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New Broadband Microwave Attenuator with PIN Diode Switches
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H. NAKANO Y. KATO

An electrically controlled broadband attenuator composed of two PIN diode
switches and two quadrature hybrid couplers (QHCs) has been developed. Its
attenuation can be precisely controlled by electrical pulses and also easily measured
by counting its pulse repetitions. It can thus be used for broadband microwave
measurements, especially noise measurement. When controlled with pulses whose
width was 1@is and repetition frequencies were between 10 and 90kHz, this attenuator
has an attenuation being linear to repetition frequencies for signal frequencies in the

range of 2 to 12 GHz.

§ 1000

gooooboboo0oooooobbooooog
goooobbbooogooooobobobooog
goooobbbooogooooobobobooog
gooooboboo0oooooobbooooog
gooooboboo0oooooobbooooog
goooobbbooogooooobobobooog
goooobbbooogooooobobobooog
gooooboboo0oooooobbooooog
gooooboboo0oooooobbooooog
goooboobobbobo0obOoOobOPrPINDO
gooobobodz2boooooobobbooooolg
gospPSTOOOOPINDOODOODODDOODDOO
ONOOFFOUODUODDUODDOODUUODOUODODO
o0000o0ooo*?00000000000000
00000000000¥Y0000000000PIN
oooobooobobD 2000b00b0b0o0obO0oobo
oooobooobOopPINDODDODOODOODO
gbooobooboboobuoobobooobdg
goooobbbooogooooobobobooog
gooooboboo0oooooobbooooog

gooooobbboooooooobobobooo
PINOOODOONODOOOFFODDOODOOODOO
gooooobobboooooogooooboboobooo
gooooobbboooooooobobobooo
gbooboobooboi1obooboobonooo
gboobdboolrbbOobDboobuoobuoobo
2000000000000 D0D00OO00O0ODUO0OPIN
gbooboboobooboboobuoobo
gooooobbboooooooobobobooo
goboboboboobboooboboboo2000b0bOoO
PINODODOODOODOODOODOODDOODDOOO
gbooboboobooboboobuoobo
000000000200 0°790° 000000000
oQHCOUOOODOObOOooboobobooo200
PINODODOOODODOOODODOOY0200QHCOOO
gooooobbboooooooobobobooo
gooooobbboooooooobobobooo
gooooobobboooooogooooboboobooo
gooooobobboooooogooooboboobooo
gooooobbboooooooobobobooo
gooooobbboooooooobobobooo
ooooogd

KEYWORDS : 0000000000000 0OO0PINDOOOOODODO



goooboobooogobobboooooobooon
gb200 QHC U200 PINODOODOODOODOO
gboogdz200 PINOODOODOODOODOODO
00 ONOOFF ODOO0O00D00O0D0D0O0O0Y0000
gbooobbooboobboooobboooboon
god

§ 2000

OPINODODOODOODOOD SPSTOOOOOOOOO
OD00O000O0O0OPINOOODO ONDOOO OFFO
OO0000O00OONDOOCOOOPINDOCOODODOO
0D00000001dBODOOOOOFFODODONDO
0D000045dBO00000Fg.1 000000000
000000000000000000T, 00000
O000O0T,0000000000000000000
PNODOODOOONOOOODOODOODOODOOOO
0000000 1,0 0000000 PINODODOO
0OOFFODO0O0T,0T.000000000000
0000000000020

T =Tl + (-1, )T, =7, R(T-T)+T. ()

0oobbrn000000000WRO0O0O0O0O0O0O0OO0
oooooo@uooooTD 0000000000
goooobbbooooooooobobbooog
gorPINODOODOODOOODODOODOODO
gbooobbooboobboooobboooboon
O000bOoobOoboPINODOODUOODODDO ON
b0  oOFFOD00ODbDOO0ODbO0OOFFODLOODO

Tp
Noise Source Ta
T
PIN Diode a .
Ti » Switch [ Output Noise (1)
A
OoN ON
Pulse
Oscillator —
T2l

Fig. 1 Example of an attenuator with a PIN diode switch.
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Fig. 2 Configuration circuit of the new attenuator.
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Fig.3 S of aPIN diode switch.
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Fig.4 S, of a PIN diode switch.
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Fig.5 S, of the new attenuator.
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Fig.6 S, of the new attenuator.
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Fig.7 Attenuation characteristics of the new attenuator.
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