SIEMENS

ICs for Communications

RF/IF Double PLL Frequency Synthesizer

PMB 2347 Version 1.1

Preliminary Specification 05.99
(27 pages incl. this page)



Edition 08.98

Published by Siemens AG,
Bereich Halbleiter, Marketing-
Kommunikation, BalanstraBe 73,
81541 Minchen

© siemens AG 1995.
All Rights Reserved.

Attention please!

As far as patents or other rights of third parties
are concerned, liability is only assumed for
components, not for applications, processes
and circuits implemented within components
or assemblies.

The information describes the type of compo-
nent and shall not be considered as assured
characteristics.

Terms of delivery and rights to change design
reserved.

For questions on technology, delivery and
prices please contact the Semiconductor
Group Offices in Germany or the Siemens
Companies and Representatives worldwide
(see address list).

Due to technical requirements components
may contain dangerous substances. For infor-
mation on the types in question please contact
your nearest Siemens Office, Semiconductor
Group.

Siemens AG is an approved CECC manufac-
turer.

Packing

Please use the recycling operators known to
you. We can also help you — get in touch with
your nearest sales office. By agreement we
will take packing material back, if it is sorted.
You must bear the costs of transport.

For packing material that is returned to us un-
sorted or which we are not obliged to accept,
we shall have to invoice you for any costs in-
curred.

Components used in life-support devices
or systems must be expressly authorized
for such purpose!

Critical components? of the Semiconductor
Group of Siemens AG, may onI%/ be used in
life-support devices or systems~ with the ex-
press written approval of the Semiconductor
Group of Siemens AG.

1 A critical component is a component used
in a life-support device or system whose
failure can reasonably be expected to
cause the failure of that life-support device
or system, or to affect its safety or effective-
ness of that device or system.

2 Life support devices or systems are intend-
ed (a) to be implanted in the human body,
or (b) to support and/or maintain and sus-
tain human life. If they fail, it is reasonable
to assume that the health of the user may
be endangered.

Ausgabe 08.98

Herausgegeben von Siemens AG,
Bereich Halbleiter, Marketing-
Kommunikation, Balanstrale 73,
81541 Minchen

© Siemens AG 1995.
Alle Rechte vorbehalten.

Wichtige Hinweise!

Gewabhr fur die Freiheit von Rechten Dritter
leisten wir nur fir Bauelemente selbst, nicht
fur Anwendungen, Verfahren und fur die in
Bauelementen oder Baugruppen realisierten
Schaltungen.

Mit den Angaben werden die Bauelemente
spezifiziert, nicht Eigenschaften zugesichert.

Liefermoglichkeiten und technische Anderun-
gen vorbehalten.

Fragen Uber Technik, Preise und Liefermdg-
lichkeiten richten Sie bitte an den lhnen
nachstgelegenen Vertrieb Halbleiter in
Deutschland oder an unsere Landesgesell-
schaften im Ausland.

Bauelemente kénnen aufgrund technischer
Erfordernisse Gefahrstoffe enthalten. Aus-
kuinfte darliber bitten wir unter Angabe des be-
treffenden Typs ebenfalls Gber den Vertrieb
Halbleiter einzuholen.

Die Siemens AG ist ein Hersteller von CECC-
qualifizierten Produkten.

Verpackung

Bitte benutzen Sie die lhnen bekannten Ver-
werter. Wir helfen lhnen auch weiter —wenden
Sie sich an Ihren fir Sie zustandigen Vertrieb
Halbleiter. Nach Ricksprache nehmen wir
Verpackungsmaterial sortiert zurtick. Die
Transportkosten miissen Sie tragen.

Fir Verpackungsmaterial, das unsortiert an
uns zurlickgeliefert wird oder fiir das wir keine
Riicknahmepflicht haben, missen wir Ihnen
die anfallenden Kosten in Rechnung stellen.

Bausteine in lebenserhaltenden Geraten
oder Systemen missen ausdriicklich dafir
zugelassen sein!

Kritische Bauelemente! des Bereichs Halblei-
ter der Siemens AG diirfen nur mit ausdrickli-
cher schriftlicher Genehmigung des Bereichs
Halbleiter der Siemens AG in lebenserhalten-
den Geréten oder Systemen? eingesetzt wer-
den.

1 Ein kritisches Bauelement ist ein in einem
lebenserhaltenden Gerat oder System ein-
gesetztes Bauelement, bei dessen Ausfall
berechtigter Grund zur Annahme besteht,
daf das lebenserhaltende Gerét oder Sy-
stem ausfallt bzw. dessen Sicherheit oder
Wirksamkeit beeintrachtigt wird.

2 Lebenserhaltende Gerate und Systeme
sind (&) zur chirurgischen Einpflanzung in
den menschlichen Kérper gedacht, oder (b)
unterstiitzen bzw. erhalten das menschli-
che Leben. Sollten sie ausfallen, besteht
berechtigter Grund zur Annahme, daf3 die
Gesundheit des Anwenders geféahrdet wer-
den kann.



PMB 2347

Revision History:

Current Version: 08.98

Previous Version:

old Page

new Page

Subjects (major changes since last revision)




SIEMENS PMB 2347

Table of Contents Page
1 OV IV BW . 5
11 FeatUres . . .o 5
1.2 Pin Configuration . ......... .. . . 6
13 Pin Definitions and Functions . . .. ... ... ... . . 7
1.4 Functional Block Diagram ... ...ttt 9
15 Circuit Description . ... . 10
1.6 Phase Detector OULPULS . . . . oo oo e e e et as 13
1.7 Serial Control Data Formats . . . . ... ... 14
2 Electrical Characteristics . ....... ... .. 22
2.1 Absolute Maximum Ratings .. ... 22
2.2 Operational Range . ............ . i e 23
2.3 Typical Supply Current ICC . ... ... . . 23
2.4 AC/DC CharacteristiCsS . .. ...t e 24
2.5 Serial Control Data Format Timing . . .. ............ .. .. 27
2.6 Equivalent I/O Schematics . . ........ .. 28
2.7 RF INpUt SENSItiVity . ... ... e 30
2.8 Threshold Voltages of Schmitt-Trigger InputStage .. .................. 31
3 Package OUtIiNES .. ... . e 32

Semiconductor Group 4 08.98



SIEMENS

RF/IF Double PLL Frequency Synthesizer PMB 2347
Version 1.1 BiCMOS IC
1 Overview

The PMB 2347 is a RF/IF double PLL frequency HHHHHHHHH il
synthesizer implemented in Siemens’ high speed

T
BiCMOS technology B6HFC. The device contains two 3
PLLs with integrated prescalers especially designed 0 i
for use in battery powered radio equipment and mobile H H UH H H
telephones. Primary applications are single- and dual- JLL J“L '
band digital cellular systems e.g. GSM, PCN (DCS 0. 0.65
1800) and PCS systems.

1.1 Features

22 . Dimens. in mm
[¢—— 6.5—» Max. high:1.2

P-TSSOP-20

Operation range 2.7t0 5.0 V

Low operating current consumption
Programmable power down modes

High input sensitivity and high input frequencies:

PLL1 (RF): 2.8 GHz PLL2 (IF): 500 MHz
Programmable dual modulus prescaler divide ratio:
PLL1: 1:64/65 or 1:32/33 PLL2: 16/17 or 1:8/9
Dividing ratios:

A counters: PLL1: O to 63 PLL2: 0 to 15

N counters: PLL1: 3to 16,383 PLL2: 3to 16,383

R counters 3 to 16,383 for PLL1 and PLL2

Fast phase detectors and charge pump outputs without dead zone

High phase noise performance

Switchable polarity and programmable phase detector currents

External reference current setting for PD outputs

Fast serial 3-wire bus interface with low threshold voltage Schmitt-Trigger inputs for
interfacing with low voltage baseband circuits

Two data registers in PLL2 for fast IF band switching

A programmable multi-functional output port for lock detect (quasidigital lock detect)
and test mode

Type Ordering Code Package

PMB 2347 P-TSSOP-20

Semiconductor Group 5 08.98



SIEMENS PMB 2347
1.2 Pin Configuration
(top view)
1119 vear VCCc2 20
[ TT |l2 veD1 VPD2 19
11 1/3 cpPl CcP2 18
171 1|4 GND1 GND1 17
L IT |ls5 RF IF 16
[ T1T 116 RFX IFX 15
11 1|7 GND2 GND2 14
[T ||8 EN RI 13
[ 1|9 DA Rext 12
171 1|10 CLK LD/fo 11
P-TSSOP-20
Semiconductor Group 08.98



SIEMENS

PMB 2347

1.3 Pin Definitions and Functions

Pin No. Symbol Function

1 VCC1 Positive supply voltage for CMOS circuitry

2 VPD1 Positive supply voltage for charge pump of PLL1

3 CP1 PLL1 charge pump output
Phase detector tristate charge pump output

4 GND1 Ground for CMOS circuitry

5 RF1 RF frequency input 1
RF input with highly sensitive preamplifier for PLL1.
AC coupling must be set up.

6 RFX RF frequency input (inverted)
RF input with highly sensitive preampifier for PLL1.
AC coupling must be set up

7 GND1 Ground for bipolar circuitry

8 EN 3-Wire bus input: Enable
Enable input of the serial control interface with Schmitt-Trigger input stage. When
EN=H the input signals CLK and DA are disabled. When EN=L the serial control
interface is enabled. The received data are transferred to the registers with the
positive edge of the EN-signal.

9 DA 3-Wire bus input: Data
Data input of the serial control interface with Schmitt-Trigger input stage.The serial
data are read into the internal shift register with the positive edge of CLK.

10 CLK 3-Wire bus input: Clock
Clock input of the serial control interface with Schmitt-Trigger input stage

11 LD/fo Lock detector output
Unipolar output of the phase detector in the form of a pulse-width modulated
signal. In the locked state the output signal is at H-level. In standby mode the
output is resistive.
For test purpose the push pull output fo is enabled.

12 Rext CP& Prescaler reference current setting
External resistor for CP & Prescaler reference current setting.

13 RI Reference frequency input
Input with highly sensitive preamplifier. With small input signals AC coupling must
be set up, where DC coupling can be used for large input signals.

14 GND2 Ground for bipolar circuitry

15 IFX IF frequency input (inverted)
IF input with highly sensitive preampifier for PLL2.
AC coupling must be set up.

16 IF IF frequency input
IF input with highly sensitive preampifier for PLL2.
AC coupling must be set up.

17 GND1 Ground for CMOS circuitry

18 CP2 Phase detector tristate charge pump output for PLL2

19 VPD2 Positive supply voltage for charge pump 2.

20 VCC2 Positive supply voltage for bipolar circuitry

Semiconductor Group
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SIEMENS

PMB 2347

1.4 Functional Block Diagram
1| PLL1 (RF) - — 20
0 Modulus Contro
vee1{> ~—] : : < Ve
A Y
5 14 Bit 6 Bit 1
N-Counter A-Counter 9
VPD1 VPD2
Data Reg. »| Data Reg.
Y Shadow Reg. Shadow Reg.
8] Phase Phase L
PD1 Detector| | —»| Shift Register || Shift Register Detector | PD2
A A
4 | 17
GNDlH o o 14 Bit . 14 Bit If GND1
— OO R1-Counter R1-Counter
Modl|F &
5 y Data Reg. |« 16
RF Shadow Reg. [ DataReg. | IF
| Shift Register I‘ ‘I Shift Register |
6 15
RFX IFX
N~
-
o@D
Mod2 -
7 Modulus Control I— 14
GND2}—] ] 1 | onp2
A
L 14 Bit <d 4 Bit
8 N-Counter A-Counter 13
EN T —— RI
Multiplexer }—" Multiplexer |
o i
9 Serial o Data Reg. 1 > Data Reg. 1 / . 12
DA }-» Control Data Reg. 2 Data Reg. 2 Bias le—]| REXT
Logic k < Iref
10 —>| Shift Register }—>| Shift Register| 11
CLK ) ';5 [ LD/fo
PLL2 (IF)
P-TSSOP-20
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SIEMENS PMB 2347

15 Circuit Description

General Description

The PMB 2347 consists of two fully programmable PLLs, one for the RF and one for the IF frequency range. Each PLL contains a

high frequency dual modulus prescaler, an A- and a N-counter with dual modulus control logic, a reference- (R-) counter, and a phase

detector with charge pump output. The two synthesizers are controlled via the common serial 3-wire interface.

The reference frequency is applied at the common RI-input and divided by the R-counter of each PLL. Its maximum value is 45 MHz.

The RF and IF input frequencies will be divided by the corresponding prescalers with a programmable 32/32 or 64/65 (RF) and 8/9

or 16/17 (IF) divide ratio and the following programmable A/N-counters. The maximum RF frequency value is 2.8 GHz and 500 MHz

for the IF frequency.

The phase and frequency detectors with the charge pumps have a linear operating range without a dead zone for very small phase

deviations.

The multifunctional output port LD/fo can be programmed as lock detector and test output.

Programming

Programming of the IC is done via the serial data interface. The content of the bus telegram (serial data format) is assigned to the

functional units according to the address.

The most significant bit (MSB) of the serial data formats is shifted first.

The short control data format allows a fast PD-current change.

The long control data format allows the programming of asynchronous or synchronous data acquisition of PLL1 (RF), 4 different PD-

output current modes for the PLL1 and 1 PD-output current modes for PLL2, polarity setting of the PD-output signals, 2 standby

modes, charge pump pulse width and the prescaler divide ratio.

The A/N-counter data format of PLL1 contains the A/N-counter value.. The data format of PLL2 comprise the counter values as well.

The R-counter data format contains the R-counter values.

The PLL1 (RF) of PMB 2347 offers the possibility of synchronous counter and charge pump current programming to avoid phase

errors at the phase detector when R- and A-/N-counter are programmed one after another or the charge pump current is altered.

Asynchronous Mode:

The serial data is written directly to the data registers of the addressed counter with the Enable pulse. As each counter is loading the

new starting value after it is decremented to ,zero“, the counters changes therefore their counter values asynchronously to the

others.

Synchronous Mode (only for RF):

In this mode counter programming is controlled by the R- and N-counters. The serial data (exception: higher part of long control data

format) is first written with the Enable pulse to the corresponding shadow registers. From there the values for R-counter, A-/N-counter

and charge pump current values of short/long control data format are loaded into the corresponding data register when the N-counter

reaches ,zero+1“. Therefore the change of all counter states is synchronised to the reloading of the N-counter to avoid additional

phase error caused by the programming. The transfer of the charge pump current values into the corresponding data register is tied

to the N-counter loading, but follows the loading of the N-data register in the distance of one N-counter dividing ratio. This guarantees

that a new PD-current value becomes valid at the same time when the counters are loaded with the new data.

Synchronous programming sequence:

1.Setting of synchronous counter programming by bit c13 of long control data format.

2.Programming of the R-counter, and optional short control data format. With the Enable signal data is loaded into the shadow
registers.

3.Programming of the A/N-counter. Data is loaded into shadow registers, the EN-signal starts the synchronous transfer to the data
registers.

Synchronous data programming is of especial advantage, when large frequency steps are to be made in a short time. For this
purpose a high reference frequency can be programmed in order to achieve rapid — “rough” — transient response. This method
increases the fundamental frequency by nearly the square root of the reference frequency ratio and therefore the settling time is
reduced. When rough lock is achieved, another synchronous data transfer is needed to switch back to the original channel spacing.
A “fine” lock in will finish the total step response. It may not be necessary to change reference frequency, but it make sense to perform
synchronous data acquisition in any case. Especially for GSM, PCN (DCS 1800) and PCS systems the synchronous mode should
be used to achieve best performance of the PMB 2347.

Standby Condition (power down)

Each PLL of the PMB 2347 has two programmable standby modes to reduce the current consumption (standby 1, standby 2).
Standby 1: The corresponding PLL is switched off, the current consumption is reduced below 1 pA.

Standby 2: The corresponding counters, the charge pump and the outputs are switched off. Only the preamplifier of RI-input stays
active. (See standby table)

Semiconductor Group 9 08.98
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PMB 2347

Divide ratio programming
The frequency of an external VCO controlled by the PMB 2347 is given below:

foen = [(PIN) +A] OB = M g
VCO — [( ) ] R - R Rl
with A< N,

fvco: frequency of the external VCO

fri: reference frequency

N: divide ratio of the N-counter

A: divide ratio of the A-swallow counter

P: divide ratio of the prescaler

R: divide ratio of the R-counter

M=P*N+A: total divide ratio

Note: for continuous frequency steps following condition is necessary

[PIN+A]=POP-1)

Prescaler Divide Ratio

For the highest input frequencies of the prescalers the larger divide ratio is necessary:
RF-PLL:64/65 for frequencies greater 1500 MHz

IF-PLL:16/17 for frequencies greater 375 MHz

Fast wake-up programming

When the circuit is connected to the supply voltage all registers are undefined. Due to the fact that each counter is loading its new
start value after it is decremented to ,zero", the start-up time of the counters with the programmed values is too long for some
applications. If the counters are programmed in standby mode 2 and the PLLs are switched afterwards in operating mode, the
counters are starting immediatly with the programmed values. Therefore following data transfer sequence is recommended:

Fast Wake Up Data Transfer Sequence
Step Serial Data Transfer Sequence
1 Long Control Word: Asynchronous Mode, Standby2
2 R-Counter
3 A-/N-Counter
4 Long Control Word: Synchronous Mode, Operating Mode

Semiconductor Group 10
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PMB 2347

1.6 Phase Detector Outputs

RI

fx  (RIR)

RF1/2

f,  (RF1:M)
(RF2:M)

P-Channel
cpP Tri-State
N-Channel

positive Polarity

CcP P-Channel
Tri-State
N-Channel

negative Polarity

LD

fUT

T T
—
]

Frequency #, < fg
fy lagging

Frequency f, > fg
fy leading

Frequency f, = fx
lock state

The timing diagram is valid for PLL1and PLL2.

Semiconductor Group
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PMB 2347

1.7 Serial Control Data Formats

Address of Data Formats

Address Data Format Addressed PLL

a2 al a0

0 0 0 Short Control Data Format PLL1 (RF)
0 1 0 Long Control Data Format PLL1 (RF)
1 0 0 A-/N-Counter PLL1 (RF)
1 1 0 R-Counter PLL1 (RF)
0 0 1 Short Control Data Format PLL2 (IF)
0 1 1 Long Control Data Format PLL2 (IF)
1 0 1 A-/N-Counter PLL2 (IF)
1 1 1 R-Counter PLL2 (IF)

In general each PLL can independently be addressed without affecting the other PLL (See also Test Modes).
NOTE: MSB of all serial data is shifted first

Short Control Data Formats

PLL1 PLL2
Bit Bit Function Bit Bit Function
LSB LSB
0 0 a0 Address 0 1 a0 Address
1 0 al Address 1 0 al Address
2 0 a2 Address 2 0 a2 Address
3 c0 LD InActive 3 c0 reserved
4 cl CP current 2 4 cl reserved
5 c2 CP current 1 5 c2 CP current
6 c3 PLLSel 6 c3 reserved
MSB MSB
Long Control Data Formats
PLL1 PLL2
Bit Bit Function Bit Bit Function
LSB LSB
0 0 a0 Address 0 1 a0 Address
1 1 al Address 1 1 al Address
2 0 a2 Address 2 0 a2 Address
3 c0 reserved 3 c0 reserved
4 cl CP current 2 4 cl reserved
5 c2 CP current 1 5 c2 CP current 1
6 c3 PLLSel 6 c3 reserved
7 c4 PSC Div. Ratio 7 c4 PSC Div. Ratio
8 c5 reserved 8 c5 reserved
9 c6 CPP width 2 9 c6 CPP width 2
10 c7 CPP width 1 10 c7 CPP width 1
11 c8 standby 2 11 c8 standby 2
12 c9 standby 1 12 c9 standby 1
13 c10 CP polarity 13 c10 CP polarity
14 cll Mode 2 14 cl1 reserved
15 cl2 Mode 1 15 c12 reserved
16 c13 Sync/Async 16 MSB c13 reserved
MSB Mode
Semiconductor Group 12 08.98




SIEMENS PMB 2347
A/N-counter Data Formats
PLL1 PLL2
Bit Bit Function Bit Bit Function
LSB LSB
0 0 a0 Address 0 1 a0 Address
1 0 al Address 1 0 al Address
2 1 a2 Address 2 1 a2 Address
3 LSB n0 3 LSB n0
4 nl 4 nl
5 n2 5 n2
6 n3 6 n3
7 n4 7 n4
8 n5 8 n5
9 n6 N1-Counter 9 né N2-Counter
10 n7 10 n7
11 n8 11 n8
12 n9 12 n9
13 nl10 13 nl0
14 nll 14 nll
15 nl2 15 nl2
16 MSB nl3 16 MSB nl3
17 LSB ac0 17 LSB acO
18 acl 18 acl
19 ac2 Al-Counter 19 ac2 A2-Counter
20 ac3 20 MSB ac3
21 acd
22 MSB ach
R-counter Data Formats
PLL1 PLL2
BitNo Bit Function BitNo Bit Function
LSB LSB
0 0 a0 Address 0 1 a0 Address
1 1 al Address 1 1 al Address
2 1 a2 Address 2 1 a2 Address
3 LSB r0 3 LSB r0
4 rl 4 rl
5 r2 5 r2
6 3 6 3
7 r4 7 r4
8 5 8 5
9 (5} 9 (5}
10 7 R1-Counter 10 7 R2-Counter
11 8 11 8
12 r9 12 r9
13 r10 13 rl0
14 ril 14 ril
15 r12 15 ri2
16 MSB r13 16 MSB rli3
MSB MSB
Semiconductor Group 13 08.98
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Function Tables:

Programming of Operation and Test Modes

cl2 cll c3 Functional Mode Affected Output:
Mode 1 Mode2 PLLSel Pin1l=BSWI/LD
0 0 0 Test 1 fvnl (PLL1)
1 0 0 Test 2 frnl (PLL1)
0 1 0 reserved frnl (PLL1)
1 1 0 NORMAL OPERATION, LD of PLL1 active Lock Detect PLL 1
0 0 1 Test3 fvn2 (PLL2)
1 0 1 Test 4 frn2 (PLL2)
0 1 1 reserved frn2 (PLL2)
1 1 1 NORMAL OPERATION, LD of PLL2 active Lock Detect PLL 2

Programming of CP Current of PLL1

c2 cl CP Current [mA] Remark
CP currentl CP current2
0 0 1.2 mA
1 0 2.0mA
0 1 2.8 mA with 100pA reference current
1 1 4.0 mA

Programming of CP Current of PLL2

c2 CP Current [mA] Remark
CP currentl
0 Tristate

with 100pA reference current

1 1.0 mA

Programming of Charge Pump Pulse Width of both PLLs

c7 cé Pulse Width [ns] typ. Remark
CPP Width 1 CPP Width 2

0 0 1.6 ns

1 0 6.0 ns

0 1 9.0ns

1 1 13.0ns

Standby or Power Down Programming of both PLLs

Control Bits Mode Affected Output Pins
Z: High Impedance (Tristate)

c9 c8 Pin11 Pin3 Pin18
standbyl standby?2 LD/fo CP1 CP2

0 0 standbyl off z z

1 0 standby?2 off z z

0 1 standbyl off z z

1 1 Operation Mode active active active

Semiconductor Group 14 08.98



SIEMENS PMB 2347
Programming of Syncronous/Asyncronous Mode of PLL1
c13 Syncronous/Asyncronous Mode
Sync/Async
0 Asynchronous Mode of PLL 1
1 Synchronous Mode of PLL 1
Programming of PD Polarity of both PLLs
Control Bit PD Polarity
c10
PD Polarity
0 negative Polarity
1 positive Polarity
Programming of Prescaler Divide Ratio of both PLLs
Control Bit Prescaler Divide Ratio
c4
PSC Div. Ratio
0 PLL1: 32/33 PLL2: 8/9
1 PLL1: 64/65 PLL2: 16/17
Programming of PLL Select
Control Bit PLL Select
c3of PLL1
0 PLL1 (RF)
1 PLL2 (IF)
Programming of Data Register Select
Control Bits IF Data Register Select
c3of PLL2
0 Data register 1
1 Data register 2
Semiconductor Group 15 08.98




SIEMENS PMB 2347

2 Electrical Characteristics

2.1 Absolute Maximum Ratings

The maximum ratings may not be exceeded under any circumstances, not even momentarily and individually, due to permanent
damage to the device.

Parameter Symbol Limit Values Units Remarks
Min Max

Supply Voltage Veewn -0.3 5.5 \

Input Voltage \ -0.3 Veew2+0.3 \Y

Output Voltage Vo GND Vecwz \

Total power dissipation Piot 300 mwW

Ambient temperature Ta -40 85 °C in operation

Storage temperature Tsig -50 125 °C

Thermal Resistance Rinsa 170 KW

ESD Integrity VEsp KV

(according to MIL 883 Method 3015.7)

2.2 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 Vcypp = 2.7V...5.0V, Ambient temperature Ty, = -40°C...85°C Typical

Parameter Symbol Limit Values Units
Min Max

Supply Voltage Veewe 2.7 5.0 \

Input frequency RF frRE 250 2800 MHz Veeiz = 3.6V
Input frequency IF fie 100 500 MHz

Input reference frequency fri 1 45 MHz

CP-output current of PLL1 /epy ! 4 +20% mA

CP-output current of PLL2 /epa ! 1 +20% mA

CP-output voltages Vepin 0.5 Vpp1o - 0.5 \

Ambient temperature Ta -40 85 °C
23 Typical Supply Current Icc

Parameter Symbol Limit Values Units Test

Min Typ Max Conditions

Supply voltage Veewz 3.6 \ Rext = 12k

Supply current: Note 1)

PLL1 & PLL2 active lccie 9.5 mA typical values for preliminary
PLL1 active, PLL2 standby lecuz 73 mA design S1004E1

PLL1 standby2, PLL2 active lccie 3.4 mA 'standby?’-current will be
PLL1 & PLL2 standby 2 lccz 379 A F’:h'/‘l’;vzéfl’x;‘l’?ﬂgn
PLL1 & PLL2 standby 1 lccin 220 UA

1) fre1 = 900MHz, Vg = 150mVrms, fres = 420MHz, Vg, = 150mVrms, fg, = 10MHz, Vg, = 150mVrms,
Icp1 = 4.0mA, Icpy = 2.0mA, Iref = 100 pA

Semiconductor Group 16 08.98
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2.4

AC/DC Characteristics

AC/DC characteristics involve the spread of values guaranteed within the specified supply voltage and ambient temperature range.
Typical characteristics are the median of the production.

Supply voltage Vg2 = 2.7V...5.0V, Ambient temperature T, = -40°C to 85°C

Parameter Symbol Limit Values Units Test
Min [ Typ [ Max Conditions
Input Signals DA, CLK, EN (Schmitt-Trigger input stage)
H-input voltage Vi 0.7 Ve Vee \
L-input voltage Vi 0.3 Ve \
Input capacity C 5 pF
H-input current Iy 10 HA V| = Vceo = 3.6V
L-input current I -10 HA V= GND
Input Signal RI
Input voltage Vi 100 mvrms f =4..45MHz, V¢ 1= 3.6V
Slew rate 4 Vlius Veep =2.7..5.0V
Input capacity C 3 pF
H-input current Ig 30 HA Vi =Vge1=5.0
L-input current Vi -30 HA V= GND
Input Signals RF
Input voltage vV mVrms f = 150...450MHz,
P, -12 +6 dBm
Input voltage \ mVrms f =450...2500MHz,
P, -20 +4 dBm
Input voltage \ mVrms f =2500...2800MHz,
P, -10 2.5 dBm
Input Signals IF
Input voltage \ mVrms f =100...350 MHz,
P, -16 +4 dBm
Input voltage \ mVrms f =350...450 MHz,
P, -25 -5 dBm
Input voltage \ mVrms f =450...600 MHz,
P, -25 -15 dBm
Output Current ICP1
"1.2 mA" lcp1 -20% 1.2 +20% mA Vpp1= 3.6V, Vepy = Vpp1/2
"2.0 mA" lcp1 -20% 2.0 +20% mA Ireg = 100pA
"2.8 mA" lcp1 -20% 2.8 +20% mA
"4.0 mA" lcp1 -20% 4.0 +20% mA
"Tristate" Nl cpy/ 0.1 10%) nA *) guaranteed by design
Output Current ICP2
"1.0 mA" lcpo -20% +20% mA Vpp2 = 3.6V, Vepo = Vppo/2
Irer = 100pA
"Tristate" Nl cpo! 0.1 10%) nA *) guaranteed by design
Magnitude Variation
"+1.2 mA" Icpmy 4 % Vppi= 5V, Vep1 = Vppi/2
"+2.0 mA" lcpmyv 4 % Ireg = 100pA
"+2.8 mA" lcpmv 4 %
"+4.0 mA" lcpmyv 4 % see 'Chargepump Specification’ for
"-1.2 mA" lcpmyv 6 % details on spurious suppression
"-2.0 mA" lcpmyv 6 %
"-2.8 mA" lcpmyv 6 %
"-4.0 mA" lcpmyv 6 %
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SIEMENS PMB 2347
Parameter Symbol Limit Values Units Test

Min Typ Max Conditions
Current Mismatch
1.2 mA" lcpMM 0.7 % Vpp2= 5V, Veps = Vpp2/2
"2.0 mA" lcpmM 1.3 % Irer = 100pA
"2.8 mA" lcpmM 1.8 %
“4.0 mA" lcpmm 1.5 %
Output Rext
VRext VRext 1.2 \ Ve = 3.6V, Rext=12k
IRext IRext 100 PA Ve = 3.6V, Rext=12k
Output Signal BSW at BSW/LD-Pin (n-channel open drain)
L-output voltage VoL 0.4 \ Veep =2.7...3.6V,

loL =0.3mA

Fall time te 3 10 ns Veer = 3.6V,C=10pF

Semiconductor Group
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2.5 Serial Control Data Format Timing
tR [’F
il g e B —
Vin
ax S NS\
vie /
twicL
Ips
) ).
Vi \ / L \ \ /
on X A
— — |-
lcLe ‘ ecL
\
EN vV, V
- H / M
—  fwHeN
Vin q
PORT "
V“_ ol
— Ipep
Parameter Symbol Limit Values Unit
min. max.
Clock frequency foL 15 MHz
H-pulsewidth (CLK) twHCL 30 ns
L-pulsewidth (CLK) twiLcL 30 ns
Data setup tpg 20 ns
Setup time Clock-Enable tcLE 20 ns
Setup time Enable-Clock tecL 20 ns
H-pulsewidth (Enable) tWHEN 60 ns
Rise, fall time R, IR 10 us
Propagation delay time EN-PORT tbep 1 us
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2.6 Equivalent I1/O Schematics

Serial Control Input Equivalent LD as Lock Detector

PD Output Equivalent OSW Output Equivalent
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2.7 Equivalent I/O Schematics (continued)

RF and IF Input Equivalent

RF/IF RFx / IFx

RI Input Equivalent

STDBY

500KQ

|

RI

' ' /STDBY

______________
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-drain pin is pulled to 2.0 V over 5k1.

IF-PLL is in standby mode. V¢ is 2.7 V. The testport open

A:0
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2800

2550

2300

2050

1800

1550

Input Frequency [MHz]
BASELINE = - - - TOPLINE —i—SPECVS.QS‘

1300

1050

800

RF-PLL is in standby mode. V¢ is 2.7 V. The testport open-drain pin is pulled to 2.0 V over

Input Sensitivities
Typical RF Sensitivity

The cut-off frequency can be increased to typ. >3.45GHz by using a V¢ 0f 5.0 V;

The following sections show the typical performance at +25'C.

SIEMENS
The PLL setup is: Psc:64/65. N:3
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-10

0 o 10

[wap] 1amod nduj

Typical Ri Sensitivity

SIEMENS

The PLL setup is: R:3; RF-PLL is in standby mode. V¢ is 3.6V. The testport open-drain pin is pulled to 2.0 V over 5k1.

2.8.3

08.98
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29 Charge Pump Currents

A

ISnKmax

Isnk;

Isnk,ﬁg1 N

<AVSI'C >
o
Vpp/2 Vep
Vs

ISrCmin A

Isrcyp ya=

ISICmax

Fig. 1: Definition of Charge Pump Currents
Terms and Abbreviations:
Vep Supply Voltage of Charge Pump AVgosnk  Offset Voltage from GND or Vpp
1sNKmax Maximum Sink Current @ Vpp-AVgni ISrCmax ~ Maximum Source Current @ GND+AV,.
Isnkiyp Typical Sink Current @ Vpp/2 Isrcyyp Typical Source Current @ Vpp/2
1sNKmin Minimum Sink Current @ GND+AV,¢ ISrCrmin Minimum Source Current @ Vpp-AVgnk
Specification of Charge Pump Characteristics
Charge Pump Output Magnitude Variation CPMV: Charge Pump Current Mismatch CPCM:
lsnkmax_lsnkmin Is1Cax 1 Cnin Isnkt —lsre,
2 2 2
——————— [100% ———— [100% ———=—— [100%
Isnkrnax+lsnkrnin Isrcmax+lsrcmin Isnkt +lsre,
2 2 2

Spurious Suppression:

Presuming a standard GSM-application - RF: 900MHz, PD frequency: 200kHz, Vcc: 2.7V, Ty.: -40...+85'C - for spurious
suppression better than 70dB, it is recommendet that

AV should be less or equal than 0.85 V and AV, less or equal than 1.05 V.
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2.10 Threshold Voltages of Schmitt-Trigger Input

Typical Vin Thresholds of 3W-Bus

—«&— typ. High min.
—8—typ. Low max.

VCC

1,32
1,22 g
-
_ -
1,12 —
/ - / 3/
1,02 / /
7’ /
7’
7’
¥
0,92 B/
0,82
2,5 3 35 45
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SIEMENS
3 Package Outlines
P-TSSOP-20
(Plastic Package)
1)
4.4+01
] et — |
) ,’i?g?
S| &y 2 53w
ST S
SR =] o
Ty T
- f
0229382 =] +0.15
L8 | . [Bl0A®IAIC]20x 2601
20 11 -
RARAARARAA 2]0.2[B] 20x
)
CEEEEEEEEL]
1 10
1)
6.5101
~—=p—[A]
Index Marking
1) Does not include plastic or metal protrusion of 0.15 max. per side
2) Does not include dambar protrusion of 0.08 max. per side
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