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		  Datasheet File OCR Text:


		  keysight technologies   pxi rf switch modules   dc to 3 ghz  M9128A, m9146a, m9147a, m9148a, m9149a,  m9150a, m9151a, m9152a, m9153a data sheet challenge the boundaries of test keysight modular products 

 introduction product description the keysight technologies pxi rf switch modules deliver high-performance, high-density switching up  to 3 ghz, and are available in multiple configurations to integrate into a variety of test environments.  modern rf relay technology delivers low insertion loss and vswr for excellent rf signal integrity and  dynamic range when routing rf signals into your measurement equipment. select from the 8x12 300  mhz full cross point matrix, for connecting multiple points at one time, to the 1x4, 1x8, or 1x16 3 ghz  rf multiplexer configurations, for switching multiple points to a single point.   applications   C aerospace and defense   C electronic test   C semiconductor test   C wireless communications features   C frequency range: dc to 3 ghz    C multiple confgurations including high-density models   C 50 and 75 ohm versions   C high-quality smb connectors   C low insertion loss and vswr for excellent rf signal integrity   C software drivers to support most common programming environments   C high density rf switching in a pxi form factor   C chassis connector compatibility: cpci (j1), pxi-1 (j1 only), pxie hybrid slot   customer values   C high-density rf switching in a single pxi slot   C excellent rf signal integrity and dynamic range   C repeatable rf performance   C work in your environment of choice and reduce    development time   C fast and easy installation and confguration

 03  keysight pxi rf switch modules dc to 3 ghz  easy setup ... test ... and maintenance h  c t rf    pi            pi   pci  pi     pi   .  t pi          . i           . i        pi                . s  io   t  io  s                ai pi gpib usb elan rs  i        . i       . t             ii       . t io  s        ni io .  d                     .       iicom iic  liew                 liew matlab lw ci  s c c c ee   b. w           pi rf                   . e   i         liew lwci  s c c c   b  matlab  rf      . t                  . s          . t pi rf                   . m                . figure 1. rf switch soft front panel  

 04  keysight pxi rf switch modules dc to 3 ghz  specifications and characteristics rf      rf  d t    f   i    (typical) isolation (typical) vswr (typical) impedance (nominal) connectors M9128A 8 x 12 rf  matrix  switch pi x1 300 mh 2 db    300 m 40 db   300 m 2:1    300 m 50  smb male  connectors m9146a dual   1 x 4 rf  multiplexer pi x1 3  0.8 db  3   45 db    3   1.3:1 to   3  50 ,  off chan  termination smb male  connectors m9147a uad   1 x 4 rf  multiplexer pi x1 3  1 db    3  40 db    3   1.4:1 to   3  50   terminated  common smb male  connectors m9148a 1 x 8 rf  multiplexer pi x1 3  0.8 db    3  40 db    3   1.25:1 to    3  50  smb male  connectors m9149a 1 x 16 high- density rf  multiplexer pi x1 3  1.2 db    3  40 db    3   1.5:1 to   3  50  smb male  connectors m9150a dual   1 x 4 rf  multiplexer pi x1 3  1 db    3  45 db    3   1.55:1 to    3  75  smb male  connectors m9151a uad   1 x 4 rf  multiplexer pi x1 3  1.1 db    3  40 db    3   1.6:1 to   3  75  smb male  connectors m9152a 1 x 8 rf  multiplexer pi x1 3  1 db    3  45 db    3   1.5:1 to   3  75  smb male  connectors m9153a 1 x 16 rf  multiplexer pi x1 3  1.2 db    3  40 db    3   1.55:1 to  3  75  smb male  connectors specification and characteristic summary  following is a summary of specifications and characteristics for the keysight dc to 3 pi switches. more detailed specifica - tions and characteristics for each module are featured later in this document.         

 05  keysight pxi rf switch modules dc to 3 ghz  specifications and characteristics ma  rf   t ma    rf      pi . t             mh                .  d        rf . s   g  ma c    s  m i    f   mh  m     m  . a  s   m rf   w  o     r  (typical)  20 million   100 mwatts   figure 2. M9128A 8x12 rf matrix

 06  keysight pxi rf switch modules dc to 3 ghz  - 1 2 0 - 1 0 0 - 8 0 - 6 0 - 4 0 - 2 0 0 3 . 0 e + 0 6 1 . 0 e + 0 8 2 . 0 e + 0 8 3 . 0 e + 0 8 c r os s   t a l k   ( d b ) f r e q u e n c y   ( h z ) m9 1 2 8 a   -t y p i c a l   c r o s s t a l k   - a d j a c e n t   r o w s   r 1 - r 2   r 2 - r 3   r 3 - r 4   r 4 - r 3   r 5 - r 6   r 6 - r 7   r 7 - r 8 - 2 - 1 . 8 - 1 . 6 - 1 . 4 - 1 . 2 - 1 - 0 . 8 - 0 . 6 - 0 . 4 - 0 . 2 0 3 . 0 e + 0 6 1 . 0 e + 0 8 2 . 0 e + 0 8 3 . 0 e + 0 8 i n s e r t i on   l os s   ( d b ) f r e q u e n c y   ( h z ) m9 1 2 8 a   - t y p i c a l   i n s e r t i o n   l o s s   a c r o s s   m a t r i x b e s t   -   c o r n e r s a v e r a g e w o r s t   -   c e n t e r 1 1 . 5 2 2 . 5 3 3 . 0 e + 0 6 1 . 0 e + 0 8 2 . 0 e + 0 8 3 . 0 e + 0 8 v s w r f r e q u e n c y   ( h z ) m9 1 2 8 a   - t y p i c a l   v s w r   a c r o s s   m a t r i x b e s t   -   c o r n e r s a v e r a g e w o r s t   -   c e n t e r M9128A typical characteristics specifications and characteristics

 07  keysight pxi rf switch modules dc to 3 ghz  specifications and characteristics the m9146a and m9150a each contain two 1x4 rf switch  multiplexers in a single pxi module. they offer bi-directional  switching up to 3 ghz. the m9146a has extra switches  to route unused channels into a 50 ohm termination for  improved signal integritythere is also a 75 ohm version,  ideal for routing video rf signals. both modules offer excel- lent insertion loss and vswr for better rf signal integrity. figure 3. m9146a dual 1x4 rf switch multiplexer m9146a and m9150a dual 1x4 rf switch multiplexers  figure 4. m9150a dual 1x4 rf switch multiplexer specifications and characteristics general specifications m9146a m9150a channels dual 1 x 4  dual 1 x 4  switch type multiplexer multiplexer input impedance 50  75  frequency range 3 ghz  3 ghz  max volts 30 v  30 v  max current 1 a  1 a  switching characteristics, nominal max rf power 1 w  10 w  open/close time 3 msec  3 msec  relay life (typical) 10 million @ < 100 mwatts  

 08  keysight pxi rf switch modules dc to 3 ghz  1 1 . 1 1 . 2 1 . 3 1 . 4 1 . 5 1 . 6 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 v s w r f r e q u e n c y   ( h z ) m9 1 4 6 a   - t y p i c a l   v s w r b 1 - c h 1 b 1 - c h 2 b 1 - c h 3 b 1 - c h 4 b 2 - c h 1 b 2 - c h 2 b 2 - c h 3 b 2 - c h 4 - 2 - 1 . 8 - 1 . 6 - 1 . 4 - 1 . 2 - 1 - 0 . 8 - 0 . 6 - 0 . 4 - 0 . 2 0 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 i n s e r t i on   l os s   ( d b ) f r e q u e c y   ( h z ) m9 1 4 6 a   - t y p i c a l   i n s e r t i o n   l o s s b 1 - c h 1 b 1 - c h 2 b 1 - c h 3 b 1 - c h 4 b 2 - c h 1 b 2 - c h 2 b 2 - c h 3 b 2 - c h 4 - 1 2 0 - 1 0 0 - 8 0 - 6 0 - 4 0 - 2 0 0 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 i s ol a t i on   ( d b ) f r e q u e n c y   ( h z ) m9 1 4 6 a   - t y p i c a l   i s o l a t i o n b 1 c h 1 - b 1 c h 3 b 1 c h 1 - b 1 c h 4 b 1 c h 4 - b 1 c h 2 b 2 c h 1 - b 2 c h 3 b 2 c h 1 - b 2 c h 4 b 2 c h 4 - b 2 c h 2 m9146a typical characteristics specifications and characteristics

 09  keysight pxi rf switch modules dc to 3 ghz  - 1 2 0 - 1 0 0 - 8 0 - 6 0 - 4 0 - 2 0 0 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 c r os s   t a l k   ( d b ) f r e q u e n c y   ( h z ) m9 1 4 6 a   - t y p i c a l   c r o s s t a l k   - a d j a c e n t   c h a n n e l b 1 c h 1 - b 2 c h 2 b 1 c h 2 - b 2 c h 3 b 1 c h 3 - b 2 c h 4 b 2 c h 1 - b 2 c h 2 b 2 c h 2 - b 2 c h 3 b 2 c h 3 - b 2 c h 4 - 1 2 0 - 1 0 0 - 8 0 - 6 0 - 4 0 - 2 0 0 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 c r os s   t a l k   ( d b ) f r e q u e n c y   ( h z ) m9 1 4 6 a   - t y p i c a l   c r o s s t a l k   - b a n k   t o   b a n k b 1 c h 1   -   b 2 c h 1 b 1 c h 2   -   b 2 c h 2 b 1 c h 3   -   b 2 c h 3 b 1 c h 4   -   b 2 c h 4 specifications and characteristics ma   

 010  keysight pxi rf switch modules dc to 3 ghz  1 1 . 1 1 . 2 1 . 3 1 . 4 1 . 5 1 . 6 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 v s w r f r e q u e n c y   ( h z ) m9 1 5 0 a   - t y p i c a l   v s w r b 1 - c h 1 b 1 - c h 2 b 1 - c h 3 b 1 - c h 4 b 2 - c h 1 b 2 - c h 2 b 2 - c h 3 b 2 - c h 4 - 2 - 1 . 8 - 1 . 6 - 1 . 4 - 1 . 2 - 1 - 0 . 8 - 0 . 6 - 0 . 4 - 0 . 2 0 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 i n s e r t i on   l os s   ( d b ) f r e q u e c y   ( h z ) m9 1 5 0 a   - t y p i c a l   i n s e r t i o n   l o s s b 1 - c h 1 b 1 - c h 2 b 1 - c h 3 b 1 - c h 4 b 2 - c h 1 b 2 - c h 2 b 2 - c h 3 b 2 - c h 4 m9150a typical characteristics - 1 0 0 - 9 0 - 8 0 - 7 0 - 6 0 - 5 0 - 4 0 - 3 0 - 2 0 - 1 0 0 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 i s ol a t i on   ( d b ) f r e q u e n c y   ( h z ) m9 1 5 0 a   - t y p i c a l   i s o l a t i o n   b 1 c h 4 - b 1 c h 1 b 1 c h 4 - b 1 c h 2 b 1 c h 1 - b 1 c h 3 b 2 c h 4 - b 2 c h 1 b 2 c h 4 - b 2 c h 2 b 2 c h 1 - b 2 c h 3 - 1 0 0 - 9 0 - 8 0 - 7 0 - 6 0 - 5 0 - 4 0 - 3 0 - 2 0 - 1 0 0 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 c r os s   t a l k   ( d b ) f r e q u e n c y   ( h z ) m9 1 5 0 a   - t y p i c a l   c r o s s   t a l k   - a d j a c e n t   c h a n n e l b 1 c h 1 - b 1 c h 2 b 1 c h 2 - b 1 c h 3 b 1 c h 3 - b 1 c h 4 b 2 c h 1 - b 2 c h 2 b 2 c h 2 - b 2 c h 3 b 2 c h 3 - b 2 c h 4 specifications and characteristics

 011   keysight pxi rf switch modules dc to 3 ghz  specifications and characteristics the m9147a and m9151a each contain four 1x4 rf switch  multiplexers in a single pxi module. they offer bi-directional  switching up to 3 ghz. the m9147a features a  terminated  common that delivers better insertion loss and vswr to  ensure rf signal integrity. figure 5. m9147a quad 1x4 rf switch multiplexer m9147a and m9151a quad 1x4 rf switch multiplexers  figure 6. m9151a quad 1x4 rf switch multiplexer specifications and characteristics general specifications m9147a m9151a channels quad 1x4 quad 1x4 switch type multiplexer multiplexer input impedance 50  75  frequency range 3 ghz  3 ghz  max volts 30 v  30 v  max current 1 a  1 a  switching characteristics, nominal max rf power 2 w  10 w  open/close time 3 msec  3 msec  relay life (typical) 10 million @ < 100 mwatts  

 012  keysight pxi rf switch modules dc to 3 ghz  - 2 - 1 . 8 - 1 . 6 - 1 . 4 - 1 . 2 - 1 - 0 . 8 - 0 . 6 - 0 . 4 - 0 . 2 0 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 i n s e r t i on   l os s   ( d b ) f r e q u e c y   ( h z ) m9 1 4 7 a   - t y p i c a l   i n s e r t i o n   l o s s b 1 - c h 1 b 1 - c h 2 b 1 - c h 3 b 1 - c h 4 b 2 - c h 1 b 2 - c h 2 b 2 - c h 3 b 2 - c h 4 b 3 - c h 1 b 3 - c h 2 b 3 - c h 3 b 3 - c h 4 b 4 - c h 1 b 4 - c h 2 b 4 - c h 3 b 4 - c h 4 m9147a typical characteristics 1 1 . 1 1 . 2 1 . 3 1 . 4 1 . 5 1 . 6 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 v s w r f r e q u e n c y   ( h z ) m9 1 4 7 a   - t y p i c a l   v s w r b 1 - c h 1 b 1 - c h 2 b 1 - c h 3 b 1 - c h 4 b 2 - c h 1 b 2 - c h 2 b 2 - c h 3 b 2 - c h 4 b 3 - c h 1 b 3 - c h 2 b 3 - c h 3 b 3 - c h 4 b 4 - c h 1 b 4 - c h 2 b 4 - c h 3 b 4 - c h 4 - 1 2 0 - 1 0 0 - 8 0 - 6 0 - 4 0 - 2 0 0 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 i s ol a t i on   ( d b ) f r e q u e n c y   ( h z ) m9 1 4 7 a   - t y p i c a l   i s o l a t i o n b 1 c h 4 - b 1 c h 1 b 1 c h 4 - b 1 c h 2 b 1 c h 1 - b 1 c h 3 b 2 c h 4 - b 2 c h 1 b 2 c h 4 - b 2 c h 2 b 2 c h 1 - b 2 c h 3 b 3 c h 4 - b 3 c h 1 b 3 c h 4 - b 3 c h 2 b 3 c h 1 - b 3 c h 3 b 4 c h 4 - b 4 c h 1 b 4 c h 4 - b 4 c h 2 b 4 c h 1 - b 4 c h 3 - 1 2 0 - 1 0 0 - 8 0 - 6 0 - 4 0 - 2 0 0 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 c r os s   t a l k   ( d b ) f r e q u e n c y   ( h z ) m9 1 4 7 a   - t y p i c a l   c r o s s   t a l k   - b a n k   t o   b a n k b 1 c h 1 - b 3 c h 1 b 1 c h 2 - b 3 c h 2 b 1 c h 3 - b 3 c h 3 b 1 c h 4 - b 3 c h 4 b 2 c h 1 - b 4 c h 1 b 2 c h 2 - b 4 c h 2 b 2 c h 3 - b 4 c h 3 b 2 c h 4 - b 4 c h 4 specifications and characteristics

 013  keysight pxi rf switch modules dc to 3 ghz  specifications and characteristics m9151a typical characteristics 1 1 . 1 1 . 2 1 . 3 1 . 4 1 . 5 1 . 6 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 v s w r f r e q u e n c y   ( h z ) m9 1 5 1 a   - t y p i c a l   v s w r b 1 - c h 1 b 1 - c h 2 b 1 - c h 3 b 1 - c h 4 b 2 - c h 1 b 2 - c h 2 b 2 - c h 3 b 2 - c h 4 b 3 - c h 1 b 3 - c h 2 b 3 - c h 3 b 3 - c h 4 b 4 - c h 1 b 4 - c h 2 b 4 - c h 3 b 4 - c h 4 - 2 . 0 - 1 . 8 - 1 . 6 - 1 . 4 - 1 . 2 - 1 . 0 - 0 . 8 - 0 . 6 - 0 . 4 - 0 . 2 0 . 0 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 i n s e r t i on   l os s   ( d b ) f r e q u e n c y   ( h z ) m9 1 5 1 a   - t y p i c a l   i n s e r t i o n   l o s s b 1 - c h 1 b 1 - c h 2 b 1 - c h 3 b 1 - c h 4 b 2 - c h 1 b 2 - c h 2 b 2 - c h 3 b 2 - c h 4 b 3 - c h 1 b 3 - c h 2 b 3 - c h 3 b 3 - c h 4 b 4 - c h 1 b 4 - c h 2 b 4 - c h 3 b 4 - c h 4 - 1 0 0 - 9 0 - 8 0 - 7 0 - 6 0 - 5 0 - 4 0 - 3 0 - 2 0 - 1 0 0 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 i s ol a t i on   ( d b ) f r e q u e n c y   ( h z ) m9 1 5 1 a   - t y p i c a l   i s o l a t i o n b 1 c h 4 - b 1 c h 1 b 1 c h 4 - b 1 c h 2 b 1 c h 1 - b 1 c h 3 b 2 c h 4 - b 2 c h 1 b 2 c h 4 - b 2 c h 2 b 2 c h 1 - b 2 c h 3 b 3 c h 4 - b 3 c h 1 b 3 c h 4 - b 3 c h 2 b 3 c h 1 - b 3 c h 3 b 4 c h 4 - b 4 c h 1 b 4 c h 4 - b 4 c h 2 b 4 c h 1 - b 4 c h 3

 014  keysight pxi rf switch modules dc to 3 ghz  - 1 0 0 - 9 0 - 8 0 - 7 0 - 6 0 - 5 0 - 4 0 - 3 0 - 2 0 - 1 0 0 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 c r os s   t a l k   ( d b ) f r e q u e n c y   ( h z ) m9 1 5 1 a   - t y p i c a l   c r o s s   t a l k   - b a n k   t o   b a n k   b 1 c h 1 - b 3 c h 1 b 1 c h 2 - b 3 c h 2 b 1 c h 3 - b 3 c h 3 b 1 c h 4 - b 3 c h 4 b 2 c h 1 - b 4 c h 1 b 2 c h 2 - b 4 c h 2 b 2 c h 3 - b 4 c h 3 b 2 c h 4 - b 4 c h 4 - 1 0 0 - 9 0 - 8 0 - 7 0 - 6 0 - 5 0 - 4 0 - 3 0 - 2 0 - 1 0 0 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 c r os s   t a l k   ( d b ) f r e q u e n c y   ( h z ) m9 1 5 1 a   - t y p i c a l   c r o s s   t a l k   - a d j a c e n t   c h a n n e l s   b 1 c h 1 - b 1 c h 2 b 1 c h 2 - b 1 c h 3 b 1 c h 3 - b 1 c h 4 b 2 c h 1 - b 2 c h 2 b 2 c h 2 - b 2 c h 3 b 2 c h 3 - b 2 c h 4 b 3 c h 1 - b 3 c h 2 b 3 c h 2 - b 3 c h 3 b 3 c h 3 - b 3 c h 4 b 4 c h 1 - b 4 c h 2 b 4 c h 2 - b 4 c h 3 b 4 c h 3 - b 4 c h 4 specifications and characteristics m9151a typical characteristics (continued)

 015  keysight pxi rf switch modules dc to 3 ghz  m9148a and m9152a 1x8 rf switch multiplexers  the m9148a and m9152a each contain a 1x8 switch multiplexer in a single pxi  module. they offer bi-directional switching up to 3 ghz. the 1x8 configuration   offers excellent insertion loss and vswr for better rf signal integrity. specifications and characteristics general specifications m9148a m9152a channels 1x8 1x8 switch type multiplexer multiplexer input impedance 50  75  frequency range 3 ghz  3 ghz  max volts 30 v  30 v  max current 1 a  1 a  switching characteristics, nominal max rf power 10 w  10 w @ 2 ghz  open/close time 3 msec  3 msec  relay life (typical) 10 million @ < 100 mwatts   figure 7. m9148a and m9152a 1x8 rf switch multiplexers specifications and characteristics

 016  keysight pxi rf switch modules dc to 3 ghz  specifications and characteristics 1 1 . 1 1 . 2 1 . 3 1 . 4 1 . 5 1 . 6 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 v s w r f r e q u e n c y   ( h z ) m9 1 4 8 a   - t y p i c a l   v s w r c h 1 c h 2 c h 3 c h 4 c h 5 c h 6 c h 7 c h 8 - 2 - 1 . 8 - 1 . 6 - 1 . 4 - 1 . 2 - 1 - 0 . 8 - 0 . 6 - 0 . 4 - 0 . 2 0 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 i n s e r t i on   l os s   ( d b ) f r e q u e c y   ( h z ) m9 1 4 8 a   - t y p i c a l   i n s e r t i o n   l o s s c h 1 c h 2 c h 3 c h 4 c h 5 c h 6 c h 7 c h 8 m9148a typical characteristics - 1 0 0 - 9 0 - 8 0 - 7 0 - 6 0 - 5 0 - 4 0 - 3 0 - 2 0 - 1 0 0 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 i s ol a t i on   ( d b ) f r e q u e n c y   ( h z ) m9 1 4 8 a   - t y p i c a l   i s o l a t i o n     c h 8 - c h 1 c h 8 - c h 2 c h 8 - c h 3 c h 8 - c h 4 c h 1 - c h 8 c h 1 - c h 7 c h 1 - c h 6 c h 1 - c h 5 - 1 0 0 - 9 0 - 8 0 - 7 0 - 6 0 - 5 0 - 4 0 - 3 0 - 2 0 - 1 0 0 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 c r os s   t l a k   ( d b ) f r e q u e n c y   ( h z ) m9 1 4 8 a   - t y p i c a l   c r o s s   t a l k   - a d j a c e n t   c h a n n e l s c h 2 - c h 1 c h 3 - c h 2 c h 4 - c h 3 c h 5 - c h 4 c h 6 - c h 5 c h 7 - c h 6 c h 8 - c h 7

 017  keysight pxi rf switch modules dc to 3 ghz  specifications and characteristics 1 1 . 1 1 . 2 1 . 3 1 . 4 1 . 5 1 . 6 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 v s w r f r e q u e n c y   ( h z ) m9 1 5 2 a   - t y p i c a l   v s w r c h 1 c h 2 c h 3 c h 4 c h 5 c h 6 c h 7 c h 8 - 2 - 1 . 8 - 1 . 6 - 1 . 4 - 1 . 2 - 1 - 0 . 8 - 0 . 6 - 0 . 4 - 0 . 2 0 1 . 0 e + 0 7 5 . 1 e + 0 8 1 . 0 e + 0 9 1 . 5 e + 0 9 2 . 0 e + 0 9 2 . 5 e + 0 9 3 . 0 e + 0 9 i n s e r t i on   l os s   ( d b ) f r e q u e c y   ( h z ) m9 1 5 2 a   - t y p i c a l   i n s e r t i o n   l o s s c h 1 c h 2 c h 3 c h 4 c h 5 c h 6 c h 7 c h 8 m9152a typical characteristics - 1 0 0 - 9 0 - 8 0 - 7 0 - 6 0 - 5 0 - 4 0 - 3 0 - 2 0 - 1 0 0 1 . 0 e + 0 7 5 . 1 e + 0 8 1 . 0 e + 0 9 1 . 5 e + 0 9 2 . 0 e + 0 9 2 . 5 e + 0 9 3 . 0 e + 0 9 i s ol a t i on   ( d b ) f r e q u e n c y   ( h z ) m9 1 5 2 a   - t y p i c a l   i s o l a t i o n c h 8 - c h 1 c h 8 - c h 2 c h 8 - c h 3 c h 8 - c h 4 c h 1 - c h 5 c h 1 - c h 6 c h 1 - c h 7 c h 1 - c h 8 - 1 0 0 - 9 0 - 8 0 - 7 0 - 6 0 - 5 0 - 4 0 - 3 0 - 2 0 - 1 0 0 1 . 0 e + 0 7 5 . 1 e + 0 8 1 . 0 e + 0 9 1 . 5 e + 0 9 2 . 0 e + 0 9 2 . 5 e + 0 9 3 . 0 e + 0 9 c r os s   t a l k   ( d b ) f r e q u e n c y   ( h z ) m9 1 5 2 a   - t y p i c a l   c r o s s   t a l k   - a d j a c e n t   c h a n n e l s c h 2 - c h 1 c h 3 - c h 2 c h 4 - c h 3 c h 5 - c h 4 c h 6 - c h 5 c h 7 - c h 6 c h 8 - c h 7

 018  keysight pxi rf switch modules dc to 3 ghz  specifications and characteristics the m9149a and m9153a each contain a 1x16 rf switch  multiplexer in a single pxi module. they offer bi-directional  switching up to 3 ghz. with the 1x16 tree structure, each rf  path has been designed for repeatable measurements with  excellent insertion loss and vswr. specifications and charactersitics general specifications m9149a  m9153a channels 1x16 1x16 switch type multiplexer multiplexer input impedance 50  75  frequency range 3 ghz  3 ghz  max volts 30 v  30 v  max current 1 a  1 a  switching characteristics, nominal max rf power 10 w  10 w @ 2 ghz  open/close time 3 msec  3 msec  relay life (typical) 10 million @ < 100 mwatts   figure 8. m9149a and m9153a 1x16 high-density rf multiplexers m9149a and m9153a 1x16 high-density rf multiplexers 

 019  keysight pxi rf switch modules dc to 3 ghz  1 1 . 1 1 . 2 1 . 3 1 . 4 1 . 5 1 . 6 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 v s w r f r e q u e n c y   ( h z ) m9 1 4 9 a   - t y p i c a l   v s w r c h 1 c h 2 c h 3 c h 4 c h 5 c h 6 c h 7 c h 8 c h 9 c h 1 0 c h 1 1 c h 1 2 c h 1 3 c h 1 4 c h 1 5 c h 1 6 - 2 - 1 . 8 - 1 . 6 - 1 . 4 - 1 . 2 - 1 - 0 . 8 - 0 . 6 - 0 . 4 - 0 . 2 0 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 i n s e r t i on   l os s   ( d b ) f r e q u e c y   ( h z ) m9 1 4 9 a   - t y p i c a l   i n s e r t i o n   l o s s c h 1 c h 2 c h 3 c h 4 c h 5 c h 6 c h 7 c h 8 c h 9 c h 1 0 c h 1 1 c h 1 2 c h 1 3 c h 1 4 c h 1 5 c h 1 6 m9149a typical characteristics specifications and characteristics - 1 2 0 - 1 0 0 - 8 0 - 6 0 - 4 0 - 2 0 0 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 i s ol a t i on   ( d b ) f r e q u e n c y   ( h z ) m9 1 4 9 a   - t y p i c a l   i s o l a t i o n c h 8 - c h 1 c h 8 - c h 2 c h 8 - c h 3 c h 8 - c h 4 c h 1 - c h 5 c h 1 - c h 6 c h 1 - c h 7 c h 1 - c h 8 c h 1 6 - c h 9 c h 1 6 - c h 1 0 c h 1 6 - c h 1 1 c h 1 6 - c h 1 2 c h 9 - c h 1 3 c h 9 - c h 1 4 c h 9 - c h 1 5 c h 9 - c h 1 6

 020  keysight pxi rf switch modules dc to 3 ghz  - 1 0 0 - 9 0 - 8 0 - 7 0 - 6 0 - 5 0 - 4 0 - 3 0 - 2 0 - 1 0 0 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 c r os s   t a l k   ( d b ) f r e q u e n c y   ( h z ) m9 1 4 9 a   - t y p i c a l   c r o s s   t a l k   - a d j a c e n t   c h a n n e l s   c h 2 - c h 1 c h 3 - c h 2 c h 4 - c h 3 c h 5 - c h 4 c h 6 - c h 5 c h 7 - c h 6 c h 8 - c h 7 c h 1 0 - c h 9 c h 1 1 - c h 1 0 c h 1 2 - c h 1 1 c h 1 3 - c h 1 2 c h 1 4 - c h 1 3 c h 1 4 - c h 1 5 c h 1 6 - c h 1 5 - 1 0 0 - 9 0 - 8 0 - 7 0 - 6 0 - 5 0 - 4 0 - 3 0 - 2 0 - 1 0 0 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 c r os s   t a l k   ( d b ) f r e q u e n c y   ( h z ) m9 1 4 9 a   - t y p i c a l   c r o s s   t a l k   - u p p e r   t o   l o w e r   c h a n n e l s c h 1 - c h 9 c h 2 - c h 1 0 c h 3 - c h 1 1 c h 4 - c h 1 2 c h 5 - c h 1 3 c h 6 - c h 1 4 c h 7 - c h 1 5 c h 8 - c h 1 6 m9149a typical characteristics (continued) specifications and characteristics

 021  keysight pxi rf switch modules dc to 3 ghz  specifications and characteristics m9153a typical characteristics - 2 - 1 . 8 - 1 . 6 - 1 . 4 - 1 . 2 - 1 - 0 . 8 - 0 . 6 - 0 . 4 - 0 . 2 0 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 i n s e r t i on   l os s   ( d b ) f r e q u e c y   ( h z ) m9 1 5 3 a   - t y p i c a l   i n s e r t i o n   l o s s c h 1 c h 2 c h 3 c h 4 c h 5 c h 6 c h 7 c h 8 c h 9 c h 1 0 c h 1 1 c h 1 2 c h 1 3 c h 1 4 c h 1 5 c h 1 6 1 1 . 1 1 . 2 1 . 3 1 . 4 1 . 5 1 . 6 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 v s w r f r e q u e n c y   ( h z ) m9 1 5 3 a   - t y p i c a l   v s w r c h 1 c h 2 c h 3 c h 4 c h 5 c h 6 c h 7 c h 8 c h 9 c h 1 0 c h 1 1 c h 1 2 c h 1 3 c h 1 4 c h 1 5 c h 1 6 - 1 0 0 - 9 0 - 8 0 - 7 0 - 6 0 - 5 0 - 4 0 - 3 0 - 2 0 - 1 0 0 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 i s ol a t i on   ( d b ) f r e q u e n c y   ( h z ) m9 1 5 3 a   - t y p i c a l   i s o l a t i o n c h 8 - c h 1 c h 8 - c h 2 c h 8 - c h 3 c h 8 - c h 4 c h 1 - c h 8 c h 1 - c h 7 c h 1 - c h 6 c h 1 - c h 5 c h 1 6 - c h 9 c h 1 6 - c h 1 0 c h 1 6 - c h 1 1 c h 1 6 - c h 1 2 c h 9 - c h 1 6 c h 9 - c h 1 5 c h 9 - c h 1 4 c h 9 - c h 1 3

 022  keysight pxi rf switch modules dc to 3 ghz  - 1 0 0 - 9 0 - 8 0 - 7 0 - 6 0 - 5 0 - 4 0 - 3 0 - 2 0 - 1 0 0 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 c r os s   t a l k   ( d b ) f r e q u e n c y   ( h z ) m9 1 5 3 a   -t y p i c a l   c r o s s   t a l k   - a d j a c e n t   c h a n n e l s c h 2 - c h 1 c h 3 - c h 2 c h 4 - c h 3 c h 5 - c h 4 c h 6 - c h 5 c h 7 - c h 6 c h 8 - c h 7 c h 1 0 - c h 9 c h 1 1 - c h 1 0 c h 1 2 - c h 1 1 c h 1 3 - c h 1 2 c h 1 4 - c h 1 3 c h 1 5 - c h 1 4 c h 1 6 - c h 1 5 - 1 0 0 - 9 0 - 8 0 - 7 0 - 6 0 - 5 0 - 4 0 - 3 0 - 2 0 - 1 0 0 1 . 0 e + 0 7 1 . 0 e + 0 9 2 . 0 e + 0 9 3 . 0 e + 0 9 c r os s   t a l k   ( d b ) f r e q u e n c y   ( h z ) m9 1 5 3 a   - t y p i c a l   c r o s s   t a l k   - u p p e r   t o   l o w e r   c h a n n e l s c h 1 - c h 9 c h 2 - c h 1 0 c h 3 - c h 1 1 c h 4 - c h 1 2 c h 5 - c h 1 3 c h 6 - c h 1 4 c h 7 - c h 1 5 c h 8 - c h 1 6 specifications and characteristics m9153a typical characteristics (continued)

 023  keysight pxi rf switch modules dc to 3 ghz  specifications and characteristics general specifications  connector type smb male slot type  pxi 1 slot environmental characteristics  1, 2 temperature operating:  0 to 55c non-operating:  -40 to +70c relative humidity relative humidity: up to 95% r.h. at 40? c, non-condensing, pollution degree 1 emc  european emc directive 2004/108/ec   - iec/en 61326-1   - cispr pub 11 group 1, class a   - as/nzs cispr 11   - ices/nmb-001 canadian ism device ics-001 safety european low voltage directive 2006/95/ec   - etl, ul/iec/en 61010-1, 2nd edition altitude under relative humidity altitude: up to 4.6 km (15,000 ft) warm-up time 45 minutes, max 1. samples of this product have been type tested in accordance with the keysight environmental test manual and verified to be robust against the      environmental stresses of storage, transportation, and end-use; those stresses include, but are not limited to temperature, humidity, shock, vibration,      altitude, and power line conditions. 2. test methods are aligned with iec 60068-2 and levels are similar to mil-prf-28800f class 3. physical characteristics  dimensions  C 3u/1-slot pxi/compactpci standard C connector slot compatibility: cpci (j1), pxi-1, pxie hybrid slot C front panel complies with ieee1101.10 certification and compliance  weight M9128A m9146a m9147a m9148a m9149a m9150a m9151a m9152a m9153a 340 g  (.75 lbs) 240 g  (.53 lbs)  260 g  (.57 lbs)  240 g  (.53 lbs)  250 g  (.55 lbs)  230 g  (.51 lbs)  250 g  (.55 lbs)  230 g  (.51 lbs)      260 g    (.57 lbs) 

 024  keysight pxi rf switch modules dc to 3 ghz  specifications and characteristics power requirements M9128A m9146a m9147a m9148a m9149a m9150a m9151a m9152a m9153a  +3.3v  0.03 a 0.03 a  0.03 a  0.03 a  0.03 a  0.03 a  0.03 a  0.03 a  0.03 a  +5v  0.8 a  0.21 a  0.4 a  0.21 a  0.18 a  0.27 a  0.27 a  0.21 a  0.18 a  +12v  0 0 0 0 0 0 0 0 0 system requirements  operating systems windows xp,   service pack 3 or later   (32-bit) windows vista,  sp1 and sp2 (32-bit and  64-bit), business, ultimate,  enterprise, home basic, and  home premium windows 7  (32-bit and 64-bit) starter,  home basic, home premium,  professional,   ultimate, enterprise processor speed  600mhz or higher required  800mhz recommended  1ghz 32-bit (x86), 1 ghz 64- bit (x64),  no support for itanium64  1ghz 32-bit (x86),   1ghz 64-bit (x64),  no support for itanium 64 available  memory  256 mb minimum  (1 gb or greater  recommended)  1 gb minimum  1 gb minimum available  disk space1 1.5 gb available hard disk  space, includes: C 1gb available for      microsoft .net framework      3.5 sp1  2 C 100mb for keysight io      libraries suite  1.5 gb available hard disk  space, includes: C 1gb available for      microsoft .net       framework 3.5 sp12 C 100mb for keysight io      libraries suite  1.5 gb available hard disk          space, includes: C  1gb  available  for  microsoft          .net framework 3.5 sp12 C 100mb for keysight io      libraries suite video  super vga (800x600)   256 colors or more  support for directx 9 graphics  with 128mb graphics memory  recommended (super vga  graphics is supported)  support for directx 9 graphics  with 128mb graphics memory  recommended (super vga  graphics is supported)  browser microsoft internet explorer  6.0 or greater microsoft internet explorer 7  or greater microsoft internet explorer 7   or greater 1. because of the installation procedure, less memory may required for operation than is required for installation. 2. net framework runtime components are installed by default with windows vista and windows 7. therefore, you may not need this       amount of available disk space.

 025  keysight pxi rf switch modules dc to 3 ghz  hardware model description each rf switch  includes: getting started guide, software drivers,  and keysight i/o libraries M9128A pxi rf matrix switch: 300 mhz, 8x12, 50  m9146a pxi rf multiplexer: 3 ghz, dual 1x4,   50 , terminated m9147a pxi rf multiplexer: 3 ghz, quad 1x4, 50 ,  terminated common m9148a pxi rf multiplexer: 3 ghz, 1x8, 50  m9149a  pxi high-density rf multiplexer:   3 ghz, 1x16, 50   m9150a pxi rf multiplexer: 3 ghz, dual 1x4, 75  m9151a pxi rf multiplexer: 3 ghz, quad 1x4, 75  m9152a pxi rf multiplexer: 3 ghz, 1x8, 75  m9153a pxi high-density rf multiplexer:   3 ghz, 1x16, 75  recommended rf switch    chassis configuration for the ultimate in speed and flexibility, combine your rf  switches with other pxi modules in the keysight m9018a  pxie chassis as follows: C   select a pxie system module or embedded controller  (the keysight m9021a is recommended) C   if an external computer is being used, select an   appropriate pc interface card (the keysight m9048a is C recommended with an external pc) C   select an appropriate cable to connect the computer  interface board to the system module (the y1202a is  recommended to connect the m9048a and m9021a) C select rack mount and emc filler panel kits as required configuration and ordering related products model description m9018a 18-slot pxie chassis m9021a pcie ?  cable interface m9045b pcie expresscard adaptor: gen 1 y1200b pcie cable: x4 to x8, 2.0m (used with m9045a) m9048a  pcie desktop pc adapter: gen 2, x8 y1202a  pcie cable: x8, 2.0m (used with m9048a) software model description supported operating  systems microsoft windows xp (32-bit), microsoft windows vista (32/64-bit) microsoft windows 7 (32/64-bit) standard compliant  drivers ivi-com, ivi-c, labview, matlab supported  application development environments (ade) visualstudio (vb.net, c#, c/ c++), labview, labwindows/cvi,  matlab keysight io libraries includes: visa libraries, keysight  connection expert, io monitor

 026  keysight pxi rf switch modules dc to 3 ghz  definitions for specifications specifications describe the warranted performance of cali- brated instruments that have been stored for a minimum of 2 hours within the operating temperature range of   0 to 55c, unless otherwise stated, and after a 45 minute warm-up period. data represented in this document are specifications unless other wise noted. characteristics describe product performance that is useful in the application of the product, but that is not covered by the product warranty. characteristics are often referred to as typical or nominal values.   C   typical describes characteristic performance, which   80% of the instruments will meet when operated over a  20 to 30c temperature range. typical performance is   not warranted. C   nominal describes representative performance that is  useful in the application of the product when operated  over a 20 to 30c temperature range. nominal perfor-  mance is not warranted. note: all graphs contain measured data from several units at room temperature unless otherwise noted. warranty and calibration advantage services: calibration and warranty keysight advantage services is committed to your success  throughout your equipments lifetime.   warranty standard warranty is 3 years r-51b-001-5z return-to-keysight warranty extended  to 5 years

 mykeysight www.keysight.com/find/mykeysight a personalized view into the information most relevant to you. www.axiestandard.org advancedtca ?  extensions for instrumentation and test (axie) is an  open standard that extends the advancedtca for general purpose and  semiconductor test. keysight is a founding member of the axie consortium.  www.pxisa.org pci extensions for instrumentation (pxi) modular instrumentation delivers  a rugged, pc-based high-performance measurement and automation  system. three-year warranty www.keysight.com/find/threeyearwarranty keysights commitment to superior product quality and lower total cost  of ownership. the only test and measurement company with three-year  warranty standard on all instruments, worldwide. keysight assurance plans www.keysight.com/find/assuranceplans up to five years of protection and no budgetary surprises to ensure your  instruments are operating to specification so you can rely on accurate  measurements. keysight channel partners www.keysight.com/find/channelpartners get the best of both worlds: keysights measurement expertise and product  breadth, combined with channel partner convenience. picmg and the picmg logo, compactpci and the compactpci logo, advancedtca  and the advancedtca logo are us registered trademarks of the pci industrial  computers manufacturers group.pcie and pci express are registered    trademarks and/or service marks of pc-sig.  www.keysight.com/find/modular   www.keysight.com/find/pxi-switch for more information on keysight  technologies products, applications or  services, please contact your local keysight  office. the complete list is available at: www.keysight.com/find/contactus americas canada  (877) 894 4414  brazil   55 11 33 51 7010 mexico                   001 800 254 2440    united states  (800) 829 4444 asia pacifc  australia   1 800 629 485 china  800 810 0189 hong kong   800 938 693 india   1 800 112 929 japan  0120 (421) 345 korea  080 769 0800 malaysia   1 800 888 848 singapore   1 800 375 8100 taiwan  0800 047 866 other ap countries  (65) 375 8100 europe & middle east belgium   32 (0) 2 404 93 40  denmark  45 45 80 12 15 finland   358 (0) 10 855 2100 france  0825 010 700*   *0.125 /minute germany   49 (0) 7031 464 6333    ireland  1890 924 204 israel   972-3-9288-504/544 italy  39 02 92 60 8484 netherlands  31 (0) 20 547 2111 spain  34 (91) 631 3300 sweden  0200-88 22 55 united kingdom  44 (0) 118 927 6201 for other unlisted countries: www.keysight.com/find/contactus (bp-04-23-14) keysight | pxi rf switch modules dc to 3 ghz this information is subject to change without notice. ? keysight technologies 2010 - 2014 published in usa, july 31, 2014 5990-6585en   www.keysight.com  
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