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4.1 87230 USB  

1 87230 -50dBm +20dBm 9kHz 6GHz N(m) 

2 87231 -60dBm +20dBm 10MHz 18GHz N(m) 

3 87232 -60dBm +20dBm 50MHz 26.5GHz 3.5mm(m) 

4 87233 -60dBm +20dBm 50MHz 40GHz 2.4mm(m) 

4.1 87230 USB  

87230 USB
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87230 USB
I/O

 

VISA
I/O

LAN GPIB USB
 

5.1 VISA  

VISA 1
LAN 
(Local Area 
Network) 

TCPIP::host_address::port::SOCKET 

5.1.1.1
LAN  

GPIB 
(IEC/IEEE Bus 
Interface) 

GPIB::primary address[::INSTR]  

IEC 
625.1/IEEE 418

5.1.1.2 GPIB
 

USB 
(Universal 
Serial Bus) 

USB::<vendor 
ID>::<product_ID>::<serial_number>[::INSTR] 

5.1.1.3 USB

1 VISA (Virtual Instrumentation Software Architecture)
GPIB RS232 LAN USB

VISA VISA
VISA  
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RJ45 5 10Mbps/100Mbps/1000Mbps

TCP/IP TCP  
 

10Mbps IEEE802.3  
100Mbps IEEE802.3u  
1000Mbps IEEE802.3ab  

100 http://www.ieee.org  
LAN  

1)

IP
IP 192.168.12.0 IP

192.168.12.XXX XXX 1 255  
IP VISA  

TCPIP::host address::port::SOCKET 
 

TCPIP  
host address IP  
port  
SOCKET  

 
 

TCPIP::192.1.2.3::5000::SOCKET 
 

 

IP
VISA  

 

2)

TCP/IP

port  
 IP 
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UNIX Berkeley Windows
Winsock  

API Berkeley socket Winsock
API SCPI

5000   

GPIB
GPIB VISA

GPIB GPIB
 

GPIB ANSI/IEEE 488.1-1987 ANSI/IEEE 488.2-1992
IEEE http://www.ieee.org  

GPIB  
GPIB 15  

20  
2  

“ ”  
IEC  

USB USB B VISA VISA
USB

 
USB

USB::<vendor ID>::<product ID>::<serial number>[::INSTR] 
 

<vendor ID>     

<product ID>     

<serial number>   

USB::0x0AAD::0x00C6::100001::INSTR 
0x0AAD  
0xC6  
100001  
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1)

GPIB GPIB
attention

 

2)

“5.1.3 SCPI ”
 

a)

 
 

—  

— 
 

 
— IEEE488.2

 
— 

SCPI  

b)

 

SCPI(Standard Commands for Programmable Instruments—— )
IEEE488.2

 
SCPI

SCPI  
1)  
2)  
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3)  
4) SCPI  
5)  
6) SCPI “ ”  

SCPI   
IEEE Standard 488.1-1987, IEEE Standard Digital Interface for Programmable 
Instrumentation. New York, NY, 1998. 
IEEE Standard 488.2-1987, IEEE Standard Codes, Formats, Protocols and Comment 
Commands for Use with ANSI/IEEE Std488.1-1987. New York, NY, 1998. 
Standard Commands for Programmable Instruments(SCPI) VERSION 1999.0. 

87230 USB  
1) A SCPI  
2) “3 ”  

5.1.3.2 SCPI

1)

 

a)

SCPI
 

b)

SCPI GPIB
 

c)

SCPI
 

d)

SCPI
 

e)

SCPI
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f)

 

g)

 

2)

SCPI IEEE 488.2

*IDN *OPC *RST
 

FREQuency[:CW ]
:POWer :STATus

 

3)

5.2  

|  

[:SENSe]:BANDwidth|BWIDth 
HIGH|LOWer 
BANDwidth BWIDth
HIGH LOWer  

[] 
 

[:SENSe]:BANDwidth? 
SENSe  

< > 
 

[:SENSe]:FREQency[:CW|FIXed
] <val>[unit] 

<val> 
 

[unit]  
FREQ 3.5GHz 

FREQ 3.5e+009 

{ }  
MEMory:TABLe:FREQuency 
<val>{,<val>} 

MEM:TABL:FREQ  5e7
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5.3  

 
[:SENSe]:FREQuency[:CW|FIXed]?, 
FREQ  

“ ” “
”  

:FREQuency 
:FREQ,:FREQuency  

:FREQUENCY  
 

“ ”
 

:TRIGger:MODE? 
TRIGger

 

MEMory:TABLe:FREQuency 
<val>{,<val>} 

2
 

:FREQ 2.5GHZ;:POW 10DBM 

<space> <tab>

 

:FREQ uency :POWer :LEVel6.2
 

:LEVel 6.2
 :POWer:LEVel 6.2 

 
[:SOURce]:POWer[:LEVel] MAXimum|MINimum 

[:LEVel] :POWer [:LEVel]
MINimum|MAXimum

5.2 5.3  

4)

SCPI
 

“ ”
:POWer:ALC:SOURce :POWer AA :ALC BB :SOURce

GG :AA:BB:GG  
—— SCPI

*RST
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5)

5.4 SCPI  

  
  

  
  
  
  

 
 

 

 
 

 
 

SCPI “ ” “
” IEEE488.2 “ ”  

USB  :FREQuency:OFFSet:STATe 
ON|OFF|1|0  

 
:FREQuency:OFFSet:STATe ON :FREQuency:OFFSet:STATe 1  
:FREQ:OFFS:STAT ON :FREQ:OFFS:STAT 1 

“ ”  
:POWer:ALC:STATe?

:POWer:ALC:STATe 1  :POWer:ALC:STATe ON 1  

a)

 
 

 0     
 100     
 1.23     
 4.56e<space>3 e  
 -7.89E-01  e  
 +256     
 5     

b)

MAXimum MINimum 
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UP DOWN SCPI
 

STATus  
 

 101     
 1.2GHz   GHz E009  
 200MHz   MHz E006  
 -100mV   -100  
 10DEG   10  
 MAXimum   
 MINimum   
 UP     
 DOWN    

c)

 
 

:TRIGger[:SEQuence]:SOURce BUS|IMMediate|EXTernal 
BUS      GPIB,LAN,RS-232  
IMMediate           
EXTernal            

d)

 
 

 ON     
 OFF     
 1     
 0     

e)

ASCII  
 

‘This is Valid’    “This is also Valid”    ‘SO IS THIS’ 

f)

 
 

 1.23E+0 
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 -1.0E+2 
 +1.0E+2 
 0.5E+0 
 0.23 
 -100.0 
 +100.0 
 0.5 

g)

 
 

 0     
 +100     
 -100     
 256     

h)

 
 

 INTernal     
 EXTernal     
 MMHead     

i)

1 0  

j)

 
“This is a string” 
“one double quote inside brackets: (“”)” 

6)

 
#B  
#H  
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#Q  
SCPI 45  

#B101101 
#H2D  
#Q55 

000A RF 10dBm
DBUV DBUVEMF  

:POW #H000A 
DBM mV  

7)

SCPI  
 
EOI  

EOI  
 

MMEM:COPY "Test1", "MeasurementXY";:HCOP:ITEM ALL 
MMEM HCOP

 
HCOP:ITEM ALL;:HCOP:IMM 

HCOP
HCOP  

HCOP:ITEM ALL;IMM 

IEEE488.2  
 

 

 

 
:FREQ:STAR 1GHZ;SPAN 100;:FREQ:STAR? 

1000000000 1GHz  
:FREQ:STAR 1GHz;STAR?;SPAN 1000000 

1GHz  
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*OPC *OPC? *WAI
 

 

*OPC? GUI  
 

5.5  

*OPC 
ESR  

 

ESE BIT0  
SRE BIT5  

*OPC  
SRQ  

*OPC? 
1

ESR
 

*WAI 
*WAI
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1) STB, SRE 

STB —— SRE
STB

 
2) ESR, SCPI  

STB  
ESR ESE  

SCPI STATus:OPERation  STATus:QUEStionable  
SCPI SCPI  

“2.1.5.2 SCPI ”  
 

3) IST,PPE 



5  

5.1  

36

SRQ IST “Individual STatus”
PPE parallel poll enable register STB

IST  
4)  

STB MAV
 

“2.1.5 ”  
5.1  

SRE, ESE 
SRE STB ESE ESR

 

 
1) SRQ  

2)
 

3)  

4)  

“2.1.5 ”  

1)
”*RST” ,

 

2)

 
3)

 

4)
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USB USBTMC  

USB 87230 USB  

VID PID 0x04b4 0x1004
 

VISA VISA VXI GPIB LAN
USB USB

USB VISA USB  

/*************************************************************************/ 
// VISA  

 // analyzer 
 /*************************************************************************/ 

void InitController() 
{

ViStatus iStatus; 
ViChar rgcInstr[256] = "USB0::0x04b4::0x1004::1801001::INSTR"; //  
iStatus = viOpenDefaultRM(&defaultRM); 
if (VI_SUCCESS == iStatus) 
{ 

iStatus = viOpen(defaultRM, rgcInstr, VI_NULL, VI_NULL, &analyzer); 
} 

} 

/*************************************************************************/ 
 

/*************************************************************************/ 
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void InitDevice() 
{

ViStatus iStatus; 
long retCnt; 
iStatus = viWrite(analyzer, "*CLS", 4, &retCnt); //  
iStatus = viWrite(analyzer, "*RST", 4, &retCnt); //  

} 

/*************************************************************************/ 
87230 USB  

/*************************************************************************/ 
void SimpleSettings() 
{ 

ViStatus iStatus; 
long retCnt; 
// 128MHz 

iStatus=viWrite(iDevHandle, "FREQ 1.28e8\n", strlen("FREQ 1.28e8\n"), &uiRetCnt);  

} 

/*************************************************************************/ 

 

/*************************************************************************/ 

void ReadSettings() 

{ 

ViStatus iStatus; 
long uiRetCnt; 
char rgcBuf[256]; 
 

//  

iStatus = viWrite(iDevHandle, "FREQ?\n", strlen("FREQ?\n"), &uiRetCnt); 

Sleep(10UL); 

iStatus = viRead(iDevHandle, rgcBuf, sizeof(rgcBuf), &uiRetCnt); 

//  

printf(" %s", rgcBuf); 
 } 
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/*************************************************************************/ 
 

/*************************************************************************/ 
void SweepSync() 
{

ViStatus iStatus; 
long retCnt; 
ViEventType etype; 
ViEvent eevent; 
int stat; 
char OpcOk[2]; 
 
/*********************************************************************/ 
/* INITiate[:IMMediate] INIT:CONT OFF */ 
/*                   */ 
/*********************************************************************/ 
iStatus = viWrite(analyzer, ":INIT:CONT OFF", 13, &retCnt); 
// 1  *WAI 
iStatus = viWrite(analyzer, ":INIT", 18, &retCnt); 
iStatus = viWrite(analyzer, "*WAI", 18, &retCnt); 
 
// 2  *OPC  
iStatus = viWrite(analyzer, ":INIT", 20, &retCnt); 
iStatus = viWrite(analyzer, "*OPC?", 18, &retCnt);  
iStatus = viRead(analyzer, OpcOk, 2, &retCnt); // *OPC “1” 
 
// 3  *OPC 
// GPIB "Disable Auto Serial Poll" "yes" 
iStatus = viWrite(analyzer, "*SRE 32", 7, &retCnt); 
iStatus = viWrite(analyzer, "*ESE 1", 6, &retCnt); // ESR 
//  
iStatus = viEnableEvent(analyzer, VI_EVENT_SERVICE_REQ, VI_QUEUE, 
VI_NULL);  
// SRQ  
iStatus = viWrite(analyzer, ":INIT ", 18, &retCnt);  
iStatus = viWrite(analyzer, "*OPC", 18, &retCnt);  
 
// OPC  
iStatus = viWaitOnEvent(analyzer, VI_EVENT_SERVICE_REQ, 10000, &etype, 
&eevent) 
//  
iStatus = viReadSTB(analyzer, &stat); 
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iStatus = viClose(eevent); //  
// SRQ  
iStatus = viDisableEvent(analyzer, VI_EVENT_SERVICE_REQ, VI_QUEUE);  
// …… 

}

I/O
Instrument driver

 

I/O (VISA)

5.2  

I/O 5.2  
 

1)  
2)

Labwindows/CVI 
 

3) Windows 
.dl  

4) I/O  I/O
 GPIB RS-232  I/O VISA I/O  

5) FFT 
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IVI Interchangeable Virtual Instruments
IVI  VPP  VISA 

 
IVI IVI-C IVI-COM IVI-COM COM

 COM API IVI-C  ANSI C  C API 
 IVI  Visual 

Studio Visual Basic Agilent VEE LabVIEW CVI/LabWindows  
USB

IVI Nimbus Driver Studio IVI-COM IVI-C
I/O  

IVI IVI
 

IO
USB

I/O  
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USB  
87230 USB

USB  

USB
USB  

87230 USB DSP
USB

6.1  

DSP

USB

CPLD

USB

 

6.1 USB  

 
 

87230 USB
 

USB “
>[ ]”  
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www.ceyear.com
 

87230 USB
 

87230 USB
 

USB  
LED  

 

USB  
1.  USB USB  
2.  USB USB HUB  
3.  VISA  

LED  
1.  USB  
2.  USB  

 
USB  

 

 

 

 

87230 USB  
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87230 USB
“6.2 ”

 

 
 800 - 868 - 7041 

     0532 - 86889847  86897262 
         0532 - 86889056  86897258 
         www.ceyear.com 

     ceyearqd@ceyear.com
         266555 
         98  

87230 USB
USB

USB  
1) USB  
2) USB  
3)  
4)  
5) “ ”  
6)  
7)  
 

 

 

87230 USB
USB  

 

 

 

“2.2.7 ”  
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 87230 USB  

23°C ± 5°C

 
 (spec):  0°C 50°C 

 30 
 

 (typ):  80% 
 25°C  

 (nom): 
 50  

 25°C  
 (meas): 

 25°C)  

 
USB USB

 
 

EEPROM
 

87230 USB  
1   
2   
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3   
4   
5  USB IVI  
6  USB  

2h 30min  

1   
87230 9kHz 6GHz 
87231 10MHz 18GHz 
87232 50MHz 26.5GHz 
87233 50MHz 40GHz 

2   
87230 -50dBm +20dBm 
87231 -60dBm +20dBm  
87232 -60dBm +20dBm 
87233 -60dBm +20dBm 

3   
87230  10nW 
87231  1nW  
87232  1nW 
87233  1nW 

4   
87230  

100kHz 6GHz   1.15 
87231  

10MHz 50MHz  1.21 
50MHz 2GHz   1.15 
2GHz 12.4GHz  1.20 
12.4GHz 18GHz  1.27 

87232  
50MHz 2GHz   1.15 
2GHz 12.4GHz   1.20 
12.4GHz 18GHz  1.27 
18GHz 26.5GHz  1.30 

87233  
50MHz 2GHz   1.15 
2GHz 12.4GHz   1.20 
12.4GHz 18GHz  1.27 
18GHz 26.5GHz  1.30 
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26.5GHz 40GHz  1.50 
5  0dBm  

87230  
9kHz 6GHz     ±0.16dB 

87231  
10MHz 18GHz  ±0.25dB 

87232  
50MHz 18GHz  ±0.25dB 
18GHz 26.5GHz ±0.35dB 

87233  
50MHz 18GHz  ±0.25dB 
18GHz 40GHz  ±0.35dB 

6  23±5  
87230  

+10dBm +20dBm  ±0.18 dB 
-40dBm +10dBm  ±0.14 dB 
-50dBm -40dBm  ±0.79 dB 

87231/87232/87233  
+10dBm +20dBm  ±0.18 dB 
-40dBm +10dBm  ±0.14 dB 
-50dBm -40dBm  ±0.39 dB 
-60dBm -50dBm  ±0.79dB 

7   
87230  N m 50  
87231  N m 50  
87232  3.5mm m 50  
87233  2.4mm m 50  

8   
87230  235g 
87231  235g 
87232  225g 
87233  216g 

9  × ×  
87230 46.2 mm × 35.6 mm × 142.6 mm 
87231 46.2 mm × 35.6 mm × 142.6 mm 
87232 46.2 mm × 35.6 mm × 135.4 mm 
87233 46.2 mm × 35.6 mm × 125.9 mm 

10   
 +5V DC 1.8W 
11   

 0 50  
 -40 +70  


