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Product specification

N medium frequency transistor BF199
.[]RES PINNING
ourrent (max. 25 mA) PIN DESCRIPTION
yoliage (max. 25 V). 1 base
- 2 emitter
ECATIONS 3 collector
ﬁput stage of a vision IF ampiifier.
RIPTION 1, 3
z'medium frequency transistor in a TO-92; SOT54 3 e — 1
s package. “ =
2
MAM258
’ Fig.1 Simplified outline (TO-92; SOT54)
and symbof.

KREFERENCE DATA
ﬁOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
%; collector-base voltage open emitter - - 40 A%
) collector-emitter voltage | open base - - 25 \
peak collector current - - 25 mA
3 total power dissipation Tamb <25 °C - - 500 mw
.— DC current gain le=7mA; Vee =10V 38 - -
g transition frequency le=5mA; V=10V, f=100MHz |- 550 - MHz




|

5

5 gemiconductors
—

)N medium frequency transistor

ING VALUES

prdance with the Absolute Maximum Rating System {IE™ "7

BOL PARAMETER oo

| collector-base voltage open emiiii.

,"r collector-emitter voltage open b#
emitter-base voltage open coi’

™ | collector current (DC)
peak collector current _
total power dissipation Tamb £ &

T storage temperature S .
junction temperature
operating ambient temperature

r

ansistor mounted on an FR4 printed-circuit board.

MAL CHARACTERISTICS

30L PARAMETER .
thermal resistance from junction to ambient | no'-

ansistor mounted on an FR4 printed-circuit board.

ACTERISTICS

25 °C unless otherwise specified.

BOL PARAMETER C:
collector cut-off current lg=0; Veg =40
emitter cut-off current le=0; Vegg=4"

___ | BC current gain le =7 mA; Veg = 10 =

___ | base-emitter voltage lc =7 mA; Vg -
feedback capacitance le=0;Vep =10

transition frequency

Ic =3 mA; Vog = 11 W T

il g7
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k- omiconductors Product specification

medium frequency transistor BF199

GE OUTLINE
'single-ended leaded {through hole} package; 3 leads S0T54

hP 1 ] == -—"¢
r
E
o —y -t A L ]
b
Pa—
@1 . ) ===t ¥
2 —_ ot —f
o—- —@%-—1- . | g L]
o u—————|—————L
3 —

4] 2.5 5 mm
T T T N SO R MO |
scale
ENSIONS (mm are the original dimenslons)
A b by c D d E e ey Lo Lyt
52 0.48 0.66 0.45 4.8 17 4.2 14.5
50 | 040 | 056 | 040 | 44 | 14 | a6 | 2% | 127 | a7 25

Teminal dimensions within this zone are uncontrolied to allow for flow of plastic and terminal irregularities.

OUTLINE REFERENCES EUROPEAN
VERSION e JEDEC E1AS PROJECTION

SOT54 TO-92 SC-43 == @ 97-02-28

ISSUE DATE
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,Semiconductors Froduct specification

—

)N medium frequency transistor BF199

e

TIONS

sheet Status

five specification This data sheet contains target or goal specifications for product development.

ninary specification This data sheet contains preliminary data; supplementary data may be published later.
it speciftcation This data sheet contains final product specifications.

i

{ng values

ng values given are in accordance with the Absolute Maximum Rating éystem {IEC 134}. Stress above one or
of the limiting values may cause permanent damage to the device. These are stress ratings only and operation
sdevice at these or at any other conditions above those given in the Characieristics sections of the specification
limplied. Exposure to limiting values for extended.periods may affect device reliability.

feation information
¢ application information is given, it is advisory and does not form part of the specification.

L4

SUPPORT APPLICATIONS

yproducts are not designed for use in life support appliances, devices, or systems where maifunction of these
cts can reasonably be expected to result in personal injury. Philips customers using or selling these products for
1such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting from such

per use of sale.

Tul o7 5
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p——

MICROWAVE DISCRETE
POWER TRANSISTORS

BFR90

pu—

b
current-Gain — Bandwidth Product, fT = 5.0 GHz (typ) @ IC = 14 mA

rd

oise Figure — NF = 2.4 dB (typ) @ f = 0.5 GHz

Power Gain — Gmax = 18dB (typ),@ f = 0.5 GHz

Macro T
(STYLE #2)

p—

fION: Designed primarity for use in high-gain, low noise, small-signal ampiifiers. Also used in

ns requiring fast switching times. 7

E MAXIMUM RATINGS (Tcase = 257TC)

hol Parameter Value Unit

EQ Collector-Emitter Voltage 15 Vde

80 Collector-Base Voltage 20 Vdc

B0 Emitter-Base Voltage 3.0 Vdc

> Collector Current 30 mA

Data

b Total Device Dissipation @ TA = 60°C 180 mWatts
Derate above 60°C 20 mW/ °C

e

fOF 10.25-99
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i RF Products

crosemi

- BFR90
RICAL SPECIFICATIONS (Tcase = 25TC)
ol Test Conditlons S e Value
’ ’ Mir. Typ- Max. Unit
0 | Collector-Emitter Breakdown Voltage
: {IC = 1.0 mAdc, 1B = 0) 15 - - Vde
0 | Collecior-Base Breakdown Voltage
' (IC = 0.1 mAdc, IE = 0) 20 - - Vde
_5_ Emitter-Base Breakdown Voliage
' (IE = 0.1 mAdc, IC = 0} 3.0 - - Vde
5| Collector Cutoff Current
| {VCB = 10 Vdc, VBE = 0 Vdc) - - 50 nA
i - | DC Current Gain

{IC = 14 mAdgc, VCE = 10 Vdc) 25 - 250 -
b
y_
0l Test Conditions Value

Min. Typ. Max. Unit

I Current-Gain -~ Bandwidth Product

(IC = 14 mA, VCE = 10 Vdc, f= 0.5 GHz) - 5.0 - GHz
B Output Capacitance

(VCB=10Vde, IE=0, 7= 1.0 MHz) - 0.5 1.0 pF
———

IPDF 10-25-99
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JNAL
hol Test Conditions Value
s ) .
‘Mm. Typ. Max. Unit
| Noise Figure
(IC = 2.0 mAde, VCE = 10 Vdc, f= 0.5 GHz) - 24 - dB
(IC = 2.0 mAde, VCE = 10 Vdc, f= 1.0 GHz) - 3.0 -
| Power Gain at Optimum Noise Figure P
F (IC = 2.0 mAdc, VCE = 10 Vdg, f= 0.5 GHz) - 15 - dB
(IC = 2.0 mAde, VCE = 10 Vde, = 1.0 GHz) - 10 -
;T Insertion Gain
(IC = 14 mAde, VCE = 10Vdc f= 0.5 GHz) 15 16 - dB
(IC = 14 mAde, VCE-10Vdc f= 1,0 GHz) 11
5 | Maximum Stable Gain
(IC = 14 mAdc, VCE = 10 Vdc, f= 0.5 GHz) - 20 - dB
_t{c =14 mAdc VCE = 10 Vdc, f= 1.0 GHz) 15
ax Maximum Unilateral Gain (1}
: (IC = 14 mAdc, VCE = 10 Vdc, f= 0.5 GHz) - 18 - aB
(IC = 14 mAdc, VCE = 10 Vdc, f= 1.0 GHz) 12.5
Table 1. Common Emitter S-Parameters, @ VCE=10V, IC = 14 mA
s14 521 S12 S22
Z) 1S11] = 1S21] [S12| M= 1822] I=
0.382 -41 21.21 141 0.018 79 0.718 -8
0.282 -77 1485 116 0.028 74 0.662 -18
0217 -101 10.71 104 0.039 74 0.599 -20
0.162 -131 6.78 91 0.061 76 0.558 -24
0.140 -151 4.98 83 0.082 76 0.55 -28
0.135 -169 4.42 80 0.093 76 0.552 -29
0.124 -176 3.59 74 0.117 75 0.553 -33

e

POF 10.25-99
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g RF Products

crosemi

Progress Powered by Techna!ogy

BFR90

y Povier PR, LKA, and General Purpose Discrete Sefector Guide
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0WER MACRG MRF557 NPN | B70| 1.5 8 55112.5]116] 400 E 7039 | MRF545 Jrne] I I I " ium 2 |70]400]
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BFR90

PACKAGE STYLE M236

PIN 1. COLLECTOR
2. EMITTER
3. BASE

7
1.
14
G
_*— 2, .
A . 1
T
F
3
—e| pe— H 3 PL
MACRO-T
E
\ ot
(=} 1 B
D - !
MINIMUM MAXIMUM MINIMUM MAXIMUM
INCHES /MM INCHES /MM INCHES /MM INCHES /MM
A | 175/4,45 | .205/5,21
B | .075/1,91 | 100/2,54
C | .033/0,84 | .039/0,99
D | .008,/0,20 | .012/0,31
E | .030/0,76 | .045/1,14
F | .285/7,24 | .320/8,13
G | .415/10,54 | .450/11,43
H 065 /1,65

e,
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SHIBA 25C2783
o
TOSHIBA TRANSISTOR SILICON NPN EPITAXIAL PLANAR TYPE
BAND POWER AMPLIFIER APPLICATIONS Unit in mm
output Power : Po=40W (Min.) Ihted
(f=470MHz, Voo =125V, Pi=13W)

3

-H

g
(MUM RATINGS (Tc = 25°C) — szian o oin
e -8 2540 1S g

CHARACTERISTIC SYMBOL | RATING | UNIT ?.1* | 2wtas ol

lector-Base Voltage Voo [ . 386 v d, R -
Eggtor—Emitter Voltage VCEO 16, v I : ll_ﬂm*ina i T
itter-Base Voltage VERO 4 v . a48205
llector Current » I 8 A
lector Power Dissipation Pc 150 W é Eﬁ;ﬁgﬁ g gﬂﬁgﬁ
nction Temperature Tj 175 °C 3. BASE 6. COLLECTOR
rage Temperature Range Tatg —85~175 °C JEDEC —

EIAJ —

TOSHIBA  2-13CIA
TRICAL CHARACTERISTICS (Tc=25°C) Weight : 5.5g

CHARACTERISTIC SYMBOL TEST CONDITION | MIN. | TYP. |MAX.|UNIT
ector Cut-off Current IcBO VcBp=15V, Ig=0 - — 6 | mA
sctor-Base Breakdown Voltage [V (BR) CBO|I¢=10mA, Ig=0 36 | - \
ector-Emitter Breakdown Voltage [V (pR) cEQ|Ic=50mA, Ig=0 16§ — — v
tter-Base Breakdown Voltage V(BR)EBO|IE =1mA4, In=0 4| — — v
Current Gain hrg Vo =5V, [o=5A * 10 | — 1150
. Vep=12.5V, Ig=0

l_ect.or Qutput Capacitance Cob f= IMHz — 110 150 pF
put Power Po (Fig.) 40 45| W
er Gain Gp Voo=12.5V, f=470MHz| 488 | 54| — | dB
ector Efficiency e Pi=13W 60 65| — %
. 3.0
es Equi ; _ , —
_38_ quivalent Input Impedance Zin Vog=12.5V +j3.2
es Equivalent Output Impedance | Zgyug f=470MHz, Po=40W — +j¢11'; —_ £

* Pulse Test: Pulse Width=100us, Duty Cycle= 3%

TION
llia Ceramics is used in this produet. The dust or vapor can be dangerous to humans. Do not
k, cut, crush or dissolve chemically. Dispose of this properly according to law. Do not intermingle
l . . P

normal industrial or domestic waste. 961001EAA
DSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor devices in general can
alfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress. it is the responsibility of the buyer, when utilizing
?SH!BA progucts, to observe standards of safety, and to avoid situations in which a malfunction or feilure of a TOSHIBA product could cause loss

human life, bodily injury or damage to property. In develo?_ing_ your designs, please ensure that TOSHIBA products are used within specified
ications. Also, please keep in mind the precautions and conditions set ferth in the

rating ranges as set forth in the most recemt products speci
HIBA Semiconductor Refiability Handbook.

i,

1998-07-17 172
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HIBA 25C€2783

TEST CIRCUIT
Pi C1 Cy Po
7.G=500 71, =500
4 : ~20pF Ly . ¢1STLVER PLATED COPPER WIRE, 6ID, 3T
: 1000pF RFC . ¢1 ENAMEL COATED COPPER WIRE, 61D, 10T
: 104F BQARD : 1.6mmTEFLONGLASS €¢R=25
¢ 01uF

: FERRITE BEADS

P, 7¢ — Pi
60
voo=12.6V P s
f=4T0MHz oo o
-
50
2
o
/
[*]
L~ £
pd &
40 7 80
]
ﬂ 7¢ o &
zal =" 3
8
80 60
8 12 16 20

INPUT POWER Pi (W)

TON
s are only typical curves and devices are not necessarily guaranteed at these curves.

361001 EAA2"
¢ information contained herein is presented only as a guide for the applications of our products. No responsivility is assumed by TOSHIBA l

RPORATION for any infringements of intellectual praperty or other rights of the third parties which may result from its use. No license is granted
implicatian or otherwise under any inteliectual property or other tights of TOSHIBA CORPGRATION or others.
e information contained herein Is subject to thange without notice.

1998-07-17 2/2



F MITSUBISHI RF POWER TRANSISTOR 7
E

2SC3020

NPN EPITAXIAL PLANAR TYPE

ot

‘SCRIPTHON. o ' ' OUTLINE DRAWING Oimensions in mm
4020 is a silicon NPN epitaxial planar type transistor design-

y 4+0.5

or UHF power amplifier applications. CLEMAX C15MAX
\TURES AL et

ligh gain: Gpe 210d8, @f=520MHz, Vce=12.6V, % =z
jigh ruggedness: Abllity to withstand more than 20:1 load ‘-«—-'T,EJ »—*i N

/SWR (all phase) when operated at Voo =15.2V. ;'f:»f:x \_/ i ! @

= 520MHz, Pg=3W., = 2 EMIN

'mitter ballasted construction. 16.4MAX

ow thermal resistance: Ry =156 *CMW(Tc=25°C) 180+0.4

~onvenient flange type ceramic package.

9.5MAX
- -+ 0.04
TMAX,
PLICATION < 008 3% A
drive stage and output stage of 400MHz band mobile radio. ‘ } l I 15
' L ) J ] 2
; J ! 1
’ s 22405 b
2 w
PIN
1 COLLECTGR
@ EMITTER {FLANGE}
@ BASE
@ EMITTER [FLANGE)
@& FIN [EMITTER)
T-31€
SOLUTE MAXIMUM BRATINGS 1 =25°0)
;bm Paramater Conditions Ratings Unit
50 Collector to base voltage 35 v
B0 Emitter to base voltage 4.0 v
0 Collector to emitter voltage Rpe = 17 A
Collegtor current 1 ‘ A
Collector dissipation Tp=26%C 10 w
Junction temperature 175 eC
g Storage termperature -BS1tw 175 °C
. Above parameters are quaranteed independently.
CTRICAL CHARACTERISTICS (1.-25¢)
Limits
" .
'_EJI Parameter Tast conditions i Ton o Unit
AlEgD Emitter 10 hase breakdown voltage le=1mA, Ic=0 40 vV
RICBO Collector 10 base breakdown voliage Ic=10mA, =0 35 v
RICED Collactor 1o emitter breakdown voltage lg=10mA, Rge == 17 v
0 Collectar cut off current Vo= 18V, =0 300 wA
) Emitter cut off current Vep=3 0V, =0 300 pA
r—
i DC forwarg curcent gain* Veg= 1OV, Ig=0.1A 20 50 180 -
e
Power Qutput 30 3.3 Wy
Vec=12.5V, P, =0 3W, = 520MHz
Collectar efficiency 50 55 %o
g
- ®Pylse test, Pw=150ps, duty=5%.
Abave parameters, ratings, limits and condiions ara subject 10 change.
NOV. ' 97

: MITSUBISHI
ELECTRIC



5T CIRCUIT {f = 520MHz)

Ls: #20 AWG Enamelag Wire 3 Turns, 5mem £.0., 0.5mm Pilch.
Lg: #20 AWG Enameled Wire § Turns Closewound, Smm .0,
L7: #26 AWG Enameled Wire 10 Turns, 1mm Fitch with 4mm ©.0., 14mm

Length Baketite.

10 20pF

Gy

L110 L4 :Microstripe (Board: 1.6mm Glass Teflon £g=2.7)
Cq.Cp! B2pF, 220pF, 4700pF, 104F in parallel,

YPICAL PERFORMANCE DATA

COLLECTOR DISSIPATION VS.

CASE TEMPERATURE 50'-';;
CHARACTERISTICS - VS. C
10 & 100 e
- \ 8 7ol To
g N 5 s
N 8 =] —-
a z
g \ 2
= : , g
= ' =
2 4 5 g
o \ 5
5 )
w @ ] S—
o 2 <
g N\ 5ozl
-l
0 \ é ...
0 40 80 120 160 200 !
CASE TEMPERATURE T {°C) o
QUTPUT ¢
DC CURRENT GAIN VS,
COLLECTOR CURRENT
100 — 6
To=25C T
" voe =10V Ve
w B0 s } I
E g
z £
s 60 g 4
L 2
E 40 // g kI
3 P 2
o 2
a 20/ © a2 |-
0 LI
0.070.020.03 0.056.070.7 0.2 0.3 0.50.7 o

COLLECTOR CURRENT l¢ (A

* MITSUBISHI
ELECTRIC

106



MITSUBISH! RF POWER TRANSISITR

25C3020

NPN EPITAXIAL PLANAR TYPE

OUTPUT POWER VS. COLLECTOR

SERIES INPUT AND OUTPUT

SUPPLY VOLTAGE

IMPEDANCE VS. FREQUENCY

CHARACTERISTICS CHARACTERISTICS
I I ——
Te=25°C Pin = C.5W
{=520MHz m A gt T
| Voo=12.5v _,/
g ADJUSTMENT / prLTvN af
iz B = 620MK2
&£ e o &Y SESMPRIE0MHz -
hu o o & 4S0MHZE I
w ] in 60MHz HEESH
E / 02w S0MPH A
= 1= 400MHz
,c::’ / {(MHZ) | Za Zoil
2 400 1.7~28 | B:O=|15
430 |1.75«21 | 7.6-/14.5
460 1.85-1.35 1 7.0-j14
| 490  [1.85-03 [ 66-i13.5
¢ n 12 13 w5 520 | 2.1+085 | 6.0-113
Conditions;
COLLECTOR SUPPLY VOLT. Voe () Po=3.0W, Tc »28°C, Veom 12,8V
r
:
J
3

NOV. " 97



MITSUBISHI RF POWER TRANSISTOR

2SC3021

NPN EPITAXIAL PLANAR TYPE

o TSy

-
DESCRIPTION
s - . . . - OUTUNE DRAWING Dimansions in mm
26C3021 is a silicon NPN epitaxial planar type transistor specifi-
cally designed for UHF power amplifiers applications.
FEATURES
¢ High power gain: Gpe % 7.6dB
@Vee=12.5V, f=520MHz, Pin=1.2W.
e Emitter ballasted construction. - S
s High ruggedness: Ability to withstand more than 20:1 load C‘ sm'x \_, )]
1. X ,&-—I-/
VSWR when operated at Voo =15.2V, f=520MHz, - 2 EMIN
Po=TW. ’ 16.4MAX
# Flange type ceramic package. 180201
¢ 2in=2.2+j3.1Q, .
Zout=8+]1.00 @Vcc=12.5V, f=520MHz, Pg=7W. v om SMAX
- 0.00 0 TMAX .1
P I
APPLICATION | '1 ] %
i 11
For output stage of SW power amplifiers and drive stage of higher' } ' f —Jr §
power amplifiers in UHF band. @ ) 36 -
» < 22405 3
o "
Lar] -
PiN |
@ COLLECTOR
@ EMITTER {FLANGE)
@ BASE
@ EMITTER {FLANGE}
© FIN{EMITTER)
T-31E
ABSOLUTE MAXIMUM RATINGS (7.-25°c)

Symbol Paramaeter Conditions Ratings Unit
Vego Collactor to base voitage 36 v
Viao Ermitter to basa voliage P v
Veeo Collector ta emitter voitage Agg = oo 17 v
I Coliector current 2 A
Pe Coligctor dissipation Te=25°C 20 w
Tj Junction temperature 175 °C

_EQ Storage temperature —-5510 175 °C
Note, Above parameters are guaranteed independantly .
ELECTRICAL CHARACTERISTICS (1, -25°¢:
| ——
. Limits )

Symboal Parameter Test conditions M Tvo YTy Unit

r———

Vigrieao Emitter 10 base breakdown voltage tfe=5mA, le=0 4 v
V(Bmcao Coliector 10 base breskdown voltage lc=10mA, lg=0 ki "]
b
| VlBR)CEo Collector 10 emitter breakdown voltage e =60mA, Rpg= & 37 \
|

koo Coligctor cui off current Vea= 18V, lg=0 SO0 wh
—

leso Emitter cut off current Ven=3V, ig=0 500 A
| heg DC forward current gain VeE~ 10V, e =0.14A 10 50 180 -
Py Power Output 7 75 W
Demm Ve =12.5V, Pip = 1.2W, f=520MHz

¢ Colector efficiency 50 60 %

Ele. % 2yise test, Pw=160ps, duty=5%.

E: Above parameters, rakngs, limits and condwions are subject 1o change.

NOV. ' 97




EST CIRCUIT (f = 520MHz)
F8.

34
Zin=500

1

|

Caln
100pF

L

— D

10 20pF

Li.lp: Microstrip: Board Material 1.6mm Thick, glass-tefion e x27

La: 3 Turns AWG #20, Bmm 1.D.
L. 6 Turns AWG #20, 5mm 1.0,

10 Turns AWG #26 Erfimeted Wire on 4mm ©.D., 14mm Length Bakslite.

PICAL PERFORMANCE DATA
COLLECTOR DISSIPATION VS,
CASE TEMPERATURE
CHARACTERISTICS

M
o

[
(=]

AN
N

-
wm

AN
N\

—
o

N
N

0 N

o] 40 80 120 160 200

COLLECTOR DISSIPATION Pc (W)
o

CASE TEMPERATURE T {°C)

OUTPUT POWER VS. COLLECTOR
SUPPLY VOLTAGE
CHARACTERISTICS

T
Tc=25°C
t=520MHz
12 | Veo=125V
ADJUSTMENT 20w

—
1.2W

OUTPUT POWER 7 (W)

/

-,

6 ———

10 11 12 13 14 15

COLLECTOR SUPPLY VOLTAGE vee (V)

I
L3
Ly
fﬁoﬂ)p?

il Dire

F.B: Ferriic .~

Cy B

sz G,
QUTPUT F::
EFFICIEN:.
CHA!

12 [Ty
Te=25°C
Veoe=12.5V i

s 10 }1=520MHz |- !
a{? sk 1,

: ||/

-

g

=

>

© 4

2

0.5 A
(1o
CHAHHW.LJ
ﬁ: 70
z 5 TC..25'C____“_A%”
& f=1MHz ! .
T =
Z M S
= 20 'Tm»-:
J !
= 7
E s !
=
Fa)
o 3 :
§ L
g 2 -
=
g 1

2 13

COLLECTOR & 0

MITSUBISHI
ELECTRIC



DC CURRENT GAIN
VvS. COLLECTOR CURRENT
100 ™7
| Te=25°C
Ve =10V
80
7
5 /
z 60
<
2] [~
o <
§ a0 =l
5
o
(&)
o 20 —
8 i
0 L "‘
0.03 00707 0203 050.7 A
COLLECTOR CURRENT I (A
»
&
S

‘BSTOR

221

TYPE

PR



@ CODI Semiconductor, Inc.

133

LINEAR

LOGIC SYMBOLS AND CONNECTION DIAGRAMS

L-CD1 L-CD2 L-CD3
COMMON
ouT L
7 conm t
[£]
o
w aur '
] ) coMu on
ool AN
] hid
»
PACKAGE QUTLINES
JEDEC T0-220 Qutline
Plastic Power Package
o INCHES, MILLIMETERS
K oid, [ MIN___TYP.  MAK. MIN. _TYP._ WAK.
Lhn R o A | .39 410 303 10.41
A e -1~ \l [ .385 .385 9.27 0.77
1 T ¥y s :L.._.:..l:-—:=_19— c L300 220 7.62 8.13
rf 0 100 .1z0 2.64 105
AR Cp{iy et M E 050 080 1.02 1.82
l VL 1 I“Eﬂ.’;a—:rri f R 448 368 3.88
Ko [ 578 .600 14.6 16.24
e/ . #i 23 268 587 873
) ] 180 180 4.08 4.3
J 020 058 608 1.40
: X 3 600 12.70
i X L .250 6.35
ﬁ'f—'—r-'-F—'-‘——l HETON XX M 180 210 483 6.33
J P N 045 658 1.06 1.40
i"‘__ A [ 098 108 2.41 2.86
bt P 016 030 a8t 782
o 020 045 508 143
NOTES: Sue isble for dimeasions in inches and milfimaters Pachage walght is 2.1 grams
Centar dead is uiaciicel contact willy the mounting 1ab
P— A — JEDEC T0O-82 Qutline
T Plastic Package
H TNCHES MILLTMETERS
| s oM. [TERR.TWEWRX TP, WAX.
T J u U L LY Kki: 0% 136 530
¢ Fieas ] A70 20 432 £33
o [ 800 1270
- L————] ﬂ H/ o o18 019 0.406 0.481
— E E 136 343
F F 100 2,64
G 060 127
11 G H 126 186 319 419
1 £80 105 202 2.67
1 J 080 108 2.02 267
H T
| ' NGIES: Soe sble for dimansions In Inchas end mitiimeiers
! 1 Peckage msiarisl la wanelar moldad thermoseiting plssiic
Pachaga waight (v 0.26 grama

FREE: 1.800-232-COD!
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CODI Semiconductor, Inc.

LINEAR INTEGRATED CIRCUITS
3 - TERMINAL VOLTAGE REGULATORS

1 AMP Poa. | 1 AMP Wep. +5A Pos. «iA Fos.
TBO5- 7824 ?9“5*7'321 TEMOS-T8HZR |  FBLOS-}BL2A

ThatwAl Tesistance

R)=c 5%alw 1oalu
Ri~n 20%/w 100%c/u
Fower
Diseipation 208 108 S00HW
Temperature raoge
Oparating Asbiant -20 to + 807C -30 to + 75°%
Operating Junction =23 to + l253% 20 to + i23"C
Etorage =55 to + 125% ~40 to ¥ 125°C
“Line Hegulation (MV)}
Vo/¥i (%) 2.0 1.0 1.0
Load Regulation ()
vo/Io (%) 2.0 1.0
3
Lagic/Comnaseion .
dlagres L-¢D 1 1-CD 2 L-¢o 1 L-ct 3
Package !
T0-229 T0-32
QUTPUT
Nominal Yoltage
QUTPET OFTRYT INEVT Quleacent Ripple OUTRITT Prift
Voltage voltage Yoltage Surrent Rejsction (dE) Holsa [§ 42 3]
TTPE Ne. Range (V) Range (V) Renge (V) {HA}  KEW Yaltage (uv}) wv/'c
1 AMF FOSTTIVR
1805 5.0 4.B-%.9 2.0-15%.0 L] 1] Al 0.4
| TBO06 £.0 3.25+6,25 Aul-39.0 bl L2 AL &
| 7apg A.0 3.7-8.1 10.5-35.0 X 7} 50 0l
mz 12.0 152125 16,5150 i T 5 10 n.8
1815 1.0 1i k154 17.5+3%. 0 k1. 34, A8 1.0
TALA 180 17 3-18.2 2} 0-3% .0 5.0 51 a5 1.2
IBZd 24,0 21.0-2% .0 27 =40 .n 1.0 0. 120 14
1 AHF NECATIVE
—t-
1§03 =50 b oS =T O=25 0 1.0 54 10 =04
7906 -6.0 =5, 75-6,35 -8,0-35.8 1.0 A 150 0.5
7904 -3.9 -7,7-8.3 210, 5-8.0 Lo 54 200 =0.6
1912 -12.0 =11,5=-12.% =14,.5-35.0 1.8 L1 00 =D.8
2915 =15,0 =34,%-158.4 =17,5=35.¢ L.S S5 azs 2l.f
1318, =18.0 =17,3-18.7 -23,0-35.0 L5 3% L1 =l.ll
2924 24,9 =23,0-25.0 =27,0-40.0 1.5 51 _AOD =1.0
.54 (500ma) POSTTIVE
ZEHDS a0, Fy. L] T.0=1% 0 A5 432 A ab.l
TEHDE 6,0 3,75-£,25% £.0-3%.0 A6 59 AS. 210
7505 8.0 T.2=8.3 10,3150 L. 25 52 =14
18H32 12.0 11.5-32.5 14, 5-15.4 LA 113 2s. <t
28mM1% 15.0 ki cd-L5.6 SLTL5=05.0, ALK 54 90 z1.0,
18118 18.9 17.3-18.3 21.0-38.0 AE £3 100 =1.0
. 7aH24 24,9 23,0:25,0 22.0-40.0 e an 110 .1n
—
+14 {100ma) POSITIVE
| __I8L0% 5.0, 4,7%-5.2% 1.0-30.9 &, 0% 40 [1+] =1.0
| JBLOG 6.0 8,9826,45 0.8-30,9 5.0 2 3¢ =19
TALOR A.0 7,684 10, 5-30,0 6,0% 39 [11] =19
PRLLZ 12.0 11,8-12.6 14,5-35,0 {93 by _&0 =15
FAL1S - 15.3-15.2 1%.,5-33%,0 6, 5% M, 0 L% ]
18 12,0 17.1-18,9 21,0-40,0 5.5% k] 2o a0
JRL24 24,0 22.8-25,2 27.0-40.0 7,04 a2 200 -2.0
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404 FM stereo transmitter

404F

¢ BA1404 and BA1404F monolithic ICs Dimensions (Units : mm)
» stereo transmitters

BA1404 {DIP18)
ch 1IC consists of a stereo modulator
it creates stereo composite signals, an
i modulator that creates FM signals,
d an RF amplifier. The stereo modulator
velops composite signals made up of a
AIN {L+R) signal, a SUB (L-R) signal -,
d a pilot (19 kHz) signal using 38 kHz
istal oscitlators.

22.930.3

L est Jlossgy 0~

e FM modulator has carriers on the FM
nadcast band (75 ~ 108 MHz)

12402 3.5:03
Jo.simen
A .

e RF amplifier transmits the stereo :
coded FM signals and is also a buffer BA1404F (SOP18)

‘the FM modulator.
11.240.2

e stereo transmitter is equipped with a !
nstant voitage pin for a variable
pacitor that is used to finely adjust the

ot |
A frequency. L —¥rrrreeT E-j
=

S - g Ty e
available in DIP18 and SOP18 = gl 12 et o
packages

low operating voltage range CRa
10V ~2.0V)

low power consumption, typically
3mA

requires few external components
tions

FM stereo transmitters

Wireless microphones

7.840.3
5 4+0.2

tegrated Circuits ROHM 179
28999 0012943 L37 W




4, BA1404F FM transmitters

Jiagram

B
Rch NPUT [T 1o o 7
AMP oy
ar aias [Z] 1 !
Af GND E—J, MPX;
osc atas [a |
i -
5 333’ R R
XTAL L
E____ BUF
reour [T BE ‘ e
i
RFGND| 8 ! '
’ - l
osc [9 e
| Pin description
. Pin name
R-ch audio input Connects to
Input amplifier bypass Connects o fhe e o
GND Low frequers =

138 kHz oscifiator bypass

Connects to =

| 38 kHz oscillator

Connects to o . =

38 kHz OSC Connects o !

RF output Connects to | -

GND High frequenc;

RF oscillator Connects to -

RF oscillator Connects to «.

Voltage supply Connects tova: - -

Modulation signal input

Connects to -

Fitot signal output

ConneCfS tO R\J Pl et

Multiplexer signal output

Connects to RC ... .. o

Vee

Power supply

Multiplexer modulator balance

Connects to i

Multiplexer modulator balance

Connects to fifivip.. oo i

JL-ch audio input

Connects to prc -
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te maximum ratings (T, = 25°C)

parameter Symbol Limits Unit |
upply voltage Voo 2.5 Vo

BA1404 1200 -

Eg .

on Pd mWw

BA1404F 450
g temperature Topr ~25 ~ 475 °C
temperature Tstg —50 ~ +125 °C !

mended operating conditions (T, = 25°C)

Parameter

Symbol

Min [Typical] M:.

ﬁliply voltage

Vee

1 1.05 7

al characteristics (T, = 25°C, Ve = 1.25 V)

Parameter Symbol| Min |[Typical] #:.
nt current I 0.5 3 5
pedance AT 360 340 T2 1 wi
tput gain Gy 30 37 R
| balance CB 2 5
xer output voltage | Voy | 200 -
Ixer 38 kHz Voo 1
put voltage Vop | 460 | 580 e
| separation Sep 25 45
nversion noise

VNIN 1
ut voltage Vosc | 350 | 600
ntegrated Circuits RONEG.. |
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4, BA1404F FM transmitters

1 Test circuit

!ml EE‘EI I
h INPUT

+

10 50k

1000p
38kHz
Op
&
18p

nl%p

Test cireuit parts datg
v o Oscillator and RE col,
LiandL;

| Sumida part number:

g |fecare sz
t ire type

Qo=115

Crystal oscillator=38kHz

Mpx__,[_pp_.vo SEFJj Kyocera part number KF-38E

220p 150k

Ve O

2 Application example

IPUT

30k

15p CH

[17 18 15] 14 13 E'ﬂ !1_1] L‘:-I

10k

[~ ]
[ =]
E
22,
Lo
220p 100k
-—4

ZOIL Sumida pan number 10C-8F6 81/2T
ystal oscillator: Kyocera KF-38E

ance *

. uF vub

COIL Sumida part number 10C-3F6 8 1427 = _L—* ' - r
sT 31 S

RONM Audio Integrated Circuits
4999 00L294k 34bL EE
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FM transmitters BA1404, BA1404F

peration

re0 modulator

3 R-channel audio is input from pin 1 and the L-channel from pin 18. Each audio signal is
plified about 37 dB by independent amplifiers and output to the multiplexer.

y 38 kHz crystal oscillator, connected between pin 6§ and pin 6, creates a 38 kHz subcarrier
{ a 19 kMz pilot signal with the same phase but delayed by a 1/2 cycle.

3 audio signals and the 38 kHz subcarrier are balanced and modulated in the muitiplexer.
s L + R signal and the 38 kHz subcarrier, which are a DSB-moduiated signal at L-R, are
Jed to create the main carrier, which is output from pin 14.

3 potentiometer between pins 16 and 17 can be used to lessen the subcarrier leakage due
inbalance in the multiplexer. -

Main Channel Channal
754 00% S e
7.5~ ~~==" ': po L - .: r"‘----ﬂ
g :
7%
dora
10%
7.5 -11- l
1619 23 a8 53
MODULATION FREQUENCY (kHz)
Figure 3 Modulation spectrum Figure 4 FM modulator
of pilot tone
 modulator

8 high-frequency oscitlator is a collector tuning-type or Collpits oscillator as shown in

ure 4. The composite signal is input from pin 12 to the base of the transistor. By adding the
Jio signal to the base, the reactance of the transistor changes. By changing the time
1stant of the tuning circuit in the oscillator, the frequency is modulated.

e oscillation frequency is determined by the LC resonator that is connected between pin 10
I the V. Because this oscillator does not compensate for V¢ fluctuation and

perature changes, the frequency changes are large, and, when the receiver is part of a
thesizer (digital tuning) system, tuning should be separated from V.

S suggested that you use a variable capacitor (AFC) system, or an externai FM modulator
en frequency stability is required.

——

tegrated Circuits ROHM 183
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4, BA1404F FM transmitters

is possible to change the oscillator fre:, - |

itage on pin 11 and a variable capacii.

sproximately (Voc—0.7) V.
gure 5 Setting oscillator frequency ...
{ D) ]

4150k J50kQ
-

gh-frequency amplifier ‘
e high-frequency amplifier is a singlc- ;
s shown in Figure 4.

1e RF output (on pin 7) i$ connected to ..
ipplication examples and operatior: - -

ot operating the FM modulator Unu:

Vee

GND

open
) Ve
| open
2 Vee

particutar, do notleave pin7 andpin 17 .

\d other components will operate poor. .

perating monaurally Unused pins sho ™ -

open
GND
open
3 apen

1@ other pins should be connected as ¢
rticular, do not leave pin 5 open. This wili -
1 pin 14. Pin 1 should be used for audic: -

999 0012948 119 WA

.: i;ut
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FM transmitters BA1404, BA1404F
Vhen operating only the FM modulator Unused pins should be connected as follows:

| open 13 open
) Veo 14 open
\ open 16 open
) open 17 open
] GND 18 open

Jultiplexer balance

ven if the resistor between pin 16 and pin 17 is not connected, the IC has its own capability
f achieving multiplexer balance. If no resistor is connected, however, there is a decrease in
ain of approximatsly 1.5 dB in the input amplifier.

rd

yrystal oscillators

0 generate the 38 kHz cartier, use crystal oscillators. The recommended part is Kyocera
(F-38E. 4

Start-up takes some time after the 38 kHz oscillator has been powered up. With a
ecommended load of 10 pF for the crystal oscillator, startup time is approximately 1.5 s. When
he load is 33 pF, startup time is about 1 s. The startup time will not be reduced for loads greater
han 33 pF.

¥ oscillator

The built-in RF oscillator is an LC-resonator. When an absolutely stable frequency is required,
ise an external FM modulator. For an external modulator, separation adjustment is made with
he RC tuner on pin 13.

The built-in FM modulator can be operated in the 30 ~ 110 MHz range.

The RF oscillator frequency drift following pawer-up of the power supply becomes small when
he Ve is low. The frequency drift after 5 s is as follows:

Ve (V) Drift (kHz2)

125 85
1 85
3 130
%Noise

Be_sure to connect a 1000 pF capacitor between pin 1 and ground. Do the same for pin 18.
This prevents the S/N ratio from deteriorating due to high frequencies.

3
|
]

Integrated Circuits RONM 185
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04, BA1404F FM transmitters

‘{f boats or noise are present on the output, and the input capacitors are in place, the noise
may be due to the third or higher harmonics from the pilot signal and the subcarrier. Look ijor
a 57 kHz signal. This can be removed by adding a filter as shown in Figure 6

when 15 kHz or greater signal is input, it causes a beat on the pilot signat (19 kMz). {n addition,
high frequency signals are particularly large because of the pre-emphasis of high frequency
signals. Therefore excessive input of 15 kHz frequencies or more should be limited before
input to the IC.

Figure 6 Beat frequency filter

Expanding the dynamic range of the multiplier

iWhen the V¢ is raised, the dynamic range of this iC expands. The input amplifier and the
‘multiplier bias point are not set at 1/2 Vg, however.

This is why the top of the wave form is clipped beforehand. The maximum input voltage is
| approximately —60 dB (1 mV/,,,s). To make the waveform symmetrical, a resistance of 3.6 kQ is
inserted between pin 2 and ground. This increases the maximum output voltage by

‘approximately 6 dB. In this case, however, the voltage characteristic deteriorates to 1.5 V.

Figure 7

BA331 .
Wi T
‘ _0&990@9@09i‘I'J2 ’

- »
L-oh Input A-oh Input

18 pin 1pin
Method for limiting input voltage

| |
| Input control can be carried out using the preamplifier IC and the ALC of the BA3312N. Please
; see the BA3312N application notes for the constant.

l¥ RONM Audio Integrated Circuits
;ﬁeaqqq 0012950 877 N
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FM transmitters BA1404, BA1404F

al characteristic curves
Ir—_ 1“
L nmm % 800
£
; g -
3 § 0
re e
- .
’ 7
,/ /
% 1 2 4 : . % ) 2 3
SUPPLY YOL TADE: Vee (V) SUPPLY VOLTAGE: Veo (V)
Figure 8 Figure 9
] 4 9%.0
% 80.0
w kcmeryry ‘?’,N.&
o é 904
"‘4\ /'
[+1] 0.2 v[/
% 1 2 3 1 S .0 3 2 3 y 3
SUPPLY YOLYAGE: Yoo (V) SUPPLY VOLTADE: Ve (V)
Figure 10 Figure 11
" Veoml, 25V 120 Veow?.25Y 92
] < 1000 0
i
o gm 90.9 %‘
P ] . -
w g 800 ~J " reed 90.8 5
e y
x "
Em L______/ AR \ so4 %
© — £ 4 0.2
S TE Ty TR YR ° 80.0
= - LY 0 -5 [ 3 L) % 00
AMBIENT TEMPERAYURE: Ta(T) AMBIENT TEMPERATURE: T {C)
Figure 12 Figure 13
ntegrated Circuits ROHNM 187
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