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N E C HIGH ISOLATION | UPC1668 SERIES

UPC1669 SERIES

SILICON MMIC IF AMPLIFIERS | upc1670 SERIES

FEATURES OUTLINE DIMENSIONS (units in mm)
¢ HIGH ISOLATION OUTLINE B08
e LOW INPUT/OUTPUT RETURN LOSS 1.27£01 1.2720.1
le
¢ LOW IMD (LEADS 2,4,6,8) o.s__I |" 0.4 (LEADS 1.3.5.7)
1] 1. Input
4|'l3f |2 2. GND
l 3. Bypass
4. GND
H 5. Output
1 ] 6. GND
DESCRIPTION AND APPLICATIONS 7o Yeo
. . . s 7 4
The UPC1668, 1669, 1670, are bipolar analog integrated cir-
cuits which function as high isolation IF ampilifiers. They 1
have been specifically designed as IF amplifiers for video
communications. The series is available in two package .
styles and in chip form.
a_l_ 71 |4
o 3.820.2
feree————— 10.6 MAX s
[ T T T1 ] _:— 1.7 MAx
ABSOLUTE MAXIMUM RATINGS (1 = 25°¢) 02*208
SYMBOLS| PARAMETERS [UNITS| RATINGS OUTLINE Co8
Vee Supply Voltage ' 12 A
PT Total Power Dissipation 1.0R 1. Input
UPC1668B, 69B, 70B w 15 : i’ 3'Bs3;p252ND
UPC1668C, 69C, 70C mw 750 o) 5 0 Utput
TsTa Storage Temperature 8. Vcc
UPC1668B, 69B, 70C °C | -65t0 +200 T 3 3 .
UPC1668C, 69C, 70C °C | -85t0 +150 10.5MAX —— 762
PiN Input Power dBm +15 l-_ 54
0.5MIN 5.08 MAX
2
27 MIN "l L'0-5 0.25 ~
254 0~15°
RECOMMENDED OPERATING CONDITIONS
PART NUMBER UPC1668,69,70B UPC1668,69,70C
PACKAGE OUTLINE B08 co8
SYMBOLS ITEMS UNITS | MIN TYP | MAX | MIN TYP | MAX
Tor Operating Temperature °C -65 +125 -45 +85
Vce Supply Voltage \4 8 10 " 8 10 ik
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UPC1668 SERIES, UPC1669 SERIES, UPC1670 SERIES
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N E ¢/ CALIFORNIA SBE D HR b4274l4 DOO2b4D 495 EENECC
UPC1668 SERIES, UPC1669 SERIES, UPC1670 SERIES

TEST CIRCUIT DIAGRAMS {70 MHz Recommended Circuits)

uUPC1668B
10 000 pF
10 000 pF : 68.1Q 10 000 pF
75Q 750
UPC1669B
10 000 pF
56.2 Q2 10 000 pF 4 10000 pF 750
750 7% Q
5 pFJ; J; 1pF
% L1: 4T3D ¢ 0.5, 35 mm
sna
UPC1670B
10 000 pF .
61.9Q 10000 pF 4 10000pF 750
750 — 750

J,_1OpF
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UPC1668 SERIES, UPC1669 SERIES, UPC1670 SERIES

TEST CIRCUIT DIAGRAMS (70 MHz Recommended Circuits)

UPC1668C
Vee
T 10 000 pF
10 000 pF 68.1Q 10000 pF
750 (©— 750
UPC1669C
Vee
T 10 000 pF
56.2 Q2 10 000 pF 10000 pF 750
750 @T'Wv—ﬂ— — 750
10 pF 2 pF
J; p oF J,‘ p
L1
L1: 4T3D ¢ 0.5, 48 mm
A1AAQ
UPC1670C 5
Vee
10 000 pF
61.9Q 10000 pF 10000 pF 75Q
750 @_T-W\—_' l— { 750

10 pF 10 000 2pF
) 4 I

Lz 6T3D ¢ 0.5, 66 mm
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UPC1668 SERIES, UPC1669 SERIES, UPC1670 SERIES

TYPICAL PERFORMANCE CHARACTERISTICS (ra= 25 °)

CIRCUIT CURRENT, INPUT
TERMINAL VOLTAGE, OUTPUT
TERMINAL VOLTAGE, BYPASS TERMINAL

VOLTAGE vs. SUPPLY VOLTAGE NOISE FIGURE vs. FREQUENCY
70 v l 7 ' Vee = 12V
JE— VC,S / .S-S Vee = 10V
60 L a4 8 73 -—— =
s -———— VouT £2> Vec = 8V
<C == uea VBYP 7 & qf> &
E =0 7 5904 S
Q y, §§ g g 10
° / c o3 w
: 40 4 PR =
€ 4 IT> )
g A / £ET 5
3 yawd sEEE 2 S =il
= Ll i} 8 5
3 / i 2
2 2 7 22p b4 =
O y £5 g_
L - (O~
10 I' o= 1 a
1, /’ -
°o --5 — 10 15 ¢ 10 50 100 500 1000
Supply Voltage, Vce (V) Frequency, f (MHz)
. 3rd ORDER INTERMODULATION
QUTPUT POWER vs. INPUT POWER vs. OUTPUT POWER
20 - -60
Vec = 10V E?, f1 = 70 MHz
-~ ~ fa = 72 MHz
- . 2 N N N\ Af=2MHz
ﬂE: /.-——_' - N .
S N\
% 10 / O .Q'gu -40 . \‘
5] “ gl Nppp—— 3 \ .
& - 8 \
: . : v\
2 7’ ]
& / d £ \
=1 ° 4 s -20 \
P4
& y 2 \
3 ’ QO
© /A —_— =70 MHz B — - — VeC = 12V
— o w—f = 150 MHZ © Vec = 10V
e am e e | = 200 MHZ - \cCc =8V
-10 4 o
-20 -10 0 10 -10 0 10 15
Input Power, PiN (dBm) Output Power, Pout (dBm)
ISOLATION, INSERTION GAIN INPUT RETURN LOSS, OUTPUT
vs. FREQUENCY RETURN LOSS vs. FREQUENCY
20
“ Voo =10V o Voo = 10V
20
30 )
@ 0 52 10
z ) =5 0
- W2 58 =
(] - @ -
5 [S21] 3 == |51 V4%t
= = 24 9; g u /A 7/
% o 89 ~ o’
8 10 -40 § - c -30 =
c ‘/ \ B g% |S22]
o 8 - -40
£ o g
8 0= -60 =35 -50
= S a
[Siz] ag
I l =0 -60
-10
10 50 100 600 10 50 100 600
Frequency, f (MHz) Frequency, f (MHz)
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UPC1668 SERIES, UPC1669 SERIES, UPC1670 SERIES

TYPICAL PERFORMANCE CHARACTERISTICS (1a= 25 °C)

INPUT RETURN LOSS, OUTPUT

ISOLATION, INSERTION GAIN vs.
FREQUENCY RETURN LOSS vs. FREQUENCY
30 T T T Vee = 10 '
—  m—VCC = 12V —
—~ ————Voc = 10V . ag
] —=— ——=VoC = 8V ) == °
~— , s —_—
= I 0= -8
220 — | 5 2=
o [S21] |S1z| @ =5 -1
T GAIN (Iso) £ ge
et N c EE o} IS
k<] A g -g % -
5 w© e o ; "‘n. j y
0 N
= 0= g'g. 20 Py e~ ]
i S s
| |
-40
(] -60 10 50 100 500 1000
10 50 100 500 1000
Frequency, f (MHz) Frequency, f (MHz)
CIRCUIT CURRENT, INPUT
TERMINAL VOLTAGE, OUTPUT
TERMINAL VOLTAGE, BYPASS TERMINAL
VOLTAGE vs. SUPPLY VOLTAGE NOISE FIGURE vs. FREQUENCY
70 7 .
lcc — o e VCC = 12V
— v VIN / s Vec = 10V
€0 e s o == VOUT 8 p< 00 | == == Vcc =8V
g aanmaa VBYP Zié&
>>m —
E 60 5 oo™ a
e 0D z
8 S89 w15
= 4 4 558 =z
€ >>0 -
g I g
£ a0 3 £E g & 10
(&) P EEE ic
= . 22k 2
g 2 7 2w - o
(4] T L4 a g. g zZ
10 7 — 1 =38
L4 L m
0 = 0 0
0 5 10 15 10 50 100 500 1000
Supply Voltage, Vce (V) Frequency, f (MHz)
3rd ORDER INTERMODULATION
OUTPUT POWER vs. INPUT POWER vs, OUTPUT POWER
20 -60 S—
Veec = 10V f1 = 70 MHz
_ SO NN\ R=72MEz
8 N\ s Af=2MHz
_  p— z \
E 10 > o N \
Q i = A
< L ¥
+ < \
g g ” 9o \ \
a. 0 A 5 \
s I’ 3
e 7 3 \
2
& 4 E » \
/4 2 v
é -10 LA £ .
4 e | = 70 MHz g —— o —VCC = 12V
o — o = 150 MHz 5 Vee = 10V
o o o e | = 200 MHz T ———Voc = 8V
-20 i i
-20 -10 0 10 20 @ -10 [ 10 20
Input Power, PN (dBm) Output Power, Pout (dBm)
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UPC1668 SERIES, UPC1669 SERIES, UPC1670 SERIES

TYPICAL PERFORMANCE CHARACTERISTICS (1a= 25 °)

ISOLATION, INSERTION GAIN vs. INPUT RETURN LOSS, OUTPUT RETURN
FREQUENCY LOSS vs. FREQUENCY
20
Voc = 10V & . [Vec =10V
14 10 038 w0
& 2 =5 o
i) 59 isnl LA
=~ 10 = -10 2= -1 /A Lot
3 s g8 - 4
= 84 /
g 8 -30 = £ -2
8§ . 28 o W"
QO
& /1 I\ =L Sez|
£ ¢ 'd 0 ag =
2 o =af £38 -
|S12
~2 -70 -70
10 50 100 8OO 10 50 100 600
Frequency, f (MHz) Frequency, f (MHz)
ISOLATION, INSERTION GAIN vs. INPUT/OUTPUT RETURN LOSS
FREQUENCY RETURN LOSS vs. FREQUENCY
15
— o e V/CC = 12V =
Voo = 10V ,\ Vee = 10V =
—_ —_— - wVeC = 8V [
@ — =3 0 102
s U oo |S21] -30 @ = I
= 1 s = = S
5 -~ = 28 2
28 @« : -10 r 20 o5
- - 743
“g g // ¢
(O] = € -20 30 £
c ke 5 2
% 5 7] g } S22 &
N 3 2
£ 2 - 40
T £ =]
N T8
0 — I I l 60 0 ' 50
10 50 100 500 1000 10 50 100 500 1000
Frequency, f (MHz) Frequency, f (MHz)
CIRCUIT-CURRENT, INPUT
TERMINAL VOLTAGE, OUTPUT
TERMINAL VOLTAGE, BYPASS TERMINAL
VOLTAGE vs. SUPPLY VOLTAGE NOISE FIGURE vs. FREQUENCY
0 oo 7 — « o VoG = 12V
— o e VIN . Vee = 10V
60 | e e e == VOUT v 8 o wa \CC = 8V
= asanaeae VBYP ,7 &
E 7/ 5 ke
8 /I/ =
E- 40 n 4 e‘
g /,/ e 2
3 ¥ 7 - 3 i 10
[ 4
b= , 4 8
=1 / e, S
g /7 V4P 2 z =
o V4NN 5
10 AL 1
L
L4
0 = 0
o s 0 0 10 50 100 500 1000
Supply Voltage, Vec (V) Frequency, f (MHz)
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UPC1668 SERIES, UPC1669 SERIES, UPC1670 SERIES

N E ¢/ CALIFORNIA

TYPICAL PERFORMANCE CHARACTERISTICS (Ta= 25 -¢)

OUTPUT POWER vs. INPUT POWER

3rd ORDER INTERMODULATION
vs. OUTPUT POWER

20 — -60 ———
Ve = 10V 3 f1 = 70 MHz
) f2 = 72 MHz
£ 2 N \. Af = 2 MHz
a o =
- 10 / =3 \ \
5 /:--— ) -40 \ A
& , 2 \ \
5 7 3 ! d
g ° 7 £ \| |
j‘; V4 g \
3 V, = -20
2|/ 3 a
o - 7 o
e —f = 70 MHz 3 —_—— Voo =12V
y — o —f = 150 MHz & Voo = 10V
= e = [ = 200 MHz — e = 8V
-20 A "
-20 -10 10 20 -10 10 20

Input Power, PiN (dBm)

ISOLATION, INSERTION GAIN vs.

[}
Output Power, Pout (dBm)

INPUT RETURN LOSS, OUTPUT RETURN

FREQUENCY LOSS vs. FREQUENCY
Vec = 10V Vcc = 10V
14 10 20
12 ﬁ@ 10
[} =
n 110 -10 =3 0
= g} sz &P -1 Van
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T2 sz -70 £5 =
10 50 100 10 s0 100
Frequency, f (MHz) Frequency, f (MHz)
ISOLATION, INSERTION GAIN INPUT/OUTPUT RETURN LOSS
vs. FREQUENCY RETURN LOSS vs. FREQUENCY
15
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. -_—— e we\/CC = 8V & ~10 2
) . |s21| %0 3
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Frequency, f (MHz)
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