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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.
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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.
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Critical components1 of the Semiconductor 
Group of Siemens AG, may only be used in 
life-support devices or systems2 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.
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Gewähr für die Freiheit von Rechten Dritter 
leisten wir nur für Bauelemente selbst, nicht 
für Anwendungen, Verfahren und für die in 
Bauelementen oder Baugruppen realisierten 
Schaltungen.
Mit den Angaben werden die Bauelemente 
spezifiziert, nicht Eigenschaften zugesichert.

Liefermöglichkeiten und technische Änderun-
gen vorbehalten.
Fragen über Technik, Preise und Liefermög-
lichkeiten richten Sie bitte an den Ihnen 
nächstgelegenen Vertrieb Halbleiter in 
Deutschland oder an unsere Landesgesell-
schaften im Ausland.
Bauelemente können aufgrund technischer 
Erfordernisse Gefahrstoffe enthalten. Aus-
künfte darüber bitten wir unter Angabe des be-
treffenden Typs ebenfalls über den Vertrieb 
Halbleiter einzuholen.
Die Siemens AG ist ein Hersteller von CECC-
qualifizierten Produkten.
9HUSDFNXQJ
Bitte benutzen Sie die Ihnen bekannten Ver-
werter. Wir helfen Ihnen auch weiter – wenden 
Sie sich an Ihren für Sie zuständigen Vertrieb 
Halbleiter. Nach Rücksprache nehmen wir 
Verpackungsmaterial sortiert zurück. Die 
Transportkosten müssen Sie tragen.
Für Verpackungsmaterial, das unsortiert an 
uns zurückgeliefert wird oder für das wir keine 
Rücknahmepflicht haben, müssen wir Ihnen 
die anfallenden Kosten in Rechnung stellen.
%DXVWHLQH�LQ�OHEHQVHUKDOWHQGHQ�*HUlWHQ�
RGHU�6\VWHPHQ�P�VVHQ�DXVGU�FNOLFK�GDI�U�
]XJHODVVHQ�VHLQ�
Kritische Bauelemente1 des Bereichs Halblei-
ter der Siemens AG dürfen nur mit ausdrückli-
cher schriftlicher Genehmigung des Bereichs 
Halbleiter der Siemens AG in lebenserhalten-
den Geräten oder Systemen2 eingesetzt wer-
den.
1 Ein kritisches Bauelement ist ein in einem 

lebenserhaltenden Gerät oder System ein-
gesetztes Bauelement, bei dessen Ausfall 
berechtigter Grund zur Annahme besteht, 
daß das lebenserhaltende Gerät oder Sy-
stem ausfällt bzw. dessen Sicherheit oder 
Wirksamkeit beeinträchtigt wird.

2 Lebenserhaltende Geräte und Systeme 
sind (a) zur chirurgischen Einpflanzung in 
den menschlichen Körper gedacht, oder (b) 
unterstützen bzw. erhalten das menschli-
che Leben. Sollten sie ausfallen, besteht 
berechtigter Grund zur Annahme, daß die 
Gesundheit des Anwenders gefährdet wer-
den kann.
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/1$�0,;(5
�

�30%�����

9HUVLRQ���� %LSRODU�,&

          
• Reduced external components

� 2YHUYLHZ

��� )XQFWLRQDO�'HVFULSWLRQ��%HQHILWV

• New B6HF bipolar technology, 25GHz ft
• Frequency range up to 1.1 GHz
• Small outline P-TSSOP 16 package
• 2.7-4.5V supply voltage
• -40°C to +85°C operational temperature range 
• 7.7 mA total current consumption, adjustable
• Standby function
 

• High isolation between mixer ports
• Good crosstalk performance

/1$�

• 17 dB gain, 1.3dB noise figure at 0.9GHz
• Gain adjustable over 20 db range
• 5.5mA current consumption 

0,;(5�

• Universal Gilbert cell mixer with adjustable mixer current
• 15dB gain, 9dB ssb noise figure for 0.9GHz at 45MHz IF
• IF up to 3GHz

��� $SSOLFDWLRQV�

• All wireless systems up to 1.1GHz
Semiconductor Group 5 06.96
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��� 3LQ�'HILQLWLRQV�DQG�)XQFWLRQV�

3LQ�1R� 6\PERO )XQFWLRQ

1 AREF LNA bias supply for AI input

2 AI LNA signal, base input

3 GND1 LNA ground

4 GND1 LNA ground

5 MO Mixer signal open collector output, not inverted

6 MOX Mixer signal open collector output, inverted,

7 VCC2 Mixer voltage supply

8 LOX Mixer local oscillator signal base input, inverted

9 LO Mixer local oscillator signal base input, not inverted

10 GND2 Mixer ground

11 MI Mixer signal emitter input, not inverted

12 MIX Mixer signal emitter input, inverted

13 STB Standby total circuit

14 VCC1 LNA voltage supply

15 AO LNA signal output, open collector

16 GC LNA gain control input
Semiconductor Group 7 06.96
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��� &LUFXLW�'HVFULSWLRQ

*HQHUDO�'HVFULSWLRQ

/1$

After entering the IC at pin AI the RF input signal is amplified in the lna stage. The gain
of this lna is controlled with the dc level at pin GC and can be adjusted over a range of
20 db. The output pin AO makes the amplified signal externally available for further use.
Matching networks at in-/ and output can be used to improve the gain and noise
performance. For reducing the series feedback of the emitter line the lna is connected to
GND with the two GND1 pins. At AREF the internal supplied reference voltage has to be
blocked for improving the noise performance and needs to be connected to AI for biasing
the lna transistor stages. VCC1 is the voltage supply for the lna.

0,;(5

The mixer used in this design is a symmetric gilbert cell mixer. The amplified and filtered
RF signal reenters the IC via a transformer at the pins MI/MIX, a base grounded
balanced input configuration. With an external supplied local oscillator at LO/LOX a up/
down converted output signal is created at the open collector pins MO/MOX. For biasing
the open collector pins need to be connected to an external voltage supply. The input
pins MI/MIX and LO/LOX can be used in a balanced or unbalanced configuration. Via
the pins VCC2 and GND2 the mixer voltage supply has to be connected to the IC.

&20021

Differential signals and symmetrical circuits are used throughout the mixer part of the IC.
An internal bias driver generates supply voltage and temperature compensated
reference voltages. The STB pin allows the circuit to be switched in a low power
consuming mode. All pins with the exception of AI,AO and GND1,2 are ESD protected.
Semiconductor Group 9 06.96
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� (OHFWULFDO�&KDUDFWHULVWLFV
  

��� $EVROXWH�0D[LPXP�5DWLQJV

The maximum ratings may not be exceeded under any circumstances, not even 
momentarily and individually, as permanent damage to the IC will result.

Ambient temperature 7amb�= -40°C...+85°C

� 3DUDPHWHU 6\PERO /LPLW�9DOXHV 8QLWV 5HPDUNV

0LQ 0D[

1 Supply Voltage 9S -0.3 5.5 V 9S=9CC1

=9CC2

2a Input Voltage 9MI/MIX -0.3 1.9 V 9S = 0V

2b Input Voltage 9LO/LOX 0.6 9S+0.3 V

2c Input Current ,AI 0.16 mA

2d Input Voltage 9GC -0.3 9CC1+0.3 V

2e Input Voltage 9STB -0.3 9S+0.3 V

2f Output current ,AO 8 mA

3a Output Voltage 9AREF no external Voltage to be con-
nected to AI

3b Open Collector Output Voltage 9MO/MOX 1.3 9S+0.3 V

3c Open Collector Output Voltage 9AO,9CC1 1.0 9S+0.3 V

4 Differential Input Voltage 9,DIFF 2.0 9PP

5 Junction Temperature 7j 125 °C

6 Storage Temperature 7S -40 125 °C

7 Thermal Resistance 5thJA 184 K/W
Semiconductor Group 10 06.96
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��� 2SHUDWLRQDO�5DQJH

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

Supply voltage 9VCC = 2.7V...4.5V, Ambient temperature 7amb = -40°C...85°C

1RWH� 3RZHU�OHYHOV�UHIHU�WR����2KPV�LPSHGDQFH

�� 3DUDPHWHU 6\PERO /LPLW�9DOXHV 8QLWV 5HPDUNV

0LQ 0D[

1 AI Input Frequency IAI 1100 MHz

2 MI/X Input Frequency IMI 3000 MHz

3 LO/X Input Frequency ILO 3000 MHz

4 IF Intermediate Frequency IIF 3000 MHz

5 Standby Voltage On 67%ON 2.0 9S V

6 Standby Voltage Off 67%OFF 0 0.5 V

7 Gain Control On *&ON 0 1.2 V Diagram4

8 Gain Control Off *&OFF 2.3 9S V Diagram4
Semiconductor Group 11 06.96
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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�99&&� �2.7V...4.5V, Ambient temperature�7DPE�= +25°C

All LNA mesasurements have been done with Siemens RT5880 Duroid (Teflon) Boards

* Minimum Values for external resistors at MI/MIX R1=R2=180Ω
 matching network used

� 3DUDPHWHU 6\PERO /LPLW�9DOXHV 8QLWV 7HVW
&RQGLWLRQV

7HVW
&LUFXLW0LQ 7\S 0D[

6XSSO\�&XUUHQW

1 Supply current, total IC ,5,6,7,14,15 7.7 mA STB ON,
no external
resistors
R1,2

1a,b

2 Supply current, total IC ,5,6,7,14,15 10.7 mA STB ON,
with ext.
resistors
R1,2=180Ω*

1a,b

3 Supply current, total IC ,5,6,7,14,15 <20 µA STB OFF 1a,b

*DLQ�&RQWURO

Adjustable gain range ∆G 20 dB Diagram 4 1a,b

/1$��6LJQDO�,QSXW�$,��PD[��JDLQ�DGMXVWHG

5 Input impedance vs. freq. 611 Diagram 2a 1a,b

6 Max. input level, 1db comp. 3AI -18.0 dBm f=0.9GHz 1a

7 Input intercept, third order ,,&3AI 0 dBm f=0.9GHz 1a

8 Noise figure )AI 1.3 dB f=0.9GHz 1a**

/1$��6LJQDO�,QSXW�$,���PLQ��JDLQ�DGMXVWHG

9 Input impedance vs. freq. 611 Diagram 2b 1a,b

10 Max. input level, 1db comp. 3AI -18.0 dBm f=0.9GHz 1a

11 Input intercept, third order ,,&3AI 0 dBm f=0.9GHz 1a

12 Noise figure )AI 8.0 dB f=0.9GHz 1a**
Semiconductor Group 12 06.96
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$&�'&�&KDUDFWHULVWLFV

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 9VCC = 2.7V to 4.5V, Ambient temperature 7amb = +25°

*matching network used

** referenced for specified mixer performance 

� 3DUDPHWHU 6\PERO /LPLW�9DOXHV 8QLW 7HVW
&RQGLWLRQV

7HVW
&LUFXLW0LQ 7\S 0D[

/1$��6LJQDO�2XWSXW�$2��PD[��JDLQ

13 Output current ,AO 5.0 mA 1a

14 Output impedance vs. freq. 622 Diagram 2a 1a

15 Power gain 621LNA 17 dB f=0.9GHz 1a

/1$��6LJQDO�2XWSXW�$2��PLQ��JDLQ

16 Output current ,AO 0.5 mA 1a

17 Output impedance vs. freq. 622 Diagram 2b 1a

18 Power gain 621LNA -3 dB f=0.9GHz 1a

0,;(5��6LJQDO�,QSXW�0,�0,;��'RZQFRQYHUVLRQ��5��� ���2KP

19 Input impedance vs .freq. =MI Diagram 3a 1a,b

20 Max. input level, 1 db comp.
at MO/MOX, IF=45MHz

3MI -15 dBm f=0.9GHz 1a

21 Input intercept point,
∆f=800kHz, IF= 45MHz

,,&3�MI 0 dBm f=0.9GHz 1a

22 Blocking level,
∆f=800kHz, IF=45MHz,
PIN,unwanted= -20dB

3IN,
unwanted

-16 dBm f=0.9GHz 1a

23 Noise figure, ssb
(NFSSB≤NFdsb+3dB),
IF=45MHz

)MI 9 dB f=0.9GHz 1a*

0,;(5��/RFDO�2VFLOODWRU�,QSXW�/2�/2;��'RZQFRQYHUVLRQ��5��� ���2KP

24 Input impedance vs freq. =LO Diagram 3b 2a,b

25 Input level 3LO -3 dBm f=0.9GHz 1a, **
Semiconductor Group 13 06.96
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$&�'&�&KDUDFWHULVWLFV

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 9VCC = 2.7V...4.5V, Ambient temperature 7amb = +25°C

� 3DUDPHWHU 6\PERO /LPLW�9DOXHV 8QLWV 7HVW
&RQGLWLRQV

7HVW
&LUFXLW0LQ 7\S 0D[

0,;(5��6LJQDO�2XWSXW�02�02;��'RZQFRQYHUVLRQ��5��� ���2KP

26 Output current ,MO+MOX 4.0 mA incl. R1,R2 1a

27a Output resistance 5MODiff 32 kOhm IF=45MHz 1a

27b 5MODiff 25 kOhm IF=300MHz 1b

28a Output capacitance &MODiff 0.36 pF IF=45MHz 1a

28b &MODiff 0.39 pF IF=300MHz 1b

29 Power gain, IF=45MHz 3MI 15 db f=0.9GHz 1a

30 Power gain, IF=300MHz 3MI 7 db f=0.9GHz 1b

0,;(5��,VRODWLRQ�%HWZHHQ�,Q��2XWSXW�����*+]��'RZQFRQYHUVLRQ��5��� ���2KP

31 MI to MO $MI-MO 50 db IMI=945MHz,
ILO=900MHz

1a

32 LO to MO $LO-MO 40 db “ 1a

33 LO to MI $LO-MI 35 db “ 1a

34 MO to MI $MO-MI 60 db “ 1a

35 MO to LO $MO-LO 60 db “ 1a
Semiconductor Group 14 06.96
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7HVW�&LUFXLW��D

7HVW�&LUFXLW�IRU����0+]�,QWHUPHGLDWH�IUHTXHQF\
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7HVW�&LUFXLW��

6�3DUDPHWHU�0HDVXUHPHQW�RI�$PSOLILHU
6����6����6����6��

The S-Parameters are tested at the indicated frequency on Duroid 5880 Teflon Boards.

Via the NWA the capacitive coupling is done. 
The output levels at port1 and 2 for pin x and y are -30dbm.

S11 and S22 have to be considered as design hints and are measured with SIEMENS
testboards.

7HVW 7HVW�IUHTXHQF\�
0+]

3LQ�; 3LQ�<

Amp.S11, S12, S21, 
S22

30 - 1100 AI AO

1HWZRUN�DQDO\]HU
=/ ��2KP

Pin y

Port 1

Port 2

'87

Pin x
Semiconductor Group 17 06.96
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6�3DUDPHWHU�/1$�, �P$��9&& ���9��I �������0+]��+LJK�*DLQ
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6�3DUDPHWHU�$PSOLILHU�, ���P$��9&& ���9��I �������0+]���/RZ�*DLQ
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7HVW�&LUFXLW��

6�3DUDPHWHU�0HDVXUHPHQW�RI�0L[HU
6����6����6����6��

The S-Parameters are tested at the indicated frequency and the equivalent parallel or
series circuit is calculated on this base.

Via the NWA the capacitive coupling is done and the open collector pins are connected
to VCC. The output levels at port1 and 2 for pin x and y are -30dbm for MI and MO
impedances and -3dbm for the LO impedance. S-Parameters have to be considered as
design hints and are measured with SIEMENS testboards. (Duroid 5880, Teflon Boards)

7HVW 7HVW�)UHTXHQF\�>*+]@ 3LQ�; 3LQ�<

LO/X-Input impedance 30-3000 8 9

MI/X-Input impedance 30-3000 11 12

MO/X-Output impedance 30-3000 5 6

'87
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7HVW�&LUFXLW��D

0L[HU�,QSXW�,PSHGDQFH�0HDVXUHPHQW
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(Plastic Package)

6RUWV�RI�3DFNLQJ
Package outlines for tubes, trays etc. are contained in our 
Data Book “Package Information”.

Dimensions in mmSMD = Surface Mounted Device
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