SIEMENS

Quadrature Phase Modulator

Preliminary Data

Features

Double-balanced mixers

Direct modulation

Linear modulating inputs

Symmetrical circuitry

Generation of orthogonal carriers within a wide

frequency range

@ LO operation alternatively at transmit frequency (f;)
or double transmit frequency (2 £;)

e Output of frequency doubler may be filtered by

external tank circuit

35 dB carrier rejection, 40 dB SSB rejection

42 dB rejection of third order products at normal

drive level

PMB 2205

Bipolar IC

P-DS0O-20-1

® 38 dB rejection of doubled RF output frequency @
e 0 dBm linear output power
o Power ON/OFF switch, low standby current
® LO frequency range 120 MHz to 800 MHz at LO, | p.ps0-20-4
LO input
@ Double transmit frequency range 80 MHz to
900 MHz at PP/PP input
@ Modulation frequency range 0 to 400 MHz
e P-DSO-20-1; P-DS0O-20-4 package
® Temperature range — 25 °C to 85 °C
Type Version Ordering Code Package
PMB 2205T V1.1 Q67000-A6048 P-DSO-20-1 (SMD)
PMB 2205S Vi Q67000-A6066 P-DS0O-20-4 (SMD Shrink)
PMB 2205T vi.2 Q67000-A6083 P-DSO-20-1 (SMD)
PMB 22058 V1.2 Q67000-A6084 P-DS0O-20-4 (SMD Shrink)

For new designs V1.2 has to be used.
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SIEMENS PMB 2205

Applications

e Digital mobile radio and WLAN

e PCN & GSM-systems

e Continuous phase modulation, e.g. GMSK

@ Various kinds of QPSK modulation and linear QAM
@ Frequency fine tuning

e Image reject up and down mixer

The phase W(7) — oyt of RF-carriers in the range 120 to 800 MHz is modulated by
external signals I(£) = K, sin oy¢ and Q(#) = — K cos my? . The circuit is to be incorporated
into a transmitter for mobile telephones conforming to the PCN/GSM standards.
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X() = K; sin ¥(2) x Kz sin wyt + Ky cos ¥(#) x K; cos wy?
= K, Ky cos (¥(¢) — oyt) — lower sideband
Realization to eq.(8) in GSM rec. 05. 04. Feb. 88
The actual internal generated orthogonal LO carriers work in switching mode.
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SIEMENS PMB 2205

Pin Configuration
(top view)
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GND ]2 19 | GND
Vs 3 18 {1 PO
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SIEMENS

PMB 2205

Pin Definitions and Functions

Pin No. Symbol Function

1 EN Enable, power ON/OFF switch

2 GND Ground

3 Vs Supply voltage

4 Vs Supply voltage, connected to pin 3

5 LO Local oscillator frequency input, inverted

6 LO Local oscillator frequency input

7 Vs Supply voltage, connected to pin 3

8 PP Tank circuit or double transmit frequency input, inverted

9 PP Tank circuit or double transmit frequency input

10 | Modulating input |, open base

11 1 Inverted modulating input I, open base

12 Q Inverted modulating input Q, open base

13 Q Modulating input Q, open base

14 Vs Supply voltage, connected to pin 3

15 E RF output, open collector

16 E Inverted RF output, open collector

17 Vs Supply voltage, connected to pin 3

18 PO Output emitter source resistor of output stage, to be
connected to GND direct or via a resistor to program emitter
current

19 GND Ground, connected to pin 2

20 Vs Test output of internal bias voltage
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SIEMENS PMB 2205
Tank Circuit or
Double Transmit 10
Frequency Inputs 4
LO-Input PP |
120 to 800 MHz T RF-Output
1pF Lol hg
10 o— H DLO L0l L L o
Frequency Buif Divider (Islniea!;
Doubler " | 1pF utter 1__ 2:1 uipy
— DLO L0Q Stage =
LO o—] — + —ok
£0Q +65
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PP Q Q
———
a(f) GND
Enable
0’ 907
EN o— Lol
g o— BIAS [—oly
GND o—
LoQ
17805482
Block Diagram
Semiconductor Group 5
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SIEMENS PMB 2205

Circuit Description

The transmission frequency f; at the differential inputs LO, LO is first doubled and then
bandpass filtered at 2 f;.

The filter may be realized by an external tank circuit at PP, PP providing a high
suppression at higher harmonics than 2 f;. Alternatively, a local oscillator operating at 2
/5 may be connected to PP, PP while LO, LO is RF grounded.

This frequency is the clock for a 2:1 divider. At the outputs of the two latches of this
divider orthogonal carriers LOI and LOQ for the modulator are provided. The modulator
consists of two Gilbert Multipliers which are operated in switching mode by LOl and LOQ
respectively. Furthermore these multipliers are driven with high linearity by the
modulating signals 7 (#) and Q (¢} up to 1.5 Vpp.

The output signals of both Gilbert cells are combined at the addition points. The sum
drives a linear output stage.

An internal current source resistor of the output stage is fed to PO. This pad should be
connected to GND when minimal nonlinear distortion and maximum output power is
desired.

Alternatively a resistor can be inserted, e.g. 30 Q, in order to reduce the output current
by half.

The pin Vg is used for DC-testing. A power-down switch EN reduces the current
consumption from approximately 40 mA in the active mode to less than 10 pA in the
standby mode.
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SIEMENS PMB 2205

Electrical Characteristics

Absolute Maximum Ratings
Th=-25t085°C

Parameter Symbol Limit Values Unit
min. max.

Supply voltage Vs -0.5 7

Differential input voltage (any differential Voire -3 3

input)

Output voltage at E and E Vour Vs-16 | 7 v

Junction temperature T 125 °C

Storage temperature Tag -55 125 °C

Thermal resistance P-DSQO-20-1 Ria 20 KW

Thermal resistance P-DSO-20-4 Rinia 143 K/W

Operational Range
Within the operational range the IC operates as described in the circuit description. The
AC/DC characteristic limits are not guaranteed

Supply voltage Vs 4.4 58 \
Ambient temperature T -25 85 °C
Transmit frequency range at LO/LO fiois | 120 800 MHz
Transmit frequency input level Poms | —12 0 dBm
referred to 50 Q

Double transmit frequency range at PP/PP | fopps 80 900 MHz
Double transmit frequency input level Pepjss | see input sensitivity

diagram figure 3

The pins E, E, PP and PP have no additional internal ESD protection circuitry

M 3235605 005918L 431 EM
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SIEMENS PMB 2205

AC/DC Characteristics

Vs =5.0V; Ty =25°C; Po=—15 dBm (referred to test circuit)

Parameter Symbol Limit Values Unit | Test Condition
min. | typ. max.

Supply Current

Normal operation I+ | 115 145 18 mA EN=H

Normal operation Is 23 27.5 33 mA EN=H

Powered down Is 0.15 10 nA EN=L

Transmit Frequency Input LO/LO

Internal DC voltage Voclo 3.3 3.6 3.8 \% Ve=5V
at the input bases Vocio

Differential AC input | Roio 1.8 kQ
impedance at
400 MHz "

Input capacitance Clomo 0.8 pF
parallel 1o R o6
at 400 MHz*

Double Transmit Frequency Input PP/PP

Internal DC voltage at| Vpcep 3.6 \' Vs=5V
the input bases Vocer

Differential AC input Rppjsp 190 Q
impedance at
800 MHz "

Input capacitance Crpipp 1.8 pF
parallel to Rpp/pp
at 800 MHz

*  Design hint

BN 34235605 0059187 778 M
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PMB 2205

AC/DC Characteristics (cont'd)

Vs=56.0V; Ty =25 °C; P o = — 15 dBm (referred to test circuit)

Parameter Symbol Limit Values Unit | Test Condition
min. | typ. max.

Modulation Inputs I to I and Q to Q@

Input bias current of | I 4 6 8 HA

the open bases at

LL,Q Q"

External DC reference| Vger 21 2.6 \ Vs=45V

atl,land Q, Q 2.1 3.2 \" Ve=55V

Differential input Via 1.0 Vpp

swing for linear

output power "

Differential input swing| ¥V, q 1.9 Vpp

for 3 dB compression

External differential Vottset 10 mV For 35 dB carrier

input offset voltage at suppression,

LtandQ, Q° see figure 1

External amplitude WVa 0.15 | dB For single sideband

imbalance of I, Q suppression 40dB,

modulation signals * see figure 2

Phase errorof |, Q AQ q 1 deg | Forsingle sideband

modulation signals * suppression 40dB

Differential input R 140 kQ | f=100kHz

impedance at the

ports I, I; Q, Q: 1 pF

parallel R,

I, Qbaseband input | f 400 MHz

frequency range: 0 Hz

up to the 3 dB point *

*  Design hint

** To avoid offset voltages, the base input should have identical bias
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SIEMENS PMB 2205

AC/DC Characteristics (cont'd)
Vs =5.0V; Ty =25 °C; P o =— 15 dBm (referred to test circuit)

Parameter Symbol Limit Values Unit | Test Condition

min. | typ. max.

Output E/E (open collectors)

Output power at 3dB | Py, 6 dBm | Vi q=1.9Vpp

Compression *

Linear output power Pout -2 1 4 dBm | ¥, q=1Vpp

at 200 Q load, see test circuit

low spurious

Rejection of third 42 dB Via=1Vpp

order products

Carrier suppression ac 32 35 dB Via=1Vpp

see figure 1 no external offset
voltage

Single sideband asse 40 42 dB see test circuit

suppression **

Residual AM 2 Yo see figure 2

Power ON/OFF Switching

Input voltage at EN

Active Ven 4.2 Vs \ EN=H
Powered down Ven 0 0.8 \' EN=L
Input current at EN Ien 30 80 LA EN=H

01 |pA |EN=L

Power up/down time | Zg 1.0 us EN=H«+ L

*  Design hint for matched output
** 90° phase shift between 1 and Q

B 8235605 0059189 540 W
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Test Circuit

RF Test Circuit for SSB Sine Modulation Test and for Applications as Image Reject

up Mixer
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SIEMENS PMB 2205
Enable Vg=+45V
inF 1 20
I_l EN Cl . inF
———2{enp onp 2 !
3 18
L0 IN ol . " 17 260 i
| 400 MHz
awomnz 1T H Vs s i T
_’_I 5 o £ 16
510 PMB 2205 *—{ TRI
|_1i’lF 6 Lo E 15 12 pF I
7 V. V. 14
v s|— Tmr
i : 8 PP Q 13
47 nH!il 9pp a2
" 10 11
I I 3 Jurns of\ _______
10 uF 0.2mm Dia. o ] —
1kQ 1«0 Wire 3 Turns of
f Input —»——I m 0.2 mm Dia.
3Turns of N | _____] Wire
Q Input ——>—|I]+ \%i%emm Dia. A _____ 1 —
10 uF L
== I
1kQ Output Transformer (TR1)
— on SIEMENS 2 Hole Core
1kQ 1kQ TYPE B62152 A0008 X030
Vs ——F—o—3
_+[“_| 1) Resonant Frequency 800 MHz
33uf TS05484
Typical Application Circuit
BB 8235605 0059191 1T9
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SIEMENS

PMB 2205

d

2

5

6

0

° 10

30

40

1TD05509

B

0

0

0

70
-70-60 -50 -40~-30-20-10 0

10 20 30 40 50 mv 70

-a———  External Offset
Voltage ¥y~ V5

—_— -

Figure 1

Carrier Suppression q. versus Offset at Q, Q
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Single Sideband asse and Residual AM versus I/Q Amplitude Imbalance
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SIEMENS PMB 2205
33 pF // 330 pF 5
// 150 nF
|| P
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150 pf... 330 pF PMB 2205
bp /5 ] PP
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* 2200
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*) NEOSID Balun 200/50 0
Typ SM-T5
Part number 00553110
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Figure 3

Input Level at PP, PP versus Double Transmit Frequency frpee
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PMB 2205 — Input/Output Circuitry
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SIEMENS PMB 2205

Plastic Package, P-DS0-20~1 (SMD)
{Plastic Dual Small Outline)

- g8 0.35x45"
ki zﬁ]% routle s
NS . - _oz -
; - S [l I K!)'g/
[u|m|minI[mIEINld it otéo
1270 | * 0.4108 £
0 354-015 2) ~
— 20x% -1 10.310.3 |-

20 1
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LELELELL)
10

12,802~
Index Marking

1) Does not include plastic or metfal protrusions of 0.15 max per side
2) Does not include dambar protrusion of 0.05 max per side

Plastic Package, P-DS0-20-4 (SMD)
{Plastic Dual Small Outline)

0.65)| f 0.75+0.2
0.3+3:982) o1
2 |- {E{0.2530) 7.8%31s

20x
20 1 Seating Plane

1.99max
12Jmax

1.73£0.05

0.13+0.08
| Q1S d off

7.2:0.43'
Index Marking

1) Does not include plastic or metal protrusions of 0.15 max per side
2) Does not include dambar protrusion of 0.08 max per side

Sorts of Packing
Package outlines for tubes, trays etc. are contained in our

Data Book “Package Information”
Dimensions in mm

SMD = Surface Mounted Device
| ANS— HlARq~
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