GI..
MP 5209 E1
_Mpssol | CIf
MP5se2 | P2
_MP5503 | Gf

MP 5504 E1

.Mp ss07 | P2

_MP 5508 | Gf

JMP 5509 | ET
MP_5510 105

100 High Freguency
,,,,, 300 | Low Cost |
300 Low Cost |
...300 Low Cosf |
300 Low Cost
,,,,, 500 | High Power |
..... 500 | High Power
_____ 500 | High Power
500 High Power
L Attenvator
200 4. Attenuator |
200 ... Attonuator |
200 | Attonuator ]
200 Altenuator
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PIN Diodes

rves A, B, an how typical RF rasistan nder diffarant
CASE DIMENSIONS Cu es A, B, a d C show typica esistance under diffare
conditions.
rof Curve A
L 025
0.0055, o
o P —_
fo15 P
4——,0:5—-’-" 5100
Q
=z
E "
2 0 [MB 520
w
o e —
3 PNl 2061
& 1
oy
a d
01
o1 1 10 100
|+ -FORWARD CURRENT (mA)
Curve B
1,000

-
]
L=}

-

Rg -DIODE RESISTANCER )
Y
(=]

o.1
0.1 1 10 100
| -FORWARD CURRENT (mA)
Curve C
1,000
PIN Diode Application Not
1. All Diodes are heat sink cathode. NIP polarity & 100
may be available upon request. g iF ]
2. Other packages may be available upon request I s [
g 10
m 14
A1) —
Q —y
o S
D. 1
m'l) i |
it it
i I
0.1 I I
o1 1 10 100

| ¢ -FORWARD CURRENT (mA}

1. C,p is depleted capacitance when measured at 1 MHz. Junction capacitance at and above 1 GHz does not change with bias and is
equal to the 1 MHz depleted capacitance. Minimum loss is obtained when the junction is fully depleted. All M-pulse switching PIN
dicdes are essentially depleted in the 0 1o 5 volt bias region providing minimum loss with approximately 5 Volts reverse bias.
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Series PIN Switching Elements

FEATURES

» High RF Power Handling

+ Easy Assembly

« High Reliability Metal System
» Very Low Inductance

ENVIRONMENTAL RATINGS

—_  {(MAXxXIMUM) ——————
Operating Temperature ................-653°C to +200°C
Storage Temperature ................-65°C to +200°C
Soldering Temperature .......... 230°C for 5 seconds

HIGH ISOLATICN « Electrical Specifications @ +25°C

MP5221
MP5222
MP5230
MP5232

1000
=m==: == Fm
= =
o~ AN
g NN
S \\:\‘ \\
‘é’ 100 N
c ~ H Diode
.g \\ fi— Capacitance
7 N (F)
T 0 NN 0.020
3 S 0,035
Dl . = et i 0.050
ﬂ? ST - ’
"\‘ | e 0.100
1 ™ [l
Ji
0.01 0.1 1.0 10 100

I-Forward Current (mA)
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A pulse

Series PIN Switching Elements

@ 1000 = i
E %\ E 0.9
lf AP ‘D o8
S 300 NNARYN 2
E 200 ANNNRN 47 v
it \\\\Q\ Ui wn 06 B
ql,) 100 AN \‘\‘ vy 8 05 //
O \‘ ‘lz%@‘ Y ] 0s
c b % S N g .
= L\ ,S{“f N\ £ 03 4
o 30 SCNNNA N\ O .. L~
o o i N h 02 1
% 20 \\ A \\ AINEH £ ., //
N ; L

© 10 N .

1 2 3 10 20 30 100 b 1 2 3 4 5 €& 7 8

Frequency - GHz Ry - Ohms

Single Series Element Isolation
(50 Ohm System)

M2 Normally installed by die Normally installed
attach with either epoxy or solder. ~ by T.C. bonding leads
Please specify method. to circuit.

|
[ 0.028 |

m— .

-

Notes :
1. Dimensions are in inches.
2. Unless otherwise specified dimensions are nominal.

10
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A pulse;

Step Recovery Diodes

FEATURES

* Low RS

¢ Long Lifetime

e Fast Transition Time

« High Temperature Metal System

ENVIRONMENTAL RATINGS

(MAXIMUM)

Storage Temperature ........ccoew.....~69°C  to +200°C
Soldering Temperature ........ +230°C far 5 seconds

Operating Temperature ... -65°C to +175°C

Electrical Specifications @ +25° C

MP4021
MP4025
_____ MP4031 | G0 | 30 14
MP4032 | P2 30 [T
_____ MP4033 | B\ | T30 T
MPao3d | | 30 ] R
MP4035 G 30 12
_____ MP4041 | C10__| 40 8
Mpagaz [T P2 | a0 ] T
MPagas | I B
TMPaoas [ TTm2 T 40 e
MP4045 G1 40 a
MP4061 Ci5 60 4
“wpaos2 | B5 T 5o [
WPdoss T Ei S g
TiPces |1 Mz 6] T
Mpaoss |G 66" I S

16

M-pulss Microwave = 576 Charcot Avenue, San Jose, CA 95131 = (408) 432-1480 » Fax (408) 432-3440 » www.mpulsemw.com




N pulse:

Step Recovery Diodes

FIGURE 1 FIGURE 2
10,000 I 100
ey i i i
% ~ | i H 1
& e N I N Il
w N ]
2000 et 10
- H ~ 4 Ty EHHE 7
5 = 1 I
Q ~ il : | 1|
= ~ &2 I "‘\k\ [
gwo E " 1
[r———tr
Ll i i | 11
o | 1
- I ~ 1
| ™ I ‘\\
10 | [N 0.1 I
0.1 1 10 100 a1 1 10 100
OUTPUT FREQUENCY {GHz) OUTPUT FREQUENCY (GHz)
Curve showing Transition Time (t,) versus Curve showing recommended nominal Cux
QOutput Frequency for best efficiency. versus Output Frequencgy for good impedance
match and stability.
FIGURE 3 FIGURE 4
10,000 20
1,000 N
3 IR
W "
e - [74)
& 100 % 10
b /
5 — /
[} 10 »
o |
"~ ="
]
| ¢
100 75 50 25 i 0
1MHZ 1O0MHZ 100MHZ 1GHz 10 GHz ﬂjc
INPUT FREQUENGY . ) ded P
Curve showing minimum Lifetime (T) versus inpué% ﬁu\:\;?sir;o'mg?mn:;;?gaﬁ??eme)n ed Fowar
frequenct for maximum efficiency. i A B
ue e for Ambient Temperature (T, ) at25°C.

-

L S . —l—' o f
b T C10 A = 0.003 |*-| ool
2 adse C14 A = 0.002 goz
Et C15 A =0.004 P3 0.075 2-46 UNC-2A Threacs
0.058 1 withC.050 Daep Bristol Socket
ALL DIMENSIONS IN INCHES
Alternate Packaging is available upon request.
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W-pulses

Abrupt Tuning Varactor Diodes ¢ 30 VOLT SERIES

FEATURES

« High Q

* | ow Leakage
« +10% Standard Tolerance
« Glassivated for High Reliability

ENVIRONMENTAL RATINGS

{MAXIMUM)

Operating Tempgrature................-85°C to +175°C
Storage Temperatura
Soldering Temperature

-65°C to +200°C

Electrical Specifications @ 25°

Cc

MP 6312 E1 1.4 4.4 4400 6-8
| MP6313 )\ Cw7 L. 20 o |ose 4000 5:7
| Mpe3a | ] LS I 22 A2 4000 5-7
_mpesis | @ | 21 e A A000 8:-7 .
MP 6316 E1 2.1 4.6 4000 5-7
Mpeat7 | o1 | X 5O b oo | 46 .o
_Mpesig | P2 f ] 33 o |aa 3600 | ... 4:6 ...
[ mpeate | ar Y I R A oo | 4-6 ..
MP 6420 E1 3.2 4.7 3600 4-6
_MP 6321 c18 Las 50 e 300 e 3:8
Mpe322 | P2 Lo 47 G C1- N R 8200 ) 3:5 ...
. .MP 8323 AL D 486 ] 48 ) 8200 ol 3:5
MP 6324 E1 4.6 4.8 3200 3-5
| MP6325 | C18 L 6.6 |l 5.0 2800 . 2-4_
| MP6326 | | P2 ] 6.8 | GT e 2800 | 2-4
| Mped2r | @ L 6.7 49 2800 | 2-4
MP 6328 E1 6.7 4.9 2800 2-4
_MP 6329 R 98 .| 50 | 2400 Lo 1-2
| MPesse | P2 | 00 48 2600 12
MP 6331 Gi 89 ol 49 1 2400 ] 1-2 ]
MP 6332 E1 9.9 4.9 2400 1-2
18 M-pulse Microwave = 576 Charcot Avenue, San Jose, CA 85131 = (408) 432-1480 = Fax (408) 432-3440 = WWww.mpulsemw.com
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Microwave &

Hyperabrupt Tuning Varactor Diodes

FEATURES

+ Broad Tuning Range

« High Frequency Operation
» +10% Standard Tolerance
+ Glassivated For High Reliability

ENVIRONMENTAL RATINGS
_  (MAXIMUM)
Operating Temperature
Storage Temperature
Soldering Temperature

230°C for 5 seconds

-65°C to +175°C
-65°C to +200°C

Electrical Specifications @ +25° C = 22 VOLT SILICON SERIES

MPesot | s 20 | 070 ! 090 | 043 . 025 | ... 500 .
Mpesoz | Pz |22 | 090 . 110 | 035 045 | . 500
Mpesos | M2 21|08 100 ] 025 085 | ... 500 ...
Mpesoa | Bl | 21| 080 100 | 025 085 | .. 500 ...
MP 6505 1 2.2 0.90 1.10 0.35 0.45 500
_MPBSO6 | Q17 32 1.15 L.148 | o5 0.35 | 900
Mpesoz | P2 g 341135 165 | 045 085 | ... 500
MPesos | | M2 | 33 |1 155 | 085 045 | . 500 ...
_MPesag | ST 33l 1% 155 | 035 045 | 500 ...
MP 6510 S1 3.4 1.35 1.65 0.45 0.55 500
_MPestt | ci7._ | 47 | 160 200 | o35 o0s0 | ... 40
Mpesiz | P2 | 49 . l.1s0 220 | 085 070 | 400 .
o MPesta | M2l 48 |0 210 | o045 .. 060 | .. 400 ..
_Mpesia | ST N 48 |17 210 | 045 I 400 ...
MP 6515 S1 4.9 1.80 2.20 0.55 0.70 400
_Mpesis | ¢z | 7o lo=2s0 310 | 080 oz | .. 400 ...
o Mpesiz | P72 270 330 | o70 090 | 40 ..
_MPests | | M2 | AN 260 320 | os0 . 080 | 400 ..
Mpesis | ST AN 260 320 | o060 080 | .. 40
MP 6520 51 7.2 2.70 3.30 0.70 0.90 400
MP 6521 (03]:] 13.8 4.30 5.30 0.80 1.10 400

M-pulse Microwave = 576 Charcot Avenue, San Jose, CA 95131 » (408) 432-1480 = Fax (408) 432-3440 » www.mpulsemw.com
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Microwave Tunnel Diodes

FEATURES

» Planar Construction

« Zaro Bias Detector Operation
« Low Impedance
* Stable Vout vs. Temperature

Operating Temperature
Storage Temperature ....................-65°C to +150°C
Storage Temperature $1 Case ...... -65°C

ENVIRONMENTAL RATINGS

(MAXINUM)

................. -65°C

to +125°C

to +125°C

Electrical Specifications @ +25°

C

c2
C2
[ _Mp1202 | c2 | ~toozoo | 80 | 425 o |edes
_MPi203 | | Bl |... 100200 | . so | 425 |80
[ _wmpi204 | st |... wozoo | 80 | a2s R |- T
MP1205 P1 100-200 a0 425 130
_MP1301__ | cz2 | . zoo-3o0 | 100 | azs 125
_MP13og_ | 3 200-300 | o L azg 125
_MP1302__ | cz. | . 2o0-300 | 100 | azs 120
| _MP1303_ | | E1_ | 200-300 | T100 1T azs 120
__MP130¢ | s1..]... 200300 [ 100} N I -2 T
MP1305 P1 200-300 L 425 T 2o
____!u‘IP1 45]____ C_g_ 300-459 __________ 150 e 425 | 120
" M40 G2 | 30450 Yeo T Aps T g T
MP14sz | T 360480 T ise T[T Y T S
BT BT 360480 T e T[T T T T S
MPiass | 81 T ao6450 1 ise T T R FT A
hipiass [T BT so6dse T ise T T S T
MP1801 ce 450-800 225 425 115
“wmbiges [ T asoses T T S R T S R T
“mpigez e T aseeoo T T A R . A R foR T
B T O R BT iB6s00 T RN N P T B
B TT-2T-71” N 81 T asg-s00 [T Doy Ty T ago T T 110 T
T'MP1e0s | Pi ] 450-800 | gy Ty T L. 2 110

20
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Microwave &

Microwave Tunnel Diodes

uV 7 W -~ SENSITIVITY

R, - VIDED RESISTANCE ()

120

2

2 g

100 200 300 400 500
Ip - PEAK CURRENT { uA)

2000
1800
1800 §
1400 |

1000

lp - PEAK CURRENT ( 1 A)

Characteristic Curve
Tunnet Diode (Back)

|
&
I = 500 pA—

lp

0 100 200 300 400 500

TOO

700

800

800

Typlcal Detector Circuits

0.1t02 GHz
RF -0VIDEO

i

100pF

21012 GHz
| RF
RF MATCHING

o VIDEO
= 20pF

Chip (C2) Assembly Notes

ThermoCompression Wedge Bonding:
1. Use 0.7 mil gold wire.

2. Tip temperature = 180°C MAX.

3. Stage temperature =160°C MAX.

Die attach _
1. Silver epoxy with a maximum cure

temperature of 125°C is recommended.

Package Assembly Notes

Lead Attach
1. 230°C Solder attach for 5 sac MAX.

CAUTION —
Extremely Static Sensitive Devices

Noles

1. Chip top contact is cathode.

2. Detacted output will be negative
from the cathodse.

M-pulse Microwave = 576 Charcot Avenue, San Jose, CA 95131 = (408} 432-1480 = Fax (408) 432-3440 = wywyw, mpulsemw.com 21
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M-pulse

Sampling Phase Detector

FEATURES ELECTRICAL  , 3
» Broad Band SCHEMATIC T
» Phase Locking to 18 GHz ; (
« Surface Mount Option
Y

ENVIRONMENTAL RATINGS

_— (MAXIMUM)} —4/4— —

Operating Temperature ................-65°C t¢ +150°C

Storage Temperature ...................-65°C to +150°C ———|

Sotdering Temperature ........ 230°C for 10 secends 14 5

Electrical Specifications @ +25°C

MP7100 E12 300 0.10 16 0.5 0.3 25 50 18

MP7100M { E12M 300 0.10 16 0.5 0.3 25 50 18
MP7200 E12 400 0.10 16 0.5 0.3 25 50 18

[ MP7200M | £12Mm 400 0.10 16 0.5 0.3 25 50 18
i~ MP7300 E12 600 0.10 16 0.5 0.3 25 50 18
MP7300M | E12M 800 0.10 16 0.5 03 25 50 . 18

NOTE: All devices are broad-band in operation. Different device vaiues may be selected to optimize circuit performance.

P E OUT,|
{dimensions in inches)

RESIN
RESIN
ENc:stULATtON ENCAPSULATION
} g 0.015 0.010
— A
0.0;0 v 0.050 o.ozof v
CERAMIC Y L._ s
GERAMIC 0.010,,) [
SUBSTRATE 0-004? SUBSTRATE 0.015 0.004

22 M-pulse Microwave = 576 Charcot Avenue, San Jose, CA 85131 = (408) 432-1480 = Fax (408) 432-3440 » www.mpulsemw.com
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Sampling Phase Detector

TYPICAL CIRCUIT APPLICATION

Microwave L
Signal Sample Null Circuit
, S‘;“:,ilé'gG +2 dBm TYP (Zero Offset | _,
fin=10- 500MHz DETECTOR Adjust)
Input N i T "= I 7 ; 7 (Op-Amp, etc.} DC/Offset
- . . > ] Il ! Beat Frequency
Matcﬂ:'grgimu't ; Schottky gy to DRONVCO
: Pair 1 o
4 t0 10 ohm : :
i-TISRD : <
i i : Smoothing
N L i Capacitor
All units are broadband in capability
TYPICAL OUTPUT CHARACTISTICS
MP7100
1000 REF. FREQUENCY = 100 MHz
—\\ | REF.INPUT POWER = +17dBm
< 800 \ DRO.VCO POWER = 0 dBm
E | N
G 600
<
My
_J o
O
>
400 \
a
[
=
O —
w
-
o
Z
200
W
m
] ] I I ]

0 2 4 6 8 10 12 14 16 18 20
VCO/DRO (MICROWAVE) FREQUENCY (GHz)
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MIS Chip Capacitors

FEATURES

» High Reliability

* Low-Loss - <0.06 dB

» Temperature Stable <50 ppm

» Custom values and sizes available Cx
Single MIS Chip Capacitors c24
Electrical Speclifications @ +25° C
+10—
@ capacmance
CHANGE
MPQOO1 1 ]
MP0002 2 iy
MP0003 3 ]
C3
MP0004 4 T R T
MPO0005 5 _I “..‘ TEMPERATURE %G
MP0010 10 o
MP0015 1 o
MP0022 22
C4a -, CERAMIC
MP0033 33 ﬂ v APACTon
MP0047 47 ;
MP0O068 68 , C5 Typical Capacitance Change for MIS vs.
F0100 100 C6 Ceramic Capaclitor with Temperature

Binary Chip MIS Capacltors « Electrical Specifications @ +25° C

é -
| 0.25, 0.50
MP0402 1.0, 2.0 3.75
0.5,1.0
MP0404 2.0,4.0 7.5 100 C24
1.0,2.0
MPQ408 4.0, 8.0 15
2.0,40
MPQ416 8.0, 16.0 30

NOTE: ' Custom capacitor values and sizes are available upon request. These davices are suitable for
thermocompression wedge or ball bonding. Thermesonic bonding is not recommendad.
Please specify methof of die attach; epoxy or eutectic.

2 Standard Capacitance Tolerance is £10%
Binary Capacitance Tolerance is +20%

24 M-pulss Microwave = 576 Charcaot Avenue, San Jose, CA 95131 = (408) 432-1480 = Fax (408) 432-3440 » www.mpulsemw.com
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Silicon Bipolar High fr Low Noise
Medium Power 12 Volt Transistors

MP4T243 Series

Features

¢ Low Phase Noise Oscillator Transistor

= 200 mW Driver Amplifisr Transistor

» Operation to 8 GHz

¢ Available as Chip

« Avallable in Hermetic Surface Mount Packages

Description

The MP4T24300 series of high fr NPN medium powsr
bipolar transistors are designed for usage in oscillators
to 8 GHz and for moderate power driver amplifiers
through 3 GHz with noise figure below 4 dB.

This industry standard transistor is available as a chip
for hybrid oscillator circuits or in hermetic ceramic
packages for miltary usage. The chip and hermetic
packages may be screened to JANTXV equivalent
levels.

The MP4T243 transistors utilize sub-micron photolithog-
raphy and locos oxidation techniques to minimize para-
sitic capacitances. It also reduces shot noise enabling
improved low noise characteristics. These transistors
use a high temperature refractory harrier/gold
metalization process. The MP4T243 transistor is emitter
ballasted using ion implanted polysilicon resistors to
prevent emitter current hot spots at high current
operation.

MP4T24300
A 0.013 0.325
B 0.013 0.325
c 0.007 0.18
D (Dia.) 0.002 0.030
E (Chip Thickness) 0.0045 0.114

Case Styles
T
—-x
%M Base
B C
l % _ Emitter
LE e

1l

Micro-X

M-puise Microwave = 576 Charcot Avenus, San Jose, CA 05131 = (408) 432-1480 = Fax (408) 432-3440 » www.mpulsemw.com
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M pulses

Silicon Bipolar High f;r Low Naoise Medium Power 12 VoIt Transistors

Absolute Maximum Ratin

Collector-Base Voltage

s @ +25°C

Volis

Veao 25
Collector-Emitter Voltage | Veeo Volts 12
Emitter-Base Voltage " VEero Volts 1.5
Collector Current’ I mA 110
Junction Temperature T o] 200
Storage Temperature Tsre °C -65 to +200
Power Dissipation '® Pr mw 1000
Operating Temperature® Ter °C 150

1. At 25°C case temperature (packaged transistors) or 25 °C mounting surface temperature (chip transistors).
2. Case or bonding surface ternperature. Derate meaximum power dissipation rating to zero watts at maximum operating temperature,
3. The thermal resistance of the MP4T24300 juncticrycasa is 50 *Céwatt nominal,

Electrical Spe

Gain Bandwidth Product

ciflcatlons @ +25°C

|c=40 mA

Vee = 12 volts

fr

GHz

7 typ

Insertion Power Gain

Vee = 12 volis
|c =40 mA
f=1GHz
f=2GHz

1S21el®

dB

12 min
8 typ

Noise Figure

Vce = 12 volis
lg = 20 mA
f=1GHz

NF

dB

3 typ

Unilateral Gain

Vee = 12 volis
lc = 40 mA
f=2GHz

GTU (max)

dB

11 typ

Maximum Available Gain

Vee = 12 volis
lc = 40 mA
f=2GHz

MAG

dB

15 typ

Power Out at 1 dB Gompression

Vece = 12 volis
lc =40 mA
f=1GHz
f=2 GHz

Piap

dBm

24 typ
22 typ

26 M-pulse Mlcrowave = 576 Charcot Avenue, San Jose, CA 95131
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Microwave )

Moderate Power High fT NPN Silicon Transistor MP4T243 Series

pecifications @ +25°C

Iectrical S

Collector Cut-off Current Vos = 15 volts logo — — 10 WA
le=0pA

Emitter Cut-off Current Ves = 1 volt leso — — 1 BA
lc=CpA

Forward Current Gain Vge = B volts hee 20 g0 250 —
Iz = 50 mA

Callector Base Vea = 10 voits Ces — 0.60 0.08 pF

Junetion Capacitance le=0pA
f=1MHz

Typical Scattering Parameters in the Micro-X Package
MP4T24335

1000 . 0.114 27.6 0.378 -73.4
2000 2.373 84.6 Q.127 27.3 0.286 -90.7
3000 1.658 44.2 0.146 29.4 0.253 -113.2
4000 1.355 26.1 0.173 30.9 0.269 -1385
5000 1.182 9.1 0.207 30.2 0.314 -162.2
6000 1.063 7.4 .246 271 0.367 170.8
7000 0.873 240 0.296 21.5 0,439 157.0
8000 0.878 -41.0 0.360 13.4 0.589 135.6
9000 0.773 -58.8 0.438 25 0.757 116.4
10000 0.677 -73.2 0.500 9.2 0.949 103.4
11000 0.677 -73.2 0.500 9.4 0.949 103.6
12 Volts, |
2000 0.591 170 2.433 64.3 0.126 301 0.239 -i00.4
3000 0.635 147 1.777 453 0.150 32.9 0.205 -126.2
4000 0.686 128 1.465 275 0.181 32.1 0217 -151.3
5000 0.788 110 1.208 11.1 0.215 29.4 0.282 -169.0
6000 0.830 51 1.180 5.3 0.246 25.8 0.301 -167.7
7000 1.018 72 1.090 -231 0.285 18.6 0.366 156.2
8000 1.108 50 1.000 -40.9 0.347 12.1 0.457 134.3
9000 1.165 27 0.875 -60.0 0.399 6.3 0.625 115.1
10000 1.147 6 0.723 -79.5 0.485 13.5 0.847 101.7
11000 1.147 6 0.723 -79.5 0.485 13.5 0.847 101.7
27

M-pulse Microwave = 576 Charcat Avenus, San Jose, CA 95131 = {408) 432-1480 = Fax (408} 432-3440 = www.mpulsemw.com



N pulse

Silicon Bipolar High fy Low Noise Medium Power 12 Volt Transistors MP4T243 Series

Typlcal Scattering Parameters in the Micro-X Package
MP4T24335 ( Continued )

Ve = 12 Volts, I = 40 mA

1000 0571 64 | 4410 882 0092 353 | 0282 832

2000 0.603 166 2.533 85.6 0.118 . 0.196 -105.6
3000 0.650 141 1.875 445 0.146 . 0.1786 -127.1
4000 0.701 123 1.485 27.0 0.178 . 0.183 -147.4
5000 0.788 104 1.305 10.2 0.210 . 0.216 -169.0
6000 0.879 86 1.163 -6.0 0.247 . 0.255 171.8
7000 0.082 66 1.0685 -23.1 0.290 . 0.317 153.6
8000 1.057 46 0.932 -40.8 0.333 . 0.391 135.8
9000 1.101 25 0.815 -57.8 0.389 . 0.502 116.8
10000 1.097 5 0.675 -76.6 0.450 . 0.856 96.7

Vee =12 Volts, lc=60mA

1000 0.577 -168 4055 864 0.084 35.1 0268 729

2000 0.608 165 2.330 64.7 0111 377 0.200 -88.8
3000 0.652 140 1.728 444 0.140 38.0 0.185 -108.3
4000 0.701 123 1.382 271 0.171 36.5 0.192 -127.9
5000 0.786 105 1.215 10.6 0.204 346 0.218 -147.4
6000 0.874 86 1.085 -5.6 0.242 29.8 0.254 -160.4
7000 0.972 67 0.890 -22.0 0.288 5.0 0.320 -161.7
8000 1.045 46 0.873 -39.4 0.334 18.1 0.396 -145.7
8000 1.086 25 0.760 -55.6 0.394 9.7 0.508 126.8
10000 1.084 7 0.638 733 0.462 -4.7 0.668 105.7
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Microwave &)
Moderate Power High fT NPN Silicon Transistor MP4T243 Serles
Typical Performance Curves
DC SAFE OPERATING RANGE AT 25°C 0o TOWER DERATING CURVES
0 T T 800 ] AN | | _‘
% 180 MP4T24I00 500 | MP4T24300
= Chip on 25C é‘ Chipon25C
= Heat Sink = E 700 — HeatSink
E 140 E'% 600
g 1 - 55 500
s 100 ] T 400
g %0 M — \\ 5% 300 | MPAT2A33S
E 0 MP4T2335 \..,____ 2 290 Miero X \--\
R i w ™~
20 0
02 4 L 10 2 14 25 0 25 S 75 100 125 150 175 200
COLLECTOR EMITTER ENTT
VOLTAGE (Voils) AMB EMP(C)
NOMINAL COLLECTOR-BASE CAPACITANCE vs NOMINAL GAIN vs FREQUENCY at Ve = 12 Volts
COLLECTOR-BASE VOLTAGE (MP4T24335) and lc = 20 mA {MA4T24335)
1 -
N " ]
0.9 T
B \\ 12 -
% 08 < 1w NG N GTUomD
“ .
E EM \\ % s N \\
B9 o6 \\ L 1812 \\\\
By
g & b 4 \\\_‘
0.5 N \
H ~
0.4 0 ] |
1 10 100 u UEN 0
COLLECTOR-BASEVOLTAGE FREQUENCY (GHz)

(Volts)

NOMINAL GAIN vs COLLECTOR CURRENT et
F = 2 GHz and Ve = 12 VOLTS (MP4T24335)

16

14

=

MAG T
12 |
g 10 I
2 GTUMAX) =TT N
— '<. e
g P | | I”— B
Bypl2
4
[
)

10

COLLECTOR CURRENT (mA)

100

GAIN BANDWIDTH

NOMINAL GAIN BANDWIDTH PRODUCT (fr) v8

COLLECTOR CURRENT at Ve = 8 and 12 VOLTS

{MP4T24335)
8 ,
, |V ‘ P [ L ) -
» “/ T i

%6 12 VOLTS v
A ! | L
: B

4
E 3 1/,
A o

2 8 VOLTS |

L a

-
-

10

100

COLLECTOR CURRENT (mA}
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Silicon Blpolar High fr Low Noise Medium Power 12 Volt Transistors MP4T243 Series

Typical Performance Curves (Contd)

NOMINAL NOISE FIGURE and ASSOCIATED GAIN

NOMINAL DC CURRENT GAIN (heg) vs COLLECTOR vs COLLECTOR CURRENT at 1 GHz and Vcz =12
CURRENT at Vce = 8 VOLTS (MP4T24335) VOLTS (MP4T24335)
120 18 :
110 E %lﬁ l o= B e
& 100 SEM f ‘ ™
2] § S 12— ASSOCIATED GAIN i :
E 90 ] 10 ;
B 20 - &
5 7 4 s 6 NOISE FIGURE :
3 ‘ 2 g 4 B e
60 s 2E.
o 204 0 608 ) 100 1 10 100
COLLECTOR CURRENT (mA) COLLECTOR CURRENT (mA)
NOMINAL OUTPUT POWER at the 1dB
COMPRESSION POINT ve COLLECTOR CURRENT at
F=1and 2 GHz, Ve = 8 VOLTS (MP4T24335)
40
« |
w -
%“ 25 1GHz L - - ‘-:-:__—_::_.:—--—'"
32 Ry
B 15 e
10
: 2GH:

0 5 1w 15 20 258 MW 35 4 45 s0 58
COLLECTOR CURRENT (mA)
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Medium Power, 12 Volit, High fr NPN
Silicon Bipolar Transistor

MP4T56800

Features

» High Output Power, 23 dBm P4 @ 1 GHz
» High Gain-Bandwidth Product, 4 GHz f+
« High Power Gain, | SxeI° = 12dB @ 1 GHz
GTU (max.)=11dB @ 2 GHz

Description

The MP4T568 is a medium power, high fr silicon NPN
transistor designed to work at 8 - 12 volts Ve and with
collector currents up to 150 mA.

It is offered as a chip, MP4T56800, for use in hybrid
applications as an amplifier or moderate power
oscillator. 1t can also be supplied in a common collector
ceramic package.

This chip transistor is designed for use in medium power
amplifiers through 3 GHz and oscillators operating from
VHF through 5 GHz. A refractory barrier/gold
metalization system utilized to provide maximum device
reliability and ease of chip and wire assembly. This

transistor series is also manufactured with silicon oxide
and silicon nitride passivation to assure reliability and
low 1/f noise.

MP4T56800

A .

B 0.013 0.35
C 0.0020 0.05
D 0.0045 0.1

Gain Bandwidth Product

Veg =10V
le = 60 mA

f

GHz

4.2 typ.

insertion Power Gain

Vee =10V
Ic =60 mA
f=1GHz

ISe1el?

dB

12 typ.

Unilateral Gain

Vee=10V
le =60 mA
f=1GHz

GTU (max)

dB

16 typ.

Power Out @ 1 dB Compression

Vee=10V
le = 100 mA
f=1GHz

Pias

dBm

225 typ.

M-pulse Microwave = 576 Charcot Avenue, San Jose, CA 95131 = (408) 432-1480 = Fax (408} 432-3440 = www.mpulsemw.com 3



aulse..

Microwave &

Medium Power, 12 Volt, High f; NPN Silicon Bipolar Transistor

MP4T56800

Maximum Ratings @ +25°C

Collector-Base Voltage Veso 25V
Coliector-Emitter Voltage Veeo 15V
Emitter-Base Voltage Vepo v
Coliector Current I 150 mA
Junction Temperature T 200 °C
Storage Temperature Ts -65°C to 200°C
Power Dissipation ' Po 1500 mw
Thermal Resistance R 40°C/wW

1. See figure 1 for power derating.

Typical Scattering Parameters, Vce = 10 Volts, I = 40 mA

MP4T56800

412

104.8

"24.3

-106.0

400 0.794 0.081 0.478

600 0.795 -157.1 94.4 0.085 19.6 0.417 -122.0
800 0.796 -166.5 87.2 0.087 17.8 0.382 -131.1

1000 0.786 -173.2 81.3 0.089 16.7 0.383 -136.6
1500 0.794 174.3 88.7 0.094 17.5 0.382 -142.6
2000 0.794 166.7 59.5 0.008 17.9 0.396 -144.7
2500 0.793 159.4 50.6 0.102 19.6 0.408 -1456
3000 0.794 153.0 42.0 0.108 20.7 0.421 -144.8
3500 0.781 146.5 33.7 0.115 218 0.437 -143.3
4000 0.789 141.2 26.7 0.123 208 0.460 -141.7

Typical Scattering Parameters, Vce = 10 Volts, Ic = 80 mA

MPAT56800

3_94

133

400 0.768 -144.6 103.2 ¢.077 23.3 0476

600 0.800 -159.6 6.17 893.2 0.080 19.4 0425 -128.9
800 0.800 -168.5 4.70 86.4 0.082 18.3 0.403 -137.4
1000 0.800 -173.0 3.80 80.7 0.084 17.7 0.395 -142.5
1800 0.788 1741 258 69.5 0.090 19.0 0.394 -147.9
2000 0.797 165.8 1.95 59.7 0.095 20.1 0.405 -149.6
2500 0.796 168.7 1.70 50.9 0.099 217 0.415 -150.0
3000 0.797 152.3 1.34 42.4 0.107 228 0.425 -149.0
3500 0.784 146.3 1.16 34.6 0.115 233 0.437 -147.2
4000 0.791 140.6 1.03 27.3 0.122 22.5 0.456 -145.2
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M pulse;

Medium Power, 2 Volt, High f; NPN Silicon Bipolar Transistor

MP4T56800

Typical Performance Curves @ +25°C
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Mpulse;

LLow Current 8 Volt, Low Noise

High fT Silicon Transistor

MP4T6825 Series

Features

Low Current Operation

High fr (8 GHz)

Low Noise Figure with 1-5 mA Current
Low Phase Noise

Inexpensive

Available on Tape and Reel

Description

The MP4T6825 series of low cument silicon bipolar
transistors provide low noise figure at a bias of 5-10 volts
and collector current of 1-5 mA. These inexpensive surface
mount transistors are useful for low noise amplifiers and
VCOs from VHF through 2.5 GHz.

The MP4T6825 series has high ff (8 GHz) and provides
approximately 1.5 dB noise figure with 1-3 mA current.
These transistors also have low phase noise when used in 5-
10 volt low current VCOs through 3 GHz.

The MP4T6825 series are inexpensive transistors designed
for RF systems that require low current drain, This family of
transistors is available in chip (MP4T682500), SOT-23
(MP4T682533), SOT-143 (MP4T682539), and in the Micro-
X (MP4T682535) packages. Surface mount packages are
available on tape and reel.

MPAT682500

5 0‘03 e =

A

B 0.013 0.35
C 0.0016 0.040
D 0.0045 0.1

Absulote Maximum Ratings at +25°C

Collsctor-Base Voltage 20v
Collector-Emitter Voltage 12v
Emitter-Base Voltage 1.5V
Collector Current 25 mA
Junction Temperature +200°C?
Storage Temperature
Chips or Ceramic Packages -65°C to +200°C
Plastic Packages -65°C to +150°C

Power Dissipation’
1. See power derating curves.
2. Die or ceramic packages -150°C for plastic pacakges.

SOT-23
£ O

SOT-143
W
| L

Chip

BASE.

O '/O
i . "
O O e ?HICI{NESS
tabeid

EMITTER
N|

le
r A '1 C2PLCS.

-~
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Low Current 8 Volt, Low Noise ngh fr Silicon Transistor MP4TE825 Serles

Electrical Speciflcations at +25°C

Gain Bandwidth Veoe = 8V
Product Ic =8 mA
1S21ef Insertion Power Vee = 8V dB
Gain lc=8mA
f=1GHz 15 typ. 14 typ. 15 typ. 14 typ.
f=2GHz 8 typ. 7 typ. 8 min. 7 typ.
NF Noise Figure Vee = BV dB
lg=2mMA
f=1GHz 1.8 max. 1.8 max. 1.8 max. 1.9 max.
f=2 GHz 2.1 typ. 2.2 typ. 2.1 typ. 2.2 typ.
GTU (max) | Unilateral Gain Vee =8V dB
le =8 mA
f=1GHz 17 typ. 16 typ. 17 typ. 16 typ.
f=2 GHz 11 typ. 10 typ. 11 typ. 10 typ.
MAG Madmum Ve =8V dB
Availabla Gain lc=8mA
f=1GHz 18 typ. 17 typ. 18 typ. 17 typ.
f=2GHz 13 typ. 12 typ. 13 typ. 12 typ.
Pids Power Qut at 1dB Vee = BV dBm
Comprassion Ic =15 mA
f=1GHz 15 typ. 14 typ. 14 typ. 15 typ.
f=2GHz 13.5 typ. 12.5 typ. 12.5 typ. 13.5 typ.
R sy Thermal Junction/ °C — 650 typ. 500 typ. 625 typ.
Resistance Ambient
(Fres Ain)
Rwwg | Thermal Junction/ | °CW 70 max. 200 typ. 200 typ. 200 typ.
Resistance Case

1. Junction to infinite heat sink.

Electrical Specifications at +25°C

Collector Cut-off Current " Vea =8V lso | — — 1 100 A

lg=0
Emitter Cut-off Current Ves=1V leso — — 1 pA
lc=0
Forward Current Gain Vee =8V hre 30 110 250 —
le =5 mA
Collector-Base Vee=8YV Cos — 0.25 0.40 pF
Junction Capacitance le=0 :
f=1MHz
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Low Current & Volt, Low Noise High fr Silicon Transistor MP4T6825

MP4T7852535

Typical Scattaring Parameters in the Mlcro-X Package

Ve 8 Volts, o =5 mA

0.66 -15.7 86.0 .

300 0.54 -42.2 10.74 139.8 0.02 71.9 0.88 -16.8
500 o4 -61.2 8.54 122.7 0.03 66.4 0.79 -22.4
700 .32 -75.3 6.9 110.8 0.04 64.7 073 -25.8
900 0.25 -86.9 5.74 101.8 0.05 63.8 0.69 -28.5
1500 0.14 -115.2 3.75 83.3 0.08 62.0 0.63 -35.5
1800 0.1 -142.8 310 731 0.10 59.1 0.61 -42.1
2500 0.09 143.9 248 60.6 0.12 556 0.58 -50.5
2900 0.10 128.4 215 52.1 0.14 53.0 0.56 -55.7
3300 0.10 108.0 1.95 47.2 0.15 511 0.56 -61.2
3800 0.15 924 1,72 359 017 46.7 0.53 -89.6
4500 017 79.4 1.56 26.4 0.20 45.0 0.53 -79.6
4900 0.20 €9.5 1.50 19.4 6.21 42.2 0.52 -85.3
5500 0.23 58.8 1.35 9.9 0.23 37.9 0.50 -92.9
= 8 Volts, Io =10mA

VcE

100

.22.0

0.49 17.06 160.4 0.01 87.0 0.96 7.9
300 0.36 559 | 1271 131.5 0.02 71.9 0.83 176
500 0.26 784 | 937 114.5 0.03 68.8 0.74 215
700 0.20 960 | 7.28 108.5 0.04 68.8 0.70 240
900 013 1263 | 4.93 88.8 0.06 67.8 0.65 28,6
1500 010  -1527 | 376 78.7 0.07 65.9 0.63 -33.4
1900 0.11 160.2 | 3.07 6.0 0.09 63.6 0.61 -40.0
2500 0.13 134.4 243 57.3 0.12 59.2 0.58 -48.9
2900 0.4 1164 | 212 4g.2 0.13 56.7 0.57 -54.4
3300 0.5 1023 | 1.92 44.2 0.15 54.4 0.57 -60.7
3900 0.20 %05 | 170 333 0.17 50.2 0.54 -69.3
4500 0.27 792 | 153 23.4 0.19 47.8 0.54 -80.0
4900 0.25 700 | 148 16.4 0.21 45.0 0.53 -86.0
5500 0.29 593 1.32 6.8 0.23 40.5 0.51 -94.2

Vce = 8 Volts, Ig =20mA

100 0.26 -48.8 17.16 154.3 0.0t 847 0.83 -0.8
300 0.22 -105.7 10.98 122.3 0.02 72,6 0.80 -14.8
500 0.20 -136.0 7.55 106.7 0.02 7.6 0.75 -17.3
700 0.20 -166.8 §.70 87.0 0.03 72.3 0.72 -19.8
800 0.20 -169.8 4.56 89.8 0.04 725 0.7¢ -22.4
1500 0.22 161.3 2.88 74.1 0.06 70.7 0.68 -31.3
1800 0.24 146.4 2.34 64.4 0.08 68.6 0.67 -38.4
2500 0.27 126.6 1.86 53.1 0.10 65.6 0.64 -48.2
2900 0.29 115.1 1.863 45.1 0.12 64.1 0.63 -54.5
3300 0.31 104.4 1.48 39.5 0.14 61.9 0.63 -61.5
3300 0.36 92.3 1.33 29.7 0.16 58.3 0.61 -70.7
4500 0.3¢ 79.7 1.20 i8.5 .18 55.5 0.59 -81.0
4900 0.42 701 1.15 1.5 0.20 B2.7 0.58 -88.0
5500 0.46 57.6 1.02 2.8 0.23 48.2 0.56 -96.7
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N pul=e;

Low Current 8 Voit, Low Noise High f; Silicon Transistor MP4T6825 Series

Typical Performance Curves (MP4T682535)
NOISE FIGURE and ASSOCIATED GAIN at

POWER DERATING CURVES VCE =8V, 1 GHz vs COLLECTOR CURRENT
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Moderate Power High ft
NPN Silicon Transistor

MP4T856 Series

Features
» High Output Power
- 16 dBm P4gp @ 1 GHz
- 10dBmP1gg € 2 GHz
+ High Gain Bandwidth Product
» 8-9GHz f1
» High Power Gain
- 1S21gP=15dB @ 1 GHz
- 1S21EF =9 dB @ 2 GHz
+ Low Noise Figure
-15dB @ 1.5 GHz

Description

The MP4T856 series of moderate power NPN
transistors provides low noise at 5-10 volts gperating
voltage. These transistors are designed to oplimize
gain at moderate collector currents (20 - 60 mA).

They are useful as moderate power (+23-24 dBm) low
noise amplifiers at 0.5-2 GHz or as low noise VCO
transistors from 100 MHz to 5.0 GHz.

These inexpensive transistors are available in the SOT-
23 (MPATB5633), the SOT-143 (MP4T85639), and the
Micro-X (MP4T85635) packages. They are also
available as chips (MP4T85600) for hybrid circuits. The
plastic packages SOT-23 and SOT-143 ars normally
supplied on tape and reel.

MPATS5600 |
A | 0.013 0.35
B 0.013 0.35
C 0.0012 0.03
D 0.0045 0.11

Collector-Base Voltage | 20V

Collector-Emitter Voltage 12v
Emitter-Base Voltage 3.0V
Collector Current 100 mA

Junction Temperature
Chip or Ceramic Package +200°C

Plastic Package +150°C

Storage Temperature
Chip or Ceramic Package -65°C to +200°C
Plastic Package -65°C to +200°C

Power Dissipation (die) 1200 mwW'

1. See power derating curves.

Package Outline
SOT-23

5

i
| I

SOT-143

Case Styles
Chip (MP4T85600)

B
— D Thickness
4t Emiitter

C2PLCS
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Microwave &

MPA4T856 Series
Electrical Specifications @ +25

7.0 typ.

VCE=8Y, Ic=30mA 7.0 typ.
IS21l< Insertion Power Gain  { Vog=8Y, Ic=20MA, f=1GHz dB 13.5 min, 12 min. 13.0 min. 12 min.
NF Noise Figure Voe=8V, Ig=10mA, f=1GHz dB 1.6 max. 1.7 max, 1.6 max. 1.7 max.
GA Associaled Gain VCE=8Y, Ic=10mA, f=1GHz dB 16typ. 15 typ. 16 typ. 15 typ.
PigB Quiput Power at 1 dB | Vog=8Y, lp=40mA, f=1GHz, dBm 16 typ. 13 typ. 16 typ. 13 typ.
Compression f=2GHz 10 typ. 10 typ. 10 typ. 10 typ.
RTH{J-A) | Themmal Resistance | Junction/Ambient (Free Alr) “CIW - 600 max. 550 max 800 max
RTH{J-C} | Thermal Resistance | Junction/Case *C/W 60 max.' 200 typ. 200 typ. 200 typ.
1 See power derating curves.
Electrical Specifications @ +25
' IcBO Coliector Cul-off Current CB =8V,I[E=0 ' WA - - 1.0
IEBO Emitter Cut-off Current VEg=1V,Ic=0 WA - - 1
hEg Forward Current Gain Ve = 8Y, I = 20mA - 20 100 250
CoB Collector-Base Junction Capacitance Vep=8V,i=1MHz pF - 0.62 0.75
MP4T85635

Typical Scattering Parameters in the Micro-X Package
I

VCE =

400
600
800
1000
1200
1400
1800
1800
2000
2200
2400
2600
2800
3000
4000
5000
6000

8 Volt

0.516
0.496
0.487
0.483
0.481
0.479
0.478
0.478
0.476
0.475
0.475
0.474
0.473
0.472
0.472
0.476
0.484

-151.1 10.72
1771 7.59
1534 5.84
1332 474
1148 3.99
97.7 3.46
81.2 3.08
65.1 274
49.4 2.4%
33.9 2.29
18.4 212
39 1.98
-12.2 1.86
-27.4 1.76
-103.3 1.38
-176.5 117
104.4 1.03

83.5
60.3
40.7
22.7

-11.0
-27.3
-43.4
-59.3
-75.0
-80.6
-106.1
-12t.6
-136.7
148.1
74.8
31

0.045
0.054
0.064
0.074
0.085
0.097
0.109
0.121
0.133
0.145
0.158
0.170
0.183
0.197
0.267
0.340

0.415

947
107.3
1201
174.4
107.1

38.2

0.481
0.396
0.355
0.334
0.324
0.317
0.311
0.311
0.31%
0.314
0.311
0.317
0.324
0.323
0.336
0.367
0.375
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Microwave &

Moderate Power High f; NPN Silicon Transistor MP4T856 Series

MP4T85635

Typical Scattering Parameters in the Micro-X Package
VCE =8 Volis, Ic =20 mA

0469  -124.6 2156 1074 | 0026 470 | 0.546

400 0.456 -170.4 12.34 77 1 0 037 . 0.363

600 0.453 163.3 8.50 56.0. 0.050 . 0.298

800 0.452 142.9 6.48 37.7 0.062 . 0.269

1000 0.451 124.9 5.23 20.5 0.075 . 0.254

1200 0.451 108.1 4.40 3.9 0.089 0.247

1400 0.449 91.9 3.80 -12.3 0.102 0.244

1600 0.448 76.2 3.35 -28.2 0.116 0.242

1800 0.450 60.8 3.01 -44.0 0.130 . 0.243

2000 0.448 45.5 2,73 -59.6 0.143 . 0.246

2200 0.448 30.6 2.51 -75.2 0.157 0.246

2400 0.448 15.7 232 -90.8 0.170 80 4 0.246

2600 0.446 1.5 217 -105.9 0.184 938 0.251

2800 0.445 -14.0 2.04 -121.1 0.198 106.9 0.258

3000 0.442 -29.1 1.92 -136.3 0.212 120.1 0.260 .
4000 0.443 -104.0 1.62 148.8 0.281 172.7 0.275 29.1
5000 0.442 -177.9 1.29 75.3 0.351 104.5 0.307 -48.5
6000 0.456 105.2 1.13 3.2 0.419 35.6 0.318 -126.1

MP4T85635

Typlcal Scattering Parameters In the Micro-X Package
VcE =8 Volis, I¢ = 40 mA

ST 0.426 11477 | 23.88 9.9 0.021 51.7 0.443 -56.7

400 0.438 175.6 12.94 72.7 0.034 43.8 0.296 -68.7
600 0.441 153.3 8.80 529 0.048 347 0.250 -79.0
800 0.442 134.9 6.67 353 0.062 23.9 0.230 -90.5
1000 0.442 118.0 538 185 0.076 11.9 g.222 -103.3
1200 0.442 101.9 4.51 2.2 0.080 0.5 0.219 -117.1
1400 0.441 86.1 3.90 -13.8 0.105 134 0.218 -131.9
1600 0.441 70.6 3.43 -29.8 0.119 26.4 0.218 -146.0
1800 0.443 §5.3 3.08 -45.3 0.133 397 0.221 -161.3
2000 0.443 40.2 2.79 -60.8 0.147 52.9 0.225 -175.9
2200 0.443 253 2.56 -76.3 0.161 66.2 0.226 169.6
2400 0.443 10.6 2.37 -.6 0.174 79.6 0.227 154.1

2600 0.442 4.7 2.21 -106.8 0.188 93.1 0.233 138.3
2800 0.441 -19.2 2.07 -122.0 0.202 106.5 0.242 123.8
3000 0.440 -34.3 1.95 -137.2 0.216 120.0 0.244 109.4
4000 0.446 -109.5 1.54 148.1 0.283 172.3 0.264 323
5000 0.447 174.0 1.30 74.7 0.351 104.0 0.297 -43.8
6000 0.466 100.3 1.13 2.9 0.414 353 0.307 -119.7
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Moderate Power High fT NPN Silicon Transistor

MP4T856 Serlas

MP4T85639

Typical Scattering Parameters In the SOT-143 Package

=3 Volts, |

...20 mA

115.5

YR

200 0.471 -118.4 0.034 56.7 -54.8
400 0.457 -152.6 10.70 97.7 0.048 57.2 0.297 -66.2

600 0.458 -168.7 7.33 88.2 0.064 60.7 0.219 -71.4
800 0.461 -178.9 557 81.4 0.079 611 0.183 -75.3
1000 0.466 173.0 4.48 75.7 0.085 62.3 0.188 -80.1

1200 0.471 168.0 3.76 70.3 0.110 60.7 0.158 -85.0
1400 0.476 180.2 3.24 65.5 0.128 80.1 0.156 -89.3
1800 0.480 155.0 2.86 61.1 0.144 58.0 0.154 -94.0
1800 0.485 150.1 2.56 56.7 0.158 56.9 0.157 -98.3
2000 0.4 - 144.8 2.32 52.3 0.172 56.3 0.157 -101.4
2200 0.488 141.5 212 48.8 0.190 55.7 0.167 -104.8
2400 0.496 137.1 1.97 44.7 0.207 53.2 0.172 -108.7
2600 0.49¢ 132.9 1.83 40.8 0.220 50.6 0.180 -111.6
2800 0.510 129.4 1.71 37.3 0.233 488 0.183 -115.9
3000 0.513 125.8 1.62 34.0 0.249 456.8 0.184 -118.5

MPA4T85639

Typical Scattering Parameters in the SOT-143 Package

VCE =3 Volts, I = 40 mA

200
400
600
800
1000
1200
1400
1600

2000
2200
2400

2800
3000

" 0.447

0.460
0.467
0.473
0.478

0. 490
D.402
0.499
0.504

0.509
0.511
0.521
0.527

" -140.1

-165.5
-177.5
174.3
167.7
161.8
156.6
151.9
147.4
142.4
139.3
135.3
131.0
127.3
124.2

"0.028

0.043
0.062
0.079
0.096
6.112
0.128
0.148
0.163
0177
0.195
0.210
0.225
0.238
0.255

g - R

65.0
67.1
66.6
66.4

63.7
61.9
59.3
576
57.0
54.7
51.5
49.9
47.5

0.376

0.221
0.166
0.141
0.130
0.127
0.127
0.128

0.134
0 138
3.151
0.151
0.160
0.164
0.170

-60.8
-59.4
-74.5
-18.2
-84.2
-89.1
-93.9
987
-103.4
-106.8
-108.4
-113.5
-115.8
-119.3
-123.7
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Moderate Power High fT NPN Silicon Transistor : MP4T856 Series

MP4T85639
Typical Scattering Parameters in the SOT-143 Pacakge
VCE =8 Volts, Ic =20 mA

083

400 0.423 -137.3 11.71 100.4 0.042 57 3 0.394 -43.0
600 0.406 -157.4 8.09 90.4 0.055 61.6 0.322 -42.7
800 0.404 -170.3 8.17 83.2 0.068 62.8 0.280 -43.0
1000 0.406 -179.7 4.97 77.3 0.081 62.4 0.272 -45.2
1200 0.408 1721 4,17 7.7 0.096 61.1 0.264 -47.8
1400 0418 165.6 3.59 66.8 0.109 61.5 0.257 -50.9
1600 0418 150.7 3.16 822 0.123 60.5 0.254 -54.1
1800 0.425 154.5 2.83 §7.9 0.134 58.3 0.256 -57.9
2000 0.431 149.0 2.57 53.2 0.144 58.4 0.254 -61.7
2200 0.431 145.3 2433 49.7 0.163 57.8 0.264 -65.6
2400 0.439 140.9 2.16 45.6 0.175 56.8 0.265 -68.2
2600 0.446 138.5 2.01 41.7 0.188 54.2 0.268 -72.9
2800 0.457 132.4 1.88 38.0 0.189 52.3 0.273 -76.4
3000 0.463 129.3 1.77 34.5 0.212 50.7 0.271 -80.0
MPATB85639

Typical Scattering Parameters in the SOT-143 Package
VCE =8 Volts, Ic =40 mA

3000 0.479 127.7 1.70
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Moderate Power High T NPN Silicon Transistor

MPAT856 Series

Typical Performance Curves
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Moderate Power HEh fT NPN Silicon Transistor

MP4T856 Series

Typical Performance Curves (Contdl)
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Silicon Bipolar High f; Low Noise

Microwave Transistors

MP4T645

Features

» frt0 9 GHz

* Low Noise Figure

» High Associated Gain

+ Hermetic and Surface Mount Packages Available

» Can be Screened to JANTX, JANTXV Equivalent Levels
» Industry Standard

Description

The MP4TE45 family of high gain-bandwidth, small
signal silicon bipolar transistors is well suited for use in

amplifiers to approximately 4 GHz, and in oscillators to
approximately 10 GHz. These industry standard transis-
tors freature low noise figure at high coliector current,
which produces very good associated gain and wide
dynamic range. The MP4T645 series transistors are
available in a hermetic  microstrip  package
(MP4T64535), in  the plastic SOT-23 packags
{MPATB64523), in chip form {MP4T64500), and in the
S50T-143 package (MP4T64539). The MP4T645 series
is available in other plastic and hermetic packages as

well. The chip and hemmelically packaged transistors
can be screened to a JANTXV equivalent leval.

Applications

The MP4T645 family of bipolar NPN transistors can be
used for low neise, high associated gain. large dynamic
range amplifiers up to approximately 4 GHz. These
transistors can also be used as preamplifier or driver
stages in the same frequency range.

The MP4T645 family of bipolar NPN transistors can also
be used for oscillators or VCOs up to approximately 10
GHz. The passivation consists of silicon dioxide,
commonly known as thermal oxide, and silicon nitride to
produce very low 1/ noise in both amplifiers and
oscillators.

MP4T64500
A 0.013 0.325
B 0.013 0.325
c 0.004 0.110
D 0.0005 0.013
E (Dia.) 0.0012 0.030
F (chip thickness) 0.0045 0.114

Case Styles

u

ﬂ .

l

SOT-23

U

il

SOT-143

—
—

(
\

Micro-X

Chip

—n—

v

M-pulse Microwave = 576 Charcot Avenue, San Jose, CA 95131 = {408) 432-1480 » Fax {408} 432-3440 = www.mpulsamw.com

45



N-pulse;

Silicon Bipolar High f; Low Noise Microwave Transistors MP4T645 Series

Absolute Maximum Ratings

MP4T645 Series
Coliector-Base Voltage Veao 25V
Collector-Emitter Voltage Vceo 12V
Emitter-Base Voltage Veno 1.5V
Collector Current Ic 65 mA
Junction QOperating Temperature T, 200°C
Storage Temperature
Chip or Ceramic Packages -65°C to +200°C
Plastic Packages . -85°C to +1256°C

Total Power Dissipation at 25°C
Derate Linearly to:

+150°C Chip 400 mW
+125°C Plastic Package (SOT-23) 200 mW
+150°C Ceramic Package (Micro-X) 300 mw

Electrical Specifications @ +25°C
MPT645 Ser

Gain Bandwidth Product | Vee = 8 volis
Ic =20 mA
Insertion Power Gain Vee = 8 volts Sp1el? ¢l
lg = 20 mA
f=1GHz 18 typ 16 typ 17 typ
f=2 GHz 11 min 10 min 10 min
f=4 GHz 7typ 6.5 typ
Noise Figure Vee = 8 volts NF dB
lc =7 mA
f=1GHz 1.7 max 1.7 max 1.7 max
f=2 GHz 2.0typ 25typ 2.0 typ
Unilateral Gain Vee =8 volts | GTU (max) dB
lc=7mA
{=1GHz 18 typ 16 typ 17 typ
=2 GHz 11 typ 10 typ 11 typ
Maximum Available Gain | Vee = 8 volts MAG dB
lg =10 mA
f=2GHz 14 typ 13 typ 14 typ
f=4 GHz 12 typ 10 typ 11.5 typ
Power Out at 1 dB Vee = 8 volis Piap dBm
Compression o =10 mA
f=1GHz 16 typ 16 typ 18 typ
f=4 GHz 11 typ 11 typ 11 typ

Note:  The electrical characteristics of the MP4T84539 {(SOT-143) are very similar to those of the MP4T64533 {S0T-23).
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Silicon Bipolar High fT Low Noise Microwave Transistors MP4T645 Series

Electrical Specifications @ +25°C
MP4T645 Series

Collector Cut-off Current Ve = B volts

le=0pA
Emitter Cut-off Current Veg = 1 volt lego — o 1 UA
Ic=0pA
Forward Current Gain Vee = 8 volts hre 30 125 - 250 —
le=7 mA
Collector-Base Ves = 10 volts Ceo — 0.3 0.6 : pF
Junction Capacitance le=0pA
f=1MHz

Typical Scattering Parameters in the Mlcro-X Package
MP4T64535, Ve = 8 Volts, Ic = 7 mA

500 0.583 -114 9315 | 1164 0.052 43.6 0.573 -42.6
1000 0.569 -153 5.309 94.7 0.063 39.0 0.408 -53.0
1500 0573 -173 3.807 82.0 0.072 40.0 0.357 -57.1
2000 0.587 170 2.980 720 0.082 425 0.313 £1.8
2500 0.598 159 2479 62.7 0.092 44.0 0.299 7.7
3000 0.618 150 2.132 54.8 0103 45.2 0.304 -78.5
3500 0.845 142 1.935 47.0 o118 455 0.289 -86.5
4000 0.675 132 1.782 38.5 0.130 457 0.281 966
4500 0.705 124 1.631 2906 0.143 455 0.282 -105.5
5000 0.749 115 1.538 220 0.159 445 o.281 -114.1
5500 0.791 106 1.445 14.4 0.176 43.6 0.263 «125.7
6000 0.832 96 1.385 6.1 0.188 42.3 0.308 -135.0

MP4T64535, Ve = 8 Volts, I

500 0.562 -128 10.477 1119 0.044 44.5 0515 -46.2

1000 0.564 -161 5.845 929 0.056 44.0 0.358 53.8
1600 0.575 176 4.088 80.5 0.068 485 0.213 -57.2
2000 0.592 166 3.185 70.8 0.080 49.0 0.276 62.3
2500 0.601 156 2638 82.0 0.092 497 0.268 .7
3000 0618 148 2.266 84.5 0.105 50.1 0.272 -78.3
3500 0.648 139 2.053 46.9 0.122 49.4 0.259 87.0
4000 0.677 130 1.892 38.8 0.136 487 0.253 6.9
4500 0.708 122 1734 208 0.150 47.9 0.264 -106.0
5000 0.749 113 1634 223 0.167 46.1 0.287 -115.1
5500 0.790 104 1.532 14.8 0.184 44.4 0.259 -126.3
6000 0.831 85 1.4832 6.4 0.186 42.6 0.278 -136.0
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Silicon Bipolar High f; Low Noise Microwave Transistors

MP4T645 Series

Typical Scattering Parameters in the Micro-X Package (Contd)

MPA4T64535, Vce

=8 Volts, Ic

=2

500 154 11.788 104.0 0.033 408 0.390 45.8
1000 0.565 177 6.309 875 0.046 56.7 0.284 53.2
1500 0.579 170 4.350 77.0 0.062 57.7 0.270 -54.8
2000 0.552 180 3.368 68.6 0.077 59.3 0.237 575
2500 0812 151 2.798 60.1 0.093 58.0 0.226 =700
3000 0.630 142 2,390 526 0.108 56.5 0.243 772
3500 0.660 134 2.156 45.4 0.126 54.4 0.231 844
4000 0,691 125 1.984 37.2 0.141 52.6 0.223 -95.8
4500 0.719 147 1,808 284 0.155 50.9 0.240 -105.2 -
5000 0.760 109 1.697 213 0.173 485 0.229 1128
5500 0.803 101 1.594 13.8 0.192 46.0 0.229 1123
6000 0.844 g2 1.540 6.0 0.210 4.2 0.258 -136.2

Typical Scattering Parameters in the SOT-23 Package

MP4T64533, Ve = 8 Volts, Ic =7 mA

1000 0.257 -149 4.384 118.9 0.100 7.9

1500 0.232 -176 3.082 1233 0.140 116.2 0.368 -39.6
2000 .238 157 2408 128.2 0.183 130.9 0.354 -44.7
2500 0.266 140 2,006 136.3 0.224 1457 0.346 51.6
3000 0.27% 126 1.734 1432 0.274 160.8 0.339 -58.8
3500 0.310 116 1.498 153.3 0.308 172.0 0.331 £8.5
4000 0.338 106 1.367 16835 0.350 173.6 0.320 -80.1
4500 0.358 97 1.284 173.8 0.402 161.0 0.327 -50.6

500 0.299 -116 8.385 118.4 0.057 g2.1 0.451 =339
1000 0218 -161 4.558 116.9 0.099 102.3 0.354 -33.2
1600 0.215 172 3.185 1227 0.142 $19.5 0.332 377
2000 0.230 181 2487 129.0 0.188 1329 0.332 -44.0
2500 0.247 134 2.064 1364 0.230 146.9 0.332 -50.1
3000 0.267 123 1.783 - 143.8 0.281 161.5 0.322 -56.1
3500 0.299 114 1.548 153.9 0315 172.5 0.310 -66.4
4000 0.328 104 1.410 164.0 0.357 173.6 0.299 792
4500 0.352 96 1.320 174.5 0.408 161.3 0.310 -80.1
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Silicon Bipolar High fT Low Noise Microwave Transistors

MP4T645 Series

MP4T645 Series
Typical Performance Curves
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Silicon Bipolar High f; Low Noise Microwave Transistors MP4T645 Serles

Typical Performance Curves {Conttl)
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Bipolar High fy Low Voltage

NPN Silicon Transistors MP4T3243 Series

Features Case Style

* Designed for 3-5 Volt Operation
Useable to 6 GHz in Oscillators
+ Usecable for Low Noise, Low Voltage Driver Amplifiers
Through 3 GHz
¢  Usefu] for Class C Amplifiers
* Available as Chips and in Hermetic and Surface
Mount Packages
» Can be Screened to JANTX, JANTXV Equivalent Levels
{ceramic pacakges) SOT-23
+ Tape and Reel Packaging Available for packaged
devices.

Description

The MPAT3243 series of high £ low voltage NPN medium
power silicon bipolar transistors is designed for usage in
battery operated systems with 3-5 volt collector bias. They =
are useful as low phase noise oscillator transistors through 6 {
GHz and as moderate power driver amplifiers through 3

GHz.

"

A
AN

These transistors are available as chips for hybrid oscillators
or in ceramic packages for military or commercial usage.
Both the chips and hermetic packages can be screened to
JANTX equivalent levels.

Micro-X
These transistors use high temperature gold, platinum,
titanium metalization with silicon dioxide and silicon nitride
passivation. The chip is emitter ballasted with polysilicon
resistors to prevent current cencentration at high current
operation. |I A 't
Base
MP4T324300
B 0.013 0.330 B
C 0.005 0.127
D (Dia.) 0.002 0.08¢
E (Chip Thickness) 0.0045 0.114

MP4T324300 (Chip)
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Bipolar High fT Low Voltage NPN Silicon Transistors MP4T3243 Series

Maximum Ratings

Collector-Base Voltage' Veno Volts 8 8 8
Collector-Emitter Voltage' Vee Volts 6 6 6
Emitter-Base Voitage' Ver Volts 1.5 15 1.5
Coilector Current’ Ic mA 110 110 110
Junction Temperature T °C 200 125 200
Storage Temperature Tsto °C -65 to +175°C .65 to +125°C -65 10 +175°C
Power Dissipation™® Pr mw 600 250 400
QOperating Temperature” Ter °G 150 125 150

1. At25°C case temperature {packagad transistars) or 25°C mounting surface temperature (chip transistors).
2. Case or bonding surface temperatute. Derate maximum powsr dissipation rating linearty to zero watts at maxmum operating temperature.
3, Thethermal resistance of the MP4T324300 junctioncase Is 50°Chwatt nominal.

Electrical Specifications @ +25°C

Gain Bandwidth Product Vee = 3 volts fr GHz 6 typ 6 typ B typ
Ic =50 mA
Insertion Power Gain Vce = 3 volts 8216l dB
lc = 40 mA
f=1GHz 7 min 6 min 7 min
f=2GHz 3typ 25typ 3typ
Noise Figure Vce = 3 volts NF dB
Ic= 10 mA
f=1GHz 2.2 max 2.4 max 2.2 max
Unilateral Gain Vee = 3 volts GTU (max) dB
le = 40 mA
f=1GHz 10 typ 9 typ 10 typ
f=2GHz 6 typ 4 typ 6 typ
Maximum Available Gain Ve = 3 volts MAG dB
lc = 40 mA
=2 GHz 8.5typ 7 typ 8.5 typ
Power Out at 1 dB Vee = 3 volts P dBm
Compression lc =50 mA
f=2GHz 20 typ 19 typ 20 typ
f=3GHz 15 typ 15 typ 15 typ
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Bipolar Hiﬁgh T Low Voltage NPN Silicon Transistors MP4T3243 Series

Electrical Specifications @ +25°C
MP4T3243 Serles

Collector Cut-off Current Ve = 4 volis
le = 0 pA
Emitter Cut-off Current Veg = 1 volt lemo — — 1 pA
le=0pA
Forward Current Gain Vee = 3 volts hre 20 125 250 —
lc =20 mA
Collsctor Base Ves = 3 volts Coz —_ 0.8 1.0 pF
Junction Capagcitance le=0pA
f=1MHz

Typical Scattering Parameters in the Micro-X Package
MP4T324335

Vee =3 Volits, I =10 mA

1000

2000 0.666 149 1.408 51.2 0.225 48.0 0.365 172.5

3000 0.694 128 1.1356 3441 0.336 43.8 0.366 156.0

4000 0.714 109 1.005 17.3 0.427 321 0412 1421

5000 0.748 90 0.948 4.0 0.507 228 0.453 127.2

6000 0.772 70 0.930 -9.1 0.805 11.8 0.499 111.8
MP4T324335

V{;E =3 Volts, Ic = 20 mA

2000 0.877 146 1.493 53.1 0.238 §3.0 0.421 161.3
3000 0.597 125 1.210 36.5 0.359 44.8 0.415 1446
4000 0.715 107 1.067 19.3 0.451 31.0 0.450 130.3
5000 0.744 89 1.007 54 0.525 207 0.480 1155
6000 0.762 69 0.990 -85 0.619 8.1 0.510 101.6
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Bipolar High fT Low Voltage NPN Silicon Transistors

Typical Scattering Parameters in the Micro-X Package (Cont)

MP4T324335
Vee=3 Volis, ic =40 mA

1000 0.675 164 2.678 733 0.139 66.2 0.424 176.6

2000 0.682 143 1.528 54.1 0.244 55.0 0.470 158.6

3000 0.707 121 1.230 37.7 0.368 45.9 0.455 141.6

4000 0.718 104 1.095 20.8 0.463 3156 0.481 128.1

5000 0.749 86 1.035 8.5 0.537 20.4 0.504 113.3

6000 0.763 66 1.017 -7.8 0.629 8.4 0.523 99.2
MP4T324335

Veg=3 Volts, I = 60 mA

1000 0.685

2000 0.698 143 1.528 54.2 0.251 56.1 0.482 156.8
3000 0.719 122 1.245 37.7 0.380 45,6 0.480 138.4
4000 0.727 104 1.103 20.7 0.474 31.0 0.502 125.4
5000 0.754 88 1.045 6.5 0.549 19.8 0.520 110.6
6000 0.767 67 1.025 -7.9 0.641 7.4 0.540 86.0

Typical Performance Curves
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Bipolar High fT Low Voltage NPN Silicon Transistors

MP4T3243 Series

Typical Performance Curves (Contdl)
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3 Volt, Low Noise
High fr Silicon Transistor MP4T6310 Series

Features SOT-23

High Performance at VOE = 3V '

Low Noise Figure at Small Currents (0.3-2 mA) ﬂ
High Gain (14 dB) at 1mA Collector Current
High fr (14 GHz)

Available on Tape and Reel

- C
Description —
The MP4T6310 series of low current, high f silicon NPN

bipolar transistors provides low noise figure at a bias of 3 SOT-143
volts and small collector current. These inexpensive surface

mount NFN transistors are well suited for usage in protable ﬂ
battery operated wireless systems from 500 MHz through 2.5
GHz where low noise figure at srnall current is important.

[ ]

The MP4T6310 transistors series has high f and low noise
when operated with 0.3 to 2.0 milliamperes current, and 3 g’ g
volt bias. The associated gain is approximately 14 dB at 1

GHz with 1 mA collector current. The MPATS310 alsc has

low phase noise while operating in 2 low power 3-3 volt Chip

battery operated VCQ in the frequency range of 0.5 to 3 GHz.

The MP4T6310 transistor is designed for wireless —_
communication systems from VHF through L-band where BASE
good noise figure and high gain at 3 volt bias and low DC
current are key system requirements. Suggested uses /
include, 900 MHz portable phones, pagers, PCN subscriber O O
phones and 24 GHz cordless and cellular hand held

L "

O D THICKNESS

receivers.
]

The MP4T6310 family of transistors is available in chip
(MP4TA31000), SOT-23  (MP4T631033), SOT-143 O
(MP4T431039), and in Micro-X (MP4T631035) packages.
Surface mount packages are available on tape and reel.

EMITTER

M'
MP4T -~
6310500 | § L ) N
|' C2PLCS,

A

B 0.013 0.35

C 0.0016 0.040

D 0.0045 0.11
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3 Volt, Low Noise High fT Silicon Transistor MP4T6310 Series

Electrical Specifications at +25°C

Gain Bandwidth Vee =3V
Product le =6 mA
18216l insertion Power Vge = 3V dB
Gain lc=4mA
f=1GHz 12 typ. 11 typ. 12 typ. 11 typ.
f=2 GHz 8 typ. 7 typ. 8 typ. 7 typ.
NF Noise Figure Vee =3V dB '
lc = 0.5 mA 1.5 typ. 1.5 typ. 1.5 typ. 1.5 typ.
lC =1 mA
f=1GHz
GTU {max} | Unilateral Gain Vee =3V dB
le =4 mA
f=1GHz 14.5 typ. 13 typ. 14.5 typ. 13 typ.
f=2GHz 2 typ. 8 typ. 9 typ. 8 typ.
MAG Maximum Voe =3V dB
Available Gain lc =4 mA
f=2GHz 10 typ. 10 typ. 10 typ. 10 typ.
Piae Power Out at 1dB Vee =3V dBm
Compression lc=8mA
t=1GHz 1.5 typ. 1.5 typ. 1.5 typ. 1.5 typ.
R ) Thermal Junction/ | “CW 75 max’ 700 typ.f 600 typ~ 700 typ
Resistance Ambient
1. JunctionHeat Sink R {J-C)

2. Free Air

Maximum Ratings at +25°C

Collector Base Voltage : Veso 8V
Collector-Emitter Voltage Voeo 8V
Emitter-Base Voltage Veso 16V
Collector Current le 10 mA
Junction Temperature T 200°C
Storage Temperature

Chips or Ceramic Packages Tsra -65°C to +200°C
Plastic Packages -65°C to +125°C
Power Dissiapation Po -80mW

1. Sea Typical Performance Curves for power derating.

Electrical Specifications at +25°C

Collector Cut-Current n Veg=3V CBo — — ' 00 n

e=0
Emitter Cut-oft Current Vee=1V leso — — 1 BA
le=0
Forward Current Gain Vee=3V hiee 20 100 200 —
le=3 mA
Collector Base Vea=3V Cos — 0.42 0.55 pF
Junction Capacitance =0
f=1MHz
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3 Volt, Low Noise High fT Silicon Transistor

MP4T6310 Series

MP4T631035

Typical Scattering Parameters in the Micro-X Package

Veg =3 Volis, loc =2 mA

500
1000
1500
2000
2500
3000
3500
4000
4500
5000
5500
6000

0.744

0.524
0.357
0.255
0.188
0.139
0.130
0.133
0.156
0.180
0.204
0.228

-69.7
-94.3
-118.6
-142.6
-1714
168.9
140.6
1224
105.0
89.7
78.9

3.435
2.771
2.308
1.977
1.709
1.587
1.448
1.369
1.266
1.239
1.194

100.7

0.136
0.169
0.201
0.228
0.254
0.281
0.299
0.323
0.342
0.362
0.379

514
45,5
41.2
37.3
33.8
291
258
21.8
17.9
14.3
10.7

0.645
0.531
0.463
0.415
0.393
0.360
0.342
0.324
0.308
0.299
0.292

-48.2
-57.9
-67.5
-75.2
-81.9
91.2
-97.9
-107.8
-115.4
-123.5
-132.8

500
1000
1500
2000
2500
3000
3500
4000
4500
5000
5500
6000

Veg =3 Volts, o =4 mA

0.324
0.217
0.168
0.147
0141
0.145
0.167
0.196
0.223
0.251
0.275

-92.2
-118.0
-150.7

172.8

148.6

134.2

115.0
103.5

80.9

79.0

69.7

4.537
3.298
2.635
2.204
1.888
1.718
1.562
1.465
1.381
1.314
1.260

0.114
0.149
0.184
0.215
0.244
0.274
0.286
0.322
0.243
0.265
0.383

54.8
51.4
47.4
43.3
394
345
30.7
26.2
22.0
i7.8
14.1

0.523
0.437
0.287
0.353
0.330
0.315
0.305
0.288
0.275
0.267
0.262

-49.8

-56.5

-65.3

-72.2

-78.6

-88.4

-98.7
-106.1
-114.0
-122.7
-132.5

Vg = 3 Volts, Ic

1000
1500
2000
2500
3000
3500
4000
4500
5000
5500
6000

0.244
0.178
0.160
0.158
0.166
0.170
0.192
0.221
0.250
0.280
0.304

-107.3
-136.4
-168.7
163.5
138.7
126.8
109.9
100.9
89.2
77.8
68.6

4.8
3.445
2722
2.264
1.933
1.763
1.584
1.490
1.403
1.333
1.276

93.9
78.8
66.7
56.0
46.4
37.8
298
20.2
13.0

-2.4

0.107
0.144
0.179
0.212
0.241
0.273
0.294
0.322
0.344
0.367
0.385

57.9
54.7
50.3
45.9
41.5
36.5
32.8

28.1

23.8
18.4
15.7

-70.3
-76.9
-87.3
-94.3
-106.0
-114.7
-124.2
-134.7
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3 Volt, Low Noise Hiﬂh‘ Silicon Transistor MP4T6310 Series

Typical Performance Curves (MP4T631035)
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3 Volt, General Purpose Low Noise
High fr Silicon Transistor MP4T6325 Series

SOT-23
Features Ej
s Low Voltage Operation (3 - 5V) '
High {T (11 GHz)
Low Noise Figure with 1-5 mA Current
Inexpensive

Available on Tape and Reel QJ Q

Description

The MPAT6325 scries of low voltage silicon bipolar SOT-143
transistors previde low noise figure at a bias of 3-5 volts and ﬂ ﬂ
collector current of 1 to 3 mA. These inexpensive surface '
mount transistors are useful for low noise amplifiers and
VCOs in portable battery operated RF systerns from VHF
through 2.5 GHz.

The MP4T6325 series has high fT (11 GHz) and provides 1.5 ;II Q
dB noise figure with 1-5 mA current and 3 volts bias at 1

GHz. These transistors also have low phase noise when used

in 3-5 velt low power battery operaied VCOs through 2.5 Chip

GHz.

The MP4T6325 series are inexpensive transistors useful for
portable battery operated RF systems that require low current
drain from 3-5 volts DC supplies.

The MPAT6325 family of transistors is available in chip
(MP4T632500), SOT-23  (MP4T632533), SOT-143
{MP4T632539) and in Micro-X (MP4T632535) packages.

b THICKNESS
Surface mount packages are available on tape and reel.
EMITTER

MP4T632500 IE 4 -

A_| oo 035 ) S

8 0.013 0.35 C2PLLS,

C 0.0016 0.040

D 0.0045 0.1
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3 Volt, General Purpose Low Noise High fT Silicon Transistor

MP4AT6325 Series

Electrical Specifications at +25°C

fr Gain Bandwidth Vee =3V 11 typ.
Product lc =10 mA
1Szl Insertion Power Vee = 3V dB
Gain Ic =10 mA
f=1GHz 12 typ. 11 typ. 12 typ. 11 typ.
f=2GHz 8 typ. 7 typ. 8 typ. 7 typ.
NF Noise Figure Vee =3V de
lg=2 mA
f=1GHz 1.5 typ. 1.6 typ. 1.5 typ. 1.6 typ.
GTU (max) | Unilateral Gain Vee = 3V dB
|c =10 mA
f=1GHz 14.5 typ. 13 typ. 14.5 typ. 13 typ.
f=2 GHz 9 typ. 8 typ. g typ. 8 typ.
MAG Maximum Vo = 3V dB
Available Gain le = 10 MA
f=2 GHz 10 typ. 9 typ. 10 typ. 9 typ.
Pids Power Out at 1dB Veg =3V dBm
Comprassion le =15 mA
f = 900MHhz 8 typ. 8 typ. B typ. 8 typ.
B Thermal Junction/ | °C/wW —_ 650 typ. 500 typ. 825 typ.
Resistance Ambient
Rmips | Thermal Junction/ | CW 70 max. ' 200 typ. 200 typ. 200 typ.
Resistanca Case

1. Junction/Meat Sink Ry (J-C)

Maximum Ratings at +25 °C

Coliector Base Voltage

8V

Collector-Emitter Voltage Veeo 6V
Emitter-Base Vollage Vepo 15V
Collector Currant lc 25 mA
Junction Temperature T 200°C
Storage Temperature

Chips or Ceramic Packages Tste -65°C to +200°C

Plastic Packages -65°C to +125°C
Power Dissiapation Po 150mW’

1. See Typical Performance Curves for power derating.

Electrical Specifications at 25°C

0I|ecr utoﬁ urr .

Emitter Cut-off Current Vee=1V leso — — 1 A
le=0

Forward Current Gain Voe=3V hze 20 90 200 —
lg =3 mA

Coliector Base Vep=3V Cos —_ 0.52 0.70 pF

Junction Capacitance ie=0
f=1MHz
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3 Volt, General Purpose Low Noise High fT Silicon Transistor MP4T6325 Series

MP4T632535
Typical Scattering Parameters in the Micro-X Package
Vce=3Volts,lc=5mA

500 0.486 -80.5 | 7.164 119.8 0.077 566 | 0.628 -45.8

1000 0.338 -128.0 4.508 934 0.112 519 0.424 -58.8
1500 0.294 -156.3 3.219 781 0.144 50.2 0.345 -65.9
2000 0.284 169.8 2,833 66.1 0.179 47.8 0.305 -74.9
2500 0.283 160.9 2123 B5.& 0.210 44.7 0.280 -83.1
3000 0.281 144.6 1.835 46.3 0.240 418 0.266 -90.8
3500 0.280 1325 1.678 36.8 0.272 36.7 ~ 0.256 -103.7
4000 0.320 1194 1.546 28.3 0.301 332 - 0.254 -113.8
4500 0.333 108.6 1.434 18.8 0.323 22.0 0.245 -125.4
5000 0.358 94.9 1.354 11.8 0.349 25.1 0.241 -135.9
5600 0.382 82.7 1.280 4.0 0.375 21.4 0.246 -146.1
6000 0.405 72.7 1.238 -4.0 0.397 17.7 0.255 -158.0

Vcg=3Volts,lc =10 mA

500 " 0326  -1169

1000 0.288 -158.6 4.808 86.7 0.098 60.0 0.351 -56.2
1500 0.288 174.6 3.337 734 0.138 57.7 0.302 -61.8
2000 0.305 160.8 2.6808 62.3 0.17¢ 53.7 0.275 -71.7
2500 0.319 145.8 2.172 52.2 0.204 49.7 0.256 -80.2
3000 0.330 131.0 1.863 43.2 0.234 45.8 0.245 -88.1
3500 0.335 121.4 1.696 34.5 0.268 41.0 0.245 -101.8
4000 0.372 110.2 1.559 259 0.299 36.8 0.245 -112.9
4500 0.385 99.4 1.444 16.9 0.322 327 0.240 -125.3
5000 0417 88.6 1.361 9.4 0.350 28.3 0.237 -136.8
5500 0.445 771 1.294 3.2 0.379 241 0.242 -148.0
6000 0.468 67.4 1.236 -6.0 0.401 203 0.253 -160.2

VcE =3 Volts, Ic =15 mA

1000 0.278 -173.6 5.355 84.5 0.082 64.6 0.295 -55.5
1500 0.287 168.5 3.879 72.6 0.132 60.8 0.263 -60.3
2000 0.317 149.8 2.875 61.7 0.165 56.6 0.236 -70.3
2500 0.334 135.8 2.377 52.0 0.200 52.2 0.222 -77.5
3000 0.354 121.6 2.029 43.0 0.230 47.7 0.215 -84.3
3500 0.355 112.4 1.834 34.6 0.265 42.7 0.218 -97.2
4000 0.382 100.2 1.653 26.7 0.290 38.9 0.220 -103.8
4500 0.408 92.3 1.552 17.3 0.317 34.1 0.218 -117.6
5000 0.440 82.1 1.456 10.0 0.344 29.7 0.213 -127.1
5500 0.471 71.3 1.377 2.2 0372 252 0.212 -137.0
6000 0.492 62.2 1.312 -5.5 0.392 21.3 0.218 -147.9
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3 Volt, General Purpose Low Noise Higi fT Silicon Transistor

MPA4T6325 Series

Typical Performance Curves (MP4T632535)
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Low OperatingVoltage, High fr
Bipolar Microwave Transistors MP4T6365

Features Case Styles

s Designed for Battery Operation

» frt0 10 GHz

» Low Voltage Oscillator and Amplifier

¢ Low Phase Noise and Noise Figure ﬂ

» Hermetic and Surface Mount Packages and
Chips Available :

+ Can be Screensd to JANTX, JANTXV Equivalent Levels ‘

Description

O O | i -
The MP4T6365 family of low voitage, high gain band-
width silicon NPN bipolar transistors provides low noise SOT-23 S0OT-143
figure and high gain at low bias voltages. These transis-
tors are especially attractive for low operating voltage
low noise amplifiers or driver amplifiers at frequencies
to 4 GHz. They are also useful for low phase noise local
oscillators and VCOs in battery opsrated equipment to
10 GHz.

I

./

The MP4T6365 family was designed to have tow noise

figure at operating voltages as low as 3 volts. These L
transistors also exhibit low phase noise in VCOs

operating at 5 volts or less.

N

Because this transistor family was spegcifically designed
to perate from low blas voltage, it has superior phase
noise in compatison to similar current bipolar transistors |
with higher collector breakdown voltage when operating
under the same low voltage conditions.

Micro-X

The MP4T6E365 series transistors are available in
hemmetic Micro-X packages, the SOT-23, the SOT-143,
and in chip form (MP4T636500). Other stripline and
hermetic packages are available. The chip and
hermetic packages can be screened 1o JANTX, JANTXV
equivalent levels. The plastic parts can be supplied on
tape and reel.

. All of M-Pulses silicon bipolar transistor families use
silicon dioxide and silicon nitride passivation to assure
low 1/F noise for amplifier and oscillator applications.

—e —
™

MP4T636500
A 0.013 0.325 _ o
B (Dia.) 2 plcs. 0.0012 0.030 )
C 0.004 0.110 Chip
D 0.0005 0.013
E 0.013 0.325
F (chip thickness) 0.0045 0.114
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Low Operating Voltage, High fr Bipolar Microwave Transistors MPA4T6365 Series

Maximum Ratings (T A = +25°C)

MPAT6365 Serles

Collector-Base Voltage Veeo 10V
Coliector-Emitter Voltage Vee LAY
Emitter-Base Voltage Ves 18V
Coliector Current I 65 mA
Junction Operating Temperatura T 200°C
Storage Temperature

Chip or Ceramic Packages Ts -65°C to +200°C -

Plastic Packages -65°C to +125°C

Power Dissipation

Package Type Maximum Dissipation | Maximum Operating
@ 25°C Temperature
Chip (MP4T636500) 400 mw 175°C
S0T-23 (MP4TE36533) 200 mwW 125°C
Micro-X Package (MP4T636535) 300 mW 150°C
S0T-143 (MP47636539) 225 mwW 125°C

Electrical Specificatlons @ +25°C

MPAT8365 Serles

Gain Bandwidth Product | Vee=3V fr GHz 10 typ 10 typ 10 typ 10 typ
lc = 20 mA
Insertion Power Gain Vee=3V 1821l dB
le =10 mA
f=1GHz 14 typ 13 typ 18 typ 13typ
f=2GHz 7.0 min 7.0 min 7.0 min 7.0 min
Noise Figure Vee=3V NF dg
lc =5 mA
f=1GHz 1.3 typ 1.3 typ 1.4 typ 1.4 typ
f=2 GHz 1.6 typ 1.6 typ 1.7 typ 1.7 typ
Unilateral Gain Vee=3V GTU (max) | dB
lc=5mA
f=1GHz 15typ 15 typ 14 typ 14 typ
f=2GHz 10 typ 10 typ 9 typ 9typ
Maximum Available Gain | Vee=3V MAG dB
Ic =20 mA
f=1GHz 16 typ 16 typ 16 typ 16 typ
t=2 GHz 12 typ 11typ 10 typ 10 typ
Output Power at 1 dB Vee=3V P dBm
Compression Ic =20 mA
f=2GHz 16 typ 17 typ 16 typ 16 typ
f=4GHz 12 typ 13 typ 12 typ 12 typ
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MP4T6365 Series

Low Operating Voltage, High fT Bipolar Microwave Transistors

Electrical S

Collector Cut-off Current

cifications @ +25°C

Vee = 3 volts

100

lero
le =0 pA
Emitter Cut-off Current Ve = 1 volt leso —_ 1 HA
lc = O pA
Forward Current Gain Vge = 3 volts hrg - 75 200 —
le=5mA
Collector-Base Vea = b volts Con 0.50 0.70 pF
Junction Capacitance lE=0uA
f=1MHz

Typical Common Emitter Scattering Parameters in the Micro-X Package

MP4T636535, V

= 3 Volis I

=5 ma

4500
5000
5500
6000

MP4T636535, Vce = 3 Volts, |

0.580
0.589
0.592

" 0617
0.625
0.652
0.676
0.707
0.741
0.776
0.817
0.855

127
118
109

a1

8.562
4.841
3.200
2.480
2,069
1.811
1.613
1.479
1.366
131
1.240
1.118

104.6
a5.8
76.1
65.9
57.9
489
4.3
33
25.8
18.5
10.6

3.0

0.066
0.086
0.106
0.125
0.150
D172
0.195
0218
0.234
0.259
0.281
0.298

381
40.5
429
43.0
42.7
40.8
383
351
31.9
28.1
24.9
205

0.389
0.274
0.228
0.243
0.220
0.250
0.251
0.270
0.281
0.31
0.342
0.351

0.640 -103 6.343 116.9 0.103 387 0.534 -75.2
1000 0.580 -153 3.984 815 0.123 29.0 .346 -103.0
1500 0.5M -175 2813 779 0.135 27.7 0.250 -124.9
2000 0.580 168 2.214 &67.0 0.146 26.8 0.242 -140.4
2500 0.897 155 1.853 §7.9 0.159 273 0211 -150.2
3000 0622 144 1.832 48.2 0174 273 0.227 -164.1
3500 0.646 134 1.460 401 0.190 26.8 0.229 -168.0
4000 Q.678 124 1.341 Nz 0.205 256 0.258 170.7
4500 Q.712 115 1.241 237 0.218 241 0.255 167.9
5000 0.750 106 1.191 16.4 0.238 222 0.277 157.8
5800 0.763 96 1.130 84 0.267 20.2 0.310 163.0
6000 0.833 88 1.081 25 0.272 17.3 0.323 145.0

10 mA

-102.8
-132.0
-158.1
~169.4
171.9
165.9
1614
150.2
146.1
135.9
1325
125.1
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Low Operating Voltage, High fT Bipolar Microwave Transistors

MP4T6365 Series

MP4T6365
Typicat Performance Curves

POWER DERATING CURVES

500 T T
450 MPSTE36500 Chipon
400 Infinite Heat Sink
=] E \
§§.35“ S
g™ ~— N
L = MPAT636838in ——
ﬁ 200 ﬁ‘\ Micro-X Pockage
2 % sl i
2 100 |— MP4TE6533 in P
sg | SOT-23 Puckage Tl
I |
o 25 50 75 100 125 1% 175
AMBIENT TEMP {7C}

NOMINAL GAIN vs FREQUENCY at
Vce = 3 Volts, Ic = 10 mA (MPATE36535)

2
16
g :—_\\ GTU (MAX)
z 12
H e =
L T —
Sl Tt
4 M

=

-

~
3

=]

FREQUENCY (Glz)

NOMINAL GAIN BANDWIDTH PRODUCT (fr) vs
COLLECTOR CURHENT at Vee = 3 VOLTS

(MP4T636535)
E 10 ~
g A
1]
T =
- >
==
“

2

1 10 100

COLLECTOR CURRENT {mA)

GAIN (dB)

DC CURRENT GAIN (byg}

COLLECTOR-BASE
CAPACITANCE (pF)

e » 8 £ 2 B
= B3 T = %

19
18
17
16
i3
14
13
12
i

NOMINAL COLLECTOR-BASE CAPACITANCE ((
ve COLLECTOR-BASE VOLTAGE (MP4T636535)

\

5 10 15

COLLECTOR-BASE YOLTAGE
(Vaits)

NOMINAL GAIN vs COLLECTOR CURRENT at
1 =1.0 GHz, Vce = 3 Volts (MP4TE36535)
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o~
. -
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’d
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rd
Pd
] 10 100
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Low Operating Voltage, High f; Bipolar Microwave Transistors MPAT6365 Series

Typical Performance Curves (Conttl)

NOMINAL NOISE FIGURE and ASSOCIATED

GAIN vs FREQUENCY at Vg = 3 VOLTS, NOMINAL NOISE FIGURE and ASSOCIATEI
COLLECTOR CURRENT = 5 mA (MP4T636535) GAIN at Vce = 3 VOLTS, and 1 GHz vs th
1og COLLECTOR CURRENT (MP4T636535)
— 1%
E i =14 - il
=z s - —
EE; - kbl 5512 = ASSOCIATED GAIN
& T é G et
“z 1 ASSOCIATED GAIN i
& P < _ 3
— 1T 1Tl a
32 ERan S
g E s NOISE FIGURE % % ¢ NOISE FIGURE
1 — ] ~p 3 me—
0.1 1 10 ]
COLLECTOR CURRENT (mA) 1 10 100
COLLECTOR CURRENT (mA}
NOMINAL OUTPUT POWER at the 1dB
COMPRESSION POINT vs COLLECTOR CURRENT
2.“at f= 2 and 4 GHz, Vce =3 VOLTS (MP4T636535)
v _—
g >
= =
g 1 1GHz —L—
Eﬁ 1@ —} - ~F ==
& > - = - -
zg 12 — —=
2 8 o // [
8 A = 4GH:z
. - I
(1 10 20 3 40
COLLECTOR CURRENT {mA)
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Silicon Bipolar Low Noise
Microwave Transistors

MP42001

Features

s Low Noise Figure (.8Db Typical @ 60 MHz)

« Large Dynamic Range (+25dBm @ 1Db Compression
Point)

e Gold Metalization

« Hermetic and Surface Mount Packages Available

« Can be Screened to JANTX, JANTXV Equivalent Levels

« Low 1/f Noise (1.0dB Typical @ 10 KHz)

Description

This series of NPN silicon transistors is designed to
provide the low noise figure at frequencies from 10 to
1000 MHz. These transistors exhibit excellent noise
figure vs. current characteristics which results in
extremely low noise and wide dynamic range
performance. These transistors find wide application in
sophisticated radar and communications equipment at
VHF/UHF.

Applications

The MP42001 family of bipolar NPN transistors can be
used for low noise, high associated gain. large dynamic
range amplifiers up to approximately 1.0 GHz, These
transistors can also be used as preamplifier or driver
stages in the same frequency range.

Case Styles

0

SOT-23

Micro-X

i

SOT-143
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Silicon Bipolar High fT Low Noise Microwave Transistors

MP42001 Series

Absolute Maximum Ratings

MP42001 Series

Collector-Base Voltage Vero 20V
Collector-Emitier Voltage Veeo 15V
Emitter-Base Voltage Veso 15V
Collector Current I 125 mA
Junction Operating Temperature T 200°C
Storage Temperature

Chip or Ceramic Packages -65°C to +200°C

Plastic Packages -65°C to +125°C
Total Power Dissipation at 256°C

509 Case Style 450 mW

510 Case Style 12W

35 Case Style 750 mwW

Electrical Specifications @ 25°C

MP42001 Se

Gain Bandwidth Product | Vce = 10 voits fr GHz 23typ 1.5 typ
lc =35 mA
Insertion Power Gain Vee = 10 volts 1Sz1el® dB
lc =28 mA
f=100 MHz 30 typ 29 typ 26 typ
f =450 MHz 16 typ 14 min 12 min
Noise Figure Vce = 10 volis NF dB
le =5 mA
f= 60MHz 1.2 iyp 1.4 typ 1.5 typ
f = 450 GHz 1.7 typ 1.9 typ 23typ
Unilateral Gain Vee = 10 volts | GTU (max) dB
ilc =5 mA
f =60 MHz 30 typ 28 typ 28 typ
Power Out at 1 dB Vee = 10 volls Pias dBm '
Compression le =10 mA
Z=50 Ohms f= B60MHz N/A +5 typ +7 typ
f =450 MHz N/A +2 typ +4 typ

M-pulse Microwave = 576 Charcot Avenue, San Jose, CA 95131 = (408) 432-1480 = Fax (408) 432-3440 » www.mpulsemw.com
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Silicon Bipolar High fT Low Noise Microwave Transistors MP42001 Seri

Electrical Specifications @ +25°C
MPA2001 Seri

Collector Cut-off Gurrent Vee = 10 volts lco o . 10 | nA .
le =0 uA
Emitter Cut-off Current Ve = 1 volt leso — — 1 pA
lc =0 uA .
Forward Current Gain Vce = 8 volts hee 30 125 250 —
lc =7 mA
Collector-Base Vee = 15 volts Cea — - 1.7 pF (509)
Junction Capacitance f=1 MHz 1.3 pF {510}
12 pF {511)

Typical Scattering Parameters in the TO-72 Can Package
MP42001-509, V 10 Volts, lc =5 mA

110 0.667 -83 B8.74 1226 0.040 48.9 0.765 -21.7
200 0.551 -118 6.02 104.7 0.054 45.7 0.649 -25.8
300 0.496 -138 4.32 92.4 0.064 48.1 0597 -28.4
400 0.475 -156 3.45 83.1 0.070 50.9 0.578 -30.7
500 0.466 -167 2.79 75.0 0.080 56.8 0570 -32.4
600 0.467 -178 - 238 69.1 0.088 509 0.651 -35.6
700 0.470 174 213 62.1 0.098 63.3 0.528 -38.6
800 0.474 167 1.87 57.3 0114 65.4 0.511 -44.3
900 0469 161 1.72 524 0.127 67.1 0.506 -50.4
1000 0.464 153 1.58 483 0.145 70.0 0.503 -56.4

P42001 -51, Vee = olts, lc = O mA

100 0.76 -143 30.01 111 0.0t 45 0.49 -30
200 0.80 -164 14.54 96 .01 43 0.34 -22
300 0.81 -174 8.81 86 0.02 a6 0.32 -20
400 082 -178 6.38 80 0.02 50 0.31 -21
500 0.84 t78 4.92 7% 0.02 56 0.31 -23
600 0.82 174 411 68 0.03 59 0.32 -26
700 0.82 172 3.38 63 0.03 63 0.32 -29
800 0.85 168 2.82 58 0.03 a1 0.33 -33
900 n.g2 172 232 59 0.03 &4 0.34 -37
1000 0.83 162 2.28 49 0.04 64 0.35 -40 -
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Techniques for Hybrid Assembly

M-pulse Microwave offers chip components which are intended for microwave hybrid assembly. These chip
components are supplied in waffle or gel packages that must be opened with care. It is recommended that a
vacuum pickup be used for removing the chip component from the waffle package. CAUTION: The vacuum
needle must be sufficiently small to avoid possible passage of the chip into the needle. If a vacuum pickup is
not available, the die can be picked up by using very sharp tweezers or a sharpened wooden stick dipped in
alcohol. For higher than ambient room temperatures the vacuum pickup or tweezers is recommended.

Die Attachment

The recommended method for attaching chip components for high reliability and high power devices is with a
eutectic solder preform such as Au/Sn (80%/20%) in a reducing atmosphere (N,+H, Forming gas). For some
applications, such as experimental work or heat sensitive devices such as Tunnel or Back diodes, the recom-
mended die attachment medium is EPO-TEK H31D Single Component from Epoxy Technologies Inc., or
equivalent.

Eutectic Preform Die Attachment

Place the substrate on a heater strip, a hot plate, or use other means that will provide the necessary heat for
the required time. For Au/Sn (80%/20%) the temperature and time to be applied to the chip component should
be 300° C for 5 seconds. If other preforms such as Au/Ge (88%/12%), the temperature and time may have to
be arrived at by experimentation, or by following the vendor’'s recommended schedule.

When the preform has melted, place the chip component on top of the melted preform and lightly scrub to
assure solder flow onto the chip backing. Remove the substrate from the heat source as soon as the die
attachment has been completed. Extended exposure to extremes in temperature versus time may cause
component degradation or failure.

Conductive Epoxy Die Attachment

Place a small amount of conductive epoxy (EPO-TEK H31D) onto the substrate where the chip component is
to be attached. The exact amount of epoxy to be used may be determined by experimantation. Place the chip
component on the epoxy and press the chip flat onto the substrate. This will result in some of the epoxy oozing
out on the sides of the chip. This is acceptable providing the epoxy does not creep up the side of the chip,
contaminate the face of the chip and interfere with the junction contacts. Bake the substrate assembly in a
oven at 150° C for 1 hour or any other curing schedule that does’t exceed the storage temperature limit of the
chip or component.
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Standard Screening Procedures

COMMERCIAL SCREENING
(100% TESTING)

Walfer Electrical 4011, 4016

Bond Full 2037

Die Shear 2017

Internal Visual Inspection 2073, 2074 As Applicable.

High Temperature Storage 1032 Minimum 24 hours at maximum rated temperature.
Gross Leak 1071 Condition C, no bubbles.

Final Electrical Data Attribute PDA=10%.

TVX SCREENING
MIL-S-19500
(100% TESTING)

Wafer Electrical 4011, 4016

Bond Pull 2037

Die Shear 2017

Internal Visual Inspection 2073, 2074 As Applicable.

High Temperature Storage 1032 Minimum 24 hours at maximum rated temperature.

Thermal Shock 1051 20 temperature cycles, test condition C.

Constant Acceleration 2006 Y1 axis at 20,000 G minimum.

Fine Leak 1071 Condition H.

Gross Leak 1071 Condition C, no bubbles.

Initial Electrical Data 4016 In

{Attributes) 4011 Ve

Burn-in 1038 HTRB minimum 48 hours, condition A.

Interim Electrical Data 4016 I

{Variables) 4011 Ve

Burn-in 1038 96 hours minimum, Condition B,

{Variables) 40186 A |z max =100% of intiaf value or 25% of limit, whichever is greater
4011 AVpmax =+10%

External Visual Examination 2071 PDA =10%

Final Acceptance

Notes: :

1. S level equivalent screening available on all products.

2. Bond pull and die shear tests performed per
MIL-STD-750 methods 2037 and 2017 on all wafers.
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Package Dimensions

Outline Dimensions (in inches)
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Package Dimensions (in inches)
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Package Dimensions (in inches)

TOP

. AL2Os

|t 0.10%/0.005 _—{ .---"'/ EPOXY

AL:Os .

TOP
. e - .

Common Cathode

Dot Location

| 0 127A0130 — ]

EPOXY - .. |
0.075/0.065
0.432/0.11 0.082/0.088
BOTTOM L
0.0850.075 -
0.087/0.103
.UTJUT"S
0.0150.025 SIDE —L-
}
. ._ 0424050 B
"\ 15/,025
3.017/A0.021 —1-.-D-| '
Kovar Post
so di d s 0.017/0.021 .
SM3 Ider dipped Sn63 Kovar Post
SM4 Solder dipped Sn63
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Transistor Case Styles

SOT-23
F /D
A F\N A — 0.044 — 1.12
D | B — 0.004 — 0.10
c - 0.040 — 1.00
|TU Collector D 0.013 0.020 0.35 0.50
- E 0.003 0.006 0,08 0.15
¥ E 0.110 0.119 2.80 3.00
M B G 0.047 0,056 1.20 1.40
i I_‘ b G K H 0.037 typical 0.95 typical
J 0.075 typical 1.90 typical
= J’_ K — 0.103 — 2.60
Q‘ | L ¢ 1 L — 0.024 — 0.60
H, 1 .
Base o | Emitter el S N . 2. .. 36"

NOTE:
1 Applicable on all sides

Micro-X (MPAT85635) | SOT-143 (MP4T85639)

Emitter Base

4PII:‘CS. | !
E L \H
[

T l CnI‘I:l:tor :"& Base e r—— ]
EHRNii
o — fesf ol

Emitter —

- -—— K —
Coligector Emitter
- A |
¥
| | ¥ A — 0.044 — 1.10
28 U J— B — 0.044 - — 710
J_ _T + c p— 0.040 — .00
&) D.030 0.035 0.75 0.90
G D E 0.013 0.020 0.35 0.50
F 0.003 0.006 0.08 D.15
a D.110 0.119 2.80 3.00
H 0.047 | 0.066 1.20 1.40
. L, W . J 0.075 typical 1.90 typical
A 0.092 0.108 2.34 2.74 K 0.075 typical 1,90 typical
B 0.079 0.087 2.01 2.21 L — 0.103 — 2.6
C — 0.07C _ 1.78 M — 0.024 — 0.6
D 0.019 0.025 0.48 0.64
E 0.018 0.022 0.046 0.56 :
F 0.150 — 3.81 i N max.
e 0.003 0.006 0.08 0.15 P ... 30°
H 45° 45° NOTE:

1. Applicabla on all sides
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Background

Founded in 1987, M-pulse Microwave has been and continues to be a technological leader and innovator in the RF an
microwave semiconductor industry. Located in two custom designed manufacturing facilities covering 15,000 square fe
in San Jose, CA, M-pulse manufactures and processes Silicon and GaAs diodes for medical, commercial, consumer a
defense applications. M-pulse specializes in custom and semi-custom applications and is noted for our quick response
ability. In 1998, M-pulse Microwave aquired M/A-Com'’s silicon, small-signal bipolar transistor line.

This Guide

This Guide lists all of the standard products offered by M-pulse Microwave as of this printing. This guide is divided into
product sections and are tabbed for easy location. Product information in this guide is current and accurate at the time
printing, M-pulse reserves the right to update, modify and/or correct any information presented herein.

How to Order
Orders may be placed with any of our local Manufacturers Representatives (call for list) or placed directly with the
factory at:

M-pulse Microwave
576 Charcot Avenue
San Jose, CA 95131

Tel: (408) 432-1480

Fax: (408)432-3440

E-mail: Sales@mpulsemw.com
Web: www.mpulsemw.com
FSCM: 0C7TW7

Terms and Conditions
The minimum order accepted by M-pulse is $250.00 per line-item. Payment is due 30 days after date of shipment.
Shipments are billed F.O.B. San Jose, CA.

Warranty

M-pulse Microwave devices are warranted against defects in material and workmanship for a period of one year from t
date of shipment. M-pulse will repair or, at its option, replace devices that prove to be defective under proper use durin
the warranty period.

Returns must be authorized by and routed through the Sales Department. Complete information regarding original P.C
number, date of purchase and reason for return are helpful in expediting a quick turn-around.

NO OTHER WARRANTIES ARE EXPRESSED OR IMPLIED. M-PULSE MICRO WAVE SPECIFICALLY DISCLAIMS THE
IMPLIED WARRANTIES OF MERCHANT ABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

THE REMEDIES PROVIDED HEREIN ARE THE BUYER’'S SOLE AND EXCLUSIVE REMEDIES. M-PULSE MICROWAVE
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES,
WHETHER BASED ON CONTRACT TORT OR ANY OTHER LEGAL THEORY.
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