DATA SHEET
N Ec BIPOLAR ANALOG + DIGITAL INTEGRATED CIRCUIT

uPB1003GS

REFERENCE FREQUENCY 18.414 MHz, 2nd IF FREQUENCY 1.023 MHz
RF/IF FREQUENCY DOWNCONVERTER +
PLL FREQUENCY SYNTHESIZER IC FOR GPS RECEIVER

DESCRIPTION

The uPB1003GS is a silicon menolithic integrated circuit for GPS receiver. This IC is designed as double
conversion RF block integrated RF/IF frequency downconverter + PLL frequency synthesizer on 1 chip.

The uPB1003GS features shrink package, fixed prescaler and supply voltage. The 30-pin plastic SSOP package
is suitable for high density surface mounting. The fixed division internal prescaler is needless to input serial counter
data. Supply voltage is 3 V. Thus, the uPB1003GS can make RF block fewer components and lower power
consumption.

This IC is manufactured using NEC's 20 GHz fr NESAT™III silicon bipolar process. This process uses direct
silicon nitride passivation film and gold electrodes. These materials can protect the chip surface from pollution and
prevent corrosion/migration. Thus, this IC realizes excellent performance, uniformity and reliability.

FEATURES
e Double conversion . frern = 18.414 MHz, fanoiFout = 1.023 MHz
¢ |Integrated RF block : RF/IF frequency downconverter + PLL frequency synthesizer

» High-density surface mountable: 30-pin plastic SSOP (10.11 x 6.1 x 2.0 mm)
e Needless to input counter data : fixed division internal prescaler

+  VCO side division . +168 (+ 8, + 7 and + 3 serial prescalers)
+ Reference division T+ 2
e Supply voltage tVee=271033V
s Low current consumption Clee =375 mAtvr. @3V
» Gain adjustable externally . Gain control voltage pin (control voltage up vs. gain down)
USAGE

+ Consumer use GPS receiver of reference frequency 18.414 MHz, 2nd IF frequency 1.023 MHz

ORDERING INFORMATION

PART NUMBER PACKAGE SUPPLYING FORM

H#PB1003GS-E1 30-pin plastic SSOP (300 mil) Embossed tape 16 mm wide. QTY 2.5 kp/reel.
Pin 1 is in tape pull-out direction.

Remarks To order evaluation samples, please contact your local NEC sales office. (Part number for sample
order: uPB1003GS)

Caution Electro-static sensitive devices

Document No. P10959EJ3V0DS00 (3rd edition)
Date Published December 1997 N CP(K)
Printed in Japan © NEC Corporation 1996
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PIN CONNECTION AND INTERNAL BLOCK DIAGRAM

IF-MIXin
GND (IF-MIX)
RF-MIXout
Voc (RF-MIX)
RF-MIXin
GND (RF-MIX)
Vee {1stLO-O8C)
1stLO-0OSCA
1stLO-0OSC2
GND (1stLO-OSC)
Vce (phase detector)
PD-Vout3
PD-Vout2
PD-Vout1
GND {phase detector)
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Veo (IF-MIX)

Vec (IF-MIX)
IF-MIXout

GND (2ndIF-AMP)
2ndIFin1

2ndIFin2
2nd|Fbypass

Veo (2ndIF-AMP)
2ndIFout

REFout

Vee (reference block)
REFin

GND (divider block)
LOout

Vee (divider block)



NEC #PB1003GS

PRODUCT LINE-UP (TAa =425 °C, \kc=3.0V)

TYPE PART FUNCTIQNS Veo lee CG PACKAGE
NUMBER (frequency unit: MHz) V) (mA) {dB)
General purpose | BPC2756T RF downconverter with osc. Tr 271033 8 14 & pin mini mold
wideband uPC2753GR | IF downconverter with gain 271t03.3 8.5 80 to 79 | 20 pin plastic SSOP
separate IC control amplifier {225 mil)
Clock frequency | #PB1003GS RF/IF downconverter + PLL 271038 37.5 72to 92 | 30 pin plastic SSOP
specific 1 chip synthesizer {300 mil)
Ic REF = 18.414/1stIF = 28.644/
2ndIF = 1.023
pPB1004GS RF/IF downconverter + PLL 271033 37.5 72to 82 | 30 pin plastic SSCP
synthesizer {300 mil)
REF = 16.368/1stIF = 61.380/
2ndIF = 4.092

Notice Typical performance. Please refer to ELECTRICAL CHARACTERISTICS in detail.
To know the associated products, please refer to their latest data sheets.

SYSTEM APPLICATION EXAMPLE
GPS receiver RF block diagram

In this diagram, fo = 1.023 MHz.
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Notice This diagram schematically shows only the uPB1003GR’s internal functions on the system.
This diagram do not present the actual application circuits.
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ABSOLUTE MAXIMUM RATINGS

PARAMETERS SYMBOL CONDITIONS RATING UNIT
Supply voltage Veo Ta=+25°C 36 \
Circuit current lcc Ta=+25°C 62 mA
Power dissipation Po Mounted on double-sided copper clad 50 x 50 x 433 mwW
1.6 mm epoxy glass PWB at Ta = +85 °C
Operating Ambient Temperature Ta —40 to +85 °C
Storage Temperature Tetg -55to +150 °c

RECOMMENDED OPERATING RANGE

PARAMETERS SYMBOL MIN. TYP. MAX. UNIT
Supply voltage Voo 27 3.0 33 \
Operating Ambient Temperature Ta -20 +25 +85 °C
RF input frequency frAn - 1575.42 - MHz
1st LO oscillating frequency f1stLoin 1526.776 | 1546.776 | 1566.776 MHz
1st IF input frequency fistiFin - 28.644 - MHz
2nd LO input frequency fendLoin - 27.621 - MHz
2nd IF input/output frequency fandiFin - 1.023 - MHz
fondiFout
Reference input/output frequency frREFin - 18.414 - MHz
fREFout
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ELECTRICAL CHARACTERISTICS (Unless otherwise specified; Ta = +25°C, Vec =3.0V)

PARAMETERS SYMBOL CONDITIONS MIN. TYP. MAX. UNIT

Total Circuit Current lcctotal No Signals 271 37.5 52.7 mA

RF Downconverter block (frrin = 1575.42 MHz, findLoin = 1548.776 MHz, PLoin = -10dBm, Z. = Zs = 50 )

Circuit Current 1 lect No Signals 7.2 10 12.1 mA
RF Conversion gain CGrr PrAn = —40 dBm 9.5 12.5 155 dB
RF-SSB Noise Figure NFrrF Pren = <40 dBm - 12.5 15.5 dB
Maximum IF output Potsatrr PrFn = =10 dBm -8 -5 -2 dBm

IF Downconverter block (fistrin = 28.844 MHz, fenaoin = 27.621 MHz, Zs = 500, ZL = 2 k)

Circuit Current 2 lec2 No Signals 27 3.8 4.7 mA
IF Conversion gain CGr at maximum gain, PistFin = =50 dBm 37 40 43 dB
IF-SSB Noise Figure NFF at maximum gain, Pistrin = =50 dBm 12 15 18 dB
Maximum 2ndIF Cutput PotsaniF at maximum gain, Pistrin = —20 dBm -3 o] +3 dBm
Level

Gain control voltage Vac Voltage at maximum gain of CGiF - - 1.0 v
Gain control range Dec PistiFin = —20 dBm 20 - - dB

2nd IF Amplifier (fonr = 1.023 MHz, Zs =50 Q, 20 = 2 kQ)

Circuit Current 3 lec3 No Signals 1.2 1.7 2.3 mA
Gain |Szi| |S=1| 2. =1 Moy/27 pF™* 37 40 43 dB
Output Voltage Swing Wend Fout Z =1 MOY/27 pF™** 600 - - mVpr.p
PLL synthesizer block

Circuit Current 4 loc4 PLL all block operaling 16 22 33.6 mA
Phase comparing frequency fro PLL loop 8.8 9.207 9.4 MHz
Reference input minimum VREFin Z1 = 10 kQ//20 pF™*™* 200 - - mVe.p
level

Loop filter Output Level (H) Virmy 28 - - i
Loop filter Output Level (L) Virw - - 0.4 \
Reference output swing VREFou Z =1 MQy/27 pF™ 1.0 - - Ver

Note Impedance of measurement equipment
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STANDARD CHARACTERISTICS (Unless otherwise specified Ta = +25 °C, Vcc = 3.0 V)

PARAMETERS SYMBOL CONDITIONS REFERENCE UNIT

RF Downconverter block (Pisioin =—10dBm, ZL = Zs = 50 Q)

LO leakage to IF pin LGk fisioin = 1546.776 MHz -30 dBm
LO leakage to RF pin LOrf fisioin = 1546.776 MHz -30 dBm
Input 3rd order intercept IIPsRF frAn1 = 1600 MHz, frrin2 = 1605 MHz -6 dBm
point fisioin = 1570 MHz

IF Downconverter block (1stLO oscillating, Zs =50 Q, ZL = 2 k)

LO leakage to 2nd IF LOsznait ferdLoin = 27.621 MHz =20 dBm
LO leakage to 1st IF LOsti ferdLoin = 27.621 MHz —40 dBm
Input 3rd order intercept [IPslF fistFin1 = 28.644 MHz, fisiFin2 = 28.744 MHz -30 dBm
point ferdLoin = 27.621 MHz
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PIN EXPLANATION
Pin Applied Pin
No Pin Name Voltage Voltage Function and Application Internal Equivalent Circuit
' (V) V)
3 | RF-MIXout - 1.68 Cutput pin of RF mixer.
1st IF filter must be inserted
between pin 1 & 3.
4 | Voo {(RF-MIX) 271038 - Supply voltage pin of RF mixer
block. This pin must be
decoupled with capacitor
{eg. 1 000 pF).
5 | RF-MIXin - 1.20 Input pin of RF mixer.
1 575.42 MHz band pass filter
must be inserted between pin 5
and external LNA.
6 | GND (RF-MIX) 0 - Ground pin of RF mixer.
7 | Ve 271033 - Supply voltage pin of differential > Voo
{1stLO-OSC) amplifier for 1st LO oscillator C g g
circuit. RF-MIX or
- } Prescaler
8 | 1stLO-OSCH - 1.75 Pin 8 & 9 are each base pin of [ input
differential amplifier for 1st LO
oscillator. These pins should be ﬁf
9 1stLO-O8C2 - 1.75 equipped with LC and varactor
to oscillate on 1546.776 MHz as e @
VCO. G)
10 | GND 0 - Ground pin of differential amp- @ I
{1stLO-O8C) lifier for 1st LO oscillator circuit.
11 | Voc (phase 271033 - Supply voltage pin of phase
detector) detector and active loop filter.
12 | PD-Vout3 Pull-up - Pins of active loop filter for tuning
with voltage output. @
resistor The active transistors configured
13 | PD-Voutz _ Outputin W}.Ilt-h darlington pair are built on
accordance C_ P :
. Pin 14 should be pulled down
with phase ith | resi
difference w.lt external resistor. . EI:D @
Pin 12 to 13 should be equipped
14 | PD-Vout? Pull-up with external RC in order to
with adjust dumping factor and cutoff
resistor frequency.
This tuning voltage output must @ @
be connected to varactor dicde of
1st LO-OSC.
15 | GND (phase 0 - Ground pin of phase detector +
detector) active loop filter.
16 | Voc (divider 271033 - Supply voltage pin of @ Iz
block) prescalers. Mmx | PD PD
1sl
17 | LOout - 1.98 Monitor pin of comparison |C)%G g [:1 P u 72]::
frequency at phase detector. : : : @ Ref.
18 | GND {divider 0 - Ground pin of prescalers + @
block) LOout amplifier. 8
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’ Applied Pin
P
Nm Pin Name Voltage Voltage Function and Application Internal Equivalent Circuit
o.
{v) (V)
19 | REFin - 1.97 Input pin of reference frequency. @
This pin should be equipped with é
external 18.414 MHz oscillator
(e.g. TCXO). I: .
20 | Voo 27t033 - Supply voltage pin of input/output [,
(reference amplifiers in reference block. 18
block) ‘ ] =IPD
21 | REFout - 1.75 Output pin of reference - ‘ CK) () ()
frequency. The frequency from @T ‘

pin 19 can be took out as 1 Ve.p
swing.

22 | 2ndIFout - 1.65 Qutput pin of 2nd IF ampiifier.
This pin output 1.023 MHz
clipped sinewave.

This pin should be equipped with
external inverter to adjust level to

next stage on user’s systemn. (2@ % % § é § g § é I

23 | Veo 27t033 - Supply voltage pin of 2nd IF 24
(2ndIF-AMP) amplifier. |
24 | 2ndIF bypass - 2.25 Bypass pin of 2nd IF amplifier @ |-‘ h_@
input 1. This pin should be O I

25
grounded through capacitor.

()
P
o0

) (0

25 | 2ndIFin2 - 2.25 Pin of 2nd IF amplifier input 2.
This pin should be grounded

27

®

through capacitor.

26 | 2ndIFin1 - 2.25 Pin of 2nd IF amplifier input 1.
28.644 MHz IF filter can be
inserted between pin 26 & 28.

27 | GND 0 - Ground pin of 2nd |F amplifier.
(2ndIF-AMP)
28 | IF-MIXout - 1.80 Qutput pin from IF mixer. |F

mixer output signal goes through
gain control amplifier before this
emitter follower output port.

®

29 | Vec (IF-MIX) 0to3.3 - Gain control voltage pin of IF .
mixer output amplifier. This @
voltage performs forward control

Oa

WA

(Vec up — Gain down).

28
30 | Ve (IF-MIX) 271033 - Supply voltage pin of IF mixer, 2nd
gain contrel amplifier and emitter LO
follower transistor. @)
1 IF-MIXin - 1.18 Input pin of IF mixer.
2 | GND (IF-MIX) 0 - Ground pin of IF mixer.

Note Ground pattern on the board must be formed as wide as possible to minimize ground impedance.
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TEST CIRCUIT

Signal Generator 1pin

50 Q CH f o o
1 1 E—.L—Q—.l.
—OF e} —
i ce2 ) )
Specturm Analizer E‘I ,,,,,,,,,,,,,,,,,,,,,,,,, E%_;f/ Toget maximum gain, apply 1.0 V MAX.

500 c2 High impedance )

e | C21 Specvum(
e : I e
Signal Generator STE_E ! ! E_k
i
i
i

O 50 Q ‘@—ICZE EEIZIO—@— S50 Q0 O

25 |—|H Signal Generator

i c19
Vcc.l.—O—..'.—E b 24 H:
= C5x t ci8
Wl—l 8 i E—_’_—o—_l_\lcc
L V-Di CB ' (E x .
¥ Spectum | ¢ High impedance
— | 9 i 25 |€| A”’%J‘rzef probe 1 MQ//0.7 pF
C7 :i 182R5 Osdilloscopel
re: HIOpE (= 1 =
H Ci15 Analizer
fmmmmmmmmmomoooo-e or
3 11 ! E_-*-—O_-‘- Osdilloscope]
VCC,; Cs Xz B3 ' i CZE Voo 4
i i a0 0
1 12 |= PD |- 19 H—G——w—( :)j
. i ! C13
co T ra cio_ ]! ‘
% | 132 K ! 18 | E Signal Genetator
jJ i Spect_rum
14 i 17 | 1 @ Amijlw'zer
! 3 ci12 Osdilloscopel
15 | 1 (6 2=
_________________ | ;Cﬁ ,;Vcc
Spectrum Analyzer: measure frequency
Oscilloscope © measure output voltage swing

COMPONENT LIST

Form Symbol Value
Chip capacitor C1toC5,C8, C11to C15, C17,C18, C22, C23 1000 pF
Cs, C7 24 pF (UJ)
co 1800 pF
c19 9900 pF
c10 33nF
Ceramic capacitor C18, C20 0.1uF
c21 0.01 yuF
Chip resistor R1, R2 4.7 kQ
R3 8.2 kQ
R4 6.8 kQ
R5, R6 2kQ
Varactor Diode VeDi 15V21055*
Chip inductor L 3.3 nH

*ATTENTION NEC discontinues all the varactor diode products. Please contact the other company to buy
varactor diode compatible to 18V2108S.
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ILLUSTRATION OF THE TEST CIRCUIT ASSEMBLED ON EVALUATION BOARD

IF-MIXin IF-MIXout
RFE-MIXout 2ndIFin

RF-MIXin 2ndIFout
1stLO-03C TCXQOout
external-in

TCXQin

LOout

Notes 1. 35 um thick double-sided copper clad 63 x 100 x 0.4 mm polyimide board

2. Back side: GND pattern

3. 0O : Through holes

4. ® : Poinis for supplying voltage

5. *—=  Inthe case of internal oscillation, remove this point.

TEST CIRCUIT and print pattern in this sheet is for testing characteristics of IC. They are not an application circuit
or recommended system circuit.
For application circuits, please refer to Application note of uPB1003GS and pPB1004GS. (Document No. P11977E)

10
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CHARACTERISTIC CURVES (Ta = +25 °C, ¥cc = 3.0 V unless otherwise specified)

— ICtotal ——
CIRCUIT CURRENT
CIRCUIT CURRENT vs. SUPPLY VOLTAGE 70 vs. OPERATING AMBIENT TEMPERATURE
70
No signals | / No signals
60 / / 60 Voc =3.0V
T Ta=+85 °C—fu, / T
E | A7 E o
E Ta=+25°C / o E _..-—-"'"'———
S /| / 2 Iy
8 40 7 8 40
£ Ta=-—40°C =
£ a0 £ 30
g =20 / / 8 20
10 / 10
0 0
o] 1 2 3 4 5 —-40 20 0 +20 +40 +60 +80 +100
Supply Voltage Vec (V) Operating Ambient Temperature Ta (°C)
— RF frequency downconverter block ——
CIRCUIT CURRENT vs. SUPPLY VOLTAGE
No sighals |
<
E /
3
=
g 1 /
3
o
g
5
o o
0 1 2 3 4 5
Supply Voltage Vcc (V)
1stlF OUTPUT LEVEL vs. RF INPUT LEVEL 1stlF OUTPUT LEVEL vs. RF INPUT LEVEL
o] 0
frrin = 1.575420 GHz frrin = 1.575420 GHz
10 frstion = 1.546776 GHz ~10 frstiLoin = 1.546776 GHz
=3 Pisiton = —10 dBm 3 Pistioin = —10 dBm
@ frenFou = 28.644 MHz Voo = 27V o frstout = 28.644 MHz
=~ 20 =~ —20 —
% Vec =33V % Ta=—40 °( L T, = 425 o
i -30 o -30 | |
% Vee =30V % Ta = +85 °C
= —40 = —40
3 3
[* 8 o
3 3
w -50 i -50
17 Iz
-0 -60
=70 =70
—80 —50 —40 —20 0 +10 —80 -B60 —40 —20 0 +10
RF input level Prrn (dBm) RF input level Prrn (dBm}

1
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1stlIF OUTPUT LEVEL
vs. 1stLOCAL INPUT LEVEL

O = 1575420 GHz
Prrin = =40 dBm

—-10 fistLoin = 1.546776 GHz
‘é“ fistrowt = 28.644 MHz
'ﬁ -20
% —30 Vee = 3.3 V=
o | I
E 40 Voo =3.0V
%J_ —Voc=27V
g -50
]
O
L —60
B

=70

80 -60 —40 -20 0 +10

1stLQ input level Pisioin {dBm)
RF CONVERSION GAIN
vs. RF INPUT FREQUENCY
30
Prrin = =40 dBm

%]
[4,]

P1stoin = —10 dBm
fistFou = 28.644 MHz

o
[=]

RF Cenversion gain CGrr (dB)
=) o

30

25

20

15

10

RF conversion gain CGrr (dB)

12

RF input frequency frrin (GHz)

RF CONVERSION GAIN

1stIF Output level PisuFou: (dBm)

—40

=50

-60

-80

RF Conversion gain CGrr (dB)

1stlF OUTPUT LEVEL
vs. 1stLOCAL INPUT LEVEL

Prrin = —40 dBm
f1stiFout = 28.644 MH

frein = 1.575420 GHz
f1stoin = 1.546776 GHz

Z

o

|
Ta = +25

Ta=—40 °C*7 L~

74

%47

Ta=+85 °C

7
yZ24

7

—60 —40

—20

0  +10

1stLO input level Pisioin {dBm)

RF CONVERSION GAIN
vs. RF INPUT FREQUENCY

30
Prrin =—40 dBm

o5 | f1stiFot = 28.644 M

P1st.oin = =10 dBm

Hz

I
Ta=—40 °C

20 i

LY

i

/

Ta=4+85 °C

1 2

RF input frequency frrin (GHz)

vs. 1stiF OUTPUT FREQUENCY

frrin = 1.575420 GHz

Prrin = <40dBm

PisiLoin = =10dBm
Lower local frquency

Vec=33V

X

7 —
v ! NN
cc=80Viy,ooTV P,
=< s,
RN
N
10 100 1000

1stlF oulput frequency fisiiFout (MHzZ)
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RF Conversion gain GGrr (dB)

30

N
[4;]

N
[=]

—_
[4,]

—_
[=]

RF CONVERSION GAIN
vs 1stiIF OUTPUT FREQUENCY

frrin = 1.575420 GHz
PrFin = =40 dBm
Pistoin = —10 dBm
Lower local frequency
Ta=—40 °C 1 25 o (:
’/ A=+
]
\
i
\
/ \:\
Ta =+85°C N
N
10 100 1000

1stIF output frequency fisiFou (MHZ)

IMs AND 1stiF OUTPUT LEVEL
vs. RF INPUT LEVEL

+20 frrint = 1.60 GHz
frrne = 1.605 GHz i,
fisiLoin = 1.57 GHz Q{'
0 |P1sion = —10 dBm Lo
Lower local frequency D
&
—20 / { .

PV’ "‘/
40 » IMB’
-0 / /

-30

Third order intermodulation distortion IM3(dBm}

1stIF output level PisiFeu (dBm)

—100
-100 -0 —-60 —40 -20 0

RF input level Prrin (dBm)

—— IF frequency downconverter block

CIRCUIT CURRENT vs. SUPPLY VOLTAGE
10

No signals

S~

S

Gircuit current loc (mA)
[4)]
N

e
v

0 1 2 3 4 5
Supply voltage Voo (V)

13
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2ndIF output level 2ndiFout (dBm)

14

IF CONVERSION GAIN
vs. 1stIF INPUT FREQUENCY

50
HR
Vee=33V
@ 40 —
2 =
8 /<\ Veo=3.0V
.% Vec =27V
o 30
c
k=]
o
o)
=
[
g 20
w Pistrin = =40 dBm
- PandLoin = —10 dBm
fendFout = 1.023 MHz
Vage = GND
10
1 100
1slIF input frequency fistuFin (MHZ)
2ndIF QUTPUT LEVEL
vs. 1stIF INPUT LEVEL
20 e e Mz
feraloin = 27.621 MHz
+10 Pand cin = =10 dBm
fardiFout = 1.023 MHz
Vacc = GND
0
.
Vec 33V
_ ] Vee=3.0V_|
10 7/%\
—20 _
// Voo =27V
_30 ///
—40 7
50
_691 00 —80 —60 —40 —20 0
1slIF input level PiaFn {dBm)
IF CONVERSION GAIN
vs. 2ndIF OUTPUT FREQUENCY
50
I L]
Voe =33V
& ¢
T 40 — ]
L —— ~
& _—— g “‘N\
O s N
< Vec—27V || Vo =30V | PR
& a0 ™
c
=l
4
]
=
5
© 20 | f1stFin = 28.644 MHz
= PretFin = —40 dBm
PzraLoin = =10 dBm
fondiFout = f1stiFin— f2ndLOin
10 Vace = GND
0.1 1 10

2ndIF oulpul frequency fandiFou (MHZ)

2ndIF cutput level 2ndIFout (dBm)

IF conversion gain CGiF {dB)

50

IF conversion gain CGir (dB)

+20

+10

—40

=50

-60

—100Q

50

40

30

20

0.1

40

30

20

IF CONVERSION GAIN
vs. 1stlF INPUT FREQUENCY

Ta=—40°C
\

Y s

Ta=+25 °C

e —

Ta=+85°C

PistiFin = —40 dB
PzndLoin =—10 dB
fondiFout = 1.023 MHz
Vacc = GND

100

1stIF inpul frequency fistrin (MHZ)

2ndIF OUTPUT LEVEL
vs. 1stIF INPUT LEVEL

fstFin = 28.644 MHz
ferdLoin = 27.621 MHz
PzndLoin = —10 dBm
ferdiFout = 1.023 MHz
Vac = GIND

I
Ta=—40°C
\

Ta=4+25°C

/)Xéf

///

Ta=+85°C

74

v

-80 -60

—40 -20 0

1slIF inpul level PistFin (dBm)

IF CONVERSION GAIN
vs. 2ndIF QUTPUT FREQUENCY

Ta=—40°C

=
T
/

Ta=4+85°C

fiatiFin = 28.644 MHz
Pistirin = =40 dBm

P2nd oin = =10 dBm
fandiFout = fstiFin — f2ndLOin
Vac = GND

1 10

2ndIF output frequency ferdiFour (MHZ)
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+50

+40

+30

+20

+10

IF conversion gain CGir (dB)

+20

Third order intermodulation distration |Ms (dBm)

2ndIF output level Perareut (dBm)

-80

-100

IF CONVERSION GAIN
vs. GAIN CONTROL

\ \Vcc = 3/.3 A

\

\

)

Vec =3.0V

X
N\
\

f1stFin = 28.644 MHz
P1stiFin = —40 dBm
fendLoin = 27.621 MHz
PzndLoin = =10 dBm
fendiFout = 1.023 MHz

Vec=27V

/\\\

\

1

2

Gain control voltage Voo (V)

IMz AND 2ndIF OUTPUT LEVEL
vs. 1stiF INPUT LEVEL

frstFinF1 = 28.644 MHz
hstFinFz = 28.744 MHz
fondLoin = 27.621 MHz
PzndLoin = —10 dBm
Voc=3.0V

-
P

<

[ X

i
1.4
[

PzrdiFout

¥
F ]
¥
¥
J

07 e

1Mz

-80 -60

-40

-20 0

1stlF input level Pisurin {(dBm)

—— 2ndIF amplifier block

Circuit current lecc (MA)

CIRCUIT CURRENT vs. SUPPLY VOLTAGE

No signals
//
/ -
/
0 1 2 3 4 5

Supply Voltage Vcc (V)

IF conversion gain CGir (dB)

+50

+40

+30

+20

+10

IF CONVERSION GAIN
vs. GAIN CONTROL

Th=—d0°C

—m

Ed
L Ta=+85°C 7‘

Ta=+85°C

Ta=+25

°C

A

Ta

=+425°C

N

Ta=—40°C \

fratF = 28.644 MHz
P1stiF = —40 dBm
fendLoin = 27.621 MHz
PzndLoin = =10 dBm
ferdiFout= 1.023 MHz

1

2 3

Gain control voltage Voo (V)

15
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GAIN vs. 2ndIF INPUT FREQUENCY

42
P2rdiFn = —40 dBm
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\Vcc =30V \\
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32
0.1 1 10 100
2ndIF input frequency fardiFin (MHz)
2ndIF QUTPUT POWER LEVEL AND QUTPUT VOLTAGE SWING 2ndIF QUTPUT POWER LEVEL AND OUTPUT VOLTAGE SWING
vs. 2ndIF INPUT LEVEL vs. 2ndIF INPUT LEVEL
+20 T T +20 T T
fanarrin = 1,023 MHz | Vec= 33V fenaien = 1.023 MHz | Ta=—40 °C
i .
0 Vee=3.0V Joa2 o por—— o2
—0.56 —0.56

Vec=27V -Ho.19 0.19

%V

Ta=+25°C

/ < Ho.06
4;; = +85 °C 0.02
v

=10.08
-0.02

—40 —40

Cutput voltage swing Vararar (Ve-p)
Cutput voltage swing Veraran (Ve-p)

2ndIF output level PenaFout {(dBm)
2ndIF output level PenaFout (dBm)

—-60 -60
-80 -80
-80 -60 —40 -20 0 +20 -20 -60 —40 -20 0 +20
2ndIF input level PzndFin (dBm) 2ndIF input level PznaiFin (dBm)
—— PLL frequency synthesizer block ——
VCO CARRIER TO NOISE RATIO
CIRCUIT CURRENT vs. SUPPLY VOLTAGE vs. OPERATING AMBIENT TEMPERATURE
50
No signals|
—~ 80
40 & Voo =27V Voo =30V
— o
< e b !/
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~ Q
S a0 e N
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5 g 50
2 20 2 A
5 / 2 Voo =33V
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(&} ‘£
10 o
© 40
C/N at 100 KHz of ket
0 When VCOis in RLL
0 1 2 3 4 5 —40 25 0 +25 +50 +75+85
Supply voltage Vcc (V) Operating ambient temperature Ta(°C)
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— Reference block ——

REFERENCE OUTPUT YOLTAGE SWING VS. REFERENGE INPUT LEVEL REFERENCE OUTPUT YOLTAGE SWING VS. REFERENGE INPUT FREQUENCY
15 1.5 .
E frerin = 18.414 MHz ‘Vcc =30V Vic=33V E Prerin = 1.0 VPPl Voo E|_3 v
H i ;
g - 7 —— g -
> < 7 \\
g 10 / 2 10 /" \\
7 Vec=27V z Voo on 7y Yee=3.0V \\
Q ©
=y o
e £
E] ]
Z >
3 R
5 05 = 0. H
o o
8 8
s c
o ©
5 B
o o
o Zs=500Q o
0 0
—20 -10 0 +10 1 10 100
Reference input level Prerin {dBm) Reference input frequency frerin (MHz)
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PACKAGE DIMENSIONS

30 PIN PLASTIC SHRINK SSOP (300 mil)

RRARARRAARAARAA

O

\LLLLLLLLLLLLLY!

NOTE

Each lead centerline is located within 0.10
mm (0.004 inch) of its true position (T.P.}) at
maximum material condition.

18

detail of lead end
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=

\
Nn *

L
P30GS-65-300B-1

ITEM| MILLIMETERS INCHES

A 10.11 MAX. 0.398 MAX.

B 0.51 MAX. 0.020 MAX.

c 0.65 (T.P.) 0.026 (T.P.)

D 0.30*3 12 0.012:9 882

E 0.125%0.075 0.005+0.003

F 2.0 MAX. 0.079 MAX.

G 1.720.1 0.067%0.004

H 8.1+0.2 0.319%0.008

| 6.1£0.2 0.240+0.008

J 1.0%0.2 0.039:3888

K 0.15%5 42 0.006:33%4

L 0.5%0.2 0.0205:958

M 0.10 0.004

N 0.10 0.004
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NOTE CORRECT USE
(1) Observe precautions for handling because of electro-static sensitive devices.
(2) Form a ground pattern as wide as possible to minimize ground impedance (fo prevent undesired operation).
(3) Keep the wiring length of the ground pins as short as possible.

(4) Connect a bypass capacitor {e.g. 1 000 pF) to the Vcc pin.

(

5) Freguency signal input/output pins must be each coupled with capacitor (e.g. 1 000 pF) for DC cut.

RECOMMENDED SOLDERING CONDITIONS
This product should be scldered in the following recommended conditions. Other soldering methods and
conditions than the recommended conditions are to be consulted with our sales representatives.

pPB1003GS
Soldering method Soldering conditions Recommended condition symbol

Infrared ray reflow Package peak temperature: 235°C, IR35-00-3
Hour: within 30 s. (more than 210 °C),
Time: 3 times, Limited days: no.*

VPS Package peak temperature: 215°C, VP15-00-3
Hour: within 40 s. (more than 200 °C),
Time: 3 times, Limited days: no.*

Wave soldering Soldering tub temperature: less than 260°C, WS60-00-1
Hour: within 10 s.
Time: 1 time, Limited days: no.

Pin part heating Pin area temperature: less than 300 °C,
Hour: within 3 s/pin.
Limited days: no.*

* It is the storage days after opening a dry pack, the storage conditions are 25 °C, less than 65 % RH.

Caution The combined use of soldering method is to be avoided (However, except the pin area heating
method).

For details of recommended soldering conditions for surface mounting, refer to information document
SEMICONDUCTOR DEVICE MOUNTING TECHNOLOGY MANUAL (C10535E).
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No part of this document may be copied or reproduced in any form or by any means without the prior written
consent of NEC Corporation. NEC Corporation assumes no responsibility for any errors which may appear in this
document.

NEC Corporation does not assume any liability for infringement of patents, copyrights or other intellectual
property rights of third parties by or arising from use of a device described herein or any other liability arising
from use of such device. No license, either express, implied or otherwise, is granted under any patents,
copyrights or other intellectual property rights of NEC Corporation or others.

While NEC Corporation has been making continuous effort to enhance the reliability of its semiconductor devices,
the possibility of defects cannot be eliminated entirely. To minimize risks of damage or injury to persons or
property arising from a defect in an NEC semiconductor device, customers must incorporate sufficient safety
measures in its design, such as redundancy, fire-containment, and anti-failure features.

NEC devices are classified into the following three quality grades:

"Standard”, "Special”, and "Specific”. The Specific quality grade applies only to devices developed based on
a customer designated "quality assurance program” for a specific application. The recommended applications
of a device depend on its quality grade, as indicated below. Customers must check the quality grade of each
device before using it in a particular application.

Standard: Computers, office equipment, communications equipment, test and measurement equipment,
audio and visual equipment, home electronic appliances, machine tools, personal electronic
equipment and industrial robots

Special: Transportation equipment {automobiles, trains, ships, etc.}, traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment {not specifically designed
for life support)

Specific: Aircrafts, aerospace equipment, submersible repeaters, nuclear reactor control systems, life

support systems or medical equipment for life support, etc.
The quality grade of NEC devices is "Standard” unless otherwise specified in NEC's Data Sheets or Data Books.

If custemers intend to use NEC devices for applications other than those specified for Standard quality grade,
they should contact an NEC sales representative in advance.
Anti-radioactive design is not implemented in this product.
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