TH2817A

1.1
TH2817A LCR
50Hz 100kHz
0.01v 2.00V 0.01v L C R
HANDLER IEEE488 RS232C
() : 50Hz 60Hz 100Hz 120Hz 200Hz 400Hz 500Hz 1kHz 2kHz
4kHz 5kHz 10kHz 20kHz 40kHz 50kHz 100kHz
() : 0.01v 2.00v 0.01V
) : 1 255
() : TH1773
. " OH : " OH
()
L : 4 4
TH1773 4
) :
AABS:
A %:
() : 5 3
1 1
( )

o : RS-232C
1-1



TH2817A

WINDOWS

® |EEE-488 ( ):

RS-232C  IEEE-488

® HANDLE
1.2
1.2.1

1 220V(1+ 10%)

: 50Hz/60Hz(1+ 5%)

- 80VA

1.2.2

0° 40° I < 90%RH

1 23° £ 5° o < 80%RH
1.2.3
> 20
1.2.4
85%RH
AC

1.3

(W*H*D) = 350mm*110mm*340mm
: 4kg

SCPI

40



TH2817A

2.1
2.1.1
L: C: R:
Z: Y: X
B: G:
D: 0: Q:
2.1.2
VA L C R G
0° ( ), Or Q, Rs, Rp | D, Rs, Rp
S P
2.1.3
Q D
D
Lp
] — D=2nFLp/Rp=1/ Ls=Lp/(1+D?)
- =2rFLP/RP=1L/Q | po—RpD2/(14D2)
L Ep
Lp=(1+D2)Ls
Lz Rz D=Rs/2nFLs=1/
e I s/enFLs=1/Q Rp=(1+D?)Rs/D?
le—|
D=1/27FCpRp=1/Q Cs=(1+D*)Cp
' —/emrPRp= Rs=RpD2/(1+D?)
C cp
Cs Rz Cp=Cs/(1+D?)
D=2nFCsRs=1/
b nFCsRs=1/Q Rp=Rs(1+D?)/D2
Q D Xs Q=Xs/Rs D=Rs/Xs Xs=1/2m FCs=2m FLs
S P
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TH2817A

LC
2.1.4
( AUTO-HOLD/UP/DOWN )
2.1.5
TRIGGER
HANDLER
2.1.6
0—60
2.1.7
HD LD
HS LS
2.1.8
25 /
10 7/
1.5 7/
2.1.9
1 255
2.1.10
0.05%
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TH2817A

2.2
2.2.1
50Hz 60Hz 100Hz 120Hz 200Hz 400Hz 500Hz 1kHz 2kHz 4kHz
5kHz 10kHz 20kHz 40kHz 50kHz 100kHz - 0.02%
2.2.2
0.01v 2.00v  0.01v +  10%x +2mvV
2.2.3
30Q+ 5% ( 100Q+ 5%
2.2.4
10mVeis—2 . 00Vrus + 3%x +0.5mV
0.01mVays—210mVrus +  12%x +0.1mV
100p Aris—66MAgs +  3%x +5u A
0.0014 Aus—100p Aus + 12 +lp A
2.2.5
L 0.01nH 9999.99H
C 0.00001pF 999.999mF
R X 0.01mQ 99.9999MQ
0.01nS 999.999S
D 0.00001 9.99999
Q 0.01 99999.9
5 Deg -179.999°  179.999°
Rad -3.14159 3.14159
2.3
2.3.1
. 13 07’ :
13 07’ ( 13 0”
. 13 07’ :
13 07’ ( 13 0”



TH2817A

2.3.2
5 1-3 AUXC )
AUX ouT( )
AUX

+ TOL
%TOL

+ TOL
%TOL
AABS A %

[ ) : 0—999999
° BinNo. Disp Bin Count

2.3.3
4

° : HIZINJLOW(C /7 )
ARBS A %

2.3.4

2: A ABS( )
3. A %( )

2.3.5



TH2817A

NN

.3.6
.3.6.1

.3.6.2

.3.6.3

.3.6.4

.3.6.5

.3.6.6

IN(

) OUT(

) AUX(

) OFF(

)



TH2817A

3.1
3-1
3 5 6 7 11 12 13
5 85
Cp:206.335 \
D :0.00012

= @] O E

| @ El:ll:l\j{

[
OO0

POWER T UNKNOUN=

oFF on Tonghui E\@ctron H S 00 18 D
"%‘ TH281iA LCR G%@ ?1

2 1 4 8 \9 \10\14
3-1
2 (POWER) 220V
3 LCD 240*64
4 SOFTKEYs " "
5 DISPLAY
6 SETUP
7 SYSTEM
8 (CURSOR)
9
(UNKNOWN) HD
HS
LS
LD

3-1



TH2817A

10
11
12 (ENTER)
13 BACKSPACE
14 (TRIGGER)
3-1
3.2
3-2
1 2
RS232
o ° L)

[ B 04000168 )

(-]

o O AW

4

HANDLER
IEEE488
RS232C 2
N 220V/50HZ
4 220V/1A
3-2

oo B o g &P
)




TH2817A

3.3

3.4

N

NN/

Cp-D|[E MeasDisplay File Tools
FRQ.l OkHz _
LEV:1.000V Cp 2217 .324nF
RANGE:AUTO
seeeD:stow| D =0.00012
SHORT: OFF
OPEN : ON SWEEP RCOUNT BinNo LCR
3-3
TH2187A
L
4 :
B MeasDisplay( )
B BinNo. Disp( )

3-3




TH2817A

B Bin Count( )
B List Sweep( )
MeasDisplay
(MeasDisplay)
2.
4

B Meas Setup( )

m User Correction( )

B Limit Table( )

B List Setup( )

( )
SETUP LCD Meas Setup
3.
3 :

B System Config( )

B Files List( )

m  Self Test( )

m  System Debug( )
LCD System List
3.5
® \MeasDisplay( )
® BinNo. Disp( )
® Bin Count( )

3.4

,LCD



TH2817A

List Sweep(

TH2817A

Setup

Meas Setup(

User Correction(

Limit Table(

List Setup(

System Config(

Files List(

Self Test(

System Debug(

)
(STEP/SEQ)

BinNo. Disp Bin Count

List Sweep

LCD

)

3-5
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TH2817A

3.6

DISPLAY
DI gPLAY SETUP SYSTEM
L
FUN: E_D [ <MeasDisplay> File Tools
£ ooy Cp 1 217.258nF
s
SHORT: OFF D = 0'000_12
OPEN - ON SWEEP COUNT BinNo LCR
EHS L OEH E<BinNg. Digp> File Tools
Z - -
LEV: 1°000v COMP: |OFF AUX: OFF
RANGE: AUTO IN
SPEED: SLOW -
SHORT: OFF| Cp:217.258nF D :0.00012
OPEN -  ON WEEP COUNT BinNo LCR
COUNT: OFF| E<Bin Count> File Tools
COMP = OFF|[N][ [LOW '] [ HIGH ] [ CNT]
AUX : OFF 1" -0.050 % 0.050 % O
2 -0.070% 0.070 % O
FUN:  Cp-D| 3 -0.090 % 0.090 % O
NOMINAL: Rej ect AUX:OFF ouT: 0
217.259nF SWEEP COUNT BinNo LCR
MODE:  SEQ|E<List Sweep> File Tools
FREQ : D : C
R0 L s o |
- Tmoo—- i .263n  -0.
LEV: 1.000V| 4.0kHz 217.352n -0.0006
TRIG: INT| 10 kHz 217.570n -0.0021
DELY: Oms SWEEP COUNT BinNo LCR

3-4 (1/3)

3-6




TH2817A

SETUP

DISPLAY

SYSTEM

ETUP
[

FUN: CE_D (= <Meas Setup> File Tools
FRQ: 1.0kHz| TRIG :  INT DEV_A:OFF
LEV: 1.000V| INT R: &% REF_A:0.00000pF
RANGE: AUTO| DELAY: Oms DEV B:OFF
SPEED: SLOW| AVG - 1 REFB:0.00000
SHORT: OFF| Vm/Im: OFF B
OPEN : ON LIST LIMIT CORR SETUP
SHORT: OFF| ®E<Usen Correction>
OPEN :  ON| FREQ > | OFF
LOAD : OFF| REF 0.00000£2
FUNC: R-X REF | 0.00000£2
MEA 0.00000 &

LEV: 1.000V MEA : 0.0000042
RANGE: AUTO LIST/ LIMIT CORR SETUP
NOMINAL: = <Limit Table> File Tools
217.259nF | [BIN] [ _LOW 0} [ HIGH ]
FUNC: CQ-D 1 -0.050 % 0.050 %
MODE: %TOL 2 -0.070 % 0.070 %
COMP:  OFF -0.090 % 0.090 %
AUX : OFF 2nd 0.00010 0.00014
ALARM  OFF LIST LIMIT CORR SETUP
LIST: FREQ| E<List Setup> File Tools
MODE:  SEQ|[ FREQ][C] [ LOW ] [ HIGH

- 1.0kHz A 217.271nF 217.280nH
FUN: Cp-D| 2.0kHz A 217.259nF 217.261nF
LEV: 1.000V| 4.0kHz B -0.0007 -0.0006
TRIG: INT| 10 kHz B -0.0022 -0.0021
DELY: Oms LIST LIMIT CORR SETUP

3-4 (2/3)
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TH2817A

SYSTEM

SYSTEM

‘ DISPLAY SETUP

CONTRAST E=Ps 10>
INEO BEEP System Config
ngSQBQBM Select Item From
BUS MODE Left Colum 4
GPIB ADDR
TALK ONLY |DEBUG TEST FILE CFG
Files:Meas-| E<Files List>
SetuEzL!st [No.] [S] [ FILE NAVE ]
And Limit, 0 1 <Unnamed>

1 1 TH2817A-INDUCH#;
MAX : 12 2 0
USED : 6 3 0
FREE : 6 |DEBUG TEST FILE CFG

3-4 (3/3)
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TH2817A

4.1

TH2817A

4

3-4
3-5
1.0kHz

_1 :
FUN: Cp- M Displ i Tool
e 7 osenE
e P - ot
SHORT: OFF D - 0.00012
OPEN : ON SWEEP COUNT BinNo LCR
T
= =
1
: [T
4-1
| |
4-2 S 1 Cs-D
ENTER
1K
Egg ; SEQD E <MeasDisplay> File Tools
- . Z
Lev: 100y Cp - 217.258nF
SEED: SIOI D - 0.00012
SHORT: OFF - -
OPEN : ON| Cp-D  Cp-Rp Cs-D Cs-Rs NEXT
1 [ 1] 10 ]

4-2
4-1




TH2817A

| |
ENTER ENTER Q V H
4.2
4.2.1
ZLETE:
' TH2817A
Precision LUK Meter
{C) 2001-2002 TONGHUI Co.
Verl, 0. 0218
4-3
( 4-4)
] [7 = B F
TH2817A
Enter Fassword:
4-4
4.2.2
(MeasDisplay),
(FUN) (FRQ) (LEV) (RANGE) (SPEED)
(SHORT) (OPEN) (File) (Tools)
(Vm) (Im)
Eg([\gl . S%D [ <MeasDisplay> File Tools
S 4 -
LEV: 12000V Cp : 217.258nF
speen: sty D - 0.00012
SHORT: OFF Vm:-999.1mV Im:1.364mA «—
OPEN : ON SWEEP COUNT BinNo LCR
4-5

42




TH2817A

<MeasDisplay> File Tools
LCR SAVE FIX.A
BinNo — LOA OK —FIX.B
COUNT — —MN
SWEEP — ESC —
— - ——KEY [
ESC
FUN: NEXT g NEXT —— NEXT
Cs-Rs Lp-Rp ——G-B
Cs-D Lp-Q L R-X
Cp-Rp Ls-Rs —Z-0 r
Cp-D Ls-Q —Z-0 °
FRQ: LEV: RANGE:
- N(++) — N(++) L AUTO
— T — () ———HOLD
— () Q) — T
—— U — V() 1O
SPEED: SHORT: OPEN:
SLow ON ————ON
MED OFF OFF
FAST ShCLR OpCLR —
ShSWP ——— L OpSWP —
L ESC ESC
4-6
4.2.2.1 <MeasDisplay>
MeasDisplay( ) BinNo. Disp( ) Bin Count(
) List Sweep( )
4.2.2.2 FUN( )
TH2817A Cp-D ,Cp D




TH2817A

TH2817A Cp-D Cp-Rp Cs-D Cs-Rs Ls-Q Ls-Rs Lp-Q Lp-Rp
Z-6° Z-6r R-X G-B(s p ),
NEXT
4.2.2.3 FRQ( )
TH2817A 50Hz  100KHz, 50Hz 60Hz 100Hz

120Hz 200Hz 400Hz 500Hz 1kHz 2kHz 4kHz 5kHz 10kHz 20kHz 40kHz 50kHz
100kHz
FRQ
m N+ UE) 50Hz
100Hz 1kHz 10kHz 100kHz
T ) 16

TH2817A

4.2.2.4 LEV( )
0.01V 2.00V
0.01V
LEV
m G V) 0.01V 2.00V
0.1V
B T+ ) 0.01V 2.00V 0.01V

4.2.2.5 RANGE( )
TH2817A 10Q 31.6Q 100Q 316Q 1kQ 3.16kQ 10kQ 31.6kQ
100kQ ( )
RANGE

AUTO
HOLD

T
Q)

4.2.2.5 SPEED( )
TH2817A SLow( ) MED( ) FAST( )
SPEED SLOW MED  FAST



TH2817A

4.2.2.6 SHORT(

ShCLR

4.2.2.7 Tools( )

Tools

B FIX.A

m  FIX.B

MeasDisplay

4-7

) OPEN( )

OpSWP ~ ShSWP

3mS

FUN: CE_D
FRQ: 1.0kHz
LEV: 1.000V
RANGE: AUTO
SPEED: SLOW
SHORT: OFF
OPEN -  ON

= <MeasDisplay>

File Tools

Cp :-217.258nF D :0.00012

Vm:999.1mV

Im:1.364mA

SWEEP COUNT BinNo LCR

4-7

B KEY @

“ KeylLocked!”

4-8

FUN: CE—D
FRQ: 1.0kHz
LEV: 1.000V
RANGE: AUTO
SPEED: SLOW
SHORT: OFF
OPEN -  ON

= <MeasDisplay>

2 217.258nF
2 0.00012

D-‘JUO
O

File Tools

4-8
45

OpCLR

50mS



TH2817A

ESC

4.2.2.8 File( )

TH2817A 12
B SAVE (0 11),
ENTER ENTER
ENTER <Unnamed>
A Z 0 %
(HD10#$
B | OAD
4-9
0K ESC
Load File:No.1
<Unnamed>
TH2817A-INDUC#;
<Unnamed>
4-9
4.2.3
DISPLAY BinNo,
ON/OFF(COMP) ON/OFF(AUX) (File) (Tools)
(FRQ) (LEV) (RANGE) (SPEED)
(OPEN) 4-10 4-11

KEY &,
ESC
&*, 11 7?2+=
(FUN)
(SHORT)



TH2817A

Egg . SEI:ID H<BinNo. Disp> File Tools
- 1.0kHz - -
EE\I\/IGElgg_?_g COMP.B (I)FNF AUX: OFF
SPEED:/ SLOW -
SHORT OFF Cpt217.258n D :0.00012
OPEN /: ON SWEEP COUNT BinNo LCR
v ¥ X
4-10
<BinNo. Disp> File — Tools
LCR SAVE
BinNo LOAD OK —
COUNT — — —
SWEEP — — ESC —
A E— E ——KEY
ESC
COMP AUX
ON —ON
OFF ——OFF
4-11
4.2.3.1 COMP( )
TH2817A 5 3 (BIN1 BIN3) 1
(AUX),1 (ouT) Limit Table( )
(COMP) (AUX)
COMP ON OFF
(COMP)  (ON)  (OFF)
4.2.3.2 AUX( )
AUX ON OFF (AUX)
(ON) (OFF)
AUX ouT

47




TH2817A

4.2.3.3 File( )
LOAD SAVE
LOAD
SAVE OK
4.2.3.4 Tools( )
KEYR ,
KEY &
ESC
4.2.4
COUNT,
ON/OFF(COMP) ON/OFF(AUX) ON/OFF(COUNT)
(File) (Tools) (FUN) (NOMINAL)
COUNT: OFF| =E<Bin Count> ile Tools
COMP - “OFF| [N][ LOW ][ BGH ] [ CNT]
AUX : F| 1° -0.050 % 2050 % O
2 -0.070 % 070 % O
FUN:  Cp-DN.3 -0.090 % /0.090 % O
NOMINAL: ect AUX:0 ouT:0
217.259nF SWEEP” COUNT BinNo LCR
v X ¥
4-12
<Bin Count> File — Tools YES
LCR SAVE ReCNT——NO
BinNo LOAD—— OK —
COUNT — — I
SWEEP — —— ESC —
— — —— KEY
ESC
COMP AUX COUNT
- ON ——— ON ON
OFF —— OFF OFF
4-13

4.8




TH2817A

4.2.4.1 COMP( )
COMP ON OFF
(CoMP)  (ON)  (OFF)

4.2.4.2 AUX( )
AUX ON OFF

(ON) (OFF),

4.2.4.3 COUNT( )
TH2817A
999999
pe— ” TH2817A
COUNT ON OFF
(ON)  (OFF) CNT
4.2.4.4 File( )
LOAD SAVE
LOAD
SAVE
4.2.4.5 Tools( )
m KEY @
KEY &,
B ReCNT
YES NO , YES NO
4.2.5
TH2817A 4
TH1773 4
(H LH 13 HH 1] ”

SWEEP,
“ No Data In Sweep List” ,

(AUX)

OK

ESC

“ Reset BinCount?” ,

)

(MODE)



TH2817A

4-10

(File) (Tools) (FUN) (FRQ)
(LEV) (TRIG) (DLAY),
MODE:  SEQ| E<List Sweep> File Tools
o LFREQLL.Cpi Fl._ £ D . JLCL.
FUN: Clo—d 0.00016 L
FRQ: —----- -0.0001 H :
LEV:\1.000V]| : 0.0006 |
TRIG: INT| : -0.0021
DELY:\ Oms BinNo LCR
v
(
4-14
<List Sweep> File — Tools
LCR SAVE RESET
BinNo LOAD oK —
COUNT — — —
SWEEP — — ESC —
I E— —— KEY @
ESC
MODE
STEP
SEQ
4-15
4.2.5.1 MODE( )
(SEQ) (STEP) SEQ
STEP
MODE STEP SEQ
4.2.5.2 File( )
LOAD SAVE
LOAD
SAVE oK




TH2817A

4.2.4.3 Tools( )

m KEY @
KEY &
ESC
W RESET
4.2.6
(FUN) (FRQ) (LEV) (RANGE) (SPEED) (SHORT)
(OPEN) (TRIG) (INT_R) (DELAY) (AVG)
(Vm/1m) (DEV_A) (DEV_B)
(REF_A) (REF_B)
/
FUN: * Cp-D| E<Meas Setup> _ File Tools
FRQ: 1.0kHz| TRIG :  INT DEV_A:OFF
LEV: 1.000V| INT R: 30 REF_A:0.00000pF
RANGE: AUTO| DELAY: Oms DEV B:OFF
SPEED: SLOW| AVG : 1 REF_B:0.00000
SHORT: OFF| Vm/Im:  OFF
OPEN : ON LIST LIMIT CORR SETUP
4-16
4-16
<Meas Setup> File — Tools
SETUP SAVE CLEAR—— YES
CORR LOAD OK — NO
LIMIT — — —
LIST — —— ESC —
ESC
FUN: NEXT g NEXT —— NEXT
Cs-Rs Lp-Rp ——G-B
Cs-D Lp-Q L R-X
Cp-Rp Ls-Rs —Z-0 r
Cp-D Ls-Q —Z7-0




TH2817A

FRQ: LEV: RANGE:
— N+ —— N1(++) —— AUTO
— T — () ——— HOLD
— e — 4() —— T®
U — () EEEESRTE)
SPEED: SHORT: OPEN:
SLOW ON —ON
MED — OFF —OFF
FAST —
TRIG: INT_R: vm/Im:
INT 30Q —ON
MAN 100Q ——  OFF
EXT —
DELAY: AVG:
[ e I
I SecC —
ESC L ESC
DEV_A: ——OFF REF_A:——MEAS
DEV B: |——A ABS REF B: |——
L A % I
NE¢XT NEXT4\
——n k
M M
ESC [— ESC
4-17

4-12




TH2817A

4.2.6.1 TRIG( )
TH2817A INTC )
DISPLAY

EXTC ) MANC ) BUSC )

TTL DISPLAY HANDLER
RS-232C GPIB TRIGGER
TH2817A
TH2817A
TRIGGER 3 INT MAN EXT
RS-232C GPIB
4.2.6.2 INT_R( )
100Q  30Q INT_R 100Q 30
Q
30Q HP4284A 100Q
HP4284A
LCR 30Q 20-30Q
4.2.6.3 DELAY( )
TH2817A

Os 60ms 1ms

DELAY
H ESC
B msec sec ENTER
4.2.6.4 AVG( )

1 255 1

AVG
ESC ENTER
4.2.6.5 Vm/Im( )

4-13



TH2817A

Vm/ Im
H ON
B OFF

4.2.6.6 DEV_A DEV_B(

m A ABS
B A%
Y

DEV_A(
m OFF
m A ABS
B A%

DEV_B(

4.2.6.7 REF_A REF B(
REF_A
MEAS
ESC

4.2.6.8 File( )

LOAD
SAVE

4.2.6.9 Tools( )

Clear All?””

4.2.7

AABS=X-Y X Y
A% =(X-= Y)/Y * 100 % X
)
) DEV_A
MEAS
(M np Mk m
LOAD SAVE
OK
CLEAR
CLEAR “ Confirm:
YES NO YES
CORR

1 On
4-14



TH2817A

(OPEN) (SHORT)
(LOAD) (FUNC) (FREQ1 FREQ2
FREQ3) (REF_A REF_B)
(LEV) (RANGE) (MEA_A MEA_B)
LOAD
SHORT: OFF| Ei<User Correction>
OPEN : ON| FREQ1 : OFF :
LOAD : “QFF| REF A 0.00000 &
FUNC: R- REE_ B . /i | 0..00000 £ __
MEA~A 0.00000 &
LEV: 1.000VN MEAB/ : 0.00000 <
RANGE ;/ AUTO LIST LIMIT CORR SETUP
¥ M v
4-18
<User Correction> SHORT OPEN
SETUP — ON — ON
CORR — OFF — — OFF —
LIMIT ShCLR — OpCLR ——
LIST — — — —
E— ShSwp —— OpSWP——
—ESC —ESC
¢ LOAD
FUN: NEXT ——» NEXT ——» NEXT ON
Cs-Rs Lp-Rp — G-B — OFF
Cs-D Lp-Q L R-X —
Cp-Rp Ls-Rs —7-0 r —
Cp-D Ls-Q —7-9° ——— MEAS
FREQL: — 7 ON
——— FREQ1 FREQ2: |——OFF
- FREQ2 FREQ3: | —
FREQ3 - T+
— — ()

4-15




TH2817A

REF_A: T NEXT 1> NEXTJ
REF B: —Dp —m
——n —k
M —M
\— ESC ——ESC
4-19
4.2.7.1 OPEN( )
TH2817A
16 (
) FREQ1,FREQ2,FREQ3
OPEN OpCLR
OPEN
m  ON
B OFF
B OpCLR FREQ1,FREQ2,FREQ3
ESC
Openning:40 kHz
N
4-20
B OpSWP 4-20
ESC
4.2.7.2 SHORT( )
TH2817A
16 (
) FREQ1,FREQ2,FREQ3
SHORT ShCLR
(
)
SHORT
m  ON

4-16



TH2817A

B OFF
m ShCLR FREQ1,FREQ2,FREQ3
ESC
Shorting:10 kHz
I
4-21
H  ShSWP 4-21
ESC
4.2.7.3 LOAD( )
TH2817A (
)
FREQL FREQ2 FREQ3 REF_A REF B
FUN
FUN
FUN
(FREQ1 FREQ2 FREQ3) 4-22
H ON
W OFF
Bl ()T E 16
SHORT: OFF| & <User Correction>
OPEN : ON| FREQ1 - OFF
LOAD : OFF| REF A 2.26000 &
FUNC: R-X REF B 0.04000 &
MEA_A 2.26774 &
LEV: 1.000V| MEA™B 0.04064 &
RANGE: AUTO FREQ3 FREQ2 FREQ1
4-22

4-17




TH2817A

REF_A
REF_B
LOAD
B MEAS MEA A MEA B
m ON
B OFF
TH2817A
= FREQ1 = FREQZ2 FREQ1
= FREQ2 = FREQ3 FREQ2
4.2.8
LIMIT
(NOMINAL) (FUNC) (MODE)
ON/OFF(COMP) ON/OFF(AUX) (File) (Tools)
NOMINAL : = <Limit Table> File Tools
217.259nF [BIN] [ LOW ] [ HIGH ]

FUNC: C%—D
MODE: %TOL

COMP:  OFF
AUX - OFF
ALARM  OFF

2 1-0.070 %  0.070 %
3 1-0.090 %  0.090 %
2nd  {0.00010 0.00014

LIST LIMIT>CORR SETUP
~

4-23

4-18



TH2817A

<Limit Table> File Tools
SETUP SAVE CLEAR YES
CORR LOAD OK — NO
LIMIT — — —
LIST — — ESC —
ESC
NOMINAL: ¢ —» NEXT —7% NEXT —— FUNC:
—p —m _
l__n —k L
I M I
ESC ESC —
SWAP
MODE: COMP: AUX:
+ TOL ON —ON
—— %TOL OFF —OFF
[LOW}—— DEL-- [HIGH DEL--
—PNEXT —7» NEXTJ ‘ —T»NEXT—» NEXTJ
p ——m L p +—m
n —— k -—n +—Kk
M — M M M
ESC —— ESC —— ESC L— ESC
4-24
4.2.8.1 NOMINAL( )
NOMINAL
(DEV.A  DEV_B)
“ CAUTION: DevMode ON” TH2817A
NOMINAL (REF_A  REF_B)

4-19




TH2817A

4.2.8.2 FUNC( )
FUNC SWAP FUNC
Cp-D SWAP D-Cp
D Cp
4.2.8.3 COMP( )
COMP ON OFF
(COMP) (ON) (OFF)
4.2.8.4 AUX( )
AUX ON OFF (AUX)
(ON) (OFF),
AUX ouT
4.2.8.5 MODE( )
MODE + TOL  %TOL + TOL
%TOL
4.2.8.6 LOW/HIGH( )
4-25
Y T [ R
L3 L2 L1 + HL H2 H3
BIN1 o——o
BIN2 &—— | o—*
BIN3 &——o | o—=
LnzBINn Hn:BINn
o : o=
4-25
BIN1 BIN1
“ Warning : Low > High”
BIN1 LOW

4-20



TH2817A

pnpug mkM TH2817A
2nd
4.2.8.7 File( )
LOAD SAVE
LOAD
SAVE 0K
4.2.8.8 Tools( )
CLEAR
CLEAR “ Confirm: CLR Table?" YES
NO YES
4.2.9
LIST TH2817A
4 TH1773
4
(MODE) (LIST) ©
(LOW/HIGH) (FUN) (LEV)
(TRIG) (DLAY)
LIST: FREQ|E<List Setup> File ~ Tools
MODE : EQ| [.FREQIICI.L _LOW 11 ! HIGH ]|
- 1.0kHz A 217.27x0F 217.280nH:
FUN- - Cp-D1 2 OkHz A 217.259nF 217.261nA:
LEV: 1.000W i4_0OkHz B -070007 -0.0006 |:
TRIG:\ INTN\10 kHz B_-<0.0022\ -0.0021 |
DELY: \ Oms LIMIT EORR SETUP
\ N & \

4-26
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<Limit Table> File Tools
SETUP SAVE CLEAR YES
CORR LOAD OK — NO
LIMIT | — —
LIST — ESC —
ESC
LIST: MODE: [S]1
FREQ STEP OFF
LEVEL ——— SEQ DataA
iBIAS | — DataB
[FREQ] DEL-- [LEVEL] DEL-- [1BIAS DEL--
T+ —
V()
mvV mA
Vv A
ESC — ESC
[LOW] ——— DEL-- [HIGH]——DEL--
—/»NEXT —» NEXTJ ‘ —»NEXT—> NEXTJ
——m L p +—m
S —n |—Kk
— M M M
ESC —— ESC —— ESC — ESC
4-27
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4.2.9.1 LIST( )
LIST
FREQ LEVEL 1iBIAS
“ Clear List First!”

4.2.9.2 MODE( )
MODE STEP  SEQ MODE
4.2.9.3
4 4-26
LIST
FREQ NOIRIO)
LEVEL Vo mv
JESC IBIAS  LEVEL
A mA
C A( ) C
m OFF
B DataA
B DataB
Low
HIGH
1 IN
IN
2. OFF IN
“ Warning: Low > High” ,
< Low > HIGH
IN
4
4.2.9.4 File( )
LOAD SAVE
LOAD
SAVE OK

4-23
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4.2.8.8 Tools( )

CLEAR
CLEAR “ Confirm: CLR Table?” YES
NO YES
4.2.10
(CONTRAST) (INFO BEEP) (CMP ALARM) (PASSWORD)
(BUS MODE) (GPIB ADDR) (TALK ONLY)
CONTRAST = <System Config>
INFO BEEP y J
SXES%QBM Select Item From
BUS MODE Left Column o
GPIB ADDR
TALK ONLY DEBUG TEST FILE CFG
4-28
<System Config> CONTRAST INFO BEEP
CFG e) ON
FILE — 1O OFF
TEST — —
DEBUG Y— —_—
CMP ALARM PASSWORD
OFF OFF
IN +—— UNLK e
——— OuT —— ALWAY I
—— AUX — -
— NEW ESC
BUS MODE GPIB ADDR TALK ONLY
l  iBIAS T ‘ ON
— RS232 L l  OFF
—  GPIB _ | I
— L ESC —
4-29
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4.2.10.1 CONTRAST( )
1-31 CONTRAST

4.2.10.2 INFO BEEP( )

ON OFF,
4.2.10.3 CMP ALARM( )
OFF
IN

ouT
AUX

4.2.10.4 PASSWORD( )
PASSWORD
OFF
UNLK
ALWAY
NEW

UNLOCK
ALWAYS

4.2.10.5 BUS MODE( )
GPIB(
TH1773 )

) RS232(
BUS MODE
GPIB

4.2.10.6 GPIB ADDR( )
0-30

0-30

GPIB ADDR

4.2.10.7 TALK ONLY( )
TALK ONLY
ON  OFF
4-25

NORIOF

INFO BEEP

CMP ALARM

AUX

ALWAYS—UNLOCK—OFF

) iBIAS(
iBIAS RS232

“ Data Out!” ,

TALK ONLY
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4.2.11
FILE TH2817A 12
gi{es:hﬂ@a%— H<Files List>

etup,List | [No.].[S]. [ FILE NAME
And Limit, i[ 0 ] [1] £Unnamed> ]
1 1  TH2817A-INDUCH#;
MAX - 12 | 2 0 !
USED X 6 | .3 . O N |
FREE : 6 |DEBUG ST FILE CFG
\ N
4-30
<Files List> [No.]
CFG LOAD
FILE REN
TEST DEL — YES
B — L NO
DEBUG PAGES —
4-31
4-30 (MAX)
(USED) (FREE) [No.]
[s] 1 0
[FILE NAME] <Unnamed>
[No.] ( 4-32)
Files:Meas-| E<Files List>
Setup,List | [No.] [S] [ FILE NAME ]
And Limit, 0 1~ <Unnamed>
1 1  TH2817A-1INDUC#;
MAX - 12 2 0
USED : 6 3 0
FREE : 6 |PAGES DEL REN LOAD
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LOAD
“ Record Not Existent!”
REN 4.2.2.8
“ Record Not Existent!”
DEL
PAGE § 12

4-27
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5.1

5. TH26005 TH26004
TH26006 TH26005
TH27009 SMD
20
TH26001 “ 0
« g

© 0 N o

5.2

5.2.1
HD LD HS LS

HD HS
LD LS
HS LS
HS LS

HD HS LS LD
Riead R1ead<Zx/1000,
0.1% HD HS LD LS
10kHZ
10kHZ

5-1
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A W N -

HD LD

HS

5.2.2

HS LS
HD
LD LS

HS LS LD

N

T ch T c

5-1

5-2
5-2
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Cd Cx
Cx
Ch CI
HD LD
HD LD
5.3
5.3.1
M
L M B=pH 5-4 B H L
A B
i
H 1. /
v -
5-3

5-3

Ch

5-3

Cl

Cd
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B
A
» H
L 4
LMAX
——
> |,
5-4
HD HS LS LD
PO OO0
Ra T
VAVAVAN
Lx
5-5
TH2817A 10MVens=2Vims  10MVins 30Q 100Q
1 Vm/Im
2 5-5
Ra

Ra
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Q
V/1 / LCR Q
0 0 0=X/R=1/D Q100
R 0 R 0 1%
0 001 Q 100 91 111
5.3.2
5.3.1
TH2817A
=
R1 R2
-1 C1 L1 ? L2 -1 C2
\M_/
5-6
L1 L2
R1 R2
C1 Cc2
M
C
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L1

5-7

(@]
_
_

89 ¢

5-8

-

T
Hﬁ?

0 y
[}
~ o o o

Rreioan el

5-6
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HD

HS

LS

LD

V2

V1 < V2

HD

HS

LS

LD

5.4

5.4.1

5-10
O
O
Vi
O
O
5-10
TH2817A
(Vm/1m)
Vi HD LD HS LS
N = V1/V2 N
Vi V2 Vi > V2
O
O— |
O o
5-8

SMD

5-7

5-11
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Cx Lo Ro
ESR
5-11
5-11
5-12
4
7 A B
Re A////////’
5-12 Z-F
5-12 A Cx Ro o
B Lo
100kHz
A TH26001  TH26005  TH26006
B 20 " 0” 113 0”
C " OH
D
5.4.2
D D D
D -0.00001

Dx = D2—(Di1—Ds)

TH26010
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Dx

D

Dy

Ds
5.4.3
5.4.4 SMD
SMD

SMD
“ OH
Imm

1uF
SMD

SMD
TH26009
ESR

SMD

0.02pF

“ 011

0)

SMD

1 011
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6.1
A. > 20
B. “ 0
C. “ AUTO”
6.1.1 |z |Y] LCRXGB
|z| |Yl L CRXGB
Ae = = [A+ KotKo % 100]% K.
A ( 61
Ka (¢ 61
Ko ( 6-1)
Ke ( 6-2)
L C X B D D
R G & Q
D20.1 L C X B
Q20.1 R G A
G G-B
6.1.2 D
D De
o ate
100
D.< 0.1
D.>0.1 D (14D.)
6.1.3 Q
Q

6-1

Ae

[%]
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Qe = iﬂ
1¢ QxX De
Q Q
De D
Q.x D1
6.1.4 ©
0
180 Ae
0e= —x— de
7z 100 Ldeg]
6.1.5 Re
Dx D <0.1
R
RpxX De
R = £ Q
’ D«F De =
Rox Rs [S]
Dy D [F1
De D
6.1.6 Rs
Dx D <0.1
Rs
Rse = X«X De [Q]
1
Xx = 21 flL=
27£Cx
X X [S]
Cx C [F1
Lx L [H]
De D
F

6-2
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6.1.7

IYl,G, B

10n

100n

10u

100u

10m

100m

100

[

S
100M

10M

100k

10k

Izl , R, X

100

15
10

100m

10m

10pF 100kH  1pF 10kH 100fF 1kH 10pF 100H

100pF.

50Hz

10H
InF
\ IH
10nF
>< 100mH
100nF N\
N /\
10mH
IuF
— ImH
.05 ><
10uF 1
>< 100uH
100uF
>< 10uH
ImF
.1
0.2 1uH
10mF
N
25
.35
100nH
100mF
1.0
— 10nH
20Hz 100Hz 1KHz 10kHz 100kHz  300KkHz

30kHz 200kHz

6-1
6-1

0.05 ———-
0.1 ———-

6-1

A

0.4Vims< Vo< 1.2Vis
0.4Vims< Vo< 1.2Vis

Ve<0.4Vems  V>1.2Vims A

A , Vs

6-3

Ar 6-2
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Ar

100 \\
50 \\
20 \
10 \\\
/]
2 \
6-2
6-1 Ka Ko
Ka Kb
1x1073 200 100 70 100
f.<100H 1+ 1+ [— Zn(1x107)(1+—)1+  [—
<100Hz | ( |Zm| ) Ve ) fm) | I( ) Vs)( fm)
100Hz<fm 1x107° 200 70
1+ m -9 i
< 100kHz ( |Znm X Vs) [Zrid1x10 )(HVS)
2.5x107° 400 100 100 100
.<100H 1+ 1+ [—) | [ZW(2x10°)Y1+—)1+ _|—
<100Hz | ( |Zm| ) Vi X fm) | I( ) Ve X fm)
100Hz<fm 2.5x107° 400 100
1+ Zn(2x107°)(1
< 100kHz ( |Zm| )( Vs ) | |( <10 )( - Vs)
o [Hz]
[Q]
[mVrms]
500Q Ka Ko
500Q Ko Ka
6_2 Kc
5 8 18 28 38
Ke 6 4 2 1 2 4

6-4
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6.2
1.2
6.2.1
100pF
1000pF
1 10000pF 0.02
10nF D
0.1uF
1uF
10Q
100Q
2 1kQ 0.02
10kQ
100kQ
100p H
3 LA 0.02%
10mH
100mH
4 0 1000 MHz
5 0.5
6.2.2
6.2.3
AC HD
10mv  20mvV 100mV 200mV 1V 2V
6.2.4
HD
20Hz 100Hz 1kHz 10kHz 100kHz 2.2.1
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6.2.5

1uF

6.2.6

6.2.7

6.1.2

C,-D
100Hz
v
AUTO

Ls-Q
100Hz
i\
AUTO

Z-9
100Hz
v
AUTO
ov

1kHz

1kHz

1kHz

10kHz  100kHz
100pF 1000pF 10000pF 10nF 0.1uF
C 6.1.1
10kHz  100kHz
100p H 1mH 10mH 2100mH
6.1.1
10kHz  100kHz

6.1.1

10Q 100Q 1kQ 10kQ 100kQ
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TH2817A RS232C GPIB
7.1 RS232C
7.1.1 RS232C
RS-232
232
RS-232
AT 9 RS-232
25
RTS 4
CTS 5
DSR 6
DCD 8
DTR 20
TXD 2
RXD 3
GND 7
TH2817A
TXD 2
RXD 3
GND 5
TH2817A 9

7-1

RS

“ Recommended Standard”
(ETA)1969

25

N |0 |2

DN W

RS-232

IMB
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TH2817A  RS232C 9 DB
54321
9 8 7 6
TH2817A
DB 9
7.1.2
]
DTR4) ::|
DSR(6)
RXD(2) [« (2) TXD
TXD(3) » (3) RXD TH2817A
GND(5) (5) GND
RTS(7) :I
CTS(8)
TH2817A IMB AT 9
1.5m
TH2817A
4 6 7 8
] TH2817A TH2817A
SYSTEM — CFG - BusMode—RS232
]
9600 bps
8 BIT
1 BIT
NL ASCII 10
DB9

7-2
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TH2817A RS232C
“ TH2817A ?

NL TH2817A
TH2817A

RS232 TALK ONLY

TH2817A

TH2817A

ASCII NL ASCII 10

TH2817A Ims

NL

DOS DOS
WINDOWS

C DOS main

#define PORT 0
#include "dos.h"
#include "stdio.h"
#include "stdlib.h"
#include "ctype.h"
#include "conio.h"

7-3
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void port_init( int port,unsigned char code );
int check_stat( int port ); /* read serial port state(16bit) */
void send_port( int port,char ¢ ); /* send a character to serial port */

char read_port( int port ); /* recive a character form serial port */
void string_wr( char *ps ); /* write a string to serial port */

void string_rd( char *ps ); /* read a string from serial port */
char input[256]; /* quary recieve bufer */

main()

{ port_init( PORT,0xe3 );/* initilize serial port:baud = 9600,no verify,1 bit stop,8 bit data */

string_wr( "trig:sour bus;*trg" );
string_rd( input );
pl‘intf( "\Il%S",input );

string_ wr( "freq 10khz" );
string_wr( "func:imp:type rx;:func:smon on" );

string_wr( "voltage:level 500mv" );

/* write string to serial port */
void string_wr( char *ps )
{ char c;
int m,n;
while( check stat(PORT) & 256 ) read_port( PORT );/* read data until null */
for(;*ps; )
{c=0;
for( m = 100;m;m-- )
{ send_port( PORT,*ps );
for( n = 1000;n;n--)
{ delay(2); /* waitabout 2ms, use dos.h libray funtion */
if( kbhit() && ( getch()==27)) /* if escape key keypress */
{ printf( "\nE20:Write Canceled!" );
exit(1);
H
if( check stat(PORT) & 256 )
{ c =read_port( PORT );
break;
7-4
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}
if( n ) break;

H

if( ¢ == *ps ) ps++;

else

{ printf( "\nE10:Write Echo Error!" );
exit(1);

}
send_port( PORT,\n' );/* send command end symbol */

delay( 2 );
while( !(check stat(PORT) & 256) );
read_port( PORT );

/* read string from serial port */
void string_rd( char *ps )
{ unsigned char c,i;
for(i=0;1<255;i++) /* max read 256 characters */
{ while(! (check stat(PORT) & 256)) /* wait serial recieve ready */
if( kbhit() && (getch() ==27)) /* if escape key keypress */
{ printf( "\nE21:Read Canceled!" );
exit(1);

¢ =read_port( PORT );
if( ¢ =="\n'") break;
*ps =c;
pst+;

H

*ps = 0;

/* send a character to serial port */

void send_port( int port,char ¢ )

{
union REGS 1;
r.x.dx = port; /* serial port */
rh.ah=1; /* int14 functionl:send character */

7-5
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rh.al=c; /* character to be sent */
int86( 0x14,&r,&r );
if( rh.ah & 128) /* check ah.7,if set by int86( 0x14,&r,&r ),mean trans error */
{ printf( "\nE00:Serial port send error!" );
exit(1);

/* read a character from serial port */
char read_port( int port )

{ union REGS r;
r.x.dx = port; /* serial port */
r.h.ah =2; /* int14 function2:read character */
int86( 0x14,&r,&r );
if( r.h.ah & 128) /* if ah.7 be set,mean trans error */
{ printf( "\nEO1:Serial port read error!" );
exit(1);
}
return r.h.al;
}

/* check the status of serial port */
int check_stat( int port )

{ union REGS r;

r.x.dx = port; /* serial port */

r.h.ah = 3; /* int14 function3:read status */

int86( 0x14,&r,&r );

return r.X.ax; /* ax.7 show serial operation, ax.8 show serial recive ready */
}

/* initialize the serial port */

void port_init( int port,unsigned char code )

{ union REGS r;
r.x.dx = port; /* serial port */
r.h.ah =0; /* int14 functionO:initial serial port */
r.h.al = code; /* initialization code */
int86( 0x14,&r,&r );
}

7-6
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7.1.3
TH1773 TH2817A
RS232C RS232C LCR
RS232C TH2817A 9 DB
2 3
TXD(2) » (3) RXD
TH2817A TH1773
LCR RXD(3) [« 2) TXD
GND(5) (5) GND
1.5m
9 DB
TH2817A
TH2817A
TH2817A iBIAS
SYSTEM — CFG - BusMode—iBIAS
TH1773 ByLCR
iBIAS

7-7
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7.2 GPIB
7.2.1GPIB
IEEE488 GPIB
488
IEEE488.2
GPIB
1 2
20
2 15
3 ,
mot1 |1l 13 || oios
pioz (2] 14 || oios
mos 2115 || oior
oiod |_4]16 || oios
eon L5117 | rew
DAy ||_6 ] 18 || PO TWISTED PAIR WITH 6
NRFD |7 119 || PO TWISTED PAIR WITH 7
noAC |81 20 || PO TWISTED FAIR WITH §
IFC a2 PO TWISTED PAIR WITH %
sro |10 ] 72 || PO TWISTED PAIR WITH 10
arn |1 [ 23 || PO TWISTED PAIR WITH 11
SHIELD |[D2]24 || siGNALGROUND
(F:18) //_,1
7-1  GPIB /

7-8

IEEE
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GPIB

\
\

Device A

A

Device B

Device C

7-2

7-9
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GPIB
= - -
=
I
— .
Device A Device D
] ]
Device B Device C
7-3
7.2.2 GPIB
TH2817A GPIB
SH1
AH1
T5 MLA
L4 MTA
RL1 /
DCI
DT1
Co
El
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7.2.3 GPIB
TH2817A  GPIB
8

GPIB ADDR
7.2.4 GPIB
TH2817A GPIB
u IFC
u SDC  DCL
TH2817A
u GTL
TH2817A
n LLO
LOCAL
n RMT
TH2817A TH2817A
L GET
TH2817A

SCPI  TRIG+FETCh?
SCPI

GPIB

0-30

LOCAL

GPIB
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7.3

TH2817A ASCII MeasDisplay
BinNo. Disp Bin Count 1 List Sweep

2

731 1

MeasDisplay BinNo. Disp Bin Count 7-4

DATA A>—»()—»<DATA B> »(O>EBIN>-Y—NLAEND

7-4 1
o NL ASCII 10

~"END IEEE-488 EOI <DATA A> <DATAB> <BIN>

B <DATAA> <DATAB>

<DATA A> <DATA B> 12

ASCII

SN.NNNNNESNN S +- N 0 9 E ‘4

m <BIN>

<BIN> ASCII

N | |W [N =
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732 2
List Sweep 7-5

O SEQ
)

—Y,[DATA A>] DATA B <IN/OUT>] —
Y><DATA A~ <DATA B> <IN/OUT>

—%/NL'END,//

7-5 2
2 1 <DATA A> <DATA B>
<IN/OUT>
m <I[N/OUT>
<IN/OUT> ASCII

-1 ouT

0 IN

ouT

<IN/OUT> 0
2 TH2817A

“ STEP”
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8.1
TH2817A GPIB SCPI( ) GPIB
IEEE488.2-1987 TH2817A
SCPI
1-1
FUNCtion
I
IMPedence SMONi tor|
FUNC: IMP CPD
RANGe] ViAC
FUNC: IMP:RANG 1k FUNC:SMON:STAT ON
EUTO
FUNC: IMP:RANG:AUTO ON
8-1
[
FUNC:IMP CPD = func:imp cpd = Func:Imp CpD
® C )
Xl FUNC : IMP CPD — ™ FUNC:IMP CPD
° ( )
FUNCTION: IMPEDANCE CPD = FUNC:IMP CPD
° @)
FUNC: IMP?
G)
o G)
CORR:SPOT1:STAT ON;FREQ 1KHZ
o G) )
FUNC: IMP CPD; :FUNC:SMON:STAT ON
8.2
TH2817A ASCII

8-1
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NRL
NR2
NR3
NL
NEND | EEE-488
< >
[]

(<value>)

{1}

8.3
TH2817A

123
12.3
12.3E+5

10 TH2817A
EOI

( [.<value>*])

e DISPlay e FREQuency e VOLTage e FUNCtion
e LIST e APERture e TRIGger e FETCh?
e ABORT e CORRection e COMParator e Mass MEMory

TH2817A GPIB

e *RST o *TRG

8.3.1 DISPlay
DISPlay

e *IDN

8-2  DISPlay

DISPlay—

:PAGE  MEASurement
BNUMber
BCOUnt
LIST
MSETup
CSETup
LTABle
LSETup
SYSTem
FLISt
SELFtest
SDEBug

:DOWN  ON (1)
OFF (0)

8-2 DISPlay
8-2



TH2817A

:PAGE

:PAGE
DISPlay:PAGE <page name>

<page name>

=DOWN

MEASurement
BNUMber
BCOUnt
LIST
MSETup
CSETup
LTABle
LSETup
SYSTem
FLISt
SELFtest
SDEBug

WrtCmd(“ DISP:PAGE MEAS” )

DISPlay:PAGE?

<page name><NL"END>
<page name>
< LcrMeasurement >
<BinNumber>
<BinCount>
<ListSweep>
<MeasSetup>
<UserCorrection>
<LimitTable>
<ListSetup>
<SystemConfig>
<FileList>
<SelfTest>
<SystemDebug>

ON
DISPlay:DOWN OFF
1
0
8-3

LCD

:DOWN
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1
0

49 ON
48 OFF

WrtCmd(* DISP:DOWN 1" )

DISPlay:DOWN?
<NR1><NLEND>

8.3.2 FREQuency

FREQuency FREQuency
<value>
FREQuency-{ MIN }
MAX
<value> NR1 Hz ,kHz
TH2817A 16
MIN 50Hz
MAX 100kHz
WrtCmd(“ FREQ 1KHZ" ) 1000Hz
" Cannot Executed
FREQuency
<NR1><NL"END>
8.3.3 VOLTage
VOLTage
8-3 VOLTage
VOLTage —7— [:LEVel] —5— <value>
——  MIN
——  MAX

:SRESistance —‘: 300hm
1000hm

8-3 VOLTage

VOLTage
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<value>
VOLTage[:LEVel] { MIN }

MAX

<value> NR1,NR2,NR3
10mv-2v
MIN 10mv
MAX 2V
WrtCmd(* VOLT 1V" ); Y

”

Cannot Executed

VOLTage? VOLTage:LEVel?

<NR3><NL"END>
:SRESistance Source Resistance
300hm
VOLTage:SRESistance-{ }
1000hm

WrtCmd(* VOLT:SRES 30ohm” )

8.3.4 FUNCtion
FUNCtion
8-4  FUNCtion

8-5

mvV

30 OHM
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FUNCtion ——— :IMPedance——— [:TYPE] CPD
CPRP
CSD
CSRS
LSQ
LSRS
LPQ
LPRP
ZTD
ZTR
RX

GB

l_  :RANGe <value>

—[ :AUTO ON (1)

OFF (0)

—— :Source MONitor—[:STATe] ON (1)
OFF (0)

—  :DEV1— :MODE  ABSolute
2 PERcent
OFF

— :REFerence—W———-<value>
—— :FILL

8-4 FUNCtion

: IMPedance : IMPedance
FUNCtion: IMPedance <function>

<function>

CPD Cp-D LPQ Lp-Q
CPRP Cp-Rp LPRP Lp-Rp
CSD Cs-D ZTD Z-6 °
CSRS Cs-Rs RX R-X
LSQ Ls-Q ZTR Z-6r
LSRS Ls-Rs GB G-B

WrtCmd(“ FUNC:IMP RX" ); “ " R-X

8-6
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FUNCtion: IMPedance?

<function><NL"END>
: IMPedance:RANGe - IMPedance :RANGe
FUNCtion: IMPedance:RANGe <value>
<value> NR1 OHM, KOHM

10 30 100 300 1000 3000 10000 30000 100000
100hm 30ohm 100ohm 3000hm 1kohm 3kohm 10kohm 30kohm 100kohm
HOLD
WrtCmd(“ FUNC: IMP:RANG 1KOHM" ) 1kOHM

Error Parameter

FUNCtion: IMPedance:RANGe?
<value><NL"END>
<value>
10 30 100 300 1000 3000 10000 30000 100000

: IMPedance :RANGe - AUTO : IMPedance :RANGe : AUTO
ON
FUNCtion: IMPedance:RANGe : AUTO OFF
1
0
1 49 ON
0 48 OFF

WrtCmd(“ FUNC: IMP:RANG:AUTO ON” );

FUNCtion: IMPedance:RANGe : AUTO

<NR1><NLEND>
:Source MONitor :Source MONitor
ON
OFF
FUNCtion:SMONitor[:STATe] 1
0
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1 49 ON
0 48 OFF
WrtCmd(“ FUNC:-SMON ON” )

FUNCtion:SMONitor
<NR1><NLEND>

:DEV<n>:MODE :DEV<n>:MODE

ABSolute
FUNCtion:DEV<n>:MODE '{ PERCent
OFF
ABSolute
PERCent
OFF
<n>
1( 49)
2( 50)

WrtCmd(“ FUNC:DEV1:MODE ABS” )

FUNCtion:DEV<n>:MODE?

ABS
{ PER }-<NLAEND>
OFF

-DEV<n>:REFerence

FUNCtion:DEV<n>:REFerence<value>

<value> NR1,NR2,NR3
<n>

1( 49)

2(  50)

WrtCmd(* FUNC:DEV1:REF 10" )

FUNCtion:DEV<n>:REFerence?
<NR3><NL/END>
8-8
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:DEV<n>:REFerence:FILL ,

FUNCtion:DEV<n>:REFerence:FILL

<n>

1( 49) 2(  50)

WrtCmd(“ FUNC:DEV1:REF:FILL"” )

8.3.5 LIST
LIST

8-5 LIST

LIST—

:FREQuency <sweep point>[,<sweep point> *]
:VOLTage <sweep point>[,<sweep point> *]
:BIAS <sweep point>[,<sweep point> *]

:MODE SEQuence

STEPped

:BAND<n> A[,<low limit n>,<high limit n>]

B
OFF

:FREQuency

8-5 LIST

LIST:FREQuency <value> [,<value> *]

*

4

<value> NR1 Hz ,kHz

WrtCmd(* LIST:FREQ 100,500Hz,1kHz,10000" )

16

A 0w NN -

LIST:FREQuency?
<NR1>[,<NR1> *]<NLEND>

100Hz
500Hz
1KHz

10KHz

:FREQuency

TH2817A
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“ 9.9E37"
“ Data corrupt”
:VOLTage :VOLTage?
LIST:VOLTage <value>[,<value> *]
* 4
<value> NR1 NR2 NR3 mv,V
WrtCmd(* LIST:VOLT 1.5" ) 1 1.5V
WrtCmd(* LIST:VOLT 1E-2,2E-2,3E-2,4E-2" ) 1 2 3 4

10mV,20mV, 30mV,40mV
LIST:VOLTage?
<NR3>[,<NR3> *]<NL"END>

“ 9_9E37”
“ Data corrupt”
:BIAS :BIAS
LIST:BIAS <value>[,<value> *]
* 4
<value> NR1 NR2 NR3 A,mA,uA
10A
WrtCmd(* LIST:BIAS 100MA” ) 1 100mA
WrtCmd(* LIST:BIAS 1E-2,2E-2,3E-2,4E-2" ) 1,2,3,4
10mA  20mA  30mA 40mA
LIST:BIAS?
<NR3>[,<NR3> *]<NL"END>
“ 9_9E37"
“ Data corrupt”
TH2817A TH1773
0-10A
-MODE -MODE

SEQuence
LIST:MODE -{ }
STEPped

8-10
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SEQuence
STEPped

WrtCmd(* LIST:MODE SEQ” )
LIST MODE
{ SEQ

STEP } <NL"END>

:BAND<n> :BAND<n>
LIST:BAND<n><parameter>[,<low limit n>,<high limit n>]

<n> 1 4 NR1 n
<parameter>: A

B

OFF
<low limit n> NR1,NR2  NR3 n
<high limit n> NR1,NR2 NR3 n

WrtCmd(“ LIST:BAND1 A,10,20" )
WrtCmd(“ LIST:BAND3 OFF” )

LIST:BAND<n>?
<parameter>,<low limit n>,<high limit n>

“ 9.9E37”
8.3.6 APERture
APERture APERture

SHORt  FAST

APERture %: MEDium }> [,<value>]
LONG  SLOW

SHORt  FAST 25 /

MEDium 10 7/

LONG  SLOW 2 /

<value> 1 256 NR1
WrtCmd(* APER MED,55" )
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APERture?

FAST
{: MED }>,<NR1><NLAEND>
SLOW

8.3.7 TRIGger

TRIGger
8-6  TRIGger
TRIGger —— [: IMMediate]
—— :SOURce INTernal
EXTernal
BUS
HOLD  MAN
—— :DELay <value>
MIN
MAX
8-6 TRIGger
:IMMediate

TRIGger[: IMMediate]
WrtCmd(* TRIG" )

(
)
-SOURce :SOURce
INTernal
TRIGger :SOURce EXTernal
BUS
HOLD  MAN
INTernal
EXTernal HANDLER
BUS RS232 GPIB
HOLD  MAN TRIGGER

WrtCmd(“ TRIG:SOUR BUS” )
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TRIGger :SOURce?

:Source MONitor

INT
EXT <NL"END>
BUS
HOLD
:DELay :DELay
<value>
TRIGger:DELay-{:MIN
MAX
<value> NR1,NR2,NR3 m,ms
0—60
MIN 0
MAX 60
WrtCmd(* TRIG:DEL 5S” ) 5
WrtCmd(“ TRIG:DEL MIN" ) 0
TRIGger :DELay?
<NR3><NL"END>
8.3.8 FETCh?
FETCh? 8-7
FETCh [:IMP]

8-7 FETCh?

[:IMP]?
FETCh[: IMP]?
WrtCmd(* TRI1G:SOUR BUS” )
WrtCmd(* TRIG” )
WrtCmd(* FETC?” )

8-13
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) “ 9.9E37,9.9E37"
“ STEP” FETC
“ SEQ” FETC
“ 9.9E37,9.9E37"

:Source MONitor?

FETCh:SMONitor?
<NR3><NL"END>

“ 9.9E37,9.9E37"

8.3.9 ABORt
ABORL?

ABORt
WrtCmd(* ABOR” )

8.3.10 CORRection

CORRection
8-8 CORRection

8-14
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CORRection —— :OPEN ——— :STATe ON (1)
OFF (0)

— :SHORt——— :STATe ON (1)
OFF (0)

— :LOAD :STATe ON (1)
OFF (0)
-TYPE CPD

CPRP
CSD
CSRS
LPQ
LPRP
LSQ
LSRS
RX
ZTD
ZTR
GB

— :SPOT1 — :STATe ON (1)
2 OFF (0)
3 — -FREQuency <value>
— -OPEN
— SHORt
— -LOAD— :STANdard <REF.A>,<REF.B>

8-8 CORRection

:OPEN 16
CORRection:0OPEN

WrtCmd(“ CORR:OPEN" )
TH2817A
TH2817A GPIB TH2817A RFD

RS232C
TH2817A

8-15
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OPEN:STATe :OPEN:STATe
ON
CORRection:OPEN:STATe | OFF
1
0
1 49 ON
0 48 OFF

WrtCmd(“ CORR:OPEN:STAT ON” )

CORRection:OPEN:STATe?
<NR1><NLEND>

-SHORt 16
CORRection:SHORt
WrtCmd(* CORR:SHOR” )

:SHORt:STATe :SHORt:STATe
ON
CORRection:SHORt:STATe | OFF
1
0
49 ON
48 OFF

WrtCmd(“ CORR:SHOR:STAT ON” )

CORRection:SHORt:STATe?

<NR1><NLEND>
:LOAD:STATe :LOAD:STATe
ON
CORRection:LOAD:STATe) OFF
1
0
1 49 ON

8-16
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0 48 OFF

WrtCmd(“ CORR:LOAD:STAT ON" )

CORRection:LOAD:STATe?
<NR1><NLEND>

:LOAD:TYPE :LOAD:TYPE

CORRection:LOAD:TYPE <function>

<function>

CPD Cp-D LPQ Lp-Q
CPRP Cp-Rp LPRP Lp-Rp
CSD Cs-D ZTD Z-6 °
CSRS Cs-Rs RX R-X
LSQ Ls-Q ZTR Z-0r
LSRS Ls-Rs GB G-B

WrtCmd(“ CORR:LOAD:TYPE CPD” )

CORRection:LOAD:TYPE?

<function><NL"END>
:SPOT<n>:STATe :SPOT<n>:STATe FREQL FREQ2
FREQ3
ON
CORRection:SP0OT<n>:STATe | OFF
1
0
1 49 ON
0 48 OFF
<n>
1 1
2 2
3 3

WrtCmd(“ CORR:SPOT1:STAT ON” )

CORRection:SPOT<n>:STATe?
<NR1><NLEND>
8-17
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:SPOT<n>:FREQuency 1 2 3

CORRection:SPOT<n>:FREQuency <value>

<value> NR1 NR2  NR3
<n>

1 1

2 2

3 3

WrtCmd(“ CORR:SPOT1:FREQ 2KHZ" )

CORRection:SPOT<n>:FREQuency?
<frequency><NL"END>
<frequency>
50.0Hz 60.0Hz 100Hz 120Hz
200Hz 400Hz 500Hz 1.0kHz
2.0kHz 4 _.0kHz 5.0kHz  10kHz
20kHz 40kHz 50kHz 100kHz

“ OFF”
:SPOT<n>:OPEN FREQ1 FREQ2
CORRection:SPOT<n>:0OPEN
<n>
WrtCmd(* CORR:SPOT1:OPEN" ) 1
:SPOT<n>:SHORt FREQ1 FREQ2
CORRection:SPOT<n>:SHORt
<n>
3 3
WrtCmd(* CORR:SPOT1:SHOR” ) 1

8-18
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:SPOT<n>:LOAD FREQL FREQZ2 FREQ3
CORRection:SPOT<n>:LOAD

<n>
1 1
2
3

WrtCmd(* CORR:SPOT1:LOAD” ) 1

:SPOT<n>: LOAD: STANdard FREQL FREQ2
-SPOT<n>:LOAD:STANdard

TH2817A

CORRection:SPOT<n>:LOAD:STANdard <REF.A>,<REF.B>

<n>

1 1

2 2

3 3

<REF.A> NR1 NR2  NR3 ,
<REF.B> NR1 NR2  NR3

WrtCmd(* CORR:SPOT1:LAOD:STAN 100.7,0.0002" )

CORRection:SPOT<n>:LOAD:STANdard?
<NR3>,<NR3><NL"END>

8.3.11 COMParator

COMParator
8-9  COMParator

8-19
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COMParator—— [:STATe] ON (1)
OFF (0)
—— :MODE Absolute TOLerance
Percent TOLerance

— -Auxiliary BIN ON (1)
OFF (0)
—— -SWAP ON (2)
OFF (0)

— :TOLerance—l: :NOMinal <value>
:BIN<n> <low limit>,<high limit>
—— -Secondary LIMit <low limit>,<high limit>

:BIN—I: :CLEar
:COUNt—— [:STATe]

WrtCmd(“ COMP:MODE ATOL” )
8-20

—— -DATA?
— :CLEar
8-9 COMParator
[:STATe] [:STATe]
ON
COMParator[:STATe] /| OFF
1
0
1 49 ON
48 OFF
WrtCmd(* COMP ON” )
COMParator[:STATe]?
<NR1><NL"END>
-MODE -MODE
ATOLerance
COMParator :MODE
PTOLerance
ATOLerance
PTOLerance
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COMParator:MODE?
ATOL
<NL~END>
PTOL

:TOLerance:NOMinal :TOLerance:NOMinal

COMParator:TOLerance:NOMinal <value>
value> NR1 NR2 NR3

WrtCmd(“ COMP:TOL:NOM 100E-12" )

COMParator:TOLerance:NOMinal?
<NR3><NLEND>

- TOLerance:BIN<n> :TOLerance:BIN<n>
COMParator:TOLerance:BIN<n><low limit>,<high limit>
<n> 1 4 NR1

<low Ilimit> NR1 NR2 NR3
<high limit> NR1, NR2 NR3

WrtCmd(* COMP:TOL:BIN1 -5,5" )

WrtCmd(* COMP:TOL:BIN2 -10,10" )
COMParator:TOLerance:BIN<n>?
<low limit>,<high limit><NL"END>
low limit ,high limit NR3

“ 9.9E37,9.9E37"
:Secondary LIMit :Secondary LIMit
COMParator:SLIMit <low limit>,<high limit>
<low limit> NR1 NR2 NR3

<high limit> NR1 NR2  NR3
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WrtCmd(* COMP:-SLIM 0.001,0.002" )

COMParator:SLIMit?
<NR3>,<NR3><NL"END>

:Auxiliary BIN

COMParator:Auxiliary BIN

o(  48) OFF
1( 49) ON
= WrtCmd(“ COMP:ABIN ON” )

: COMParator:Auxiliary BIN
<NR1><NL”~END>

:SWAP
D-Cp 1-3
ON

ON
COMParator:SWAP | OFF

0 48 ON
1 49 OFF
WrtCmd(“ COMP-SWAP ON” )

COMParator :SWAP?
<NR1><NLEND>

:BIN:CLEar
COMParator:BIN:CLEar
WrtCmd(* COMP:BIN:CLE" )

“ 9.9E37”

ON
OFF

0

8-22
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:BIN:COUNT[ :STATe] ON/OFF  :BIN:COUNT[:STATe]
ON
COMParator:BIN:COUNt[:STATe] OFF
1
0
48 OFF
1 49 ON

WrtCmd(* COMP:BIN:COUN ON" )

COMParator:BIN:COUNt[STATe]?
<NR1><NLEND>

:BIN:COUNt:DATA?
COMParator:BIN:COUNt:DATA?
<BIN1 count>,<BIN2 count> <BIN3 count>,<AUX BIN count>,
< OUT OF BIN count><NL"END>

<BIN1-3 count> NR1 1-9
<AUX BIN count> NR1
<OUT OF BIN count> NR1

:BIN COUNT:CLEar
COMParator:BIN:COUNt:CLEar
WrtCmd(* COMP:BIN:COUN:CLE" )

8.3.12 Mass MEMory

Mass MEMory 8-10 Mass MEMory
Mass MEMory —I:: LOAD ——— :STATe <record number>
:SAVE  STORe — :STATe <record number> [ < filename” >]

8-10 Mass MEMory

:LOAD:STATe

MMEMory:LOAD:STATe <value>
8-23
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<value> 0 11 NR1
WrtCmd(“ MMEM:LOAD:STAT 1" )

:SAVE:STATe  STORe:STATe

MMEMory:STOR:STATe <value> [,<* filename” >]

<value> 0 11 NR1
<* filename” >

WrtCmd(“ MMEM:STOR:STAT 1 “ #TH2817A*" " )

8.3.13
*RST
*RST
WrtCmd(* *RST” )

*TRG

*TRG
TH2817A

WrtCmd(* *TRG” )

*IDN?
*1DN?
<product>,<version><NL"END>

18

<product> TH2817A Precision LCR Meter

<version>
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9.1

TH2817A Handler

TRIG EOM IDX
3 PHI
PLO SREJ TH2817A
9-1 TH2817A HANDLER
IN/OUT PASS/FAIL
IDX A/D
EOM
21y S > 10mA
9-1
9.2
Handler

9.2.1

HANDLER

HANDLER

9.2.1.1

[ ]

/BIN1 - /BIN3 /AUX , /OUT , /PHI(
) /PLO /SREJ 9-1

9-1
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[ J
/IDX /EOM
[ J
JTRIG( )
9-2 9-2 9-3
9-2 (1/2)
1 | /BINI
2 | /BIN2
3 | /BIN3
4 | /BIN4 /BIN4-/BIN9  TH2817A
5 | /BIN5
6 | /BING
7 | /BIN7
8 | /BINS
9 | /BIN9
10 |/OUT
11 |/AUX
12 | /TRIG
13 | /TRIG EXT
TH2817A
14 | EXV2 2
15 | EXV2 (/TRIG /IDX /EOM)
16 |vcec
17 | vee
18 | vce
19 | /PHI
BINI BIN3 9-1
20 |/PLO
BINI BIN3 9-1
21 | /SREJ
22 | NC
23 | NC
24 | NC

9-2
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9-2 (2/2)
25 | NC
26 | NC
27 | EXVI
28 | EXV1 /BIN1-/BIN3 /AUX /OUT /PHI /PLO /SREJ
29 | NC
30 | /IDX A/D /IDX
/EOM
9-3
31 /EOM End Of Measurement
9-3
32 | cOM2 EXV2
33 | COM2
34 | COM1 EXV1
35 | COM1
36 | COM1
-
9-1 /PHI /PLO /SREJ
4 PHI OUT
BIN 1
BIN 2 TH2817A
BIN 3
BIN 4
SREJ AUX BINS5 | SREJ] AUX
BIN 6
BIN 7
BIN 8
BIN 9
PLO OUT

v
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/BINI /PHI
/BIN2 /PLO
/BIN3 /SREJ
/BIN4
/BINS
/BING NC
/BIN7
/BIN8
/BIN9
EXVI
/OUT
/AUX NC
/IDX
/TRIG {
/EOM
/EXV2 { } COM2
NCC { COM1

9-2 HANDLER

9-2 /BIN1 - /BIN9 /OUT /AUX /PHI /PLO /SREJ
/BIN4-/BIN9
9-4
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/IDX " \

~ \/U
e ) N
T1 lus -
T2 200us ( )’ +200us
T3 /EOM Ous
1. 2ms;
2.
MeasDisplay
50ms 3ms 2ms
BinNo. Disp 8ms;
Bin Count Sms
9-3
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9.2.1.2

/BIN1 - /BIN3

/OUT IN/OUT

PASS/FAIL

FAIL

/IDX

/IDX
|

9-3

/EOM

/EOM

SEQ sweep mode
/IDX
/EOM
STEP sweep mode
/IDX
/EOM
9-3 9-2
9-5

(12)

9-4 /AUX

O 0 3 O L K~ W N —

/BIN1
/BIN2
/BIN3
/BIN4
/BINS
/BIN6
/BIN7
/BIN8
/BIN9
/OUT

/AUX

/AUX

N.U.

/IDX

SEQ
UNKNOWN
/EOM (
STEP
TH2817A
/EOM 9-5

/IDX

9-5)
/IDX
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9-3 2/2)
31 | /EOM
SEQ
/EOM 9.5
STEP /EOM
/EOM
9-5
1218 o
22.29
32-36
/BIN2 /BIN4 /BING /BINS
/BINI /BIN3 l/Ble | /BIN7 J' /BIN9 /OUT
7
\
T T R —
9-4
TH2817A 9-4

/BIN1 /BIN2 /BIN3 /OUT
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SEQ SWEEP MODE
T« T2 ——>

/TRIG

L : :
/IDX / \ ]
] \

/EOM

Data

STEP SWEEP MODE
| | T2
T 4=

J/TRIG \_ﬁ

2 Sms; T1,T2,T3 9-3

9-5
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9.3
9.3.1
1-11 19-21 30 31
HANDLER
+5V EXV +5 +24V
9-4
9-4
/BIN1 - /BIN9 TH2817A
/OUT
+5V
/AUX < 0.5V 6mA EXV1
+24V
/PHI COM1
/PLO
/SREJ
/IDX TH2817A
+5V
/EOM < 0.5V 6mA
+24V
EXV2
COM2
9-6 9-7
/IDX
9-6
/EOM
7903
| R921 \(¢e }—g
]2)918 } ; E 4.7k EXVZ}—I‘
P521
1 R922 1904
19 ; 4 [: 47k 3
1
P521 cOoM2 -
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1901 ‘ 1902 ‘
3PIN 3PIN
|| vee EXVI
R907
I 4
)
DI04 ;; L/. Lz
2 3
| b3l 4 R908
D905 | g 4 47K
3 }" E 3 ! LOWASSERTED
P32l R909 X902
I 4 o BINI__1
D906 | 4 47K BIN2_ 2
2 7 3 ' BN 3
Ps21 RI10 BN 4
| 4 BIN5_5
D907 | 4 47K [BIN6 6
2 4 3 7 BIN__7
BINS_8
| P 4 RI11 BINO 9
polws ] 7k RO T
RIG__ 12
R T A R912 %
D909 ;ﬁ E . 47K =
EXVZIJF
P321 R913
1 4 VeCH-
12)910;; E 3 K /PHII }g
PLO__20
| B 4 RoM SREI 21
D911 ;5 E . 477K =
24
R 5 A R91S 5
i ;5 E . 47K %g
)
| ha 4 R916 EXVlI—%
pilws ] o oM I
3
P1 R917
I 4 conphd3
il & 47K 34
p 3 35
CoMI -7
N 55 A RIS
D915 ; 4 L/. . 7K 36PD
| Psa 4 R919
DI ;ﬁ E . 47K
1 bsl 4 R920
D917 ;; L/. . 7K
P521 C6K/H
9-7
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9.3.2
/TRIG 12 13 LED TH2817A /TRIG
LED 5V EXV2
vec—3—
EXV2p——
J903
| 1
N
B J '\¥ » R4 6  /TRIC
680 2 S
P521 3 2
R905
IR 1905
R9062-2k
—  1—
CoM2 TH2817A
9-6 J9o4 2 3
9-8 Handler
J905
9-5
9.4 Handler
Handler TRIG
9-5 J901-J905 9-9
9-5 1/2
J901 COMI1 /BIN1-/BIN9
TH2817A JAUX
N) /OUT
7902 /PHI
VCC(+5V) J901 /PLO
COM1 /SREJ
(N)
EXV1(5V-24V)
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9-5 2/2
J903 VCC(+5V) /IDX
J904 COM2 | /EOM
/TRIG
(N) EXV2
(5V-24V)
J904
COM2 TH2817A
(N)
J905 (N) 630Q /TRIG
EXV2 5V-8V
J903 1904
1.2kQ
EXV2  8V-15V
2.2kQ
EXV2  15V-24V
P
| l
00000000000O0OCOOCGONOOS
. ‘ 000000000000O0OCOCGBOCGOOS . ‘
vcC EXV; vce E}'\ng

H[o o[u|n [0 o[u]8
Blo o[u| [0 o[u]3
OND  EXGt oD G2
oocococjocjococococeococjoceceocococee
molmomomomolnoimolnonolnomolnomolmemeolne
R eececcooon :::§
N
9-9 Handler
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]

Handler +5V 16-18 J901
COM1 COM2 TH2817A

Handler +5V 100mA

9.5 Handler

HANDLER

9.5.1

I

9.5.2

HANDLER HANDLER

SETUP LIMIT
COMP ON OFF
13 ONH
DISPLAY (MeasDisplay)
LCR BinNo  COUNT

ON/QFF /

SETUP LIST

DISPLAY (MeasDisplay)
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10.1
1 TH2817A
2 TH26011
3 TH26005
4 TH26010
5
6 1A
.
8
9
10
| EEE-488
10.2
1.2

LCR

10-1
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