NEC

SILICON MMIC UPCONVERTER

WITH AGC + IQ MODULATOR

UPC8125GR

FEATURES

INTERNAL BLOCK DIAGRAM

* WIDE SUPPLY VOLTAGE RANGE: 2.7t05.5V
* OUTPUT FREQUENCY RANGE: 1.8t0 2.0 GHz

e INTERNAL LPF TO REJECT LO & SPURIOUS
LEAKAGE

* PORTS FOR EXTERNAL IF FILTER

e AGC FUNCTION: 40 dB RANGE

* POWER SAVE FUNCTION

e SMALL 20 PIN SSOP PACKAGE

* TAPE AND REEL PACKAGING AVAILABLE

DESCRIPTION
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The UPC8125GR is a Silicon MMIC manufactured with the
NESAT™ Il silicon bipolar process. The IC consists of a 1.8 -

2.0 GHz upconverter with AGC function and a 220 - 270 MHz IQ

modulator. The device operates over a wide 2.7 - 5.5V supply
voltage range and features a power save function. The device

ELECTRICAL CHARACTERISTICS (Ta =25°C, Vcc = Vps = 3.0 V, unless otherwise specified)

=

ya

90 deg. Phase
Shifter (+ 2)

|_

-

|_

|_

[20] vee (Up-con)
[19] RFout

18] oND

17] oND

[16] vps

15] vacc

14] oND

13] Lo2in

12] Doz

11] eND

was specifically designed for digital mobile communication
applications such as 1900 MHz PCS and PHS handsets.

NEC's stringent quality assurance and test procedures ensure
the highest reliability and performance.

1. Viig = 1.5 V (DC) +0.5 Vp-p (AC)

PART NUMBER UPC8125GR
PACKAGE OUTLINE S20 (SSOP 20)
SYMBOLS PARAMETERS AND CONDITIONS UNITS MIN TYP MAX
Icc Total Circuit Current (no input signal) mA 30 36 48
:,;' lccPs) Total Circuit Current at Sleep Mode Vps < 0.5V (Low) HA 0.3 10
E PRFout 1 Total Output Power 1 Vacc =3.0V dBm -13 -9 -5
5 PRFout 2 Total Output Power 2 Vacc =0.5V dBm -50
; LoL Lo Carrier Leak? fLol + fLo2 dBc -37 -30
8 ImR Image Rejection (Side Band leak)! dBc -35 -30
; IM3 11Q 1/Q 3rd Order Intermodulation Distortion! dBc -50 -30
E GCR AGC Amp. Gain control range Vacc=25Vto0V dB 28 40
% TPS(RISE) Power Save Rise Time V/Ps (OFF) — VPS (ON) uS 2 5
é TPS (FALL) Power Save Fall Time VPS (ON) —» VPS (OFF) uSs 5 10
;: 21Q Input Impedance | and Q Ports filo = 24 kHz, | - 1, Q- 6 kQ 200
E liQ 1/Q Bias Current | aI_,Q - 6 HA 5
LI%J ZLol Lol Input VSWR fLol= 220 MHz to 270 MHz 1.2:1
8 EVM Error Vector Magnitude MOD Pattern : PN9 %rms 2.5 4.5
% Padj Adjacent Channel Power Af = 600 KHz dBc -68 -60
MOD Pattern : PN9
Notes:

California Eastern Laboratories



UPC8125GR

ABSOLUTE MAXIMUM RATINGS 1 (1a=25°c) RECOMMENDED
SYMBOLS PARAMETERS UNITS | RATINGS OPERATING CONDITIONS
Vce Supply Voltage \Y 6.0 SYMBOLS PARAMETERS UNITS [MIN [TYP MAX
Vps Power Save Vce Supply Voltage \% 27 13.0]| 55
Control Voltage v 6.0 Top Operating Temperature °C | -40 | +25| +85
VAGC AGC Control Voltage \% 6.0
PO Power Dissipation? mw 230 fRFout Up Converter RF Frequency| GHz | 1.8 2.0
Top Operating Temperature °C 20 to +85 fupconin | Up Converter Input Freqg. MHz | 220 270
TsT Storage Temperature °C 55 to +150 fmobout | Modulator Output Frequency
Notes: fLotin Lol Input Frequency,
1. Operation in excess of any one of these conditions may PLotin =-10 dBm
result in permanent damage. fLozin | Lo2 Input Frequency, MHz [1500 1800
2. Ta=85°C Mounted on a 50x50x1.6 mm double copper PLO2in = -10 dBm

clad epoxy glass board.
fuQin 1/Q Input Frequency, MHz | DC 10

Vi/Qin =500 mVp-p MAX
(Single ended)

PLoiin | Lol Input Level dBm |-11.5| -10| -5
PLoz2in | Lo2 Input Level dBm | -15 | -10| -5
V1IQin 1/Q Input Amplitude, mVp-p
Single ended Input 500
Differential Input 250

TYPICAL PERFORMANCE CURVES (1A =25°C, Vec = Vs = Vacc = 3.0 V, I/Q DC Offset = I/Q DC Offset = 1.5 V,
1/Q Input Signal = 500 mVp-p (Single-ended), LO1 = 250 MHz, PLo1 = -10 dBm, LO2 = 1650 MHz, PLo2 = -10 dBm, RFouTt = 1900 MHz +
fuQ unless otherwise specified)

ERROR VECTOR MAGNITUDE, OUTPUT POWER, LO LEAKAGE, IMAGE REJECTION
AMPLITUDE ERROR, PHASE ERROR AND 1/Q 3rd ORDER INTERMODULATION DISTORTION
AND 1/Q OFFSET vs. I/Q INPUT vs. 1/Q INPUT VOLTAGE
VOLTAGE o
10 . . 20 g o ] 0
g MOD Pattern: PN9 § /’/L_ PRFout _
5 o R £
g - . gg 10 10 %
st -30 gg c A=)
ueE _ Sxe 20 -20 'é
35 . / g 3t :
25 % v = <8 =0 ] 30 %
o £ R N 40 3 vs o T ImR o
g5 £ g88 i . 3
o] m o) e = - -
529 ° - o §¢ g ~ A Mz <
S5 L EVM =] = g5 ™ yaiill 2
> E -50 Jaygp 50 = Lo 50 5
= < Py Iy Eo / (@]
£ | o / s
L Ay = 5 60 7 60 [
| &
-60 o
100 200 500 1000 = 100 200 500 1000

I/Q Input Voltage, ViQin (mVp-p) 1/Q Input Voltage, ViQin (mVp-p)



UPC8125GR

TYPICAL PERFORMANCE CURVES (1a=25°c)
OUTPUT POWER, LO LEAKAGE, IMAGE REJECTION

AND 1/Q 3rd ORDER INTERMODULATION DISTORTION OUTPUT POWER vs.
vs. LO1 INPUT POWER 5 LO2 INPUT POWER AND VAGC
o}
Z
€ o 0 % g 0
m PRFout o= [oa)
oA ~o . S 10 VAGC =3.0V
— 10 -10 838 ¢ =
= = o )
o) S xe o)
& 20 20 JES £ 20
a 9-0 a
- c A N
o -30 -30 g.g - o 30
g \ / ImR (xu i g g
o .40 40 © O = o -40 > —
= N o o = /
g \ g E E VAGC =12V
2 5 MsiQ __| 590 0 D 5 50 —
o - LoL - g% o)
F 60 0 O & -0
B
™
-70 -70 -70
20 -10 0 o4 30 20 -10 0
LO1 Input Power, PLo1iN (dBm) LO2 Input Power, PLoz2iN (dBm)
ERROR VECTOR MAGNITUDE, ERROR VECTOR MAGNITUDE,
AMPLITUDE ERROR, PHASE ERROR, AMPLITUDE ERROR, PHASE ERROR,
AND 1/Q OFFSET vs. AGC VOLTAGE AND 1/Q OFFSET vs. LO1 INPUT POWER
10 10 -20
z 0
E £
S & g -
s E 8 s € 8
oS 30 8 -30
[T Y o o g o
E 2 3 s M- o E ;» 3 6 K
25 o = 25 o — -
5c¢ o 55 ¢ ~— " = EVM " @
g Y g -40 &= c W5 =
=R N — / IQoffset|  © =S8, . N IQ offset _| o
529 — 4 5284 oA g
©3 < - S
g E & / 50 g E & -
= < 2 N7 - < 2 v} 50
o b =
] o
0 -60 0 60
0 1 2 3 -20 -10 0
AGC Voltage, Vacc (V) LO1 Input Power, PLo1iN (dBm)
RF OUTPUT vs. AGC VOLTAGE TYPICAL OUTPUT SPECTRUM
-10 0
-15 ! -10 {
_ ImR
20 i} g -2 35705
— ) % 20 IM31/Q
% -25 T 7 [-485dBc LoL
S / 2 a0 -48.3 dBc
= -30 o
L | 5 %
S -35 =
O o -60 |
L 40 e
@ 3 -0
-45 5
} O -80
50 90
u-u-u-u-u-[ﬂ;II N[V
55
05 07 09 11 13 15 17 19 21 23 25 1897.5 1900 1902.5

AGC Voltage, Vacc (V) Frequency, f (MHz)
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TYPICAL PERFORMANCE CURVES (1a=25°C)

Circuit Current, Icc (mA)

Circuit Current, lcc (mA)

Power Save Circuit Current, Icc(rs) (LA)

50

CIRCUIT CURRENT vs.
SUPPLY VOLTAGE

40

30

20

O:Ta=+25°C
A:TA=-40°C
0:Ta=+85°C

10

50

2

3

4 5

Supply Voltage, Vcc (V)

CIRCUIT CURRENT vs.
OPERATING TEMPERATURE

45

40

35

-40 °C

+25°C

+85 °C

30

25

20

15

10

-50

0

50 100

Operating Temperature, TA (°C)

POWER SAVE CIRCUIT CURRENT
vs. SUPPLY VOLTAGE

0.9

0.8

0.7

0.6

0.5

0.4

3.0V

0.3

0.2
0.1

3

4

5 6

Supply Voltage, Vcc (V)

Circuit Current, Icc (mA)

Power Save Circuit Current, Icc(ps) (LA)

Circuit Current, lcc (mA)

CIRCUIT CURRENT vs.
POWER SAVE VOLTAGE

50
40
AT 3
30
20
O:Ta=+25°C
A:TA=-40°C
10 O:TA=+85°C
%9 1 2 3
Power Save Voltage, Vps (V)
POWER SAVE CIRCUIT CURRENT
vs. OPERATING TEMPERATURE
50
45
40 /’
35 /
30 /
25 /
20
10 /
: ./
Ol o
-50 0 50 100

Operating Temperature, TA (°C)

CIRCUIT CURRENT vs.
POWER SAVE VOLTAGE

50
40 g J J; i —
30
20
O:Vcc=3.0V
A:Vcc=27V
10 O:Vcc=55V
oL |
0 1 2 3 4 5

Power Save Voltage, Vps (V)
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TYPICAL PERFORMANCE CURVES (1a=25°C)

OUTPUT POWER, LO LEAKAGE, IMAGE REJECTION OUTPUT POWER, LO LEAKAGE, IMAGE REJECTION AND 1/Q
AND 1/Q 3rd ORDER INTERMODULATION DISTORTION 3rd ORDER INTERMODULATION DISTORTION
vs. OPERATING TEMPERATURE vs. SUPPLY VOLTAGE
o o
0 0 % 0 I 0 %
o | PRFoutl 4 PREout 1 PY g
€ -0 — 10 52 £ 10 -10 o=
g 28 o g g%¢
<) ) T R m =
- .20 -20 i%o: g e 20 20 S g
2 ImR 3 E§ 2 3E3
- m - - - -4
J: 30 . 30 S g 2 £ 30 ImR 30 Sed
5 ~ot—o 553 5 - 223
= -40 LoL 40 § 02 S 40 40 §o¢2
[e] c O = [e) LoL T O =
< N 35 2 < $5 2
= N _ L < = _ - =
§_ 50 \ 50 9% - 5_ 50 50 R -
5 ™. Eo 3 ES
O 60 -60 o) O .60 -60 5
IM3 (11Q) - I|M3 (IQ) 5
i | i @ 7 7 3
70 -40 0 +40  +80  +120 70 o % 1 2 3 4 5 s ° 04
Operating Temperature, TA (°C) Supply Voltage, Vcc (V)
OUTPUT POWER vs. OUTPUT POWER vs.
AGC CONTROL VOLTAGE AGC CONTROL VOLTAGE
0 0 . .
l O:Ta=+25°C
T ymll L—' L ~ 10 |A:Ta=-40°C |
g s § 17T Al Tt o
(Vcc =5.5V) =as.
E 20 T H—t S 0 (Ta=-40 °C)
= GCR = 41.2 dB 5 { i okl AL
Q Vec =3.0V o) =41
E -30 ( ) & -30 (TA=+25°C) —]
] g GCR‘ |4‘10dB 0;" l; GCR‘ |37‘8 dI|3
(0] B = B 1 . _ o = .
s 40 (Vee = 2.7V) O:Vcc=3.0V = -40 C(Ta = +85 °C)
D? A:Vcc=27V E i #
:Vcc =55V [
5 .50 o 5 50}
o o
5 5
O -60 O o
-70 -70
0 1 2 3 4 5 0 1 2 3
AGC Control Voltage, Vacc (V) AGC Control Voltage, Vacc (V)
OUTPUT POWER, LO LEAKAGE, IMAGE REJECTION
AND 1/Q 3rd ORDER INTERMODULATION DISTORTION OUTPUT POWER vs.
vs. AGC CONTROL VOLTAGE AGC CONTROL VOLTAGE
2
g +10
o0 0 g _ 0 Slo‘pe: 118 dB/V
e PRFout o= £ 41dBIV
S 10 10 g% = $ 10 . )
5 S x g =
~ = o)
o -20 20 JE S 3 -20
& Q- g f
c
% 0 ImR 30 555 & 30
o b &-4-Ad Al 20
2 . g L M o S8E S . g 1 d
a Lol P 8xs o
2 0 50 0 %= 2 50 ;
S " “ &5 - A —
o 3(Q) =B o '
-60 -60 o -60
B
- . 3] .
o 1 2 3 0 o 0 1 2 3

AGC Control Voltage, Vacc (V) AGC Control Voltage, Vacc (V)
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TYPICAL PERFORMANCE CURVES (14 =25°C)

Output Power, PrRrouTl (dBm)

LO1 x n Spurious Level, Psup(o1) (dBc)

Output Power, PrRrouT (dBm)

OUTPUT POWER, LO LEAKAGE, IMAGE REJECTION
AND I/Q 3rd ORDER INTERMODULATION DISTORTION

vs. LO1 INPUT POWER

0 0
PRFoutl
10 (— . -10
-20 -20
I
-30 MR -30
-40 ’ -40
o
-50 -50
IM3 (11
-60 z\\c.c.‘r—a(i) -60
-70 -70
-30 -20 -10 0 +10
LO1 Input Power, PLo1iN (dBm)
LO1 x n SPURIOUS LEVEL,
OUTPUT POWER
vs. SUPPLY VOLTAGE
-40 0
-50 o= -10
-60 -
@ PRFout 20
O 7fLo1
O 7fLo1(image)
A 8fLo1
70 V 8fLO1(Image) 30
0 1 2 3 4 6
Supply Voltage, Vcc (V)
OUTPUT POWER vs.
LO2 INPUT LEVEL
+10
0
VaGc =3V
-10 oF
c/
-20
30 Vacc =13V |
-40 /
-50
-60
-70
-40  -30 -20 -10 0 +10

LO2 Input Level, PLo2in (dBm)

Lo Leakage, LoL (dBc)
Image Rejection, ImR (dBc)
1/Q 3rd Order Intermod. Distortion, IM3i/Q (dBc)

Output Power, PrRrouT (dBm)

Output Power, PrRrouT (dBm)

LO1 x n Spurious Level, Psup(o1) (dBc)

Adjacent Channel Power, PapJ (dBc)

OUTPUT POWER vs.
1/Q INPUT AMPLITUDE

O ))
-10 1
A" |Vasc=3v
-20
-30
2] /ﬁ
-40 Vacc =13V
-50
-60
100 200 500 1000 1200
1/Q Input Amplitude, ViQIN (mVP-P)
LO1 x n SPURIOUS LEVEL,
OUTPUT POWER
vs. OPERATING TEMPERATURE
-40
@® PRFout
O 7fLo1
O 7fLo1(image)
A 8fLo1
50 S V 8fLO1(Image)
N
uy o
u~~ /
60 o :1}1
-70
40 0 +40 +80 +120
Operating Temperature, TA (°C)
ADJACENT CHANNEL POWER vs.
AGC CONTROL VOLTAGE
MOD pattern: PN9
-40
-50 —
-60 x
Af = 600 kHz
-70
Af = £900 kHz
-80
0 1 2

AGC Control Voltage, Vacc (V)

-10

-20

@
S

Output Power, PrrouT (dBm)



UPC8125GR

TYPICAL PERFORMANCE CURVES (1a=25°C)

ERROR VECTOR MAGNITUDE, AMPLITUDE

Error Vector Magnitude, EVM (%rms)

ADJACENT CHANNEL POWER ERROR, PHASE ERROR, AND I/Q OFFSET
vs. I/Q INPUT AMPLITUDE vs. AGC CONTROL VOLTAGE
10 -20
_&; MOD Pattern: PN9 ? MOD Pattern: PN9
& g
g 0 g8 -30
o TSI
g o0 » % 3 % . {% I/Q Offset 2
- _ y o R O ~
S Af = +600 kHz g5 5 BAFOA 0 2
3 A g w5 2
c S o [S)
= -70 ~ S o 4 o
2 1 S28 EVM =
5] Af = +900 kHz Sag " .
= >E > 1 aa_ [ 50
3 -80 5 2 —
o =
g ’ i
O 1
100 200 500 1000 0 1 2 3
I/Q Input Amplitude, ViIQIN (mVP-P) AGC Control Voltage, Vacc (V)
ERROR VECTOR MAGNITUDE,
AMPLITUDE ERROR, PHASE ERROR, POWER SAVE RISE TIME
AND 1/Q OFFSET vs. I/Q INPUT AMPLITUDE vs. SUPPLY VOLTAGE
10 -20 4 T T
MOD Pattern: PN9 iﬂl/ VPS (Low) 0 Ves (High)
g o B 4
é\a, % \\ -30 E ’
=X ) =
s ER ] 1/Q Offset g -
5 = - = 2.7V 5.5V
o 2 -40 3 o2
g% 4 S @ 3.0v
=g EVM Qo «
S < 3
EQ o—rte—T | A LA -50 g1
< 2 J?A” g
@
il il 2
0 -60 0
100 200 500 1000 2 3 4 5 6
1/Q Input Amplitude, ViIQIN (mVP-P) Supply Voltage, Vcc (V)
POWER SAVE FALL TIME ERROR VECTOR MAGNITUDE
vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE
8 T T 5
m VPS (High) [J VPS (Low) . MOD Pattern: PN9
= 7 2 45
3 5
g 6 /\\ \é 4
z / ~ G 35
[ [}
055 :S 3 9 |
5 4 ‘i“n 25
(5]
2
s 3 5
g 5 15
(%) 2 >
@ S
§ 1 5 05
0 0
2 3 4 5 6 2 3 4 5 6

Supply Voltage, Vcc (V) Supply Voltage, Vcc (V)
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TYPICAL PERFORMANCE CURVES (1a=25°C)

Adjacent Channel Power, PabJ (dBc)

Power Save Fall Time, TPS(FALL) (US)

Adjacent Channel Power, PabJ (dBc)

=
o

O L N W b 01 ON 00 ©

-60

-70

ADJACENT CHANNEL POWER
vs. SUPPLY VOLTAGE

POWER SAVE RISE TIME vs.
OPERATING TEMPERATURE

T T 4
MOD Pattern: PN9 o -40 °C +85 °C
[ Af = £600 kHz < 35
& 3 N 7
[
Y \./
[0}
£ +25°C
[ 2
]
R
x 1.5
()
s
A ) 1
@
g8 05, _
i g PS (Low) [0 VPS (High)
0 1
2 3 4 5 6 -50 0 50 100
Supply Voltage, Vcc (V) Operating Temperature, TA (°C)
POWER SAVE FALL TIME vs. ERROR VECTOR MAGNITUDE
OPERATING TEMPERATURE vs. OPERATING TEMPERATURE
T 5
VPS (High) O VPS (Low) _ \ MOD Pattern: PN9
L g 45
5 \
s 4 N
i 35 AN
i
z \0
d 2 25
= 2
S
g 15
>
5 1
w 05
0
-50 0 50 100 -50 0 50 100
Operating Temperature, TA (°C) Operating Temperature, Ta (°C)
ADJACENT CHANNEL POWER vs.
OPERATING TEMPERATURE
MOD Pattern: PN9
Af = +600 kHz
o\‘
\——.
-50 0 50 100

Operating Temperature, TA (°C)
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TYPICAL PERFORMANCE CURVES (14 =25°C)

TYPICAL SINE WAVE MODULATION
OUTPUT SPECTRUM

1R0EdFB?b(|)\;j B MARRER. T 6fio1 Perou
- 1,900 GHz 1 5fLo1 ] 4
MKR | -8.53 dBm
1.900 GHz 1 fLo2
4fLo1
2fLo1 I I l
— fLo1 - 3fLo1 II , I
RBW I(P 1 I<P D) b
300 kHz
VBW
3 MHz
SWP
10s
START 0 GHz STOP 2.500 GHz

TYPICAL SINE WAVE MODULATION
OUTPUT SPECTRUM (IN BAND) (1)

REF 0.0 dBm
10dB/Dlv | MARKER YPrrou
1.8986 GHz
MKR -9.38 dBm
1.8986 GHz I
8fLo1 7fLol
(Image) (Image)
1.8 GHz 8 2.05 GHz
R A 8ftor .
Zf;(;lGH 65.0 dBm 5.0 GHz 67.5 dBm
' z -68.0 dBm
-69.1 dBm :
RBW
300 kHz -
VBW
3 MHz
SWP
10s
START 1.6500 GHz STOP 2.1500 GHz
TYPICAL SINE WAVE MODULATION
OUTPUT SPECTRUM (IN BAND) (3)
(fLor = 233.15 MHz, fLo2 = 1684.8 MHz)
?ngB?b?\me MARKER Y Prrout
1.91793 GHz
REF -8.02 dBm
0.0 dBm
Frequency Band
Width for PHS
1895.15 to
RBW 1917.95 I\I/IHZI
100 kHz
VBW
10 kHz
SWP
10s

CENTER 1.88000 GHz STOP 1.93000 GHz

REF 0.0 dBm
10dB/DIV

REF
0.0 GHz

RBW
3 kHz
VBW
10 MHz
SWP
20s

TYPICAL SINE WAVE MODULATION
OUTPUT SPECTRUM

PFEFout
ImR LoL
| |IM3(iQ) 1
Y MARKER
1.9000274 GHz
-8.80 dBm

CENTER 1.9000000 GHz SPAN 200.0 kHz

REF 0.0 dBm
10dB/DIV

REF
0.0 dBm

RBW
100 kHz
VBW
10 kHz
SWP
10s

REF -10.0 dBm
10dB/DIV

ADJ BS
192 kHz

DL -10.0 dBm

RBW 3 kHz
VBW 10 kHz
SWP5.0s

TYPICAL SINE WAVE MODULATION
OUTPUT SPECTRUM (IN BAND) (2)
(fLo1 = 233.15 MHz, fLo2 = 1662 MHz)

Y PRFout
|

Frequency Band
Width for PHS
1895.15 to
1917.95 MHz,

CENTER 1.88000 GHz STOP 1.93000 GHz

TYPICAL TU4 DQPSK MODULATION
OUTPUT SPECTRUM

P

3 |4

_aiS/Ir

[l

CENTER 1.900000 GHz ~ SPAN 2.000 MHz

1:1.899100 GHz -71.00 dB
2:1.899400 GHz -68.00 dB
3:1.900600 GHz -68.00 dB
4:1.900900 GHz -71.25 dB
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TYPICAL PERFORMANCE CURVES (1a=25°c)

POWER SAVE RESPONSE (1)
(Vcc =2.7V)
ATTEN 10 dB
RL 0 dBm 10 dB/

POWER SAVE RESPONSE (2)

(Vcc=3.0V)
ATTEN 10 dB

RL 0 dBm 10 dB/

RBW: 2.0 MHz  VBW: 3.0 MHz SWP: 50 ps

POWER SAVE RESPONSE (3)
(Vcc=5.5V)

ATTEN 10 dB
RL 0 dBm 10 dB/

)

RBW: 2.0 MHz  VBW: 3.0 MHz SWP: 50 ps

RBW: 2.0 MHz  VBW: 3.0 MHz SWP: 50 ps
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TYPICAL PERFORMANCE CURVES (1a=25°C, Vec = Vps = 3.0 V)

RF OUTPUT IMPEDANCE (PIN 19)

Impedance at
Marker 3:
9.145-j84.36

Marker:

1: 900 MHz 1
2:1.5GHz
3:1.9GHz

Start: 800 MHz
Stop: 2000 MHz

LO2 INPUT IMPEDANCE (PIN 13)

Impedance at
Marker 2:
10.053-j44.05

Marker:

1: 900 MHz
2:1.65 GHz
3:1.9 GHz

Start: 800 MHz
Stop: 2000 MHz

Impedance at
Marker 1:
50.00+j0.0

LO1 INPUT IMPEDANCE (PIN 8)

Marker:
1: 250 MHz

Start: 50 MHz
Stop: 500 MHz
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PIN FUNCTIONS

Pin No.

Symbol

Supply
Voltage
(V)

Pin
Voltage
V@3V

Description

Equivalent Circuit

Vcc(MOD.)

27t055

Supply Voltage pin for the modulator. An
internal regulator helps keep the device stable
againsttemperature or Vcc variation. This pin
should be externally equipped with a bypass
capacitor to minimize ground impedance.

Filter 1

1.9

Filter 2

1.9

An external BPF installed between these pins
can control the LO1 harmonics.

\Vcc/2 NoTe

Input for | signal. This inputimpedance is 200
kQ. When used as a single-ended input, the
maximum amplitude should be 500 mVp-p.
When used as a differential input, the maxi-
mum amplitude should be 250 mVp-p.

\Vcc/2 NoTE

Input for | signal. This inputimpedance is 200
kQ. When used as a single-ended input, a
Vcc/2 biased DC signal should be input. When
used as a differential input, the maximum
amplitude is 250 mVp-p.

\Vcc/2 NoTE

Inputfor Q signal. Thisinputimpedance is 200
kQ. When used as a single-ended input, the
maximum amplitude should be 500 mVp-p.
When used as a differential input, the maxi-
mum amplitude should be 250 mVp-p.

Ol

\Vcc/2 NoTE

Inputfor Q signal. Thisinputimpedance is 200
kQ. When used as a single-ended input, a
Vcc/2 biased DC signal should be input. When
used as a differential input, the maximum
amplitude is 250 mVp-p.

LO1iN

LO input for the phase shifter. This input
impedance is internally matched to 50 Q.

LOIN

2.4

Bypass of the LO1 input. This pin should be
externally grounded through a capacitor.

10
11

GND
(MOD.)

Ground pins for modulator block. These pins
should be connected to system ground with
minimum inductance. Track length should be
kept as short as possible.

Note: Vcc/2 DC bias must be supplied to I, T, Q, Q.




UPC8125GR

PIN FUNCTIONS

Pin No. Symbol | Supply Pin Description Equivalent Circuit
Voltage | Voltage
V) |(Vve3v
12 LO2iN - 1.9 Bypass of the LO2 input. This pin should be T
externally grounded through a capacitor. 3 .J
13 LO2iN - 1.9 LO input for the up-converter. This pin is high "" N 5—l
impedance input and should be used with an M
external matching circuit.
T
(®)
14 GND - 0 Ground pins for the upconverter block. These
pins should be connected to sytem ground
17 (Up-conv.) with minimum inductance. Tracklength should
18 be kept as short as possible.
15 VaGc 0to Vcc - Gain Control pin. Vacc Up = Gain Up. Adjust
value of RAGc to set gain slope. 1k
| 15k |
$1k
E 15k
29k
h 4
rrr
16 Vps 0to Vcc - Power save control pin can control the On/
Sleep state with bias as follows: 16k
VPs (V) STATE
22.0 ON
0to 0.5 SLEEP
19 RFout Vce - RF output from up-converter. This pin is an
open collector and requires an external LC
matching circuit.
20 Vce 2.7t055 - Supply voltage pin for the up-converter. An
(Up-con.) internal regulator helps keep the device stable
P ' againsttemperature or VVcc variation. This pin
should be externally equipped with a bypass
capacitor to minimize ground impedance.




UPC8125GR

APPLICATION CIRCUIT

O ™1 | Vce (MOD) Vee (UP-CON) [ 20} et '®)
1000pF = e L S 12 = 1000H
P e PFFI Zo=50Q S L2~
2 | Filtert RFout | 19— 14O
L1=47nH C1=7pF 1C3=3pF 7 I 100pF
3 | Filter2 GND | 18 LA |
BPF at fMODout = 250 MHz Matching circuit
O 2 |1 GND |17 at fRFout = 190 MHz
1kQ
o {57 ves [EB2—M——o0
100pF >
—
O 1 6@ VAGC | 15
Racc
75 1000pF
=1z R
O +—1 7 |Q GND |14 Matching circuit
100pF [~=—=—= - at fLo2in = 1650 MHz
& — ["70=50Q ]
O I} {8 | Lotin Lozin |13 —F——+H— O
100pF IC2=3pF = 1 100pF
o |totin Lozn [12}———-—"- '
1000pF 100pF
P 7% 100p

APPLICATION CIRCUIT

(PHS) | l
RX Q
sw O o
UPC8125GR
: —< |
: 0° :
TX : :
PA : 90° y
: T Q

| Filter I
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PACKAGE DIMENSIONS (units in mm)

PACKAGE OUTLINE SSOP 20

IRARAAARAA

©

EEEEEEEEL:

[4— 7.00 MAX ——— b

6.4£0.2 ———»

1.0+0.1
4.4+0.1 >

ORDERING INFORMATION

0.575 MAX

PART NUMBER

QUANTITY

UPC8125GR-E1

2500/Reel

Notes:
1. Embossed tape, 12 mm wide.
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