DATA SHEET

NEC / BIPOLAR ANALOG INTEGRATED CIRCUIT

uPC1694

GENERAL PURPOSE HIGH FREQUENCY WIDE BAND IC
FOR DOWN CONVERTER

DESCRIPTION

The uPC1694GR is Silicon monolithic IC for down converter that is capable of operating up to 1 GHz.
This IC consists of double balanced mixer (DBM), local oscillator and IF amplifier. Furthermore, combination with

the uPC1663G (high-speed video amp) enables it to be applied to a FM demodulation circuit such as DBS tuner.

The package is 14 pin SOP suitable for smaller mounting area.

FEATURES

Satisfactory 1% cross modulation distortion characteristics: CM = 103 dBu @ fdes = 200 MHz
Wide band operation: f< 1 GHz

Low carrier leakage due to double balanced mixer (DBM)

Easy to connect with varactor diode due to balanced amplifier oscillator

Single-end push-pull IF amplifier suppresses fluctuation in output impedance

Supply voltage: 5V

Packaged in 14 pin SOP suitable for smaller mounting area

ORDERING INFORMATION

PART NUMBER PACKAGE PACKAGE STYLE

uPC1694GR-E1 14 pin plastic SOP (225 mil) Embossed tape 16 mm wide.
Pin 1 indicates pull-out direction of tape.

uPC1694GR-E2 14 pin plastic SOP (225 mil) Embossed tape 16 mm wide.
Pin 1 indicates roll-in direction of tape.

Remark For evaluation sample order, please contact your local NEC office.
(Part number for sample order: uPC1694GR)

Caution: Electro-static sensitive devices
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NEC uPC1694
INTERNAL BLOCK DIAGRAM
OSC Collector OSC Base
Vee (Coupling) (Bypass) MIX. Out1
OSC Base
7 NC (Feed Back) NC 1
‘ | |
OSC Buff_
< {osc
IF Pre Amp. L ~~ |
IF Main Amp.
8 GND NC NC 14
IF Out RF In2 RF In1 MIX. Out2
(75 Q Const.) (Bypass)
PIN CONFIGURATION (Top View)
1. MIX output 1
II o E 2. GND (Non Connection)
3. OSC base (bypass)
[2] 13] 4. OSC base (feedback)
5. OSC collector (coupling)
[=] [12] (MIX/IF Amp. switch)
6. GND (Non Connection)
E EI 7. Vcc
8. IF output (75 Q)
[5] 0] 9. GND
10. RF input 2 (bypass)
[s] B 11. GND (Non Connection)
12. RF input 1
IZ EI 13. GND (Non Gonnection)
14. MIX output 2
ABSOLUTE MAXIMUM RATINGS (Ta=25°C)
PARAMETER SYMBOL RATING UNIT TEST CONDITION
Supply Voltage Vce 6.0 A
Power Dissipation Po 375 mw Ta=85°C"""
Operating Ambient Temperature Ta —40 10 +85 °C
Storage Temperature Range Tsig —65 to +150 °C

Note 1. Mounted on 50 x 50 x 1.6 mm double copper clad epoxy glass board.
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NEC uPC1694
RECOMMENDED OPERATING RANGE
PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage Voo 4.5 50 55 v

ELECTRICAL CHARACTERISTICS (Ta=25°C, \cc =5V)

PARAMETER SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS
Circuit Current 1 lcct 32 40 48 mA No input signal®
Mixer Output Voltage Vmix -30 o] +30 mV 1-14 pin voltage, No input signal®
Conversion Gain 1 CG1 14 18 21 dB frr = 55 to 470 MHz, fir = 50 MHz
Prr = —40 dBm
RF Input Terminal: Non Tuned®
Conversion Gain 2 CcG2 14 18 21 dB frr = 470 to 890 MHz, fir = 50 MHz
PrF = —40 dBm
RF Input Terminal: Non Tuned™
Noise Figure 1 NF1 —_ 125 15.0 dB frr = 55 to 470 MHz, fir = 50 MHz
RF Input Terminal: Non Tuned®
Noise Figure 2 NF2 — 13.5 16.0 dB frr = 470 to 890 MHz, fir = 50 MHz
RF Input Terminal: Non Tuned™
Output Power 1 Po(san1 +8 +10 —_ dBm frr = 470 MHz, fir = 50 MHz, Prr = 0 dBm™
Output Power 2 Potsan? +8 +10 — dBm frr = 890 MHz, fir = 50 MHz, Prr = 0 dBm™
Circuit Current 2 (U/IF) loce 32 40 48 mA No input signal”®
Power Gain (U/IF) Gp 17 21 24 dB fin = 50 MHz, Pin = —40 dBm”
Noise Figure 3 (U/IF) NF3 — 12.0 15.0 dB fin = 50 MHZ"®

Note 2. On test circuit 1
Note 3. On test circuit 2
Note 4. On test circuit 3
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NEC uPC1694

STANDARD CHARACTERISTICS (FOR REFERENCE) (Ta=25°C, \ec =5 V)

PARAMETER SYMBOL REFERENCE UNIT TEST CONDITIONS
VALUE

Conversion Gain 3 CG3 24.5 dB frr = 55 MHz, fir = 50 MHz, PrF = —40 dBm
RF Input Terminal: Tuned®

Conversion Gain 4 CG4 24.5 dB frr = 200 MHz, fir = 50 MHz, Prr = —40 dBm
RF Input Terminal: Tuned®

Conversion Gain 5 CG5 23.0 dB frr = 470 MHz, fir = 50 MHz, Prr = —40 dBm
RF Input Terminal: Tuned®

Conversion Gain 6 CG6 20.0 dB frr = 890 MHz, fir = 50 MHz, Prr = —40 dBm
RF Input Terminal: Tuned™

1% Cross-modulation Distortion 1 CM1 103 dBu | faes = 55 to 470 MHz, fir = 50 MHz™*®

1% Cross-modulation Distortion 2 CM2 100 dBu faes = 470 to 890 MHz, fir = 50 MHz™*

1% Cross-modulation Distortion 3 CM3 103 dBu | fdes = 50 MHz™*®

(U/IF)

Oscillation Frequency Stability 1 fsin1 +100 kHz Vee + 10%, fosc = 100 to 520 MHZz®

Oscillation Frequency Stability 2 fo2 +200 kHz Vee + 10%, fosc = 520 to 940 MHz™

Oscillation Stop (Start) Voltage 1 Vosci 25 \Y fosc = 100 to 520 MHz*

Oscillation Stop (Start) Voltage 2 Vosc2 3.0 \ fosc = 520 to 940 MHz*

Voltage Standing Wave Ratio VSWR 1.3 fir = 30 to 60 MHz

Note 5. fundes = fdes + 12 MHz, Pin = —31 dBm, fir = 50 MHz, AM: 100 kHz, 30%Mod., S/I Ratio = 46 dBc, Output 75 Q
Open
Note 6. fdes = 50 MHz, fundes = 62 MHz, Pin = —-31 dBm, AM: 100 kHz, 30% Mod., S/l Ratio = 46 dBc, Output 75 Q Open
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NEC

uPC1694

TYPICAL CHARACTERISTICS (Ta=25°C)
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NEC uPC1694

CONVERSION GAIN vs. FREQUENCY

Vec=5V
fir = 50 MHz
30 RF Input Terminal: Tuned
Prr = —40 dBm
@ 25
' \
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- 1% CROSS MODULATION DISTORTION vs. FREQUENCY
o 410
°
c
9
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7]
[=]
c
S 90
% Vec=5V
38 fundes = fdes = 12 MHz
= &0 Pin = —31 dBm
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NEC uPC1694

OUTPUT POWER vs. INPUT POWER
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NEC uPC1694

TEST CIRCUIT 1
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When measuring circuit current with U/IF Amp, leave pin 5 open.
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NEC

uPC1694

TEST CIRCUIT 2

RF Input Terminal: Tuned Input Frequency
[Symbol
e 1 frr = 55 MHz frr = 200 MHz frr = 470 MHz
1 VRF/UIF |
! | C1 8 pF 4 pF 2 pF
{nput 1000 pF i P P p
! I I E | Wire diameter : ¢0.3mm |Wire diameter : ¢04 mm |Wire diameter : ¢0.4 mm
i Lo 20 oF _(|:1 | L1 |Bore . 3.5mm |Bore :¢32mm |Bore : 93.5mm
! P ! Number of turns: ¢23 T Number of tums: ¢3 T Number of turns: ¢2 T
1
i L1 ! Wire diameter : ¢0.3 mm |Wire diameter : ¢0.3 mm |Wire diameter : ¢0.5 mm
! | L2 |Bare 1 ¢3.5mm |Bore : ¢40mm |Bore : 3.5 mm
L ! Number ofturmns: ¢32T  |Number of ums: ¢7 T Number of turns: 92T
_________________________ ) R
VRF/UIF ! !
Input oy IF Output
o 1 —— 1o 11 ®
1000 pF | 1000 PE 1000 pF
0 mnn I m|
0.47 uH 20 pF ;
U L ‘|Li U
10 pF
j I I_ _I_ 1.5 pF I
. . 1000 pF
1 uH 47
47 PF T 56 pF ~330 @
4700 pF 1000 pF 1000 pF 47 kg Symbol| Oscillation Frequency Coil used
>—| |—E Wire diameter : ¢0.5 mm
1 kQ 1sv191Nole 1000 pF L3 | fosc =300 to 520 MHz | Bore 1 930mm
N 47 kQ Number of turns: ¢2 T
LS L4 L3 Wire diameter : ¢04 mm
~ 1000 pF L4 | fosc=1501t0 300 MHz |Bore L g25mm
3.3 kQ 47 kQ Number of turns: ¢3 T
Wire diameter : ¢0.4 mm
L5 | fosc =100 1o 150 MHz | Bore S 93.0mm
Number of tums: ¢9 T
FTC FTC FTC FTC FTC FTC
o O ) | )
Vee5  Vecd Vee3 VTu Vee2 Veel
(BLow) (BwicH) (Bhyr) =1~29V (Bwe) (Bwm1)
Veel Vec2 Vee3 Vecd Veeh
(Bwm1) (Bwmz2) (Brvr) (Briar) (BLow)
Viow 5V 5V OPEN OPEN 5V
VHigH 5V 5V OPEN 5V OPEN
VHYPER 5V 5V 5V OPEN | OPEN
U/IF 5V OPEN OPEN OPEN OPEN
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NEC

uPC1694

TEST CIRCUIT 3

““““““““““““““““““““ 1 = RF Input Terminal: (frr = 890 MHZz)

Li: Wire diameter: ¢0.4 mm,
Bore: ¢3.0 mm,

]
]
i
]
/WLEI Number of turns: 1T
]
1
1
1
]
1

________ 330//4 pF 1000 pF I/F\Output

(i )
= 5

O

iaa
o

— 330 pF

T
]
| UHF/RF
| Input Zo =200 0 Lt
I
I
i 2=25mm —— 1000 pF
S A
]
UHF/RF 1
Input 1000 pF !
(6\ 11
7 11
A
20 pF
to
30 pF 1
L
5 pF
AVAVAY
47 kQ L
1000 pF | 4PF
8 pF
4 I
el PP T f1 svieanere | i
— 5pF
s T T
)
Vlu =
11029V

10

Vee2 Veel
=5V =5V

Note Our varactor diodes are discontinued.

For varactor diode, contact other supplier.
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NEC uPC1694

APPLICATION CIRCUIT EXAMPLE 1

For FM demodulator (Example using uPC1694GR and uPC1663G)

Veel =5V
UPC1694GR —_
1000 pF 43 7 7I7
IFINPUT 1000 pF r__B_%'ED_ﬁ\w l L2
(> I HH
! ! 0 15y 191 Note
] ]
| 1000 pF 70§
| |
I I
LA J O n] i
10 pF  15Vv191Nete
—14 old— 7T
180 Q
Lag Lead L.P.F.
r— T T - I |
| | | |
| 47 Q§ | L2470 !
] ] ] ]
| 100 pF 47 O i i 47Q 100pF,_ | -
! ! ! ! i _}Trap
| | | | | |
bomommm oo - B I |2pF D1
UPC1663G = :
T B
—1° s— ! :
] ]
e d___1
O u
2200 pF,
VIDEO j_l_| |i|5
OUTPUT
@ 4 50 ‘ __Vch =10V
1kQ 1kQ 77

L1: Wire diameter: ¢0.3 mm, Bore: ¢1.5 mm, Number of turns: 13T
L2: Wire diameter: ¢0.4 mm, Bore: ¢3.5 mm, Number of turns: 2T
L3: Wire diameter: ¢0.3 mm, Bore: ¢1.8 mm, Number of turns: 7 T
Balun: TDK WBT5,5P5-C10129E

Note Our varactor diodes are discontinued.
For varactor diode, contact other supplier.
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NEC uPC1694

APPLICATION CIRCUIT EXAMPLE 2

For TV/VCR TUNER

J_ Vec=5V
IF QUTPUT 1PC1694GR 1000 pF ———
fir = 58.75 MHz 1000 pF
|—| 8 7
| Dielectric resonator
1st. IF INPUT far = 954 MHz 330 pF J} L L
(from 1st. IF Amp.)
O { | O
1000 pF Varr
O
—14 ol 8
11
11
A
Tttt T T T T T T T T T hl
Filter RF 1st. 1st. IF 1st. 2nd 2nd
ATT Amp. MIX. Filter IF MIX. IF
INPUT [ g I
O =1 /? = OUTPUT

1st.
Lo OSC

PLL [~ pre-scaler | — $

1PC1694GR

12
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NEC

uPC1694

Illustration of The Application Circuit Example 2 Assembled on Evaluation Board
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uPC1694

NEC
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NEC

uPC1694

Illustration of The Application Circuit Example 1 Assembled on Evaluation Board

50 mm
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uPC1694

NEC
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NEC uPC1694

<Notes on Use>

(1) Since this IC uses high frequency process, care is required against the excessive input of static electricity, etc.

(2) Use the shortest possible wiring for the GND pin.

(3) Use the widest possible earth pattern to avoid increase of ground impedance (because it may cause abnormal
oscillation).

(4) Insert a bypass capacitor for the Vce pin (e.g., 1 000 pF, 2 200 pF, etc.)

(5) Abnormal oscillation may occur depending on the values of the choke coil and floating capacitance. Therefore,
insert a resistor between the power supply and choke coil. (See the application circuit example.)

(6) Suppress the OSG injection level to prevent oscillation from saturating.
Adjust it by inserting a resistor to pin 2 in series. (See the application circuit example.)

17
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NEC

uPC1694

14 PIN PLASTIC SOP (225 mil)

HHEEBEERABH

O

HEHEEEE

A

detail of lead end

PR

NOTE

Each lead centerline is located within 0.12 mm (0.005 inch) of
its true position (T.P.) at maximum material condition.

18
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ITEM MILLIMETERS INCHES
A 10.46 MAX.  0.412 MAX.
B 1.42 MAX. 0.056 MAX.
c 1.27 (T.P.) 0.050 (T.P.)

+0.10 +0.004

D 0.4075°05 0.01625"603

E 0.1£0.1 0.004+0.004

F 1.8 MAX. 0.071 MAX.
G 1.49 0.059

H 6.5:0.3 0.256+0.012
I 4.4 0.173
J 1.1 0.043

+0.10 +0.004

K 0.1575.05 0.006_5 502

+0.008

L 0.620.2 0.024+3:908
M 012 0.005
N 0.10 0.004
o+7° o+7°
P 39422 3orZe

$14GM-50-225B, C-4



