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CEL

BIPOLAR ANALOG INTEGRATED CIRCUIT

1PC8204TK

VARIABLE GAIN AMPLIFIER
FOR TRANSMITTER AGC

DESCRIPTION

The 4PC8204TK is a silicon monolithic integrated circuit designed as variable gain amplifier. The package is 6-pin
lead-less minimold suitable for surface mount.
This IC is manufactured using our 30 GHz fmax UHSO (Ultra High Speed Process) silicon bipolar process.

This IC is as same circuit current as conventional £PC8119T and xPC8120T, but operates at higher frequency and

wider gain control

FEATURES

range.

+ Gain control range

* Maximum power gain

» Operating frequency

» Supply voltage

» High-density surface mounting

APPLICATION

:GCR=40dBTYP.@f=1.9GHz
:GCR=40dBTYP. @ f=2.4 GHz
:Gpemax = 14.5dB TYP. @ f= 1.9 GHz
:Gpevax =14.0dB TYP. @ f = 2.4 GHz

:fin=0.8t0 2.5 GHz

:Vec=2.7103.3V

: 6-pin lead-less minimold package

» 0.8 to 2.5 GHz transmitter/receiver system (PHS, WLAN and so on)

ORDERING INFORMATION

Part Number

Order Number

Package

Marking

Supplying Form

1PC8204TK-E2

1PC8204TK-E2-A

6-pin lead-less minimold
(1511 PKG) (Pb-Free) "

6E

* Embossed tape 8 mm wide
« Pin 1, 6 face the perforation side of the tape
» Qty 5 kpcs/reel

Note With regards to terminal solder (the solder contains lead) plated products (conventionally plated), contact

your nearby sales office.

Remark To order evaluation samples, contact your nearby sales office.
Part number for sample order: xPC8204TK

Caution Observe precautions when handling because these devices are sensitive to electrostatic discharge.

The information in this document is subject to change without notice. Before using this document, please confirm

that this is the latest version.

Document No. PU10408EJ02VODS (2nd edition)

Date Published October 2005 CP(K)

The mark * shows major revised points.

© NEC Compound Semiconductor Devices, Ltd. 2003, 2005
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1PC8204TK

PIN CONNECTIONS

(Top View) (Bottom View) Pin No. Pin Name
1 INPUT
10 o s 6 1
I_I_I 2 GND
2 [ 15 > 2 3 GND
3 [ ] 4 4 3 4 OUTPUT
5 Vce
6 Vacc
VARIABLE GAIN AMPLIFIER PRODUCT LINE-UP
Parameter 0.95 GHz output port 1.44 GHz output port 1.9 GHz output port 2.4 GHz output port
matching frequency matching frequency matching frequency matching frequency
lec Gewax | GCR NF Gewax | GCR NF Gewax | GCR NF Grevax | GCR NF
Part No. (mA) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB)
uPC8204TK 11.5 - - - - - - 14.5 40 7.5 14.0 40 7.5
uPC8119T 11.0 | 125 | 50 85 | 13.0 | 45 75 | (125) | (22) | (7.2) - - -
uPC8120T 11.0 | 130 | 50 90 | 135 | 45 75 [ (13.0)| 22) | (7.3) - - -
Remarks 1. Typical performance. Please refer to ELECTRICAL CHARACTERISTICS in detail. (): reference.
2. To know the associated product, please refer to each latest data sheet.

Data Sheet PU10408EJ02V0ODS
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1PC8204TK

1. PIN EXPLANATION
Pin Pin Applied Pin
Voltage Voltage Function and Applications Internal Equivalent Circuit
No. Name Note
(V) V)
1 INPUT - 1.2 RF input pin.
This pin should be coupled with
capacitor (example 100 pF) for DC
cut. Input return loss can be
improved with external impedance
matching circuit. ®
2 GND 0 - Ground pin. @
3 This pin should be connected to
system ground with minimum g?cnlj:'tm J
inductance. Ground pa- ttern on
the board should be formed as @)
wide as possible. Ground pins Bias
must be connected together with % circuit
wide ground pattern to decrease
impedance difference. Q—
. GND
4 OUTPUT | Voltage - RF output pin.
as same This pin is de-signed as open
as Vce collector of high impedance. This
through pin must be externally equipped
external with matching circuits.
inductor
5 Vee 2.7t03.3 - Supply voltage pin. _
This pin must be equipped with
bypass capacitor (example 1 000
pF) to minimize its RF impedance.

6 Vaac 010 3.3 - Gain control pin. ®
Control
circuit

@

Note Pin voltage is measured at Vcc = 3.0 V

Data Sheet PU10408EJ02V0ODS
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2. ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Test Conditions Ratings Unit
Supply Voltage Vee Ta = +25°C, Pin 4,5 3.6 \
Total Circuit Current lcc Ta = +25°C 30 mA
Gain Control Voltage Vace | Ta=+25°C 3.6 \
Power Dissipation Po Ta = +85°C Note 203 mwW
Operating Ambient Temperature Ta —40to +85 °C
Storage Temperature Tstg -551t0 +150 °C
Input Power Pin +5 dBm
Note Mounted on double-sided copper-clad 50 x 50 x 1.6 mm epoxy glass PWB
3. RECOMMENDED OPERATING RANGE
Parameter Symbol MIN. TYP. MAX. Unit Remarks
Supply Voltage Vce 2.7 3.0 3.3 \ Same voltage should be applied to pin
4 and pin 5.
Operating Ambient Temperature Ta -40 +25 +85 °C
Operating Frequency fin 0.8 - 2.5 GHz | With external output-matching
Gain Control Voltage Vacc 0 - 3.3 \

4. ELECTRICAL CHARACTERISTICS (Ta = +25°C, Vcc
matched output port, unless otherwise specified)

= Vout = 3.0V, Zs = ZL = 50 Q, external

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit

Circuit Current lec No signal 8.5 115 15.0 mA

Maximum Power Gain Gewax | f=1.9 GHz, Pin = —20 dBm 11.5 14.5 17.5 dB
f=2.4 GHz, Pin = -20 dBm 11.0 14.0 17.0

Gain Control Range "' GCR | f=1.9 GHz, Pn=-20 dBm 35 40 - dB
f=2.4 GHz, Pin = —20 dBm 35 40 -

Gain 1 dB Compression Output Po@ds) | f=1.9 GHz, Grumax +2.0 +5.0 - dBm

Power f = 2.4 GHz, Gruax 120 | 450 -

Input Return Loss RLin f =1.9 GHz, Gemax 8 11 - daB
f = 2.4 GHz, Gpmax 9 13 -

Isolation ISL f = 1.9 GHz, Gpumax 25 30 - dB
f = 2.4 GHz, Gpmax 25 30 -

Noise Figure NF f=1.9 GHz, Gpumax - 75 10.0 dB
f = 2.4 GHz, Gpuax - 7.5 10.0

Note Gain control range GCR specification : GCR = Grmax — Gemin (dB)

Conditions

Gpevax@Vaae = Vee, Gemin@Vace =0 V

Data Sheet PU10408EJ02V0ODS
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1PC8204TK

* 5. TEST CIRCUITS

5.1 f=19GHz
5.1.1 Testcircuit 1
Vaae O _L = O Vce
C3 ;;_1 000 pF 71; 1000 pF
1 c5 1 C4
;1 000 pF L1 ;1 000 pF
2.2nH
c2 0.75 pF
IN G—— out
100 pF Strip line : 9 mm ct
5.1.2 lllustration of the test circuit 1 assembled on evaluation board
c6 T_

@

(0]
O O O

O

O O

O O 7 O O O O O O
c2

O O O O O

000 Qo
C3) o

1000 pF ¢

O O O O O O O O O

@ O

5.1.3 Component list

Out

Symbol Form Rating Part Number Maker
C1 Chip Capacitor 0.75 pF GRM39 Murata
Cc2 Chip Capacitor 100 pF GRM39 Murata
C3,C4 Chip Capacitor 1000 pF GRM39 Murata
C5 Chip Capacitor 1000 pF GRM40 Murata
C6 Feed-through Capacitor 1000 pF DFT301-801X7R102S50 Murata
L1 Chip Inductor 2.2nH LL-2012 TOKO

6 Data Sheet PU10408EJ02V0DS
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5.2 f=2.4GHz

5.2.1 Testcircuit 2

Vacc O _L o _4@ Vce
cé 7;_7_1 000 pF 71; 1000 pF
) c7 ) c3
1000 pF 20 pF
L1
100 nH 71-7'
C5 C4
IN ©) out
100 pF Strip line : 16 mm 100 pF

c2
2pF 71; 71;0.75 pF

5. 2.2 lllustration of the test circuit 2 assembled on evaluation board

O O O o) A

O 0O0OO0OO0O0OO0OO0OOOG® O[O0 OO O0
o C6, o
In ¢1000pF = ¢

Out

5.2.3 Component list
Symbol Form Rating Part Number Maker
C1 Chip Capacitor 0.75 pF GRM39 Murata
c2 Chip Capacitor 2pF GRM39 Murata
C3 Chip Capacitor 20 pF GRM39 Murata
C4, C5 Chip Capacitor 100 pF GRM39 Murata
C6 Chip Capacitor 1000 pF GRM39 Murata
C7 Chip Capacitor 1000 pF GRM40 Murata
C8 Feed-through Capacitor 1000 pF DFT301-801X7R102S50 Murata
L1 Chip Inductor 100 nH LL-1608 TOKO

Data Sheet PU10408EJ02V0ODS 7
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* 6. TYPICAL CHARACTERISTICS (Ta = +25°C, unless otherwise specified)

CIRCUIT CURRENT vs. SUPPLY VOLTAGE, OUT BLOCK CURRENT AND Vcc BLOCK
GAIN CONTROL VOLTAGE CURRENT vs. GAIN CONTROL VOLTAGE
16 14
14 P . No signals
T 12
2 1 % & o N\ \
- =5 ;
g8 10 == 3.3V_IV \ \
= R A
g 8 ¢ 2 3.0V_IVce
g Ta=+85C —_ | 33 gf——27VIee 3.0V lou ]
2 ¢ // 5% 33 V. Tou
<:J 4 Ta=—-40°C_ | oo 4
o Ta=+25'C # // Ta=-25'C 58 2.7V _lou / f SN———
2 o> 2 JJ
0 _J 0 /
0 1 2 3 4 0 1 2 3 4
Supply Voltage Vcc (V), Gain Control Voltage Vaac (V) Gain Control Voltage Vaac (V)
GAIN CONTROL CURRENT vs.
GAIN CONTROL VOLTAGE
160 No signals
< 140 f
=
8 120
= Vee=2.7V
é 100 | | \~/
S 80 Vee=3.0V J
2 ]
S w0 vee=33v._|[ ]|/
§ 2 be
/)

0
0 05 10 15 20 25 3.0 35 40
Gain Control Voltage Vacc (V)

Remark The graphs indicate nominal characteristics.
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1PC8204TK

6.1

Inductor loading with external bias tee at output port

1: 45.092 Q -13.975 Q

S11—FREQUENCY

59941 pF

2: 41508 Q ~13.176 Q .- %
2.4 GHz AN

\

START 100.000 000 MHz

S21—-FREQUENCY

1900.000 000 MHz

Vee = Vace =3.0V,
Pin = —20 dBm

STOP 3 100.000 000 MHz

S22—-FREQUENCY

1: 39.719 Q -186.87 Q

448.26 fF

el

2: 29.586 Q —161.26 Q
2.4 GHz N7

START 100.000 000 MHz

-

1 900.000 000 MHz

Vce = Vacc = 3.0V,

Pin =—-20 dBm

STOP 3 100.000 000 MHz

S11—FREQUENCY

S21 log MAG 10 dB/ REF 0 dB 1:9.2875 dB Si# log MAG 10dB/ REF0dB 1:-18.309 dB
Vec=3.0V, f=1.9GHz Vee=3.0V, f=1.9GHz
40 [Vacc=0,3.0V, 2:9.2187 dB 40 |Vacc=3.0V, 2:-18.5dB
Pin = =20 dBm f=2.4GHz Pin = =20 dBm f=2.4GHz
o L1 |
Vace = 3.0V ¥ 20
2
0» 0o»
\
[—
—-20 — —-20 N
Vacc =0V —T | 2
—40 // // —40
START 100.000 000 MHz ~ STOP 3 100.000 000 MHz START 100.000 000 MHz ~ STOP 3 100.000 000 MHz
S12-FREQUENCY S2o-FREQUENCY
Si2 log MAG 10dB/ REF0dB 1:-35.369 dB S22 log MAG 10dB/ REF0dB 1:-1.2789 dB
Vee=3.0V, f=1.9GHz Vec=3.0V, f=1.9GHz
40 |(Vacc=3.0V, 2:-35.465 dB 40 Vacc =3.0V, 2:-1.4481 dB
Pin = —20 dBm f=24GHz Pin = =20 dBm f=2.4GHz
20 20
o» 0» %
2
20 -20
P N 1
—40 / 5 —40

START 100.000 000 MHz ~ STOP 3 100.000 000 MHz

START 100.000 000 MHz ~ STOP 3 100.000 000 MHz

Remark The graphs indicate nominal characteristics.

Data Sheet PU10408EJ02V0ODS 9
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6.2 Output port matching at f = 1.9 GHz

S11—-FREQUENCY S2o-FREQUENCY
MARKER 1 1; 35.969 Q MARKER 1 1, 38.654 Q
1.9 GHz —23.434 Q 1.9 GHz 3.5234 Q
3.5746 pF 295.14 pH

(Gpmax), (GpPmax),

Pin = —20 dBm ~—— Pin = —20 dBm
START 100.000 000 MHz ~ STOP 3 100.000 000 MHz START 100.000 000 MHz ~ STOP 3 100.000 000 MHz
S21—-FREQUENCY S11—-FREQUENCY
Ser log MAG 10dB/ REF0dB 1: 14.578dB Sirlog MAG ~ 10dB/ REF0dB 1:-11.017dB
- Vec=3.0V,
40 ¥§i‘°;_%8 c}/ém 40 Vaso - 3.% v (Grun),
— in =—20 m
MARKER 1 f= 1.9 GHz MARKER 1 f=1.9 GHz
]
20 P 20
—Vacc =3.0V L V4 n
o> >4 o> 1
//
Vacc =0V
20 ,/ -20
/] <
/ \\
—40 ,/ — —40
[ /
START 100.000 000 MHz ~ STOP 3 100.000 000 MHz START 100.000 000 MHz ~ STOP 3 100.000 000 MHz
S12—FREQUENCY S2o-FREQUENCY
Sielog MAG  10dB/ REF0dB 1:-30.329dB Sxlog MAG 10dB/ REFO0dB 1:-18.125dB
Vec=3.0V, Vec=3.0V,
40 Vaac = 3.0 V (Gpmax), 40 Vace = 3.0 V (Gpmax),
Pin = —20 dBm Pin = —20 dBm
MARKER 1 f=1.9 GHz MARKER 1 f=1.9 GHz
20 20
0» 0> /
-20 1 -20
—40 —40
START 100.000 000 MHz ~ STOP 3 100.000 000 MHz START 100.000 000 MHz ~ STOP 3 100.000 000 MHz

Remark The graphs indicate nominal characteristics.

10 Data Sheet PU10408EJ02V0ODS
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S21—-FREQUENCY S11—-FREQUENCY
S21logMAG 2dB/ REF0dB 1:14.611dB SitlogMAG 5dB/ REF0dB 1:-11.014dB
Vaac = Vee (Grwvax), Vaac = Vee (Grmax),
18 |Pin=—-20dBm 20 Pin = —20 dBm
MARKER 1 MARKER 1 f=1.9 GHz
16 |f=1.9GHz — 1
14 f\ 10
12 / \ Vee =3.3V_|
10 / o> Vec=3.0V
8 N Vee = 2.7 V7
6 / 10 AR !
1 A ¢
4 / Vec =27V >
2 Vee=3.0V -20
/ | | | Vee=3.3V
0» I ] I
START 100.000 000 MHz ~ STOP 3 100.000 000 MHz START 100.000 000 MHz ~ STOP 3 100.000 000 MHz
S12-FREQUENCY S22-FREQUENCY
Si2logMAG 10dB/ REF0dB 1:-30.494 dB S22log MAG  5dB/ REF0dB 1:-18.488dB
Vaac = Vec (Grwmax), Vaac = Vec (Grmax),
40 Pin = —20 dBm 20 Pin = —20 dBm
MARKER 1 f=1.9 GHz MARKER 1 f=1.9 GHz
20 10
0» 0» \
Vee=3.3V 7] A
Voo = 3.0V Vee=271033V ||/
-20 1/ . -10
/ \V
—40 an -20 1
Vee=2.7V
START 100.000 000 MHz ~ STOP 3 100.000 000 MHz START 100.000 000 MHz ~ STOP 3 100.000 000 MHz

Remark The graphs indicate nominal characteristics.

Data Sheet PU10408EJ02V0DS 11
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1PC8204TK

S21—-FREQUENCY
. Setlog MAG  2dB/ REFO0dB 1:14.508 dB

Vee=3.0V,
18 |Vacc = 3.0 V (Gpmax),
Pin = —20 dBm
16 |MARKER1 f=1.9GHz [} 7, 45¢
14 i '
12 / — Ta = +25°C
10
/ 7
8 <
s | ~—
, / Ta=+85°C
) I

"START 100.000 000MHz ~ STOP 3 100.000 000 MHz

S12-FREQUENCY
Silog MAG  10dB/ REFOdB 1:-29.584dB

Vee=3.0V,

40 |Vacc = 3.0 V (Gpmax),

Pin = =20 dBm
MARKER 1 f=1.9 GHz

20

Ta=-40°C

—20 i 7 Ta=+25'C
/ f

—40 A r

/ Ta=+85C

START 100.000 000 MHz  STOP 3 100.000 000 MHz

Remark The graphs indicate nominal characteristics.

S11—-FREQUENCY
Si1logMAG 5dB/ REF0dB 1:-10.934 dB

Vec=3.0V,
20 [Vaac = 3.0 V (Grmax),
Pin = =20 dBm
MARKER 1 f=1.9 GHz
10
o™

| Ta=+25C

IR 1
-10 N
T l

20 Ta=-40C ‘ AN ==

START 100.000 000 MHz ~ STOP 3 100.000 000 MHz

S22-FREQUENCY
S»logMAG 5dB/ REF0dB 1:-17.378dB

Vec=3.0V,
20 |Vacc = 3.0 V (Gpmax),
Pin = —20 dBm
MARKER 1 f=1.9 GHz
10
o»
\ //
-10 ; /TA =|_40|C n
- Ta = +25°C—
-20
Ta=+85C

START 100.000 000 MHz ~ STOP 3 100.000 000 MHz

12 Data Sheet PU10408EJ02V0ODS
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S21-FREQUENCY S11—-FREQUENCY
SeilogMAG  10dB/ REF0dB 1:14.513dB SiilogMAG 10dB/ REFOdB 1:-11.011dB
Vee=3.0V, [ [ [ Vee=3.0V,
40 |Pn =20 dBm - Vaso=3.0 V 40 |Pn=-20dBm
MATKEIT 1 f|= 1.9GHz | || vaooo2vV | MARKER 1 f=1.9 GHz
20 ["Vacc=1.7V 1 +IVace = 1.9 v 20
Vagc =15V //
0wl Vacc=1.4V A i or Vacc = 2.1V V'AGC=3.0tO 25V
Vage =13V / T \\ 1/
Vacc = 1.2V /’ ) %
20 Péa &/,A_\ 2 |
TS A T
[ V y V) \\\ .
40 / // p A Vace = 1.1 V. —40 Vacc=0to 1.5V
B ‘A /| |Vasp=01t008V [T ]
N [ Vasp = 0,t0 0}

40

20

Remark The graphs indicate nominal characteristics.

START 100.000 000 MHz

STOP 3 100.000 000 MHz

S12—-FREQUENCY

Si2log MAG 10dB/ REF0dB

1:-30.587 dB

Vee=3.0V,
Pin = —20 dBm
MARKER 1 f=1.9 GHz

Vacc=3.0t02.4V

Vacc=0to 1.4V

/\

|

é/

START 100.000 000 MHz

STOP 3100.000 000 MHz

START 100.000 000 MHz ~ STOP 3 100.000 000 MHz

S22—-FREQUENCY

S2logMAG 5dB/ REFO0dB

Vec=3.0V,
20 |Pin=-20dBm
MARKER 1 f=1.9 GHz

1:-18.049 dB

10

Vacc = 1.9V

o» \ /’*I —
\1AGC T 2.1 IV - % Vacc = 1.5V

T
Vacc =3.0t0 2.6 V
\\l

rd
STOP 3100.000 000 MHz

START 100.000 000 MHz

Data Sheet PU10408EJ02VODS 13
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POWER GAIN vs. GAIN CONTROL VOLTAGE POWER GAIN vs. GAIN CONTROL VOLTAGE
20 20 |
15 15} —— :
Ta=—40°C
10 'W 10 ’
5 4 _
0 /N s Ta=+25°C_
-5 / ﬁ][‘ Vec=3.3V— & -5 I Ta=-25'C —
10 Vee =3.0V T 10
-15 //////\ Vec=2.7V g —15— Ta=485°C l
st
25 A/ n? -25 - 4
-30 -30 Pin = —20 dBm,
Pin = —20 dBm Voo =33V
=35 f=1.9 GHz 35 = 1.9 GHz
—405 1 2 3 4 ~409 1 2 3 4

Power Gain Gr (dB)

POWER GAIN vs. GAIN CONTROL VOLTAGE

Gain Control Voltage Vaac (V)

Gain Control Voltage Vaac (V)

POWER GAIN vs. GAIN CONTROL VOLTAGE

20 | 20 |
15 . 15
10}—Ta=-40°C 10 t
5 T~ Ta=+25C_| . Ta=+25C
T . a 5 Ta=+85C
0 AI= +85°C __ | o 0 =
5 Ta=—25C | & _s
c
-10 g -10
15 / g 15 /
—20 / § -20 7}@ ~Ta=-40C
-25 J —25 > 4 Ta=-25C
30 Cm - _g(()) (\:|/Bm, -30 Pin = —20 dBm,
_ cc = 3. _ Vee=2.7V
jg f=1.9 GHz ig f=1.9 GHz
0 1 2 3 4 0 1 2 3 4

Gain Control Voltage Vaac (V)

Remark The graphs indicate nominal characteristics.
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ADJACENT CHANNEL POWER LEAKAGE,

OUTPUT POWER vs. INPUT POWER OUTPUT POWER vs. INPUT POWER

-30 10
I I I

Ta = —40°C, "o
—35 GPMAX TYP E 3 VPadI AGOO k TA = _40 C

40| f=19GHz
_45 I I /?
3.0 VPag 4600 k
—50|——3.3VPo ~/ /)/Q 0
/

60 o yd 1/ /2.7 VPay 4600

I

—65 2.7VP
70 N S 10
s Vi 2.7 VPag 4900 k

I I I
_80 3.3 VPag 4900 k 3.0 VPadi 4900 k 15
-30 25 20 -15 -10 -5 0

—_
o

|

[&)]

\ Ta=+25'C

Ta=85C

o

|~

|
(¢)]

Output Power Pout (dBm)
Output Power Pout (dBm)

/

/ Vee = Vage = 3.0V
f=1.9 GHz

L
o

L
5

Adjacent Channel Power Leakage Padj (dBc)
&
($)]

|
w
o

-20 -10 0 10
Input Power Pin (dBm) Input Power Pin (dBm)

ADJACENT CHANNEL POWER LEAKAGE,
OUTPUT POWER vs. INPUT POWER

_ 10
301, 2 +25°C, 3.3VPo

—-35| Gevax TYP. —
f=19 GHz %;—"‘

T T
3.3 VPagi 4600 k

, , /
0 3.0 VPagi 4600 k% / .

| N/
- 3.0 VPo - 7 // .
y AN

—65 57 VPO// 2.7 VPagi 4600 k
-70 /I &\ -10
2.7 VP& 4900 k

_go 8.3 VPag 4900k 3.0 VPag 4900 K .
30 25 20 -15 -10 -5 0

Output Power Pout (dBm)

Adjacent Channel Power Leakage Pad (dBc)
b
($)]

Input Power Pin (dBm)

ADJACENT CHANNEL POWER LEAKAGE,
OUTPUT POWER vs. INPUT POWER

-30 : 10
Ta = +85C, | 3.3VPo

-35 |
GfMAx TYP. 30VPo
_40 f=1.9 GHz 5
\
—45 -

' N
2.7 VPag 4600 k / 57 VPo

0
5| 30VPw 00k K /

e / [ /35vpa ook |
-70 /) ~10

//
-75 2.7 VPag 4900 k-
_g0 3.3 VPag 4900 k 3.0 VPagj 4900 k

-30 -25 -20 -15 -10 -5 0

w

Output Power Pout (dBm)

Adjacent Channel Power Leakage Pad (dBc)

Input Power Pin (dBm)

Remark The graphs indicate nominal characteristics.
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Output Power Pout (dBm) Output Power Pout (dBm)

Output Power Pout (dBm)

Remark The graphs indicate nominal characteristics.
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OUTPUT POWER vs. INPUT POWER

10 | JE———
0 Vagc = 3.3V L —
> ’
-10 /
Vaac = 1V / /
—20 i
—30 — W&
| Vacc =0V
—40 _VAiﬂ/.S
-50
Vec =3.3V, Ta=-40"C
—60 f=1.9 GHz
=30 -20 -10 0 10
Input Power Pin (dBm)
OUTPUT POWER vs. INPUT POWER
10 T ——
0 Vacc =3.3V — |
/
-10 ) /]
Vace = 1.9V / .
-20 N|
4\,1 / /
-30 s <5)
o7 Vacc =0V
40 NS
50 Vec =33V, Ta=+25°C
60 f=1.9 GHz
-30 -20 -10 0 10
Input Power Pin (dBm)
OUTPUT POWER vs. INPUT POWER
10 —
ol Vece 233V |
10 > /
Vaeg = 2.0 V / //
B /
Ay /
-30 Q‘*Ooj Vace =0 V_]
40 VAGﬂV
-0 Voo =33V, Ta=+85C
. f=1.9 GHz
-30 -20 -10 0 10

Input Power Pin (dBm)

Output Power Pout (dBm) Output Power Pout (dBm)

Output Power Pout (dBm)

OUTPUT POWER vs. INPUT POWER

—
Q/\
Vacc =0V
-0 Vec=3.0V, Ta=—40°C
-60 f=1.9 GHz
-30 -20 -10 0 10

Input Power Pin (dBm)

OUTPUT POWER vs. INPUT POWER

10
| —
0]—Vacc =3.0V
-10 - A/
Vacc = 1.7V /
—20 V ///
—30|Vacc=1.4V L pd
\/'/\‘/ Vacc =0V
—40 4\2
N
-50 2 -
Vec=3.0V, Ta=+25C
60 f=1.9GHz
-30 -20 -10 0 10

Input Power Pin (dBm)

OUTPUT POWER vs. INPUT POWER

Vacec = 3.0V — |

0 N

-10
Vacc =1.7V //

NN

>
-30 _VAG\(;:1/'4\>//
N
AL
—40 yc,’

Vacc =0V

-50
Vec=3.0V, Ta=+85C
—80 f=1.9 GHz
30 —20 -10 0 10

Input Power Pin (dBm)

Data Sheet PU10408EJ02V0ODS



[@31 California Eastern Laboratories uPC8204TK

OUTPUT POWER vs. INPUT POWER

10 T
Vaac = 2.7I \% —
- 0
% ﬁ‘%‘ —
% -10 acc = 1.4V
o 20 /V// .
(0]
n‘;i' -30 04\2q -~ /
= < N
3 P 4‘\:\ 4(;0 =0V
5 —40 —\‘PQG
(@]
=50 -
Vec =27V, Ta=-40°C
—-60 f=1.9GHz
=30 -20 -10 0 10
Input Power Pin (dBm)
OUTPUT POWER vs. INPUT POWER
10 T —
Vage = 2.7V — |
= > Vaac y//
om P
o -10 / =
) / A
2 glvasc=t12v /|
o
= B/I'Q\] AAGC =0V
2 40 2\
3 N
=50
Vee =2.7V, Ta=+25C
-60 f=1.9 GHz
-30 =20 -10 0 10
Input Power Pin (dBm)
OUTPUT POWER vs. INPUT POWER
10 |
0 Vage =2.7V — |
E > =
o -10 L
= Vase = 1.5V /
~ 20 ///-
©
g -30 | Vagc =1.2V, /VAGC =0V_—]
o
5 4\“
% —-40 \XPQO
(e}
-50
Vee =27V, Ta=+85C
-60
-30 -20 -10 0 10

Input Power Pin (dBm)

Remark The graphs indicate nominal characteristics.
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g OUTPUT POWER, Po (m3), OIP3 vs. g
k) INPUT POWER z
: 20 :
ncvf OIPs nE_; _
sE 5 &
23 Ofpo, f2) zS
L4 _qp ed
8o ] SO
§ £ -20 /, E %
=5 & —40 Vec =33V, Eg 153
c% © g 50 Po (IMB)I/ Vacc =3.3V m o g
BZE " 7 (Gruax) S3E
227% —60 f1 = 1 900 MHz 32%
o E3 7 f2 = 1 901 MHz, 5o
§EOC -70 IMs = 1 902 MHz, SEOC
532 g0 1 899 MHz 5352
S8 T30 25 20 5 10 5 0 =322
> 5 > 205 2
2%%sa 2%¢g
3&3 Input Power Pin (dBm) 3&3
g OUTPUT POWER, Po (m3), OIP3 vs.
< INPUT POWER
s X oIP
< 1o ’
5g
$3 Pout (f1, 12)—=
so 10
€ .o 90 /
o< 7
© 0 /
oo -30
ca /
L8 40 Vec =27V,
ns g Po ma) // Vacc =2.7V
3}-3 € -50 / (GPmax)
€8 60 L f1 = 1900 MHz
> 82 f2 =1 901 MHz,
££Q 70 IMs = 1 902 MHz,
€85 g 1899 MHz
3563 80 25 20 -5 -0 5 0
383 Input Power Pin (dBm)

Remark The graphs indicate nominal characteristics.
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OUTPUT POWER, Po (m3), OIP3 vs.

INPUT POWER
OIPs
[ Pout (f1 y f2) /
/ Vec=3.0V,
Po “Mﬂ/ Vacc =3.0V
/ (Gpmax)
f1 = 1900 MHz
v f2=1901 MHz
IMs = 1 902 MHz,
1 899 MHz
-30 -25 20 -10 -5

Input Power Pin (dBm)
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g OUTPUT POWER, Po am3), OIP3 vs. g OUTPUT POWER, Po am3), OIP3 vs.

T INPUT POWER o INPUT POWER

: » ' 2 = Voo =3.0V

o Vee=3.0V, o cc=3.0V,

g 10 Vacc =16V, T O,IPS_ T T 10|Vac=14V,

%% 0|Gr=-1dB gg olGr=-10dB

TE 10 Pout (1, 12) 4 4 —

8o e ke OPs— |

€ .= _20 S+ 20

SE 2E Pout (1, f2)

oo —30 a0 -30 =

g / ca
L3840 4 L8 40
OS5 . DS g
!i"g = -50 P / !i"g IS —50 o
2 EB -60 oM .7 ['fi = 1900 MHz 2E5 60 iy 900 MHz
- 5% f2 = 1901 MHz, =5 Poma f2 = 1901 MHz,
gEQ 70 IMs = 1 902 MHz, gEQ 70 IMs = 1 902 MHz,
T 8& _gp 1899 MHz £85 g 1899 MHz
%5 230 25 20 -15 -10 5 O 525 30 -25 20 -15 -10 -5 0
ggs 808
383 Input Power Pin (dBm) 33 Input Power Pin (dBm)

g OUTPUT POWER, Po am3), OIP3 vs. g OUTPUT POWER, Po am3), OIP3 vs.
z INPUT POWER S INPUT POWER
g 20 2 20
e - Vec=3.0V, S Vec=3.0V,
=~ E 10lyacc=12V, ~ E 10|Vaec=0V,
£3  o|lGr=—200B 28 ,|Ge=—280B
5% 5% f1 = 1900 MHz
- cL _q0|f2=1901 MHz,
80 g SO IMs = 1 902 MHz,
s g —20 s £ —20 (1899 MHz — OIPs
= OIP3 — =
28 30 | 22 30 |
-y Pout(f1, 12) __— ) - = Pout (f1, 12)
£28 40 Ve 28 40
08 g / NS g /
TS L 50 TSE 50
=35 c =35 c
52% o0 Pows LI =1 900 MHz 8% 0 /
e =3 2= 1901 MHz, poll iy Pows)/
2EO 70 IMs = 1 902 MHz, EOQ -70 7
3-7® 1 899 MHz S D
o 2w _gp o om -80
s8% 30 -25 20 -15 -10 -5 0 585 30 -25 20 -15 -10 -5 0
ggse 308
3&3 Input Power Pin (dBm) 383 Input Power Pin (dBm)

Remark The graphs indicate nominal characteristics.
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ADJACENT CHANNEL POWER
LEAKAGE, OUTPUT POWER vs.

GAIN CONTROL VOLTAGE

-55

Veec =33V,

Pin = =20 dBm — Pout
—60|f=19GHz /_

/

Gain Control Voltage Vacc (V)

ADJACENT CHANNEL POWER
LEAKAGE, OUTPUT POWER vs.

GAIN CONTROL VOLTAGE

)
m

)

o

(0]

(o]

g

3]

S 65l= /

9]

; N/

(o]

% _70

(0]

IS

‘5" - N | 4600 k
= NL_— | 4900k
[0]

o

5 —80

< o 1 2 3

Gain Control Voltage Vaac (V)

ADJACENT CHANNEL POWER
LEAKAGE, OUTPUT POWER vs.

GAIN CONTROL VOLTAGE

)

% % Vec=3.0V,

T Pin = —20 dBm — Pout
C oo |f=19GHz /

© 4

(o))

g /

3

- —65 —

g \

[e]

T _70

[0)

1S

8 75 {4600 k
o - / 4900 k
c

[0}

S |

= —80

< 0 1 2 3

L/

=55 Vec =27V,
Pin = —-20 dBm — Pou
_go|f=1.9GHz ) ™

/

oo
~x

0
=75 / 490

Adjacent Channel Power Leakage Pad (dBc)

0 1 2 3
Gain Control Voltage Vaac (V)

Remark The graphs indicate nominal characteristics.
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Output Power Pout (dBm) Output Power Pout (dBm)

Output Power Pout (dBm)

Adjacent Channel Power Leakage Pad (dBc) Adjacent Channel Power Leakage Padj (dBc)

Adjacent Channel Power Leakage Pad (dBc)
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ADJACENT CHANNEL POWER
LEAKAGE vs. GAIN CONTROL

VOLTAGE
Vee = 3.3V,
Pin = —20 dBm
f=1.9 GHz
| ~40°C 4600 k //('\\
+25°C 4600 k / \
~40°C 4900 k \
I
+85°C 4600 k
+85°C.4900 k =
+25°C.4900 k
|
1 2 3 4

Gain Control Voltage Vaac (V)

ADJACENT CHANNEL POWER
LEAKAGE vs. GAIN CONTROL
VOLTAGE

Vee=3.0V,
Pin = —20 dBm
| f=1.9 GHz
—40°C4600 k
I
+85°C 4600 k
| +25°C 4600 k
+85°CAI 900
+25°C 4900 k™~
—4(|J°CA900 k
1 2 3 4

Gain Control Voltage Vaac (V)

ADJACENT CHANNEL POWER
LEAKAGE vs. GAIN CONTROL

VOLTAGE
Vec =2.7V,
Pin = —20 dBm
f=1.9 GHz
/
+85°C 4900 k
+25°C 4600 k
+85°C 4600 K
FaN
—40°CA4900 k
| +25°C 4900k 4
—40°CA4600 k
|
1 2 3 4

Gain Control Voltage Vaac (V)
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NOISE FIGURE vs.

NOISE FIGURE vs. SUPPLY VOLTAGE GAIN CONTROL VOLTAGE
25
Vaac = Vee Vace = Vee
f=1.9 GHz f=1.9GHz
8.5 20 \
& - g \\ Vee =3.3V
L 8 W M
Z z 15 ,
g 75 o \\ 3.0V
o — 2 10 2.7V N/
g 7 3 AN
o (o]
b4 Z
6.5 5
6 0
2.6 2.8 3 3.2 3.4 0 1 2 3 4
Supply Voltage Vecc (V) Gain Control Voltage Vacc (V)

Remark The graphs indicate nominal characteristics.
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6.3 Output port matching at f = 2.4 GHz
S11—-FREQUENCY S2o-FREQUENCY
MARKER 1 1: 35.053 Q MARKER 1 1: 49477 Q
2.4 GHz -17.631 Q 2.4 GHz -3.582 Q

START 100.000 000 MHz

S21-FREQUENCY

40 Szt log MAG 10dB/ REFO0dB 1: 14.409dB

Vee=3.0V,
Pin = —20 dBm
MARKER 1 f=2.4 GHz 1
20
B “
S~—— —
or ~
Vacc = 3.0V
|
-2 T
0 Vacc =0V
S
—40 // \
—~ / N
LV

START 100.000 000 MHz ~ STOP 3 100.000 000 MHz

S12-FREQUENCY
Sielog MAG  10dB/ REF0dB 1:-29.904 dB

Vee=3.0V,
40 |Vaec =3.0V (Grmax),
Pin = —20 dBm
MARKER 1 f=2.4 GHz
20
0>
—20 1
™ v
N L
—40

START 100.000 000 MHz ~ STOP 3 100.000 000 MHz

Remark The graphs indicate nominal characteristics.
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STOP 3 100. 000 000 MHz

START 100.000 000 MHz

STOP 3 100. 000 000 MHz

S11—-FREQUENCY

Sitlog MAG 10 dB/

REF0dB 1:-13.57dB

Vec =3.0V,
40 |Vacc = 3.0 V (Gpmax),
Pin = —20 dBm
MARKER 1 f=2.4 GHz
20
O »
— 1
{
—20 \—
—40

START 100.000 000 MHz

STOP 3 100.000 000 MHz

S22-FREQUENCY

S22log MAG 10 dB/

REFO0dB 1:-25.31dB

Vee=3.0V,
40 |Vaec = 3.0 V (Gpmax),
Pin = —20 dBm
MARKER 1 f=2.4 GHz
20
or
AN
0 \l
v
-40

START 100.000 000 MHz
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STOP 3 100.000 000 MHz
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S21—-FREQUENCY

Se1log MAG 2dB/ REF0dB 1: 14.353dB
20 [Vec=3.0V, [ ]
Vacc = 3.0 V (Grwmax), - .
18 o 250 4Bm Ta=+25C
16 |MARKER 1 f=2.4 GHz 1V
U

| |
14 I ﬂ
Thz +85°CT

12
Ta=-40°C |7 4

12 / \
: 21\
4 N o

2

O;

'START 100.000 000 MHz ~ STOP 3 100.000 000 MHz

S12—-FREQUENCY

Si2log MAG 10dB/ REF 0dB 1: —29.44dB

Vee=3.0V,

40 |Vacc = 3.0 V (Gpmax),

Pin = —20 dBm
MARKER 1 f=2.4 GHz

20

Ta=-40°C
Ta=+25C

1
Y
Ta=+85C

—40

S11—-FREQUENCY

Sitlog MAG 5dB/ REF0dB 1: —14.244dB

Vee=3.0V,

20 |Vaec = 3.0 V (Gpmax),

Pin = —20 dBm
MARKER 1 f=2.4 GHz

10

—10 =

\ A {

—-20 Ta=240°C
o M

START 100.000 000 MHz ~ STOP 3 100.000 000 MHz

S22-FREQUENCY

S2log MAG 5dB/ REF 0dB 1: -21.973dB

Veec =3.0V,

20 |Vacec = 3.0 V (Gpmax),

Pin = =20 dBm
MARKER 1 f=2.4 GHz

10

Ta=—-40C \
-10 | | |
Ta=+25C\ N I

Ta=+85C

—20

START 100.000 000 MHz

Remark The graphs indicate nominal characteristics.

STOP 3 100.000 000 MHz

START 100.000 000 MHz
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STOP 3 100.000 000 MHz
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S21—FREQUENCY

S11—FREQUENCY

S21log MAG 2dB/ REF0dB 1: 14.384dB Sirlog MAG 5dB/ REF0dB 1:-13.523dB
Vce = Vaae (GPmax), Vee = Vaae (Gpumax),
18 [Pin=-20dBm 20 |Pin=-20dBm
16 MARKER 1 f=2.4 GHz 1 MARKER 1 f=2.4 GHz
‘ %
14 A 10
Vec=3.3V
2 /
/l
10 o»
8 v \ Vec =2.7V
Vee=3.0V
6 S \\ -10 N 1
f—1
E&é P
o= \ Voo 3.3V : i\
2 Vec =27V -20 cc=3.
. L\ Veo=3.0V "7
"START 100.000000MHz ~ STOP 3 100.000 000 MHz START 100.000 000 MHz ~ STOP 3 100.000 000 MHz
S12-FREQUENCY S22-FREQUENCY
Sizlog MAG 10dB/ REF0dB 1:-29.974dB Se2log MAG 5dB/ REF0dB 1:-25.388dB
Vee = Vaae (Gpmax), Vee = Vage (Gpumax),
40 |Pin=-20 dBm 20 |Pin=-20dBm
MARKER 1 f=2.4 GHz MARKER 1 f=2.4 GHz
20 10
o» o>
AN
Vee=3.3V
-20 o 83 1 -10 \
L Vog=3.0 V] Al
-40 -20 Vec=2.7103.3V
Vec =27V [ 1 | | !1

START 100.000 000 MHz

STOP 3100.000 000 MHz

Remark The graphs indicate nominal characteristics.
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S21—-FREQUENCY

S11—FREQUENCY

Serlog MAG 10dB/ REFO0dB 1: 14.448dB Siilog MAG 10dB/ REF0dB 1:-13.457dB
Voo = 3.0V, [ ] Vec=3.0V,
40 |Pin=-20dBm Vage = 3.0 V— 40 [Py, =—20 dBm
MARKER 1 f=2.4 GHz | 2I2 y MARKER 1 f=2.4 GHz
1oV /1] 1.9 V—
20 L4y 9 20
1.3V ~N 1.6V Vace =2.0V
o> ——1 Y o» Vaco - 1.6V
> ] - = 1.
- &\ —1_ AGC 1
L~
-20 \\\\ -20
RV NN /
‘0 T 2 NN 40 Vase=0to 12V | /
_ | N _
0t00.7 V Vaee = 3.010 2.7 V

START 100.000 000 MHz

STOP 3 100.000 000 MHz

S12—-FREQUENCY

START 100.000 000 MHz

STOP 3100.000 000 MHz

S22—-FREQUENCY

Sizlog MAG 10dB/ REF0dB 1:-29.693 dB S2log MAG 5dB/ REF0dB 1:-25.329dB
Veec=3.0V, Veec=3.0V,
40 [Pin=—20 dBm 20 [Pin=—20 dBm
MARKER 1 f=2.4 GHz MARKER 1 f=2.4 GHz
20 10
Vacc=0t0o 1.6V
0 0 —~
\I/AGc|=3.0|to 24V v 20V
-0 Vasc =010 1.5V ~10 |AGC_| TN
N 1 AGC T 2.3|V
D~ Vv i
/s\ Vacc = I3.0 t? 2.6IV
—40 — N -20 Vacc=1.5V N
| I\

START 100.000 000 MHz

STOP 3100.000 000 MHz

Remark The graphs indicate nominal characteristics.
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START 100.000 000 MHz

STOP 3 100.000 000 MHz
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