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Wideband transistors SELECTION GU |DE

Wideband transistors (fT = 7,56 GHz)

Ic (mA) 15 50
VCE (V) 8 8
SOT-37 o BFQ65
SOT-23 o BFQ67
SOT-103 . BFGB5 |BFG195
SOT-143 o BFG67
SOT-173 o BFQ66
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CATYV amplifier modules

SELECTION GUIDE

type frequency range | power gain (dB) | application page
number MHz at f =50 MHz

BGY61 130£05 631

BGY65 185+0,5 . 635

BGY67 5-200 22005 reverse amplifiers 639
BGY67A 24,0+0,56 643
BGY50 ) preamplifier 599
BGY51 40-300 125204 | st amplifier 599
BGY52 ) preamplifier 603
BGY53 40-300 164204 | ost amplifier 603
BGY54 preamplifier 607

BGY55 40- 300 170:04 post amplifier 607

BGY56 preamplifier 611

BGY57 40:300 22006 | st amplifier 611

BGY58 40 - 300 330+1,0 |lineextender 615

BGY58A 40 - 330 340+ 1,0 line extender 619

BGY59 40 - 300 385+1,0 line extender 623

BGY60 40 - 300 335+1,0 interstage amplifier (2 x 17 dB) 627

BGD102 40 - 450 18,5+0,5 power doubler 583
BGD104 20,0+0,5 amplifiers 583
BGD102E 40 - 450 18,5+0,5 power doubler 587

BGD104E 20,0+0,56 amplifiers 587

BGY70 A preamplifier 647

BGY71 40-450 125+ 04 post amplifier 647

BGY74 A preamplifier 651

BGY75 40- 450 17004 post amplifier 651

‘BGY78 40 - 450 34,0+1,0 line extender 655

BGY84 ) preamplifier 659
BGY85 40- 450 17.0£05 post amplifier 659
BGY84A i preamplifier 663

BGY85A 40 - 450 184204 post amplifier 663

BGY86 ) preamplifier 667

BGY87 40-450 220+05 post amplifier 667

BGY88 40 - 450 345+ 1,0 line extender 671

BGY584A i preamplifier 675
BGY585A 40 - 560 182:05 post amplifier 675

BGY586 ) preamplifier 679

BGysa7 | 0580 220£05 | st amplifier 679

BGD502 40 - 550 18,5+ 0,5 power doubler 591

BGD504 20,0+0,5 power doubler 591

BG X885 40 - 860 17,0+0,5 40 - 860 MHz amplifier 595

All modules normally operate at Vg = 24 V, but are able to withstand supply transients up to 30 V.
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Hybrid ICs for wideband amplifier SELECTION GUIDE

12 V supply voltage

Vo(rms) (dBuV)

gain —60dB IMD noise max. VSWR supply | page
type stages (dB) (note 1) figure  typ. values current
min. values (dB) (note 2) (mA)

input  output

low 0oM345 1 12 97 55 2,0 1,4 11,6 733
medium  OM350 2 18 98 6,0 1,5 1,9 18 739
medium  OM360 3 23 105 7,0 1,3 1,5 55 745
output OM361 3 28 105 6,0 1,5 1,7 50 751
high OomM370 3 28 1111 7,0 2,3 1,9 105 757
output
24 V supply voltage

Vo(rms) (dBuV)

gain —60dB IMD noise  max. VSWR supply | page
type stages (dB) (note 1) figure  typ. values current
min. values (dB) (note 2) (mA)

input  output

' OM320 2 155 92 55 22 25 33 687
ow . oms21 2 155 98 60 25 20 33 693
outut  Hm33s 3 27 98 55 19 32 35 711
. OM322 2 15 103 70 17 17 60 699
me '”tm OM336 3 22 105 70 14 16 65 717
t
outPUt om339 3 28 105 60 15 15 66 729
high oM323* 2 15 112 90 19 23 100 705
output OM337* 3 26 113 98 23 18 115 721

* Also available in A-version for external coil and output capacitor.

Notes

1. Measured at —60 dB intermodulation distortion to DIN45004, par.6.3: 3-tone, f = 470 MHz.
2. The typical maximum VSWR occurring in the frequency range 40-860 MHz, for a sample connected
toa 75 £ line.
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TYPE ) NUMBER Wideband transistors
SURVEY
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TYPE NUMBER
SURVEY

Wideband transistors
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TYPE NUMBER Wideband transisitors
SURVEY
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TYPE NUMBER
SURVEY

Wideband transistors
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TYPE NUMBER

CATYV amplifier modules

SURVEY
type frequency range power gain slope cable application page
at f=50 MHz equivalent
MHz dB dB
BGD102 40 - 450 18,6+0,5 0,6t025 power doubler 583
BGD102E 40 - 450 18,56+ 0,5 0,5t02,0 power doubler 587
BGD104 40 - 450 20,0+ 0,5 0,56t025 power doubler 583
BGD104E 40 - 450 20,005 0,5t02,0 power doubler 587
BGD502 40 - 550 18,6+ 0,5 0,2t0 2,2 power doubler 591
BGD504 40 - 550 20,0+ 0,5 0 to20 power doubler 591
BG X885 40 - 860 17,02 0,5 0,2t0 1,2 40 - 860 MHz amplifier | 595
BGY50 40 - 300 125+0,4 0,2t00,8 preamplifier 599
BGY51 40 - 300 1256+0,4 0,2t00,8 post amplifier 599
BGY52 40 - 300 16,4+0,4 0 to1,0 preamplifier 603
BGY53 40 - 300 16,4+0,4 0 tol,0 post amplifier 603
BGY54 40 - 300 17,0+0,4 0 to1,0 preamplifier 607
BGY55 40 - 300 17,0+ 0,4 0 to1,0 post amplifier 607
BGYb6 40 - 300 22,0+0,6 0 to1,0 preamplifier 611
BGY57 40 - 300 22,0+ 0,6 0 to1,0 post amplifier 611
BGY58 40 - 300 33,0£1,0 05to 1,5 line extender 615
BGY58A 40 - 330 340+1,0 05to 1,5 line extender 619
BGY59 40 - 300 385+1,0 0 to1,5 line extender 623
interstage amplifier

BGY60 40 - 300 335+1,0 05t 1,5 (2x 17 dB) 627
BGY61 5-200 13,0+0,5 -0,2t0 0,5 reverse amplifier 631

BGY65 5-200 18,5+0,5 —-0,2t0 0,5 reverse amplifier 635
BGY67 5-200 22,0+0,5 -0,2t0 0,5 reverse amplifier 639
BGYG6G7A 5-200 240+05 —-0,2t0 0,5 reverse amplifier 643
BGY70 40 - 450 125+04 0,5t02,0 preamplifier 647
BGY71 40 - 450 125+0,4 05t02,0 post amplifier 647
BGY74 40 - 450 17,0x0,4 0,5t0 1,5 preamplifier 651

BGY75 40 - 450 17,0x0,4 05t0 15 post amplifier 651

BGY78 40 - 450 340+£1,0 0,5t0 2,5 line extender 655
BGY84 40 - 450 17,0£0,6 05t01,5 preamplifier 659
BGY84A 40 - 450 184 +0,4 03t01,5 preamplifier 663
BGY85 40 - 450 17,0+0,5 05t0 1,5 post amplifier 659
BGYS85A 40 - 450 18,4+0,4 03to0o 1,5 post amplifier 663
BGY86 40 - 450 22,005 02to1,5 preamplifier 667
BGY87 40 - 450 22,0+0,5 02to 1,5 post amplifier 667
BGY88 40 - 450 345+1,0 0,56t02,5 line extender 671
BGY584A 40 - 550 18,2+0,5 0,5t02,0 preamplifier 675
BGY585A 40 - 550 18,2+0,6 0,5t02,0 post amplifier 675
BGY586 40 - 550 22,0+0,5 0,5t02,0 preamplifier 679
BGY587 40 - 550 22,0+0,5 0,5t02,0 post amplifier 679
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Hybrid wideband amplifiers TYPE NUMBER

SURVEY
type frequency range transducer output voltage supply page
gain atdjy = —60dB voltage
MHz dB dBuV \%
OM320 40 - 860 15,5 > 92 24 687
Oom321 40 - 860 15,5 =98 24 693
OmM322 40 - 860 15 > 103 24 699
0om323 40 - 860 15 =112 24 705
OM323A 40 - 860 15 =112 24 705
OM335 40 - 860 27 =98 24 711
OM336 40 - 860 22 =105 24 717
OmM337 40 - 860 26 =113 24 721
OM337A 40 - 860 26 > 113 24 721
OM339 40 - 860 28 =105 24 729
OM345 40 - 860 12 =97 12 733
OmM350 40 - 860 18 =98 12 739
OM360 40 - 860 23 =105 12 745
OoM361 40 - 860 28 =105 12 751
OM370 40 - 860 28 =111 12 757
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MARKING

MARKING LIST

Types in SOT-23, SOT-89 and SOT-143 envelopes are marked with a code as listed below.
The actual type number and data code are on the packing.

The envelope number is mentioned in those cases where the same marking code appears twice.

mark type no.

mark  type no.

mark  type no.

mark type no.

Al BAWS56
A2 BAT18
A3 BAT17
A4 BAV70
AS BRY6 1
AS51 BRY62
A6 BAS16
A61 BAS28
A7 BAV99
A8 BAS19
A81 BAS20
A82 BAS21
A9

A91 BAS17
AA BCW60A
(SOT-23)

AA BCX51
(SOT-89)

AB BCW60B
(SOT-23)

AB BCX51-6
(SOT-89)

AC BCW60C
(SOT-23)

AC BCX51-10
(SOT-89)

AD BCW60D
(SOT-23)

AD BCX51-16
(SOT-89)

AE BCX52
AF BCX52-6

AG BCX70G

AH BCX70H
(S0T-23)

AH BCX53
(SOT-89)

AJ BCX70J
(S0T-23)

AJ BCX53-6
(S0T-89)

AK BCX70K
(S0T-23)

AK BCX53-10
(S0T-89)

AL BCX53-16
AM BCX52-16
AR1 BSR40
AR2 BSR41
AR3 BSR42
AR4 BSR43
AS1 BST50
AS2 BST51
AS3 BST52
AT1 BST39
AT2 BST40
B1

B2 BSV52
B3

B4 BSV52R
BS BSR12
B6

B7

B8 BSR12R
BA BCW6 1A
(s0T-23)

BA BCX54
(SOT-89)

BB BCW6 1B
(S0T-23)

BB BCX54-6
(S0T-89)

BC BCW61C
(S0T-23)

BC BCX54-10
(SOT-89)

BD BCW6 1D
(S0T-23)

BD BCX54-16
(SOT-89)

BE BCX55

BF BCX55-6
BG BCX71G
(SOT-23)

BG BCX55-10
(SOT-89)

BH BCX71H
(SOT-23)

BH BCX56
(SOT-89)

BJ BCX71J
(SOT-23)

BJ BCX56-6
(S0T-89)

BK BCX71K
(SOT-23)

BK BCX56-10
(SOT-89)

BL BCX56-16
BM BCX55-16
BR1 BSR30

BR2 BSR31

BR3 BSR32

BR4 BSR33

BS1 BST60

BS2 BST61

BS3 BST62

BT1 BST15

BT2 BST16

c1 BCW29

c2 BCW30

c3

c4 BCW29R
c5 BCW30R
C6

c7 BCF29

c77 BCF29R
c8 BCF30

c9 BCF30R
c91 BCV62

CcA BCX68

CAC BC868

CE BCX69

CEC BC869

D1 BCW31

D2 BCW32

D3 BCW33

D4 BCW31R
D5 BCW32R
D6 BCW33R
D7 BCF32

\ ﬁ\lovember 1985
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MARKING

mark type no. mark type no. mark type no. mark type no.
D77 BCF32R H31 BCW89R M61 sS4

D8 BCF33 H4 BCW69R M62 PBMF4391 S5

D81 BCF33R H5 BCW70R M63 PBMF4392 S6 BF510
D91 BCV6 1 H6 M64 PBMF4393 s7 BF511
DA BF622 H7 BCF70 M74 BSS83 s8 BF512
DB BF623 H71 BCF70R M8 S9 BF513
DC BF620 H8 M89 BF989 T1 BCX17
DF BF621 H9 M9 T2 BCX18
E1 BFS17 H91 M90 BF990 T3 BSS63
E2 K1 BCW71 M9 1 BF991 T4 BCX17R
E3 K2 BCW72 M92 BF992 T5 BCX18R
E4 BFS17R K3 BCW81 M94 BF994 T6 BSS63R
E5 K31 BCW8 1R M96 BF996 T7 BSR15
E6 K4 BCW71R M97 BFR101A T71 BSR15R
E7 K5 BCW72R M98 BFR101B T8 BSR16
E8 K6 N1 BFR53 T81 BSR16R
F1 BFS18 K7 BCV71 N2 T9 BSR18
F2 BFS19 K71 BCV71R N3 T91 BSR18R
F3 BF840 K8 BCV72 N4 BFR53R T92 BSR18A
F31 BF841 K81 BCV72R N5 T93 BSR18AR
F4 BFS18R K9 BCF81 01 U1 BCX19
F5 BFS19R K91 BCF81R 02 BST82 U2 BCX20
F6 KM BST80 03 U3 BSS64
F7 KN BST84 04 U4 BCX19R
F8 BF824 KO BST86 P1 BFR92 U5 BCX20R
FA BFQ17 L2 P2 BFR92A i[5 BSS64R
FB BFQ19 L20 BAS29 P3 u7 BSR13
FD BCV26 L21 BAS31 P4 BFR92R us BSR14
FF BCV27 L22 BAS35 P5 BFR92AR Us1 BSR14R
(SOT-23) L3 P6 U9 BSR17
FF BFQ18A L30 BAV23 P7 U91 BSR17R
(SOT-89) L4 BAT54 P8 092 BSR17A
G1 BFS20 L41 BAT74 P9 U93 BSR17AR
G2 BF550 L5 R1 BFR93 v1

G3 BF536 L51 BAS56 R2 BFR93A \'/] BFQ67
G4 BFS20R LM BST120 R3 V3 BFG67
G5 BF550R LN BST122 R4 BFRY3R v4 BFT25R
G6 BF569 M1 BFR30 R5 BFRY3AR V5

G7 BF579 M2 BFR32 R6 V6

G8 BF660 M3 BFT46 R7 V7

G81 BF660R M31 BSD20 R8 V8

G9 BF767 M32  BSD22 R9 v9

H1 BCW69 M4 BSR56 51 BBY31 w1 BFT92
H2 BCW70 M5 BSR57 52 BBY40 w2

H3 BCW89 M6 BSR58 s3 w3

20
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MARKING

mark type no. mark  type no. mark  type no. mark  type no.

Wa BFTI92R Z11 BZX84-C2V4 3G BC857C 6ER BC818-16R
W5 Z12 -C2v7 | 3GR BC857CR 6F BC818-25
W6 213 -C3v0o | 3K BC858B 6FR BC818-25R
w7 214 -C3v3 | 3KR BC858BR 6G BC818-40
w8 Z15 -C3vé6 | 3L BC858C 6GR BC818-40R
w9 Z16 BZX84-C3V9 3LR BC858CR 6Y2 BZV49-C6V2
X1 BFT93 zZ17 -C4v3 | 3YO BZV49-C3V0 6Y8 -C6V8
X2 1A BC846A 3y3 BZV49-C3V3 | 7Y5 -C7V5
X3 1BR BC846AR 3Y6 BZV49-C3Ve | 8Y2 -C8V2
X4 BFTI93R 1E BC847A 3Y9 BZV49-C3V9 9Y1 -C9v1
X5 1ER BC847AR 4A BC859A 10Y BZV49-C10
X6 1F BC847B 4AR BC859AR 11y -Cl1
X7 1FR BC847BR 4B BC859B 12Y -Cl2
X8 1G BC847C 4BR BC859BR 13Y -Cl13
X9 1GR BC847CR 4C BC859C 15Y -C15
Y1 BZX84~Cl1 1J BC848A 4CR BC859CR 16Y BZV49-Cl6
Y2 -C12 1JR BC848AR 4E BC860A 18Y -Cl18
Y3 -C13 1K BC848B 4ER BC860AR 20Y -C20
Y4 -Cl15 1KR BC848BR 4F BC860B 22Y -C22
Y5 -Cl6 1L BC848C 4FR BC860BR 24Y -C24
Y6 BZX84~C18 1LR BC848CR 4G BC860C 27Y BZV49-C27
Y7 -C20 v BF820 4GR BC860CR 30Y -C30
Y8 -C22 1w BF821 4Y3 BZV49-C4V3 33y -C33
Y9 -C24 1X BF822 4Y7 BZV49-C4V7 36Y -C36
Y10 -C27 1Y BF823 5A BC807-16 39Y -C39
Yll BZX84-C30 2B BC849B 5AR BC807-16R 43Y BZV49-C43
Y12 -C33 2BR BC849BR 5B BC807-25 47Y -C47
Y13 -C36 2C BC849C SBR BC807-25R 51Y -C51
Yl4 -C39 2CR BC849CR 5C BC807-40 56Y -C56
Y15 -C43 2F BC850B SCR BC807-40R 62Y -C62
Y16 BZX84~C47 2FR BC850BR 5E BC808-16 68Y BZV49-C68
Y17 -C51 2G BC850C SER BC808-16R 75Y -C75
Y18 -C56 2GR BC850CR SF BC808-25

Y19 -C62 2Y4 BZV49-C2V4 | SFR BC808-25R

Y20 -C68 2Y7 BZV49-C2V7 | 5G B§808-40

Y21 BZX84-C75 3A BC856A 5GR BC808-40R

Z1 -C4v7 3AR BC856AR 5Y1 BZV49-C5V1

22 -C5V1 3B BC856B 5Y6 BZV49-C5V6

23 -C5V6 3BR BC856BR 6A BC917-16

Z4 -C6V2 3E BC857A 6AR BC817-16R

zZ5 BZX84-C6V8 3ER BC857AR 6B BC817-25

Z6 -C7V5 3F BC8578B 6BR BC817-25R

z7 -C8v2 3FR BC857BR 6C BC817-40

Z8 -C9V1 3J BC858A 6CR BC817-40R

Z9 -C10 3JR BC858AR 6E BC818-16
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TYPE
DESIGNATION

PRO ELECTRON TYPE DESIGNATION CODE
FOR SEMICONDUCTOR DEVICES

This type designation code applies to discrete semiconductor devices — as opposed to integrated
circuits —, multiples of such devices and semiconductor chips.

“Aithough not all type numbers accord with the Pro Electron system, the following explanation is given
for the ones that do.”

A basic type number consists of:
TWO LETTERS FOLLOWED BY A SERIAL NUMBER

FIRST LETTER

The first letter gives information about the material used for the active part of the devices.

A. GERMANIUM or other material with band gap of 0,6 to 1,0 eV.

B. SILICON or other material with band gap of 1,0to 1,3 eV.

C. GALLIUM-ARSENIDE or other material with band gap of 1,3 eV or more.
R. COMPOUND MATERIALS (e.g. Cadmium-Sulphide).

SECOND LETTER
The second letter indicates the function for which the device is primarily designed.

DIODE; signal, low power

DIODE; variable capacitance

TRANSISTOR; low power, audio frequency (R¢hj.mp > 15 K/W)

TRANSISTOR; power, audio frequency (Rt j.mb < 15 K/W)

DIODE; tunnel

TRANSISTOR; low power, high frequency (Rth j-mb > 15 K/W)

MULTIPLE OF DISSIMILAR DEVICES — MISCELLANEOQUS; e.g. oscillator
DIODE; magnetic sensitive

TRANSISTOR; power, high frequency (Rgh jmb < 15 K/W)

PHOTO-COUPLER

RADIATION DETECTOR; e.g. high sensitivity phototransistor

RADIATION GENERATOR,; e.g. light-emitting diode (LED)

CONTROL AND SWITCHING DEVICE; e.g. thyristor, low power (Rt j.mp > 15 K/W)
TRANSISTOR; low power, switching (R j-mp > 15 K/W)

CONTROL AND SWITCHING DEVICE; e.g. thyristor, power (Rt j.mb < 15 K/W)
TRANSISTOR; power, switching (Rip j-mp < 15 K/W)

DIODE: multiplier, e.g. varactor, step recovery

DIODE; rectifying, booster

DIODE; voltage reference or regulator (transient suppressor diode, with third letter W)

NXXCHPIPOZrIPIMPO®)
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TYPE

DESIGNATION

SERIAL NUMBER

Three figures, running from 100 to 999, for devices primarily intended for consumer equipment.*
One letter (Z, Y, X, etc.) and two figures, running from 10 to 99, for devices primarily intended for
industrial/professional equipment.*

This letter has no fixed meaning except W, which is used for transient suppressor diodes.

VERSION LETTER

It indicates a minor variant of the basic type either electrically or mechanically. The letter never has a
fixed meaning, except letter R, indicating reverse voltage, e.g. collector to case or anode to stud.

SUFFIX

Sub-classification can be used for devices supplied in a wide range of variants called associated types.
Following sub-coding suffixes are in use:

1.

VOLTAGE REFERENCE and VOLTAGE REGULATOR DIODES: ONE LETTER and ONE
NUMBER

The LETTER indicates the nominal tolerance of the Zener (regulation, working or reference) voltage
A. 1% (according to IEC 63: series E96)

B. 2% (according to IEC 63: series E48)

C. 5% (according to IEC 63: series E24)

D. 10% (according to IEC 63: series E12)

E. 20% (according to 1EC 63: series E6)

The number denotes the typical operating (Zener) voltage related to the nominal current.rating for
the whole range.

The letter 'V’ is used instead of the decimal point.

2. TRANSIENT SUPPRESSOR DIODES: ONE NUMBER

The NUMBER indicates the maximum recommended continuous reversed (stand-off) voltage VR. The
letter “V’ is used as above.

3. CONVENTIONAL and CONTROLLED AVALANCHE RECTIFIER DIODES and THYRISTORS:

ONE NUMBER

The NUMBER indicates the rated maximum repetitive peak reverse voltage (VRR\) or the rated
repetitive peak off-state voltage (VpRpm), whichever is the lower. Reversed polarity is indicated by
letter R, immediately after the number.

4. RADIATION DETECTORS: ONE NUMBER, preceded by a hyphen (—)

The NUMBER indicates the depletion layer in um. The resolution is indicated by a version LETTER.

5. ARRAY OF RADIATION DETECTORS and GENERATORS: ONE NUMBER, preceded by a stroke

(/).
The NUMBER indicates how many basic devices are assembled into the array.

* When these serial numbers are exhausted the serial number for consumer types may be extended to

four figures, and that for industrial types to three figures.
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RATING
SYSTEMS

RATING SYSTEMS

The rating systems described are those recommended by the International Electrotechnical Commission
(IEC) in its Publication 134.

DEFINITIONS OF TERMS USED

Electronic device. An electronic tube or valve, transistor or other semiconductor device.

Note
This definition excludes inductors, capacitors, resistors and similar components.

Characteristic. A characteristic is an inherent and measurable property of a device. Such a property
may be electrical, mechanical, thermal, hydraulic, electro-magnetic, or nuclear, and can be expressed
as a vaiue for stated or recognized conditions. A characteristic may aiso be a set of reiated vaiues,
usually shown in graphical form.

Bogey electronic device. An electronic device whose characteristics have the published nominal values
for the type. A bogey electronic device for any particular application can be obtained by considering
only those characteristics which are directly related to the application.

Rating. A value which establishes either a limiting capability or a limiting condition for an electronic
device. It is determined for specified values of environment and operation, and may be stated in any
suitable terms.

Note
Limiting conditions may be either maxima or minima.

Rating system. The set of principles upon which ratings are established and which determine their
interpretation.

Note .
The rating system indicates the division of responsibility between the device manufacturer and the
circuit designer, with the object of ensuring that the working conditions do not exceed the ratings.

ABSOLUTE MAXIMUM RATING SYSTEM

Absolute maximum ratings are limiting values of operating and environmental conditions applicable to
any electronic device of a specified type as defined by its published data, which should not be exceed-
ed under the worst probable conditions.

These values are choser by the device manufacturer to provide acceptable serviceability of the device,
taking no responsibility for equipment variations, environmental variations, and the effects of changes
in operating conditions due to variations in the characteristics of the device under consideration and
of all other electronic devices in the equipment.

The equipment manufacturer should design so that, initially and throughout life, no absolute maximum
value for the intended service is exceeded with any device under the worst probable operating con-
ditions with respect to supply voltage variation, equipment component variation, equipment control
adjustment, load variations, signal variation, environmental conditions, and variations in characteristics
of the device under consideration and of all other electronic devices in the equipment.
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RATING

SYSTEMS

DESIGN MAXIMUM RATING SYSTEM

Design maximum ratings are limiting values of operating and environmental conditions applicable to a
bogey electronic device of a specified type as defined by its published data, and should not be exceed-
ed under the worst probable conditions.

These values are chosen by the device manufacturer to provide acceptable serviceability of the device,
taking responsibility for the effects of changes in operating conditions due to variations in the charac-
teristics of the electronic device under consideration.

The equipment manufacturer should design so that, initially and throughout life, no design maximum
value for the intended service is exceeded with a bogey device under the worst probable operating
conditions with respect to supply voltage variation, equipment component variation, variation in
characteristics of all other devices in the equipment, equipment control adjustment, load variation,
signal variation and environmental conditions.

DESIGN CENTRE RATING SYSTEM

Design centre ratings are limiting values of operating and environmental conditions applicable to a
bogey electronic device of a specified type as defined by its published data, and should not be exceed-
ed under normal conditions.

These values are chosen by the device manufacturer to provide acceptable serviceability of the device

in average applications, taking responsibility for normal changes in operating conditions due to rated
supply voltage variation, equipment component variation, equipment control adjustment, load variation,
signal variation, environmental conditions, and variations in the characteristics of all electronic devices.

The equipment manufacturer should design so that, initially, no design centre value for the intended
service is exceeded with a bogey electronic device in equipment operating at the stated normal supply
voltage.
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J t.ETTER SYMBOLS

LETTER SYMBOLS FOR TRANSISTORS AND SIGNAL DIODES
based on IEC Publication 148

LETTER SYMBOLS FOR CURRENTS, VOLTAGES AND POWERS
Basic letters
The basic letters to be used are:

I, i =current

V, v = voltage

P, p = power.

Lower-case basic letters shall be used for the representation of instantaneous values
which vary with time.
In all other instances upper-case basic letters shall be used.

Subscripts

A, a Anode terminal

(AV), (av) Average value

B. b Base terminal, for MOS devices: Substrate

(BR) Breakdown

C,c Collector terminal

D, d Drain terminal

E, e Emitter terminal

F f Forward

G, g Gate terminal

K. k Cathode terminal

M, m Peak value

0.0 As third subscript: The terminal not mentioned is open circuited
R, r As first subscript: Reverse. As second subscript: Repetitive.

As third subscript: With a specified resistance between the terminal
not mentioned and the reference terminal.
(RMS), (rm:s) R.M.S. value
As first or second subscript: Source terminal (for FETS only)

S, s ] As second subscript: Non-repetitive (not for FETS)
I As third subscript: Short circuit between the terminal not mentioned
and the reference terminal
X, x Specified circuit
Z,z Replaces R to indicate the actual working voltage, current or power

of voltage reference and voltage regulator diodes.

Note: No additional subscript is used for d.c. values.
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LETTER SYMBOLS

Upper-case subscripts shall be used for the indication oft
a) continuous (d.c.) values (without signal)
Example Ig

b) instantaneous total values
Example ig

c) average total values
Example IB(AV)

d) peak total values
Example IBM

e) root-mean-square total values

Example IB(RMS)

Lower-case subscripts shall be used for the indication of values applying to the varying
component alone :

a) instantaneous values
Example i,

b) root-mean-square values
Example Ip(rms)

c) peak values
Example Iy,

d) average values
Example Ip(av)

Note: If more than one subscript is used, subscript for which both styles exist shall
either be all upper-case or all lower-case.

Additional rules for subscripts

Subscripts for currents

Transistors: If it is necessary to indicate the terminal carrying the current, this should
be done by the first subscript (conventional current flow from the external
circuit into the terminal is positive).

Examples: I, ig, ip, Iy

Diodes : To indicate a forward current (conventional current flow into the anode
terminal) the subscript F or f should be used; for a reverse current
(conventional current flow out of the anode terminal]) the subscript R or r
should be used.

Examples: Ig, I, iF, If(rms)
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LETTER SYMBOLS

Subscripts for voltages

Transistors: If it is necessary to indicate the points between which a voltage is meas-
ured, this should be done by the first two subscripts. The first subscript
indicates the terminal at which the voltage is measured and the second the
reference terminal or the circuit node. Where there is no possibility of
confusion, the second subscript may be omitted.

Examples: V__, v__, v,V
Pes Vg YBE Vbe' ‘bem

Diodes: To indicate a forward voltage (anode positive with respect to cathode), the
subscript F or f should be used; for a reverse voltage (anode negative with
respect to cathode) the subscript R or r should be used.

Examples: V_, V_, v_, V
P F 'R F 'rm

Subscripts for supply voltages or supply currents

Supply voltages or supply currents shall be indicated by repeating the appropriate term-
inal subscript.

Ex: s:
xamples VCC’ IEE

Note: If it is necessary to indicate a reference terminal, this should be done by a third
subscript

Example: Voog

Subscripts for devices having more than one terminal of the same kind

If a device has more than one terminal of the same kind, the subscript is formed by the
appropriate letter for the terminal followed by a number; in the case of multiple sub-
scripts, hyphens may be necessary to avoid misunderstanding.

Examples: I = continuous (d.c.) current flowing

B2 . .
into the second base terminal

VBZ—E = continuous (d.c.) voltage between
the terminals of second base and

emitter

Subscripts for multiple devices

For multiple unit devices, the subscripts are modified by a number preceding the letter
subscript; in the case of multiple subscripts, hyphens may be necessary to avoid mis-
understanding.

Examples: Iy = continuous (d.c.) current flowing
into the collector terminal of the
second unit

VlC—ZC = continuous (d.c.) voltage between
the collector terminals of the
first and the second unit.
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LETTER SYMBOLS

Application of the rules

The figure below represents a transistor collector current as a function of time. It con-
sists of a continuous (d.c.) current and a varying component.

collector
current
Ic
(no signal)
0 y

time 7265988

LETTER SYMBOLS FOR ELECTRICAL PARAMETERE METERS
Defenition

For the purpose of this Publication, the term "electrical parameter' applies to four-
pole matrix parameters, elements of clectrical equivalent circuits, electrical impedan-
ces and admittances, inductances and capacitances.

Basic letters

The following is a list of the most important basic letters used for electrical parameters
of semiconductor devices.

B,b
C

i

susceptance; imaginary part of an admittance

capacitance

G, g = conductance; real part of an admittance
H,h = hybrid parameter

L = inductance

R,r = resistance; real part of an impedance

X,x = reactance; imaginary part of an impedance
Y,y = admittance;

Z,z = impedance;
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LETTER SYMBOLS

Upper-case letters shall be used for the representation of:

a) electrical parameters of external circuits and of circuits in which the device forms
only a part;

b) all inductances and capacitances.

Lower-case letters shall be used for the representation of electrical parameters inher-
ent in the device (with the exception of inductances and capacitances).

Subscripts

General subscripts

The following is a list of the most important general subscripts used for electrical para-
meters of semiconductor devices:

F, f = forward; forward transfer
1,1i(or 1) = input

L,1 = load

O, o (or 2) = output

R, r = reverse; reverse transfer
S, s = source

Examples: Z_, h_, h

The upper-case variant of a subscript shall be used for the designation of static (d.c.)
values.

Examples : hFE = static value of forward current transfer ratio in common-
emitter configuration (d.c. current gain)
RE = d.c. value of the external emitter resistance.

Note: The static value is the slope of the line from the origin to the operating point on
the appropriate characteristic curve, i.e. the quotient of the appropriate electri-
cal quantities at the operating point.

The lower-case variant of a subscript shall be used for the designation of small-signal
values.

Examples: hfe = small-signal value of the short-circuit forward
current transfer ratio in common-emitter confi-
guration

Z = RL + le = small-signal value of the external impedance
e -

Note: If more than one subscript is used, subscripts for which both styles exist shall
either be all upper-case or all lower-case

. 1
Examples: hFE’ yRE 1fe
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LETTER SYMBOLS

Subscripts for four-pole matrix parameters

The first letter subscript (or double numeric subscript) indicates input, output, forward
transfer or reverse transfer

Examples: h, (or h. )
11
h™ (or h,.)
o 2
h_ (or h
hl (or 1))
T 12

[

A further subscript is used for the identification of the circuit configuration. When no
confusion is possible, this further subscript may be omitted.

Examples: hfe (or h21e)’ hFE (or h21E)

Distinction between real and imaginary parts

If it is necessary to distinguish between real and imaginary parts of electrical parame-
ters, no additional subscripts should be used. If basic symbols for the real and imagina-
ry parts exist, these may be used.
Examples: Zi = Ri + in
Ve

e - gfe * bee

If such symbols do not exist or if they are not suitable, the following notation shall be
used:

Examples: Re (hih) etc. for the real part of hib

Im (hib) etc. for the imaginary part of hib
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S-PARAMETERS

SCATTERING PARAMETERS

In distinction to the conventional h, y and z-paramcters, s-parameters relate to travel -
ling wave conditions. The figure below shows a two-port network with the incident and
reflected waves aj, bl’ a and b2‘

—o- -0
4—02
—b 2
s 2z,
VsZ
7265646.1
) Vi1 ~Vip
1- a2 =
Vi, VZg L
Vi1 Vr2

Z = characteristic impedance of the transmission line in which the two-port is
connected.

Vi = incident voltage

Vr

reflected (generated) voltage

The four-pole equations for s-parameters are:
by =sy1a7 +s10ap
by = sp1a) + 8933

Using the subscripts i for 11, r for 12, f for 21 and o for 22, it follows that

b)
ST TG ey =0
. b
St 712 T a5 ag =0

by
57 %21 "5 lay =0
)
07822 T lay =0

l) The squares of these quantities have the dimension of power.
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S-PARAMETERS

The

4]
"

Sf

S0

s-parameters can be named and expressed as follows:
s,, = Input reflection coefficient.
The complex ratio of the reflected wave and the incident wave at the input,
under the conditions Z) = Z, =50 and Vgp = 0.

11

=Sy9 = Reverse transmission coefficient.

The complex ratio of the generated wave at the input and the incident wave at
the output, under the conditions Zg = Z =50 £ and Vg1 = 0.

=891 = Forward transmission coefficient.

The complex ratio of the generated wave at the output and the incident wave at
the input, under the conditions Z) = Z,=50 £ and Vg3 = 0.

= 899 = Output reflection coefficient.

The complex ratio of the reflected wave and the incident wave at the output,
under the conditions Zg = Z,= 50 and Vg1 = 0.
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J L PACKING

TAPE AND REEL SPECIFICATION

Semiconductors in SOT-23 and SOT-143 encapsulations can be delivered in reel packing for automatic
placement on hybrid circuits and printed circuit boards. The devices are placed with the mounting side
downwards in compartments.

— K e

i e
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(]
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¥
[ade ]
F-t
11
[
Fy
i
=
=y
)
—+
FA
L
)
D
==
[aln]
[Sp)
.
—
NNANANY

1
|
.

]

—»l Dg ’-— P Po— G—I-
I
| —— Po —_—] —| |t
-
feeding direction 7286817.1

Fig. 1 Configuration of bandolier. Dimensions in mm.

Compartment tol. Centre line dimensions tol.
length Ag component length +0,2 length direction P2 2,0 +0,05
width Bg component width +0,2 width direction F 3,5 +0,05
depth Ko 095 +02 Fixi
width outside B 33 max. ixing tape
pitch P 4,0 +0,1 width Wi 5,6 +0,25
deviation () 150 max. thickness - 0,1 max.

Sprocket hole Carrier tape
diameter Do 15 +0,1 width w 8,0 +0,2
pitch : Po 4,0 +0,1 bending 5 0,3 max.
distance E 1,75 +0,1 thickness t 0,4 max.
cumulative (10) . .
pitch error $0,1 Overall thickness K 1,5 max.
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PACKING

- W |-
A\
ot~ Cc B A
DO
oeft t
trailer |||0)3
DO
DO
DO
DO
'O
.O
.0
IO
-..O
H3
"in
u]
ol
°| leader
Hlo
nle
fixing [~
tape
l____....__ 7285816

Fig. 2 Configuration of reel and flange (dimensions in mm).

Flange tol. Hub tol.
i B 2 +15
diameter A 180 tg diameter 6 + 0'1 .
+05 spindle hole o 12,75 T '°
thickness t 1,5 —0.1 key slit
space hetween flanges W 9,5 +0,6 width E 2 +0,5
depth U 4 +0,5
location (0] 120 degrees

Amount of devices per reel

The bandolier of a 180 mm reel contains at least 25600 devices with no more than 15 empty compart-
ments (0,5%). Three consecutive empty places might be found provided this gap is followed by
6 consecutive devices.

The carrier tape (leader) starts with at least 75 empty positions (equivalent to 300 mm); the covering
foil is at least 300 mm. In order to fix the carrier tape a self-adhesive tape of 20 to 50 mm is applied.

At the end of the bandolier (trailer) at least 75 empty positions (equivalent to a length of 300 mm) and
300 mm foil. For fixing onto the reel a self-adhesive tape of 20 to 50 mm is applied.
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TAPE

TO-92 VARIANT TRANSISTORS ON TAPE

MECHANICAL DATA
Fig. 1 (see table below).

’<—~ P—->|

Dimensions in mm

- Ay - Ip)
! | fio
A v i
} Hy
A
H, - W,
H T L v 0 v 1 * *—-T_
°i3:::,” :::’:::l:::lil‘woW1 Il
L1 1
I v
2 | H '! | } | Bl_ | A‘E W
Fy F2 "‘ Dy L‘ 7275998.2 e t
>l F e ->| et
> PZ '4—
|« PO —
Specifications
Item Symbol - Remarks
min. nom. max. | tol.
Body width A4 4,0 4.8
Body height A 4.8 5,2
Body thickness T 3,9 4,2
Pitch of component P 12,7 +1
Feed hole pitch Po 12,7 +0,3 | Cumulative pitch error
1,0 mm/20 pitch
Feed hole centre to To be measured at
component centre P2 6,35 +04 bottom of clinch
+
Distance between outer leads F 5,08 __gg
Component alignment Ah 0 1 At top of body
Tape width w 18 +0,5
Hold-down tape width Wo 6 +0,2
.. +0,7
Hole position Wi 9 -05
Hold-down tape position Wo 0,5 +0,2
Lead wire clinch height Ho 16 +0,5
Component height Hi 32,25
Length of snipped leads L 11,0
Feed hole diameter Do 4 +0,2
Total tape thickness t 1,2 t1 0,3-0,6
. +0,4
Lead-to-lead distance F1,Fo 2,54 —0.1
Clinch height Ho 3
Pull-out force (p) 6N
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TAPE

PACKING

The transistors are supplied on tape in boxes (ammopack) or on reels. The number per reel is 1600 and
per ammobox 2000*.

-~ <55 max ) round or octogonal

215
min

2360 ¥
max *

- < 55 max

O350 - N
max i
m packing label
T
LI ]

= e M— )

i detail A

A
o O O O

7Z86091.1A

direction of unreeling —»

Fig. 2 Dimensions (in mm) of reel and box.

DROPOUTS

A maximum of 0,5% of the specified number of transistors in each packing may be missing. Up to 3
consecutive components may be missing provided the gap is followed by 6 consecutive components.
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TO-92 variant transistors on tape J TAPE

TAPE SPLICING
Slice the carrier tape on the back and/or front so that the feed hole pitch (Py) is maintained (see Fig. 3).

I

o |0 O

o O] O

7286030

l«—— 30 min ———

Fig. 3 Jointing tape with splicing patch.

The ammobox has 80 layers of 25 transistors each.
Each layer contains 25 transistors plus one empty position in order to fold the layer correctly.

The ammobox is accessible from both sides enabling the user to choose between ‘““normal”’
(see Fig. 2) and ‘‘reverse’’ tape.

\ ﬂpril 1984

41






SOLDERING
RECOMMENDATIONS

SOLDERING RECOMMENDATIONS
SOT-23, SOT-143 AND SOT-89 ENVELOPES

SOT-23, SOT-143 and SOT-89 devices are ideally suited for placement onto thick and thin film
substrates and printed circuit boards.

To assure reliable and consistent connections particular attention should be paid to:
1. Flux

A non-active flux is recommended. Where active fluxes are employed, great care in subsequent
substrate cleaning must be exercised.

2. Metal-alloy solder or solder paste

Correct choice of solder alloy or solder paste to be employed e.g. 62% Sn, 36% Pb, 2% Ag or 60%
Sn/40% Pb. Any paste used should contain at least 85% metal dry weight.

3. Soldering temperature
This will vary according to the actual method employed.

REFLOW SOLDERING

The preferred technique for mounting microminiature components on hybrid thick and thin-film is the
method of reflow soldering.

The tags of SOT-23, SOT-143 and SOT-89 envelopes are pre-tinned and the best results are obtained if
a similar solder is applied to the corresponding soldering areas on the substrate. This can be done by
either dipping the substrate in a solder bath or by screen printing a solder paste.

The maximum temperature of the leads or tab during the soldering cycle should not exceed 285 ©C.
The most economic method of soldering is a process in which all different components are soldered
simultaneously for example SOT-23, SOT-143 or SOT-89 devices, capacitors and resistors.

Having first been fluxed, all components are positioned on the substrate. The slight adhesive force of
the flux is sufficient to keep the components in place. Solder paste contains a flux and has therefore
good inherent adhesive properties which eases positioning of the components.

With the components in position the substrate is heated to a point where the solder begins to flow.
This can be done on a heating plate or on a conveyor belt running through an infrared tunnel. The
maximum allowed temperature of the plastic body of a device must be kept below 280 ©C during the
soldering cycle. For further temperature behaviour during the soldering process see Figs 2 and 3.

The surface tension of the liquid solder tends to draw the tags of the device towards the centre of the
soldering area and has thus a correcting effect on slight mispositionings. However, if the layout leaves
something to be desired the same effect can result in undesirable shifts; particularly if the soldering
areas on the substrate and the components are not concentrally arranged. This problem can be solved
using a standard contact pattern, which leaves sufficient scope for the self-positioning effect (see Figs
4 and 5).

After cooling the connections may be visually inspected and, where necessary, repaired with a light
soldering iron. Finally any remaining flux must be removed carefully.
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SOLDERING

RECOMMENDATIONS

IMMERSION SOLDERING

Where a complete substrate or printed circuit board is immersed in solder:
a. The temperature of the soldering bath should not exceed 280 ©C.

b. The duration of the soldering cycle should not exceed 10 seconds.

c. Forced cooling may be applied (see Fig. 1).

HAND SOLDERING

It is possible to solder microminiature devices with a light hand-held soldering iron, but this method

has obvious drawbacks and should therefore be restricted to laboratory use and/or incidental repairs

on production circuits.

1. It is time-consuming and expensive.

2. The device cannot be positioned accurately and therefore the connecting tags may come into contact
with the substrate and damage it.

3. There is a great risk of breaking either substrate or even internal connections inside the encapsulation.

4. The envelope may be damaged by the iron.

7282785
300 T ! TTT]
Tb max
V % 2
= %%
(Oc) XN XA 7
7 solder flow 4%
_%? area
77 //A/( 4 7 “
200 GALH%% %% : ]
] 4 VX
H Tm
\b
100
0
0 10 () 20

Fig. 1 Device temperature during immersion soldering.

Maximum time of immersion in soldering bath is 10 seconds at an ambient temperature of 25 OC.

a = free convection cooling; b = forced cooling.
Th max = maximum bath temperature (280 OC).
Tm = melting temperature of solder (179 OC).
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SOT-23 and SOT-89 SOLDERING
RECOMMENDATIONS

7279120.1

300 TTT] TTTT] ™ a = free convection cooling.
p T _ . .
7 I max b = ssible forced ling.
i/ /;/ 2 % a ’ I;\)/‘errr.n i eI c:'c czoa g
T IAUI9Y I max = Maximum lead or tab temperature =
LANNOALUY o
(°c) BURBHALIAL 2855C.
7 4 solder flow area 21 a- Tm = Melting point of the solder is 179 ©OC.
la
LURBUUL LN, %% Tamb =25 °C.
200 LALDURA LT,
IULURLILNY,
GDUILLULL 12777 2R Time of heat supply:
f without preheating max. 14 s
b_| | with preheating max. 10's
1' Maximum time of preheating 45 s
1
100
|
1
1
Fig. 2 Reflow soldering without preheating.
0 .
0 10 t(s) 20
72791211
300 I I I I 1 1T
= 2 =T F ! Timax-
Y/ // Y, 7
T anY 4 2%
LUUY
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§ N \Q\ \
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\\\\:0 ‘S
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\ preheating
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AMArA.
N
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W NNNNN
40 50 60 70 t(s) 80

Fig. 3 Reflow soldering with preheating.
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SOLDERING

RECOMMENDATIONS
Minimum required dimensions of metal Dimensions in mm
connection pads on hybrid thick and thin-film
substrates. -— 22— o
' {
0,9
2,2
0,9 t 1
min
0,9
1.5

f , 1
—— 095 = |<1,o»l L1,o* |41,o’

7279123
. ! 7279122
Fig. 4 SOT-23 pattern. Fig. 5 SOT-89 pattern.
0,8 min 0,8 min

|
|

-« 1.9 —»
fe— 1,7 —>»

]
|<—1,2—-> 7286820

Fig. 6 SOT-143 pattern.
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SOLDERING
RECOMMENDATIONS

SOLDERING RECOMMENDATIONS SOT-37 AND SOT-103

Transistors in SOT-37 and SOT-103 envelopes may be mounted with leads flat (Fig. 1) or bent (Figs 2and 3).
Different soldering procedures apply for the different styles of mounting.

FLAT-LEAD MOUNTING
Soldering by hand

Avoid putting any force on the leads during
or just after soldering.

Solder the three leads one at a time, not
simultaneously.

Proceed from one lead to the adjacent lead, not
to the opposite one.

BENT-LEAD MOUNTING

If leads are bent, all three may be soldered
simultaneously if desired.

DIP OR WAVE SOLDERING

When dip or wave soldering, the maximum
allowable temperature of the solder is 260 ©C.
This temperature must not be in contact with
the joint for more than 5 seconds. The total
contact time of successive solder waves must
not exceed 5 seconds. The device may be
mounted up to the lead projections, but the
temperature of the body must not exceed the
specified storage maximum.

e I printed

LW /A : [ V é,circuit

7258790.2 bOGrd
Fig. 1
Solder temperature max. 300 °C
Soldering time max. 5s
Solder-to-case distance  min. 2 mm

aj EL__I printed
L _}.circuit
board

7258791.1

Fig. 2
Solder temperature max. 300 °C
Soldering time max. 10s

fl 1 h\ printed

| R ——circuit
B

Fig. 3
Solder temperature max. 260°C
Soldering time max. 5s
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SOLDERING
RECOMMENDATIONS

SOLDER RECOMMENDATIONS FOR
SOT-48 AND SOT-122

A brass nut is supplied with each transistor for securing it to a heatsink.
Screw thread, diameter and nuts:

maximum diameter
stud diameter thread

of threaded stud nut thickness
" 3,5 mm SOT-48
1 - ! ’
Ya 8-32UNC-2A(B) 4,14 mm 5.0 mm SOT-122

To ensure optimum heat transfer and to avoid damage to the threaded stud of the transistor the
following recommendations should be observed:

1. Diameter of the mounting hole in the heatsink 4,15 + 0,05; —0 mm (max. 4,2 mm).
2. Heatsink surfaces at the mounting hole to be flat, parallel, and free of burrs or oxydation.
3. Torque on nut: minimum 0,75 Nm (7,5 kgem), maximum 0,85 Nm (8,5 kgecm).

4. Recommended distance from the top surface of the heatsink to surface of printed-circuit board:
29+0;-0,2 mm.

Tension in the transistor leads sets the limit on spacing between heatsink and printed-circuit board; in
general, the leads can withstand more pull in the downward direction than in the upward direction.

Solder the leads to the connection pads with resin-cored tin-lead solder, using an iron of normal
temperature. Soldering iron temperatures as high as 350 OC are safely tolerable; the transistor can
withstand an interior temperature of 250 OC for about ten minutes.

The leads may be tinned, if required, by dipping them into a solder bath at about 230 ©C; each lead
may be dipped up to its full length. A flux of the quality of Super-Safe is recommended; after tinning,
surplus flux should be rinsed away with tap water.
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SOLDERING
RECOMMENDATIONS

MOUNTING AND SOLDERING RECOMMENDATIONS
FOR CATV HYBRIDS

Mounting
1. The heatsink surface must be fiat, free of burrs, oxidization and parallel to the mounting surface.
2. The heatsink, mounting base and ground leads should be properly r.f. grounded.
3. Heatsink compound should be applied sparingly and evenly on the mounting base.
Suitable heatsink compounds:

Dow Corning 340,
Eccotherm TC-5 (E&C),
Wakefield 120.

4. When mounting CATV hybrid components, the UNC screws must first be turned finger-tight. The
screws should then be tightened to within the tolerance of minimum 0,5 Nm to maximum 0,7 Nm.
Soldering

Devices may be soldered directly into a circuit using a soldering iron with a maximum temperature of
260 °C for not more than 3 s when the soldered joints are a minimum of 3 mm from the module.
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THERMAL

CHARACTERISTICS

o

THERMAL CHARACTERISTICS
FOR SOT-23 AND SOT-143 ENVELOPES

The heat generated in a semiconductor chip normally flows by various paths to the surroundings
(ambient).

LLLLL

. 7289072.A
Fig. 1.

1. Heat radiation from the envelope to ambient (1).
This heat transfer can be neglected when the envelope is mounted on a substrate or printed
circuit board.

2. Heat transmission via leads (2) soldering points (3) and substrate (4).

I junction

Rthj-t

I tab

Rtht-s
soldering
points
Rths-a

_J—_I_. ambient

7289073

Rthi—a[

| S—

Fig. 2 Thermal behaviour of heat flow when the device is mounted on a substrate or printed circuit
board.

Rth j-t = Thermal resistance from junction to tab.

Rth t-s = Thermal resistance from tab to soldering points.

Rth s-a = Thermal resistance from soldering points to ambient.
Rth j-a = Thermal resistance from junction to ambient.

\ ﬂ\lovember 1982
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THERMAL
CHARACTERISTICS

Heat transfer directly from envelope to ambient

This depends on the difference between the temperatures of envelope and the surroundings. When the
device is mounted on a substrate or printed circuit board direct heat flow can usually be neglected in

relation to the heat flow via leads and substrate.
Thus the thermal model can be as in Fig. 3.

1 junction
Rthj-t
I tab
Rtht-s
soldering
points
Rths-a
I ambient

7289077

Fig. 3 Basic thermal model.

Heat transfer from junction to tab

This is an internal heat transfer and has been measured. In general it is:

for high-frequency transistors, low-power diodes and (MOS) FETs
for low-frequency and switching transistors
for low-frequency medium-power transistors

Heat transfer from tab to soldering points

This value has also been measured for SOT-23 with Pyq¢ < 350 mW
for types of semiconductors in this envelope with Pyot <425 mW
for types of semiconductors in a SOT-143 envelope this value is

Heat transfer from soldering points to ambient

60 K/W
50 K/W
30 K/W

280 K/W
260 K/W
310 K/W

This depends on the shape and material of tracks and substrate. In figures 4 and 5 standard mounting
conditions are given to set up the maximum power ratings for SOT-23 and SOT-143 encapsulations.
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Thermal characteristics of SOT-23 and SOT-143 envelopes THERMAL
CHARACTERISTICS

ceramic

ceramic
substrate

substrate

- . Cu leads 20mm
]’ 1 l’ -H'/ ©05mm
’I A 1. . Cu leads 20 mm
AN V7A VA Vs ‘[T ';]VGO,Smm
infinite heatsink or plug 7289075 4}»
VAR 7

infinite heatsink or plug 7286899

Fig. 4 Test circuits SOT-23 and SOT-143 mounting conditions on a ceramic substrate.

200 7289076.1
Rths-a 1 2
(K/W) \\
N
100 \\e
’ ™~
; B
50 1 ! S
I ! i
T }
! !
[ |
! |
20 + ]
! i
! I
| |
10 | 1
0,1 0,2 0,5 1 2 5 10
area (cm?2)

Fig. 5 Heat transfer from soldering points to ambient.

1. Ceramic substrate

Point A on the curve in Fig. 5 is for an area of the ceramic substrate of 8 mm x 10 mm x 0,7 mm for
the maximum rating of all high-frequency, low-frequency and switching transistors and also for all
diodes.

Point B on the curve in Fig. 5 is for an area of the ceramic substrate of 15 mm x 15 mm x 0,7 mm for
the maximum rating of low-frequency medium-power semiconductors.

2. Printed circuit board
Rth s-a = 150 K/W for SOT-23 and SOT-143 envelopes mounted on a printed circuit board.
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THERMAL
CHARACTERISTICS

The values for the thermal! resistance from junction to tab, and tab to soldering points, are given
earlier and in Fig. 5.
The formula for devices in SOT-23 with one crystal can be generalized:

Tj =P (Rth j-t * Rth t-s * Rth s-a) + Tamb

_I_ junction i1 sz_ junction
Rthj-t Rthj-t ‘ ‘
P1 P
}: tab ! 2 tab
R
tht-s Rth t-s
soldering i soldgring
points Prot points
Rths-a Rths-a
T ambient T ambient
7289077 7289074
Fig. 6 Thermal model of SOT-23 envelopes Fig. 7 Thermal model of SOT-23 envelopes
with one crystal. with two crystals (double diode).

The formulae for devices with two crystals (double diodes) are:
Ttab = Ptot * (Rth t-s * Rth s-a) + Tamb = Ptot (280 +90) + Tamp
Tj1 =(P1xRthjt) + Trab=P1 60+ Teap
Tj2 =(P2 X Rth j-t) + Ttap = P2 * 60+ Ttap

As mentioned with Fig. 3:

Rth j-t for diodes is 60 K/W.

Rth s-a (area 8 mm x 10 mm x 0,7 mm) = 90 K/W.

Rth t-s for all semiconductors in SOT-23 = 280 K/W.
Thus:

Tj1 =60Pq +370 Piot + Tamp.

Tj2 = 60 P2 + 370 Pyor + Tamp.
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J L BF689K

N-P-N H.F. WIDEBAND TRANSISTOR

-—
N-P-N transistor in a TO-92 envelope intended for application as an amplifier or oscillator in the
v.h.f. and u.h.f. range.
QUICK REFERENCE DATA
Collector-base voltage (open emitter) Vcgo  max. 25 V
Collector-emitter voltage (open base) VCEQ max. 15 V
Collector current (d.c.) Ic max. 25 mA
Total power dissipation up to Tamp = 60 °C Ptot max. 360 mw
D.C. current gain
Ilc= 2mA;Vgg=5V min. 20 -

Ic=20mA;Vcg=5V
Transition frequency at f = 500 MHz
Ic=15mA;Vcg=5V

hFE 3 to 70

fr typ. 1,8 GHz

MECHANICAL DATA
Fig. 1 TO-92 variant.

Dimensions in mm

- v 0,40

\Q _ *min

(————— 12,7min ———————

| ¥ 0.

J

max
1

—
—
e

3
2
1
—> < 52max —
48 .
max 234

diameter within 2,5max
is uncontrolled e

) 7270994.2
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BF689K

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) VcBo — max. 25 V
— Collector-emitter voltage
open base VCEQO  max. 15 V
RBE <502 VCER  max. 25 V
Emitter-base voltage (open collector) VEBO  max. 35V
- Collector current
d.c. Ic max. 25 mA
peak value; tp <1 us Icm max. 50 mA
Total power dissipation up to Tamp = 60 °C Ptot max. 360 mw
Junction temperature Tj max. 150 °oC
Storage temperature Tstg -55 to +150 °C
THERMAL RESISTANCE
—  From junction to ambient in free air Rthja = 250 K/W
CHARACTERISTICS
Tj= 25 OC unless otherwise specified
Collector cut-off current
Vep=15V;Ig=0 ICBO max. 50 nA
Emitter cut-off current
VEB=2V;Ic=0 IEBO max. 1,0 A
Saturation voltages
= = VCEsat max. 10 V
ic=25mA;Ig=1,25mA VBEsgt max. 10 V
D.C. current gain
Ic= 2mA;VCge=5V h min. 20
Ic=20mA;VCg=5V FE 35 to 70
Transition frequency at f = 500 MHz
Ic=15mA;VCg=5V fT typ. 1,8 GHz
Feedback capacitance
— Ic=2mA;VCe=5V; Tamp=25°C Cre typ. 1,1 pF
Noise figure at f = 100 MHz
— Ic=2mA;VCg=5V;Z25=60%; Tamp =25°C F typ. 4,0 dB
Noise figure at f = 200 MHz
— Ic=2mA;VCg=5V;Z25=608; Tamp =25 °C F typ. 3,0 dB
Power gain at f = 100 MHz
—_— Ic=2mA;VCE=5V;Zs=60Q;R_=2k&; Tamb =25°C Gp typ. 16 dB
Power gain at f = 200 MHz
— Ic=2mA;Vcg=5V;Z2g=608;R|_ =920 Q; Tamp =25 °C Gp typ. 16 dB
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B

N-P-N H.F. WIDEBAND TRANSISTOR

N-P-N transistor in a TO-92 envelope. It is primarily intended for use in H.F. amplifiers and u.h.f.

oscillators.

QUICK REFERENCE DATA

Collector-emitter breakdown voltage
Collector-base breakdown voltage
Collector current (d.c.)

Total power dissipation
up to Tymp = 26 °C

Junction temperature

D.C. current gain
lc=5mA;Vcg=10V

Transition frequency at f= 100 MHz
Ilc=5mA;Vcg=10V

Noise figure at Zg = 60 £

Ic=5mA; Vcg = 10 V; f = 800 MHz

V(BR)CEO
V(BR)CBO
Ic

Ptot
Tj

hre

fr

F

max.
max.
max.

max.
max.

min,
max.

typ.

typ.

15 V
25 V
25 mA

500 mwW
160 °C

25
250

1,8 GHz

5,0 dB

Fig. 1 TO-92var.

1

N

Dimensions in mm

<+ 5,2max -

y

[ 12,7min ——————

J

I

J

diameter within 2,5max
is uncontroiled

7270994.2

v 0,40

— *I’hln

‘o,hg
max
e
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BF763

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voltage VCEO max. 15 V
Collector-base voltage VcBO max. 25 V
Collector current (d.c.) Ic max. 25 mA
Total power dissipation

up to Tagmp =25 °C Ptot max. 500 mwW
Junction temperature Tj max. 150 oC
Storage temperature Ts —65 to +150 °C

THERMAL RESISTANCE
From junction to ambient in free air Rth j-a = 250 K/W

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector-emitter breakdown voltage

Ic=1mA;Ig=0 V(BR)CEO max. 15 V
Collector-base breakdown voltage

Ic=10uA;IE=0 V(BR)CBO max. 25 V
Collector cut-off current

Ige=0;Vcg=10V IcBO max. 50 nA
D.C. current gain min. 25

Ic=5mA;Vcg=10V hfg max. 250
Collector-emitter saturation voltage

Ic=10mA,Ig=1mA VCEsat max. 05 V
Transition frequency at f = 100 MHz

Ic=5mA;Vcg=10V fT typ. 1,8 GHz
Noise figure at Zg = 60 2

Ic=5mA; Vcg =10V, f=800MHz; Taqmp =25 °C F typ. 5,0 dB

August 1985 (



BFG23

P-N-P 2 GHz WIDEBAND TRANSISTOR

P-N-P transistor in a four-lead dual emitter plastic envelope {(SOT-103). This device is designed for
application in wideband amplifiers, such as MATV and CATV systems, up to 2 GHz.

N-P-N complement is BFG91A.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -VeBO max. 15 V
Collector-emitter voltage (open base) —-VCEO max. 12 Vv
Collector current (d.c.) —lc max. 35 mA
Total power dissipation up to Tamp = 60 °C Ptot max. 180 mw
Junction temperature . Ti max. 150 ©oC
D.C. current gain
—lg=30mA; -Vgcg =5V hfrge min. 20 -
Transition frequency at f = 500 MHz
—lc=30mA; -Vcg=5V fT typ. 5,0 GHz
Feedback capacitance at f = 1 MHz
iIc=0;-Vcg=10V Cre typ. 0,8 pF
Noise figure at optimum source impedance
—Igc=30mA; —-Vcg =8 V,; f =800 MHz F typ. 3,7 dB
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-103. 07max
3
e
s | . - Dimin___ e 84min -
T . (3x) '
48 3 1,45 115 T Y
max max.___max
l u F1 o c
e
- |«—1—0,24 max +— 6,8max —
- |<-12max - 17,4 min >
12 7maxie 7275914A
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BFG23

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) -VcBO max. 15 V
Collector-emitter voltage (open base) —-VCcEO max. 12V
Emitter-base voltage (open collector) —VEBO max. 2v
Collector current
d.c. L max. 35 mA
peak value; f > 1 MHz -lcm max. 50 mA
Total power dissipation up to Tamp =60 °C Ptot max. 180 mwW
Storage temperature Tstq —65 to +150 °C
Junction temperature Tj max. 150 °oC

THERMAL RESISTANCE
From junction to ambient (free air) mounted

on a fibre-glass print (see Fig. 2) Rth j-a 500 K/W
25
b
4 &
r’ .
1 | l 40
4
21> -
Fig. 2 Requirements for fibre-glass print {dimensi-
ons in mm). Single-sided 35 um Cu-clad epoxy

fibre-glass print, thickness 1,5 mm. Tracks are
_>| 3 L_ 7293406 fully tin-lead plated. Shaded area is Cu.

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current

Ie=0;,-Vgp=5V —IcBO max. 50 nA
D.C. current gain

—ic=30mA; -VCg=5V hfFg min. 20
Transition frequency at f = 500 MHz

—lc=30mA; -VCg=5V T typ. 5,0 GHz

Noise figure at optimum source impedance and
—~VCE =8 V; f=800 MHz; Tamp =25 °C
at—lc= 4mA typ. 2,3 dB
at —ic=30mA typ. 3,7 dB

—
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P-N-P 2 GHz wideband transistor BFG23

Collector capacitance at f = 1 MHz

Ig=ieg=0;-Vcg=10V Cc typ. 1,2 pF -
Emitter capacitance at f = 1 MHz
Ic=ic=0;-VEg=05V Ce typ. 1,8 pF
Feedback capacitance at f = 1 MHz
lc=0;-VCg=10V Cre typ. 0,8 pF
Maximum unilateral power gain (spe assumed to be zero) -
GuM = 10 log stel”
[1-lsiel*] [1—Isoei’]
—lc=30mA; -Vcg =5V, f=800 MHz; Tamp =25 °C G typ. 145 dB
—Ic=30mA; —-VCg=5V;f= 2GHz; Tamp =25 °C um typ. 7.0 dB
Output voltage at djy;, = --60 dB -

Ic=—30mA; -Vcg=8YV;
RL =75Q; Tamb =250C

Vp = Vo at dim = —60 dB ; f = 795,25 MHz

Vi =V —6dB ; fr = 805,25 MHz
measured at f(p+q-r) = 793,256 MHz Vo typ. 400 mV

Second harmonic distortion (see Fig. 3)
—lc=30mA; -Vcg=8V;RL=75Q;
VSWR <2; Tagmp =25°C
Vp =Vp =60 mV at f = 250 MHz
Vq=Vo =60mV at fq = 560 MHz
measured at f(p+q) =810 MHz d2 typ. —50 dB

1,5nF -Vee
7 10k
1nF
L1 —{|—o 750
1nF
750 o—}
0,68
l "
-
» 7296379

Fig. 3 Intermodulation distortion and second harmonic distortion MATYV test circuit.

L1 = L3 =5 uH micro-choke
L2 = 3 turns Cu wire (0,4 mm), internal diameter 3 mm, winding pitch 1 mm
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— s-parameters (common emitter) at —Vgg =5 V; typical values

mlg NTHz Sie sfe Sre Soe c?é) M
40 | 0,54/ —29,50 12,3/168,40 0,02/ 78,60 0,97/ —-11,80 36,1

100 | 0,56/ —64,9° 11,1/149,9° 0,04/ 65,30 0,89/ —27,20 29,3

200 | 0,61/-103,7° 8,9/130,00 0,07/ 50,00 0,73/ —44,80 24,3

5 500 | 0,65/—154,80 45/ 97,490 0,09/ 34,60 0,42/ —69,90 16,4
800 | 0,66/—171,60 3,1/ 82,90 0,10/ 34,40 0,41/ —80,10 13,0

1000 | 0,68/—179,6° 2,5/ 73,49 0,11/ 34,20 0,42/ —89,70 11,6

2000 | 0,67/+144,30 1,3/ 49,70 0,15/ 49,50 0,29/-115,80 5,1

40 | 0,31/ —53,6° 18,0/165,00 0,01/ 76,20 0,95/ —16,10 35,6

100 | 0,43/ —98,50 15,4/144,00 0,03/ 61,90 0,82/ —36,20 29,5

200 | 0,56/—131,6° 11,3/123,00 0,05/ 49,00 0,63/ —57,40 249

10 500 | 0,65/—169,00 5,3/ 94,10 0,07/ 43,50 0,33/ —86,70 | 17,3
800 | 0,66/+178,8° 3,6/ 81,70 0,08/ 46,80 0,33/ —95,00 13,8

1000 | 0,67/+172,70 2,8/ 72,70 0,09/ 47,60 0,35/—104,40 12,1

20006 | 0,867/+140,0° 1,6/ 51,5° 0,15/ 58,5¢ 0,22/-133,4° 6,2

40 | 0,21/-116,7° 22,6/162,00 0,01/ 73,90 0,91/ —20,10 35,1

100 | 0,42/-134,00 18,6/138,90 0,02/ 61,20 0,75/ —44,00 29,8

200 | 0,57/—154,20 12,7/118,00 0,03/ 52,40 0,55/ —67,80 25,3

20 500 | 0,66/—178,3° 5,8/ 92,10 0,05/ 54,50 0,29/-101,80 18,0
800 | 0,66/+173,00 3,8/ 79,90 0,07/ 57,80 0,29/-108,30 14,4

1000 | 0,66/+168,70 3,0/ 72,00 0,09/ 57,60 0,31/-116,70 12,5

2000 | 0,68/+137,5° 1,6/ 52,10 0,16/ 63,80 0,20/-150,20 6,8

40 | 0,29/-147,10 24,0/161,00 0,01/ 72,20 0,88/ —21,80 34,6

100 | 0,47/-161,70 19,3/137,4° 0,02/ 62,00 0,72/ —47,20 29,9

200 0,59/—-162,6° 13,0/116,4° 0,03/ 56,10 0,51/ —=72,00 254

30 500 | 0,68/+177,70 5,7/ 91,29 0,05/ 60,10 0,27/-107,90 18,2
800 | 0,66/+170,00 3,8/ 79,30 0,07/ 62,50 0,27/-113,20 145

1000 | 0,67/+166,6° 3,0/ 71,69 0,08/ 61,80 0,30/-121,10 12,56

2000 | 0,70/+136,5° 1,6/ 52,00 0,16/ 65,90 0,20/-156,20 7,0




P-N-P 2 GHz wideband transistor

BFG23
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Fig. 8 —Vcg =8 V; =800 MHz; Zg = opt.; Tamb = 25 ©C; typical values. -
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— Fig. 9 Circles of constant noise figure; ~Vcg =8 V —Igc =4 mA;
f =800 MHz; Tamp = 25 OC; typical values.
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— Fig. 10 Circles of constant noise figure; —Vcg =8 V; —Ic = 30 mA;
f =800 MHz; Tamp = 25 ©C; typical values.
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P-N-P 2 GHz WIDEBAND TRANSISTOR -

P-N-P transistor in a four-lead dual emitter plastic envelope (SOT-103). The device is designed for
application in wideband amplifiers, such as MATV and CATV systems, up to 2 GHz. -—

N-P-N complement is BFG96.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) ~VeBO max. 20 V
Collector-emitter voltage (open base) —-VCEO max. 15 V
Collector current (d.c.) —I¢ max. 75 mA
Total power dissipation up to Tamp = 70 °C Ptot max. 700 mw
Junction temperature Tj max. 175 ©C
D.C. current gain

—lg=50mA;-Vcg=10V hgg min. 20
Transition frequency at f = 500 MHz

—lc=50mA; -Vcg=10V T typ. 4,5 GHz
Feedback capacitance at f = 1 MHz

Ic=0;—-Vcg=10V Cre typ. 1,4 pF
Noise figure at optimum source impedance

—lc=50mA; ~Vcg =10V; f=800 MHz F typ. 4,3 dB
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-103.

4.8 ] 1,45
max max r
b L]
—»|e——0,24 max +—— 6,8max —
-+ =12max - 17,4 min -
7Z75914A

-2, 7maxe—
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RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter) -VCBO max. 2 vV
Collector-emitter voltage (open base) —-VCEO max. 15 V
— Emitter-base voltage (open collector) —VEBO max. 3V
Collector current
d.c. L max. 75 mA
peak value; > 1 MHz —lcm max. 150 mA
Total power dissipation up to Tamp = 70 °C
mounted on print (see Fig. 2) Ptot max. 700 mwW
Storage temperature Tstg —65 to +175 °C
Junction temperature Tj max. 175 oC
THERMAL RESISTANCE
From junction to ambient (free air) mounted
on a fibre-glass print (see Fig. 2) Rth j-a 150 K/W
—=  From junction to case Rth j-c 75 K/W
50
Fig. 2 Requirements for fibre-glass print
(dimensions in mm). Single-sided 35 um
Cu-clad epoxy fibre-glass print, thickness
1,5 mm. Tracks are fully tin-lead plated.
Shaded area is Cu.
— I I 7296’4247
-l 4 |-
—= CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current
Ie=0;-Vcg=10V —IcBO max. 100 nA
D.C. current gain
—lgc=50mA; -Vcg =10V hFg min. 20
Transition frequency at f = 500 MHz
—lc=50mA; -VCcg=10V fTr typ. 4,5 GHz
Noise figure at optimum source impedance and
—lc=50mA; —VCE = 10 V; f =800 MHz; Tamp = 25 °C F typ. 4,3 dB
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P-N-P 2 GHz wideband transistor BFG32

Collector capacitance at f = 1 MHz

lg=ieg=0;-Vcg=10V Cc typ. 2,0 pF
Emitter capacitance at f = 1 MHz

Ic=ic=0,—-VEB=0,5V Ce typ. 5,0 pF
Feedback capacitance at f = 1 MHz

Ic=0;,-Vcg=10V Cre typ. 1,4 pF
Maximum unilateral power gain (syg assumed to be zero)

|Sfe ‘ 4

[1—‘Siei2] [1—!Soe|2]

—lc=50mA; —=VCg=10V;f=800 MHz ; Tymp = 25 °C G typ. 13,5 dB

—lc=50mA; —=VCg=10V;f= 2GHz; Tamp =25 °C Um typ. 6,0 dB
Output voltage at dj;;; = —60 dB

—lc=70mA; -Vcg=10V;

RL =75 Q, Tamb =250C

Vp = Vo at dim = —60 dB ; f, = 795,25 MHz

Guym=10log

Vq=Vo—6dB ; fq = 803,256 MHz
Vr =Vo—6dB ; fr = 805,25 MHz
measured at f(p+q—r) = 793,25 MHz Vo typ. 500 mVv

Second harmonic distortion (see Fig. 3)
—lc=70mA; -VCg=10V; R =75 Q;
VSWR <2; Tamp =25 °C
Vp = Vo = 150 mV at fp = 250 MHz
Vg =Vo =150 mV at fq = 560 MHz

measured at f(p.;.q) =810 MHz d2 typ. —50 dB

N
N
3

m

—Ves

X

75Q F

Fig. 3 Intermodulation distortion and second harmonic distortion test circuit.

L1 = L3 =5 uH micro-choke
L2 = 1,5 turns Cu wire (0,4 mm), internal diameter 3 mm, winding pitch 1 mm
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s-parameters (common emitter) at -V = 10 V, Tamp = 26 OC; typical values.

L?A M\t Hz Sie Sfe Sre Soe f BU M
40 | 0,75/ —42,7° 13,8/159,70 0,03/ 70,90 0,93/ —-20,10 35,4
100 | 0,74/ —90,70 10,8/133,30 0,06/ 49,20 0,74/ —-41,90 27,5
200 | 0,75/-128,8° 7,0/112,10 0,08/ 33,60 0,52/ —-59,20 21,8
5 500 | 0,74/-167,7° 3,0/ 83,60 0,09/ 25,10 0,32/ —-79,50 134
800 | 0,74/-178,7° 2,0/ 69,00 0,10/ 26,80 0,37/ —89,30 10,1
1000 | 0,74/-172,20 1,6/ 59,30 0,11/ 27,70 0,41/ —99,60 8,4
2000 | 0,76/+139,80 0,8/ 33,30 0,14/ 47,50 0,40/—139,10 2,6
40 | 0,61/ —63,4° 22,1/153,00 0,03/ 65,70 0,88/ —30,70 35,3
100 | 0,67/—-115,6° 15,2/124,90 0,05/ 44,30 0,62/ —61,20 28,4
200 | 0,73/—146,7° 9,0/106,00 0,06/ 34,00 0,41/ -85,10 23,1
10 500 | 0,74/-176,10 3,8/ 83,30 0,07/ 36,20 0,25/-117,20 15,3
800 | 0,73/+173,20 2,5/ 70,50 0,09/ 40,50 0,28/—-119,40 11,5
1000 | 0,73/+168,5° 2,0/ 62,10 0,10/ 41,80 0,33/-126,00 9,6
2000 | 0,75/+137,4° 1,0/ 38,20 0,16/ 53,30 0,31/—159,40 4,1
40 | 0,50/ —93,50 30,5/146,00 0,02/ 60,60 0,81/ —43,20 35,5
100 | 0,66/—-138,40° 18,7/118,40 0,03/ 42,70 0,53/ —82,00 29,4
200 | 0,72/-160,8° 10,56/101,8° 0,04/ 38,90 0,38/-111,90 24,3
20 500 | 0,74/+178,50 4,3/ 83,30 0,06/ 48,90 0,28/—-148,30 16,5
800 | 0,73/+168,9° 2,8/ 71,60 0,08/ 52,50 0,30/-147,70 12,6
1000 | 0,73/+165,20 2,2/ 63,30 0,09/ 52,30 0,54/—-150,60 10,7
2000 | 0,75/+135,5° 1,2/ 42,20 0,17/ 57,50 0,30/ 176,90 5,3
40 | 0,48/—-111,80 34,6/142,50 0,02/ 58,60 0,76/ —50,3° 35,7
100 | 0,67/—148,20 20,1/115,30 0,03/ 43,80 0,50/ —93,20 29,9
200 | 0,73/-166,20 11,0/ 99,90 0,03/ 43,70 0,38/-124,10 24,8
30 500 | 0,74/+175,80 45/ 83,20 0,05/ 55,40 0,32/—-158,20 17,0
800 | 0,73/+168,40 2,1/ 72,10 0,08/ 57,70 0,32/-157,90 13,0
1000 | 0,73/+164,3° 2,3/ 64,20 0,09/ 56,60 0,35/—-159,80 11,2
2000 | 0,75/+134,8° 1,2/ 44,00 0,17/ 59,20 0,32/ 167,50 5,8
40 | 0,49/-131,20 38,8/139,80 0,01/ 57,10 0,70/ —58,70 35,9
100 | 0,69/—-157,6° 21,1/112,6° 0,02/ 46,5°© 0,48/—104,70 30,3
200 | 0,73/—171,3° 11,5/ 98,30 0,03/ 49,50 0,39/-134,90 25,2
50 500 0,75/+174,10 4,6/ 82,49 0,05/ 61,60 0,35/-165,60 17,4
800 | 0,73/+166,8° 3,0/ 71,5° 0,08/ 62,00 0,34/-165,3° 135
1000 | 0,73/+162,7°© 24/ 64,10 0,09/ 59,90 0,37/-166,8° 1,4
2000 | 0,76/+134,00 1,2/ 45,30 0,18/ 60,90 0,34/ 160,90 6,0

72
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P-N-P 2 GHz wideband transistor
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Fig.4 —Vcg=10V; —Ic=50mA;
Tamb = 25 ©C; typical values.
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Fig.6 Ig =ig=0;f=1MHz; Tj =25 °C;
typical values.
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Fig.8 —Vcg =10V, f=800 MHz; Zg = opt.;
Tamb = 25 0C; typical values.
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Fig.5 —Vcg=10V; f=500 MHz;
Tj = 25 OC; typical values.
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—Vce =10V; —Ic =50 mA; f = 800 MHz;
Tamb = 25 OC; typical values.
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N-P-N 1 GHz WIDEBAND TRANSISTOR

N-P-N transistor in a four-lead dual-emitter plastic envelope (SOT-103). This device is designed for wide-

band application in CATV and MATV amplifier systems and features high output voltage capabilities.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Collector current (d.c.)

Total power dissipation up to Tamp = 45 °C
Junction temperature

D.C. current gain
Ic=100mA; VCge=10V

Transition frequency at f = 500 MHz
Ic=100 mA; VCE=10V

Noise figure at optimum source impedance
Ic=20mA; Vcg =10 V; f =800 MHz

Output power at 1 dB gain compression
Vce=10V; Ic =90 mA; f = 800 MHz

Third order intercept point
Vce =10V; Ic=90 mA; f = 800 MHz

VCBO max. 25 V
VCEO max. 18 V
Ic max. 150 mA
Ptot max. 1T W
Tj max. 175 °C
hfFg min. 25

fT typ. 3,7 GHz
F typ. 2,3 dB
PL1 typ. +22 dBm
ITO typ. +41 dBm

MECHANICAL DATA

Dimensions in mm

Fig. 1 SOT-103.
0,7max
e
T 1 5(13 r;(\;n . |- 8,1min >
w8 |1 s s 2
max max__max
l P °
e
—»!|«1—0,24 max < 6,8max
> le12max - 17,4 min -
7275914A

-2, 7Tmax'e—
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RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current (d.c.)

Total power dissipation up to Tamp = 45 °C
mounted on a fibre-glass p.c.b. (see Fig. 2)

Storage temperature
Junction temperature

THERMAL RESISTANCE

From junction to ambient mounted on a
glass-fibre p.c.b. (see Fig. 2)

From junction to case

50

l I 7296424
| 4 |-

—= CHARACTERISTICS

Tj=25 OC unless otherwise specified

Collector cut-off current
IE=0;VcB=15V

D.C. current gain
Ic=100 mA; Vce=10V

Transition frequency at f = 500 MHz
Ic=100 mA; VCe=10V

Collector output capacitance at f = 1 MHz
IE=ie=0;Vcg=10V

Emitter capacitance at f = 1 MHz
Ic=ie=0;VEB=0,5V

Feedback capacitance at f = 1 MHz
Ige=0;Vcg=10V

VcBO max. 25 vV
VCEO max. 18 V
VEBO max. 2V
Ic max. 150 mA
Ptot max. 1w
Tstg —65 to +175 oC
Tj max. 175 oC
Rth j-a = 130 K/W
Rth j-c = 50 K/W

Fig. 2 Requirements for fibre-glass print
(dimensions in mm). Single-sided 35 um

Cu-clad epoxy fibre-glass print, thickness
1,5 mm. Tracks are fully tin-lead plated.

Shaded area is Cu.

IcBO max. 100 pA
hfFg min. 25

fr typ. 3,7 GHz
Cc typ. 2,3 pF
Ce typ. 10 pF
Cre typ. 1,2 pF

76
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N-P-N 1 GHz wideband transistor BFG34

Maximum unilateral power gain (spe assumed to be zero)

Isfel?

Gym =10 log
[1"‘lsie‘2] [1—150912]

Ic=100 mA; VCE =10 V; f = 800 MHz; Tamp =25 °C G typ. 14,5 dB

Ic=100mA; VCE=10V;f=  2GHz; Tamp =25 °C UM typ. 7,0 dB
Noise figure at optimum source impedance

Ic=20mA;Vcg =10 V; f=800 MHz; Tymp = 25 °C F typ. 2,3 dB
Output power at 1 dB gain compression

VCe =10 V; Ic=90 mA; f = 800 MHz; Tamp = 25 °C typ. +22 dBm

VGE =10 V; IG = 100 mA; f = 300 MHz; Tamp = 25 OC PL1 typ. +24 dBm
Third order intercept point

Ve =10V;Ic =90 mA; f =800 MHz; Tamp = 256 °C ITO typ. +41 dBm

VCe =10V; Igc =100 mA; f =300 MHz; Tamp =25 °C typ. +43 dBm
Output voltage at djy; = —60 dB

Ic=500 mA;VCg =15V,

R =758; Tamb =25°C

Vp = Vo at dim = —60 dB, fp = 795,25 MHz

Vq=Vo—6dB at fq = 803,25 MHz
Vr = VO —6dB at fr = 805,25 MHz
measured at f(p+q_r) = 793,25 MHz Vo typ. 750 mV

Second harmonic distortion (see Fig. 3)
Ic=100mA;VCe=10V; RL.=75Q;
VSWR <2; Tamp =25°C

Vp =Vo =316 mV at f, = 250 MHz
Vq = Vo =316 mV at fq =560 MHz

measured at f(p+q) = 810 MHz d2 typ.  —55 dB

2,2nF 2,2nF

IOnFi l

+Vee
l ; 10 nF
2 4

10 nF 759

}—'———0 output

+Vgp

10 nF

75Q 10 nF
. O—I_I—_‘
1,6 pF 0,82 pF
15
pF
4 4 7Z93446.1

Fig. 3 Intermodulation distortion and second harmonic distortion test circuit.

L1 = L2 =5 uH Ferroxcube choke
L3 = 2 turns Cu wire (0,5 mm), internal diameter 4 mm, winding pitch 2 mm
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s-parameters (common emitter) at VCg = 10 V; T4y, = 25 OC; typical values.

L?A NT Hz Sie sfe Sre Soe Sg M
40 0,91/ —40,70 13,5/156,60 0,03/ 69,30 0,95/ —16,40 40,1

100 | 0,95/ —87,6° 10,3/131,20 0,05/ 46,60 0,77/ =32,10 29,6

200 0,85/-126,7° 6,6/109,70 0,07/ 30,20 0,59/ —42,30 22,9

5 500 0,78/-167,3° 2,8/ 79,90 0,07/ 20,90 0,45/ —58,10 14,1
800 0,78/+177,20 1,8/ 64,70 0,07/ 27,30 0,51/ —73,6° 10,7

1000 | 0,78/+169,70 1,6/ 54,60 0,07/ 33,50 0,56/ —86,60 9,1

1200 0,82/+162,20 1,1/ 48,70 0,07/ 45,70 0,52/-101,50 7.4

2000 0,82/+140,50 0,7/ 27,60 0,12/ 71,30 0,42/-138,00 2,2

40 0,85/ —48,20 20,9/154,7° 0,03/ 66,30 0,92/ —-23,30 40,2

100 | 0,80/ —98,70 14,8/126,7° 0,05/ 43,6° 0,68/ —45,00 30,6

200 | 0,78/—135,70 4,0/106,90 0,06/ 30,40 0,47/ —58,50 241

10 500 0,76/—171,8° 3,8/ 81,80 0,06/ 28,60 0,30/ —74,90 15,7
800 | 0,76/+175,00 25/ 68,50 0,07/ 36,90 0,36/ —85,80 12,2

1000 | 0,76/+168,4° 2,0/ 58,80 0,07/ 41,30 0,41/ -97,40 10,4

1200 0,79/+161,20 1,6/ 53,90 0,08/ 51,00 0,38/—111,80 8,8

2000 0,80/+140,6° 1,0/ 30,6° 0,14/ 66,80 0,36/—142,80 4,6

40 | 0,81/ —56,5° 28,5/151,50 0,02/ 63,00 0,89/ —31,30 40,6

100 | 0,76/—108,9° 19,0/122,80 0,04/ 41,70 0,60/ —59,90 31,4

200 | 0,75/—143,2° 11,2/104,70 0,05/ 31,70 0,39/ -80,3° 25,3

20 500 | 0,74/-175,9° 4,7/ 82,70 0,06/ 36,20 0,23/-107,6° 17,0
800 | 0,73/+172,50 3,0/ 70,70 0,07/ 44,30 0,27/-110,20 13,2

1000 | 0,74/+166,8° 2,4/ 62,20 0,08/ 47,60 0,31/-118,30 11,5

1200 | 0,78/+159,00 1,9/ 58,90 0,09/ 55,10 0,29/-133,50 10,2

2000 | 0,77/+140,30 1,2/ 35,40 0,14/ 63,70 0,28/—155,50 6,1

40 0,79/ —61,10 32,7/149 40 0,02/ 61,80 0,87/ —35,70 40,7

100 0,75/-113,4° 21,1/121,00 0,04/ 40,70 0,68/ —68,20 31,8

200 | 0,74/—146,20 12,1/104,00 0,05/ 32,50 0,38/ —92,80 25,8

30 500 0,73/-177,0° 5,0/ 83,70 0,06/ 39,50 0,23/-127,40 17,6
800 0,73/+172,00 3,3/ 72,00 0,07/ 47,20 0,25/—126,80 13,9

1000 0,73/+166,9° 2,6/ 63,90 0,08/ 49,80 0,29/-132,40 121

1200 | 0,77/+158,6° 2,1/ 61,10 0,09/ 56,70 0,28/—-147,90 10,8

2000 | 0,76/+140,00 1,4/ 38,30 0,15/ 62,30 0,24/-165,70 6,6

40 | 0,78/ —64,60 36,7/147,30 0,02/ 60,00 0,86/ —40,3° 41,0

100 0,73/-118,10 22,9/119,40 0,04/ 39,70 0,56/ —76,50 32,2

200 | 0,73/—-148,9° 13,0/102,60 0,04/ 33,20 0,37/—104,50 26,3

50 500 | 0,73/-178,10 5,3/ 94,30 0,06/ 42,60 0,25/-142,70 18,1
800 | 0,72/+170,50 3,6/ 73,10 0,07/ 49,40 0,25/—-142,00 14,3

1000 | 0,72/+165,20 2,7/ 64,80 0,08/ 51,50 0,30/—-145,60 12,3

1200 | 0,76/+157,50 2,3/ 63,00 0,09/ 58,00 0,29/-161,10 11,2

2000 0,75/+139,90 1,4/ 40,50 0,15/ 60,80 0,24/-177,20 7,0
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N-P-N 1 GHz wideband transistor BFG34
s-parameters (common emitter) at VCg = 10 V; Tamb = 25 ©C; typical values.
| f
n?A MHz Sie Sfe Sre Soe Sé" M
40 | 0,78/ —67,3° 38,4/146,40 0,02/ 59,10 0,84/ —42,80 41,1
100 | 0,74/-112,00 23,6/118,20 0,04/ 39,30 0,55/ —81,10 32,4
200 | 0,73/-151,10 13,3/102,3° 0,04/ 33,90 0,37/—110,40 26,4
75 500 | 0,72/-178,4° 5,6/ 84,40 0,06/ 43,80 0,27/-149,10 18,3
800 | 0,72/+170,20 356/ 73,10 0,07/ 50,30 0,27/-148,80 14,4
1000 | 0,72/ +164,60° 2,8/ 65,60 0,09/ 52,10 0,30/-151,70 12,4
1200 | 0,76/ +157,80 2,3/ 63,80 0,09/ 58,30 0,30/—-166,80 11,3
2000 | 0,75/+139,5° 1,5/ 41,70 0,16/ 59,70 0,24/ +175,20 7,2
40 | 0,78/ —68,30 38,9/145,20 0,02/ 58,20 0,83/ —44,40 41,0
100 | 0,74/-121,6° 23,56/117,20 0,04/ 38,80 0,54/ —83,10 23,3
200 | 0,73/-151,6° 13,1/101,3° 0,04/ 33,70 0,37/-112,70 26,4
100 500 | 0,73/—179,40 5,4/ 83,80 0,06/ 44,30 0,27/—151,30 18,2
800 | 0,73/+170,6° 3,5/ 73,40 0,07/ 50,60 0,27/—150,90 14,5
1000 | 0,72/+165,3° 2,8/ 65,40 0,09/ 52,20 0,30/—-153,40 12,4
1200 | 0,77/+157,3° 2,3/ 64,10 0,09/ 58,30 0,30/—168,6° 11,3
2000 | 0,75/+139,4° 1,6/ 41,90 0,15/ 59,70 0,24/+175,2° 7,0
30 7294134 4 7294132.1
fr
o \\ (GHz) L]
3 ~
20 /
\N 4
\ 2
10 \\
1
0 0
102 103 £ (MH2) 104 0 20 40 60 80 100
Ig (mA)

Fig. 4 VCg=10V;I1c=100 mA; Tamp =25°C;

Fig. 5 Vcg =10 V; f =500 MHz; Tj = 25 °C;
typical values.

typical values.
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BFG34.

131
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Cc
(pF) h
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a N\

140
BN

\\
T~
2 \\'\4
120
1
0 100
0 10 Ve (V) 20 0 40 80 120 160
g (mA)
Fig.6 Ig =ig=0;f=1MHz; Tj =259C; Fig.7 Vcg=10 V;Tj =25 0C;
typical values. typical values.
40 7294111
Bg / —
{mS)
—
2 y/a \\
SN
53 )28 )3,0)3,5 40| |F=45d8
0 7
A
Nl _
-20
—40
0 20 40 60 80

Gg (mS)

Fig. 8 Circles of constant noise figure; Vcg = 10 V; Ic = 20 mA;
f =800 MHz; Tagmp = 25 ©C; typical values.
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P-N-P 2 GHz WIDEBAND TRANSISTOR -—

P-N-P transistor in a four-lead dual emitter plastic envelope (SOT-103). This device is designed for
application in wideband amplifiers, such as in CATV and MATYV systems, up to 2 GHz.

N-P-N complement is BFG90A. -—

QUICK REFERENCE DATA

Collector-base voltage (open emitter) —VCBO max. 20 Vv
Collector-emitter voltage (open base) -VCEO max. 15 V
Collector current (d.c.) —lIc max. 25 mA
Total power dissipation up to Tamp = 60 °C Ptot max. 180 mW
Junction temperature Tj max. 150 oC
D.C. current gain

—-lgc=14mA; -Vcg=10V hfrg min. 20 -
Transition frequency at f = 500 MHz

—-lg=14mA; -Vcg=10V fr typ. 5 GHz
Feedback capacitance at f =1 MHz

lc=0;-Vcg=10V Cre typ. 0,45 pF
Noise figure at optimum source impedance

—Ic=14 mA; —Vce =10V, f =800 MHz F typ. 3,4 dB
MECHANICAL DATA 07 Dimensions in mm

,7max

Fig. 1 SOT-103. >

T—ﬁ-—'-‘
48 ] 1,45
max max
l L —
—»/|«—1—0,24 max <+—— 6 8max —»
- -12max - 17,4 min >
7Z75914A

-2 Tmax'e—
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BFG51

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)

Collector current
d.c.
peak value; f > 1 MHz

Total power dissipation up to Tamp =60 °C
Storage temperature
Junction temperature

THERMAL RESISTANCE

From junction to ambient (free air) mounted
on a fibre-glass print (see Fig. 2)

25

—>| 3 L— 7293406

—= CHARACTERISTICS

Tj=25 OC unless otherwise specified

Collector cut-off current
IE=0;,-Vgg=10V

D.C. current gain
—lc=14mA;-Vcg=10V

Transition frequency at f = 500 MHz
—lc=14mA; -Vcg=10V

Noise figure at optimum source impedance and
—VcE =10 V; f =800 MHz; Tagmp = 25 °C
at—Ilc= 4mA
at—-Ic=14mA

-VcBo
-Vceo
—-VEBO
_|C
—lcm
Ptot

Tstg
Tj

Rth j-a

—lcBoO
hre

fT

max.
max.
max.

max.
max.

max.

20V
15 V
2V

25 mA
35 mA

180 mW

—65 to +150 ©C

max.

max.

min.

typ.

typ.
typ.

150 °C

500 K/W

Fig. 2 Requirements for fibre-glass print (dimensions
in mm). Single-sided 35 um Cu-clad epoxy fibre-glass
print, thickness 1,5 mm. Tracks are fully tin-lead

plated. Shaded area is Cu.

50 nA

20

5,0 GHz

2,4 dB
3,4 dB

May 1985w (



P-N-P 2 GHz wideband transistor BFG51

Collector capacitance at f = 1 MHz

IE=ieg=0;,-VcB=10V Cc typ. 0,9 pF
Emitter capacitance at f = 1 MHz

Ic=ic=0;,-VEB=05V Ce typ. 1,1 pF
Feedback capacitance at f = 1 MHz

Ic=0;-Vcg=10V Cre typ. 0,45 pF
Maximum unilateral power gain (sye assumed to be zero)

Gym =10 log stel”

[1—|Sie|2] [1—|Soel2]
—Ilg=14mA; —Vcg = 10 V; f =800 MHz; Tamp =25 °C G typ. 16,5 dB
—lc=14mA; —VCg =10V;f= 2 GHz; Tamp = 25°C um typ. 8,5 dB

Output voltage at djy, = —60 dB
—lc=14mA; -VCcg=10V;
RL=75Q; Tamb=25°C

Vp = Vo at dim = —60 dB ; fp = 795,25 MHz

Vq=Vo—6dB ; fq = 803,25 MHz
Vr = Vo —6 dB ,'fr = 805,25 MHz
measured at f(p+q+r) = 793,25 MHz Vo typ. 150 mV

Seconds harmonic distortion (see Fig. 3)
—lc=14mA; —-VCg=10V;RL=75Q;
VSWR <2; Tamp = 25 °C

Vp =V = 150 mV at fp = 2560 MHz
Vg = Vo =150 mV at fq = 560 MHz

measured at f(p+q) =810 MHz d2 typ. —50 dB

2,2 nF = —Vee

1nF

{—o 759

0,82

Fig. 3 Intermodulation distortion and second harmonic distortion MATV test circuit.

L1 = L3 =5 uH micro-choke
L2 = 3 turns Cu wire (0,4 mm), internal diameter 3 mm, winding pitch 1 mm

w (September 1986
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BFG51

s-parameters (common emitter) at —VcEg = 10 V; Tamb = 25 ©C; typical values.

-1
m /i: N]l(Hz Sie Sfe Sre Soe SéJ M
40 | 0,66/ 67,40 13,1/132,5¢ 0,04/ 48,90 0,98/+81,6° 38,4
100 | 0,65/ 41,00 12,3/131,70 0,04/ 63,70 0,96/+49,70 35,6
200 | 0,63/ —25,40 10,4/136,5° 0,05/ 64,10 0,82/+ 2,70 27,5
500 | 0,50/ —61,8° 6,5/105,80 0,08/ 44,80 0,58/—19,6° 19,3
5 800 | 0,48/—173,20 4,7/ 87,70 0,10/ 46,90 0,49/—-29,30 15,9
1000 | 0,46/—170,10 3,7/ 81,10 0,10/ 44,70 0,43/-33,10 13,4
1200 | 0,47/+178,40 3,0/ 77,40 0,11/ 44,80 0,38/—46,50 11,3
1500 | 0,54/+169,8° 2,8/ 57,00 0,13/ 51,10 0,34/-48,10 11
2000 | 0,46/+144,60 2,0/ 22,40 0,15/ 4,00 0,31/—89,80 7.4
40 | 0,44/+ 60,20 19,4/137,80 0,04/ 34,20 0,96/+79,60 37,9
100 | 0,45/+ 24,40 17,8/129,80 0,04/ 58,60 0,91/+43,50 33,6
200 | 0,47/ —49,40 14,3/127,20 0,05/ 57,90 0,73/ —4,70 27,5
500 | 0,46/ 92,90 7,7/ 97,60 0,07/ 48,40 0,46/—25,9° 19,7
10 800 | 0,47/—176,40 5,4/ 82,60 0,09/ 53,80 0,38/—30,90 16,4
1000 | 0,48/—179,6° 4,2/ 77,10 0,09/ 5259 0,33/-35,6° 14,0
1200 | 0,48/ +167,70 3,3/ 75,6° 0,10/ 6350 0,29/—45,90 11,9
1500 | 0,53/+159,7°0 3,3/ 57,50 0,12/ 58,70 0,27/-48,70 12,0
2000 | 0,48/ +137,20 2,2/ -3,9° 0,15/ 11,30 0,24/-91,20 8,1
40 | 0,34/+ 53,80 22,3/136,9° 0,04/ 34,10 0,95/+78,20 37,4
100 | 0,37/+ 11,90 19,9/131,00 0,03/ 54,7° 0,88/+41,30 33,1
200 | 0,42/ —64,7° 15,9/123,10 0,04/ 57,30 0,69/ —8,50 27,6
500 | 0,46/-160,6° 7,9/ 96,80 0,06/ 54,00 0,40/—-26,80 19,7
14 800 | 0,47/-174,4° 5,5/ 81,70 0,08/ 56,70 0,34/-32,10 16,5
1000 | 0,48/+175,9° 4,2/ 75,70 0,08/ 54,90 0,30/-37,00 14,1
1200 | 0,50/+164,40 3,4/ 7450 0,09/ 56,40 0,27/-44,10 12,3
1500 | 0,55/+158,1° 3,2/ 54,60 0,11/ 62,40 0,24/—45,10 12,0
2000 | 0,49/+134,9° 2,2/ —5,40 0,14/ 13,40 0,22/-90,90 8,5
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P-N-P 2 GHz wideband transistor BFG51

s-parameters (common emitter) at —Vcg =5 V; Tamp = 25 ©C; typical values.

mlf NTHz Sie sfe Sre Soe SBU M
40 | 0,15/ +3,50 21,7/136,8° 0,04/ 28,10 0,91/ +75,50 34,6

100 | 0,31/ —46,90 18,4/142,50 0,04/ 64,90 0,80/ +35,6° 30,2

200 | 0,45/ —83,80 14,2/120,9° 0,04/ 56,50 0,59/ —15,50 25,8

500 | 0,55/-175,00 6,6/ 94,10 0,06/ 52,30 0,32/ —34,40 18,4

20 800 | 0,58/ +177,20 4,6/ 79,20 0,08/ 58,40 0,27/ —-36,00 15,4
1000 | 0,57/+170,3° 3,5/ 73,8° 0,08/ 58,1° 0,24/ —41,3¢ 12,9

1200 | 0,59/ +159,50 28/ 72,90 0,09/ 59,30 0,21/ —47,70 1.1

1500 | 0,54/+150,9° 2,2/ 56,00 0,11/ 67,6° 0,18/ —36,00 8,3

2000 | 0,58/ +132,10 1,9/ —6,20 0,14/ 16,00 0,19/—-108,6° 7.4

40 | 0,15/ —27,1° 22,0/138,10 0,04/ 34,00 0,90/ +75,40 34,0

100 | 0,32/ —61,00 18,7/131,10 0,03/ 64,90 0,78/ +34,30 30,1

200 | 0,45/ —80,40 14,1/119,50 0,04/ 54,00 0,56/ —15,90 25,6

500 | 0,57/—-179,40 6,4/ 92,40 0,06/ 53,90 0,31/ —34,40 18,3

25 800 | 0,57/+174,60 4,5/ 78,90 0,08/ 59,20 0,26/ —35,40 15,1
1000 | 0,59/+167,50 3,4/ 73,1° 0,08/ 58,30 0,23/ —40,10 12,8

1200 | 0,61/+157,3° 28/ 71,8° 0,08/ 61,80 0,21/ —48,5° 111

1500 | 0,56/+151,10 2,2/ 75,30 0,10/ 68,90 0,18/ —24,30 8,4

2000 | 0,60/+131,8° 18/ —6,70 0,14/ 17 69 0,19/ —96,00 7.4

40 | 0,19/ —46,20 21,9/138,3° 0,04/ 28,30 0,88/ + 74,70 33,3

100 | 0,34/ -73,10 18,2/129,20 0,03/ 63,70 0,77/ + 30,60 29,6

200 | 0,47/ —67,10 13,9/118,90 0,04/ 56,80 0,55/ —16,80 25,5

500 | 0,58/—176,6° 6,2/ 92,550 0,05/ 56,90 0,29/ —30,80 18,1

30 800 | 0,59/+167,6° 4,3/ 77,70 0,08/ 60,3° 0,26/ —35,6° 14,9
1000 | 0,60/+167,4° 3,3/ 72,70 0,08/ 59,90 0,23/ -37,60 12,6

1200 | 0,63/+157,3° 2,7/ 70,80 0,09/ 63,10 0,21/ —45,90 10,9

1500 | 0,67/+156,70 2,2/ 49,20 0,11/ 70,60 0,19/ —45,40 8,6

2000 | 0,63/+130,5° 1,8/ —8,20 0,14/ 19,20 0,20/ —95,70 7,5
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40 7294140.1
Gum
(dB)
A
201
N
\
10 \
N
0 2 3 4
10 10 £ (MHz) 10

Fig.4 —VCg=10V;—Ic =14 mA;
Tamb = 25 ©C; typical values.
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Fig.6 Ig=ieg=0;f=1 MHz; Tj = 25 °C;

typical values.
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Fig. 5 —VcEg =10 V; f =500 MHz; Tj = 25 oC;
typical values.
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Fig.7 —Vcg=10V; Tj=250C;
typical values.
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Fig. 8 —Vcg =10 V; f=800 MHz; Zg = opt.; Tamp = 25 ©C.
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P-N-P 2 GHz wideband transistor BFG 51
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Fig. 9 Circles of constant noise figure; —~Vcg = 10 V; —Iic = 4 mA;
f =800 MHz; typical values.
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Fig. 10 Circles of constant noise figure; —~Vcg =10 V; —Ic = 14 mA;
f =800 MHz; typical values.
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JL BFG6S

‘N-P-N 2 GHz WIDEBAND TRANSISTOR

N-P-N transistor in a four-lead dual-emitter plastic envelope (SOT-103). It is designed for wideband
application in the GHz range, such as satellite TV systems (SATV) and repeater amplifiers in fibre-optical
systems. The device features a very high transition frequency, high gain and a very low noise figure up

to high frequenc