NEC

900 MHz MIXER,

OSCILLATOR SILICON Mmic | UPC1683G

FEATURES CONVERSION GAIN AND NOISE FIGURE
vs. FREQUENCY
« WIDE-BAND OPERATION: DC to 890 MHz 20 I T - — 18
« SMALL PACKAGE oo S o Wiz
- DOUBLE BALANCED MIXER: g I Input Torminal: not tunod -
Low Distortion g v ——ca g
Low Oscillator Radiation e S —— - 12 g
« BALANCED AMPLIFIER FOR VOLTAGE 8 ___——-—": s
CONTROLLED OSCILLATORS: § [ !
Up to UHF Frequency £ i:
z - 8 .Q
DESCRIPTION 8 s 2
The UPC1685 is a silicon monolithic integrated circuit de- ~ 6
signed as a wide-band mixer/oscillator suitable for TVVTR
tuners up to 890 MHz. Device features include, 11 dB gain © —~
from 55 to 890 MHz and an output power of -2 dBm at the 0 500 €0 70 80 800 1000 1100
saturation point. The device is available in: an 8 pin mini-flat Frequency (RF Input), f (MHz)
package. The UPC1685G output impedance is the collector
of one side of a balanced amplifier pair and operates best into
a high impedance load. See internal schematic for details.
ELECTRICAL CHARACTERISTICS (14 - 25°c)
PARTNUMBER UPC1685G
PACKAGE OUTLINE Go8 TEST
SYMBOLS PARAMETERS AND CONDITIONS UNITS TYP CIRCUIT
lcc Circuit Current, no input signal mA 32 Fig. 1
CG1 Conversion Gain (RF Input Terminalis not tuned) at
IF = 50 MHz, RF = 55 to 890 MHz dB 11 Fig. 1
CG2 Conversion Gain (RF Input Terminal is tuned) at
IF =50 MHz, RF = 55 MHz dB 18 Fig.4
RF = 200 MHz dB 18 Fig. 4
RF = 500 MHz dB 16 Fig. 4
RF = 890 MHz dB 14 Fig.5
NF Noise Figure at IF = 50 MHz, Fig. 1 or
RF = 55 to 470 MHz dB 1156 Fig. 2
RF = 470 to 890 MHz dB 12 Fig.3
CM Cross modulation* at IF = 50 MHz, 75 Q Open Terminal,
RF =55 t0 470 MHz dBp 86 Fig. 1
RF =470 to 890 MHz dBu 86 Fig. 1
Psat Output Power (Saturation Point) dBm -2 Fig. 1
fsta Oscillator Frequency Stability at Vcc £ 10%
OSC f = 100 to 520 MHz kHz 100 Fig. 2
OSC f = 520 to 940 MHz kHz 200 Fig. 3
Vosc Vce at OSC Stop
OSC f =100 to 520 MHz \Y 23 Fig. 2
OSC f = 520 to 940 MHz \ 3.0 Fig.3
VSWR IF Qutput Power 13 Fig. 1

* Undesired = Desired £ 12 MHz, 30% 100 kHz AM S/l Ratio = 46
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UPC1685G

ABSOLUTE MAXIMUM RATINGS! (14 - 25°C)

SYMBOLS PARAMETERS UNITS | RATINGS
Vee Supply Voltage v 6
PT Total Power Dissipation? mw 280
Tor Operating Temperature °C -40 to +85
Ts1G Storage Temperature °C -6510 +150
Notes:

1. Operation in excess of any one of these parameters may resultin
permanent damage.
2. Ta = 85° C mounted an 50 x 50 x 1.6 (mm) PWB (glass-epoxy).

ELECTRICAL CHARACTERISTICS (14 - 25°)

PARTNUMBER
PACKAGE OUTLINE

UPC1685G
G08

TESY
CIRCUIT

SYMBOLS PARAMETERS AND CONDITIONS

UNITS

TYP

Gs Small Signal Gain of IF amplifier at f = 50 MHz

dB

15

Fig.7

NF Noise Figure of IF amplifier at f = 50 MHz

dB

1

Fig.7

CM 1% Cross Modulation (30% 100 kHz AM S/l Ratio = 46 dB)
Desired = 50 MHz
Undesired = 62 MHz

dBu

86

Fig.7

OUTLINE DIMENSIONS (units in mm)

UPC1685G
PACKAGE OUTLINE Go8

8 é_é H5
1685
® XXX
S8BE
‘;:_570'““_:}5,3;2 ’-‘.::o_-%;
el LA—R

Ao'.:*o: q“_l‘ ﬂ—l‘o‘exc_z

0.94 MAX

XXX Denotes Date/Lot Code

H=31

127

+0.10
040 505

PIN CONNECTION

1. OSC-Base (Bypass)

2. OSC-Base(Feedback)

3. OSC-Collector(Coupling)
4. Vcc

IF OUT

GND

RF IN2 (Bypass)
RF IN1

@~NOo o

Note:
All dimensions are typical unless otherwise specified.
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PARTNUMBER

QUANTITY

UPC1685G-E1
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UPC1685G

TYPICAL PERFORMANCE CURVES (1a - 25°c)

CIRCUIT CURRENT vs.
SUPPLY VOLTAGE OUTPUT POWER vs. INPUT POWER
T
Vec =5V
= RF = 500 MH
50 £ IF oSO MHz
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Supply Voltags, Vce (V) Input Power (RF), PIN (dBm)
Each Tone
1% CROSS MODULATION OSC-FREQUENCYSTABILITY
vs. FREQUENCY vs. FREQUENCY
100 +300 T 1
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o
o
3 n
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2
= £, \/ \o/
k] Conditions; VC = 5V T /N VN
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o Undesired Signal; O \
] Desired Signal + 12 MHz @ NS
S 100 kHz 30% AM o
R S/C Ratio + 46 dB +10%
- Measured 75 ohm open terminal
70 -300
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UPC1685G

TEST CIRCUITS

1000 pF

8 pF 330 pF

Figure 1
47 Q 150 nH 11
i 0OSC Inpul
fe 1000 pF
vee QF E 5 pF
;J; 3 2 1
6 7 8
4 pF g IT|
Il
o 330 pF ir RF Input
1000 pF ;;; 33pF ’_'; 8 pF ;}; 3; 1000 pF
IF Output
Figure2
47 K2
47 KQ BT (0.5t 29 V)
sy,
100 pF 1002
OSC 100 MHz ¢0.4 ¢3.2 127
47KQ .4 |56 PF a7 kv 250 MHz ¢0.4 ¢3.2 7T
520 MHz ¢0.4 ¢2.8 2T
vee o 550 MHz ¢0.4 ¢3.0 2T
1000 pF, HE
J; -1- P |l1 10 pF
;; 4 3 2 1
tomH | 5 6 7 8
= i 1000#_‘ RF Input
1000 pF T " ;thF &P 1000 pF
IF Qutput
Figure 3
47 KR
BT (0.510 29 V)
Z0 = 200 ohms R= 20 mm
470 150nH'E4pFI4pF i ]_ _|_
= 10 pF 0.5 pF
5 oF e d ;,' 1SV164;},' ;};
vce p
7000 pF b
J; 4 3 2 1
6 7 8
4 pF
_:'E Llj——l RF input

IF Output
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UPC1685G

TEST CIRCUITS
Figure 4
47KQ
47K AN O BT (0510 29V)
SVi64 ;
HH
100 pF 10Q l_1000pF osc 100 MHz ¢0.4 ¢32 12T
1SV191 250 MHz ¢04 ¢32 7T
2.2 uH |56 PF 47KQ 520 MHz ¢04 ¢28 2T
550 MHz ¢04 ¢30 2T
vee O Tiscorry H  rrssmz RF 500 MHz RF 200 MHz
P 10pF  C1 8pF C1 2pF C14pF
;l; 4 3 2 1 L1 ¢0.3 ¢3.5 24TL1 ¢0.4 ¢35 2T L1 0.4 ¢3.2 3T
' L2 903 ¢3.5 32TL2 ¢0.5 ¢3.5 2T L2 ¢0.4 ¢2.8 7T
10
# 20 pF 1000 pF
1000I1£T| RF Input
1 H p
1000 pF ;; 33 pF p ;,'
IF Output
Figure5

47 KQ

BT (0.5 to 29V)
Z0=200Q & =20 mm ;

1SV164

’.;,EmpF ;’. J;

0.5 pF
VCC

Z0=200Q &=25mm
RF Input

1000 pF
P 0.4 630 1T

IF Output

Figure 6*
47 KQ

ANA QO BT(05t29V)
Z20=200Q 2 =20 mm

47 Q 150nHL4pF'L4pF 10 pH

1
fE = 10 pF1SV16% 0.5pF
vVce C’]; J_1000pli-|-| ISPFJ-['— I—'}I- J;
; 4

3
1000 pF 4 pF %05 ¢35 2T
p p
IF Output |_L' 33 RF Input
1o pF 1000 p
00.4 935 2T

* This test circuit is used to match the device from 500 to 890 MHz. 500 MHz matching is shown.
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UPC1685G

TEST CIRCUITS

vce fE
O ,J; _T_ 1000 pF rI.I Fq

1000 pF

APPLICATION BLOCK DIAGRAM FOR T.V. TUNER

U-0sC
RES.
UPC1685
RF Amp
§ B.PF. ': B.P.F. 0. M'X @
UHF RF Input

V-0SsC
RES.

RF Amp

B.P.F. B.P.F.
o JL Il
VHF RF Input

UPC1686 -
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UPC1685G

APPLICATION CIRCUIT FOR T.V. TUNER

et 1%

,),- UPC1685

?‘UHFJ—I[U‘—DH - L[
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Reasonator

Yhﬁg) © T .—J,'r |J1 il ']_I—H'—S
1

UHF OSC Resonator

UPC1686

sw O

AV ;[; hv4
nais
VHF Input LA J,- ] ;”r

Il I HH+ 4 F oo
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