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Sl 4 cocB P31 v v P 31p sref: NUCLEUS ‘319" not defined for SOLVENT ‘COCIZ" SRis setto 0.0

PWERSCHE, 2B R TED. BE]



500 MHz &R R B E L (5 IRR k) E R E#LER 13T, k48 W

6.5.9 IR N — AN B RIRE S K S 08 5 R SEIR AR R, B Ry copy ™. £EHT S
BRG44SR A G A SRR S AR AT

kakakakakakakaka

05 |H20+020  90%H20and v |NPROTON Heperiment | J u

™ ”
W o . :
02 H20. 13C experiment witt Yo [l
Ji Hepeimert -
vfios " fHe0.020 00and v[NCiICRD  13C eperiment: v | H u = s 2lp

9 Set Stat Time

8 El 4 o P v root 19 seef: NUCLEUS ‘31P" ot defined for SOLVENT ‘CDCI3" SRis setto 0.0

6.5.10 pidi“Start”, 7 First sample IS YuiFE S FTEN B . WIRZAE B O A ERA
vt B A3 e 5e i, 1E First sample in the magnet (locked and shimmed) 4k
TV, BEARGE. R Ad Start”. FE AR running” R . (F: WRFER—H
AbFE “Queued” FPIRZS, APIANTFIRERIJEE (1) SRpish “Start”; (2) #ilik 5k
B8 46 I 8] )

Kl 6-11
6.5.11 {E“Preceding Experiments”fEH, 7] LLE BSLIGHPIRAS, #EFE. W, B35, &
Yo RFE. BHELE R TGN . REEBNEMBERTRYE. 85555,
B BBITIF LR . B0 EIERAETE UG, il Preceding Experiments™fE H
SERHI SN, P Bl 22 #E Topspin WG AL & 3T %, Al #EAT B Bodfs i Ab PR S 70 B

WHERSCHE, RZIBERER R FTE. RE
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BT, H4BR

Preceding Expesiments

# Date

Holder Neme No. Solvent  Experiment | I ATM Lock _Shim Acg proc | User Disk Title/Orig
91 2019-05-2011:40:39 1 test 101 H20+D20 PROTON P v v v ook ?C:::’m
2 PROTON v A 7 \nen
89 2019-05-2009:5002 19 SH-190520-KQK-1-64-1 1 CDC3  PROTON 7 v v v v # ?\’:‘:rdn
88 2019-05-2009:47:16 33 LHH-190520-XK211A 4 coc L1 v v v root ?i::::'d" 3P
3 u 520-XK2M1A 3 CDC3  PROTON v s v o7 7 bk :)\:".:::vd-t "
% 2019-05-2009:4037 32 LHH-190520-XK2124 4 e P3t v @ s oot 'D\":;"der 3P
85 2019-05-20093634 2 LHH-190520-XK212A 3 CDC3  PROTON & P I v %) v ot lll\f:::'dn "
8 2019-05-200907:15 45 SH-190520-LK-1-45-RE 1 CDC3  PROTON v ) v w: & ook -D\i::::'m
8 2019-05-2000:4828 34 1ZC-190519-TM-18-02 2 C3  C13cPD v & v oot E;):;"’" 1D 13¢
82 2019-05-2000:44:30 34 LZC-190519-TM-18-02 1 cocB PROTON v & 7 &L 7 v root Efi:;‘;'l"‘”‘ 1D H
81 2019-05-1923:10:08 26 SH-190519-LK-1-45 1 cocl PROTON 7 v P P & 7 oot l::::;'dﬂ
Search Preceding |4 Sample: 1
ta
| Wl |
; JJLAKA"; | L W W A T | s
2 * s s )
. . : : : o=

& S190s0aKiee2 110

v

Kl 6-12

VE: SEIGREFE AR S T icon FIEA AR AL B Y “Change User” (UL RIED , 750U icon FHii
SHEE, SRR TR

 $O
*
40
* i

Disk Title/Orig

D:\nmrdat

a\root

D:\nmrdat

a\root

D:\nmrdat

a\root

D:\nmrdat

a\root

D:\nmrdat

Hi2
Hét
(#1173

Hée

Remarks

root
00:00:25  root
00:00:25  root

%@ Change User

K 6-13

6.5.12  SEISR)E, s simA ARG HHZH (LTED, sl A (LN ED,
s “Submit” BIRTEE Y o GE: W RPA B 6 424, Wi s T A1) “Glogon”
PIARRITT, R sic B, i

I i RS A B 01D

PWERSCHE, 2B R TED. BE]
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6- BERR
GENEE GROUP

Status @ Good () Malfuction
Sample # 1
Pladss BESImN

Project Please select the project serviced v

TopSpin4.1.1  GlLogon

07:15:23 ~ 08:50:41 [3) Sy

K 6-14

6.6. 500 MHz ZBEFEHRIE AN (B BIRK) — 4 L0 FRERE
6.6.1 —#EE i

6.6.1.1 FENH & 1, $TF Topspin #fF.
6.6.1.2 AZMEFE it B N B Shdh BE 258 1A 25 8 VAR =

6.6.1.3 HtiF: HZNHFESFTHR, FAcsx FEMAIE”, 0“sx 97, HI—/MFE S o
PR, SRJG O SRR NTESR; H E ShEREER AL T “stop” IRAS, H s ¢f”
SRR, B HTTT BSMS SR R [LIFT R ahfeRe, e b3 Murt i, A
“ox ij”, BR# VL T BSMS FH b6 [LIFT], keSO BIRE MR o B AL
Z3 NTiR G (BSMS ST f“down” Sng(h), FHEG RIS i E .

PWERSCHE, 2B R TED. BE]
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% BSMS Control Suite - o

‘ X
e

Main Lock/Level Shim Autoshim Service Log Help
AUTO

Phase Power Gain _

On-Off Phase Power Gain

SPIN Measure Rate _
SHIM
Spin. = 7
rnszie L O [ 2 [

LOCK

X Xz
Y Yz
XY
xey?
STD BY
Previous Actual Step

Absolute + Reset
Difference

Stepsize

Shut down BSMS
Shut down BSMS | Shut down BSMS before switching BSMS off

Config
External

Sample:  down missing up Shim coll temperature
300 K

6-15

6.6.1.4 @ 0. s New Experiment; A2 “new” 8k “edc”, 151 K:

& Creste NewD
Prepare for a new experiment by creating a new data set and
initializing its NMR parameters according to the selected experiment type
For multi-receiver experiments several datasets are created
Please define the number of receivers in the Options.
Dataset
NAME SH-190522-1 YZ-1-54-1
EXPNO 2
Directory D:\nmrdata\root v

Open in new window

(A) Parameters

O Use current parameters

@ Read parameterset PROTON Select
Set solvent THF v

Additional action

@® Do nothing

O Execute getprosol
O Keep parameters P1,01,PLW1 v | Change

(~) Advanced

Number of datasets (receivers) 1
Title

OK Cancel More Info.... Help

K| 6-16
“NAME”: {4,
“EXPNO”: 25,

“Directory”: SCHFAFIUEEAE;
WSO, TWEZIBE R R $TEL. SEp



500 MHz &R R B E L (5 IRR k) E R E#LER $ U7, 8]

“Parameters”: AL LI IR A CRVATHF AR SR Je, fEILERAl B,
BRI 3T SO B SR AR BB S S SRS AR D
“Read parameterset”: HLHTE—ANHT 925G 5
“Set solvent™:  JEFEHE it T4 F R TAR )
“Execute getprosol”: 12HL 90 ki =44
6.6.1.5 W ESLIRIRIE: AL “edte”, fE“Target temperature” 15 B S5 BT 75 MR -

| &

'Temperalure Monitoring Record Correction Selftune Configuration Log

85| or | VTU state: © On
Channel Regulation State Stability Temperature Target Temperature Heater Power
208.0K
1 @s & stanitty Lost (123K_423K) 05%
PABBO 50051 BBF-H-D-05Z SP eady = = (max. 9.8 % of 176.8 W)
e
State Gas Flow Target Gas Flow Standby Gas Flow
400 Iph 200 Iph
Probe Gas @ steady 400 Iph

Set Set

VTU: On@ | Prove Temperature: [ERXII| Probe Regulation: Steady™ | Tune: OK | Recording: Off| Probe: PA BBO 50051 BBF-H-D-05 Z SP
I

| & settarget temperature x

Please enter the new probe target temperature.

Target temperature [K]: |EEH

‘ ok || cancel

K| 6-17
6.6.1.6 AFHIHIE: iﬁﬁ)\éﬁé\“edasp”, BN eS0T 75 I IR T A% PR A B 28
—HEIE N FHHIF FL R EEE, o AT

7| = Channel Routing X
Frequency Logical Amplifier Preamplifier Receiver Observe
Channel Channel
BF1  500.16 MHz NUC1 NuC1
SFO1 500.163089 MHz TR 2 1H 100 W HPLNA 1H19F REC1 F1

OFs1 308849 e [~ g 2H H v
BF2 500.16 MHz NUC2 BB TAux PR NuC2
SFO2 500163089 MHz F2 TRX2 REC2 F2
OFs2 3088.49 W fom 2H5W off

—— - cable wiring settings
~ - possible RF routing @ show selected routing show receiver routing
®  :cortab available O show receiver wiring

O show probe wiring

[ show RF routing [ show power at probe in

Save and Close Switch F1/F2 Switch F1/F3 Add logical channel Remove logical channel Default Info Param Close

K] 6-18 — Sk rEE W E K

6.6.1.7 B137: A fir4<“lock”, LEFEFHEBUIAHHITAGRAG; BF B A “lock AR
f&#K (41 lock CDClg) ™o [A]—¥ I HIAE St @ WAL R — I BCRG, AA T8,

6.6.1.8 1 Fi A S“atma” (HINFIE), siEF “atmm” (F3AE . F3HE (Gatmm)
FIEAE IR LTI BB . SR—4E R (A i) i, T BN WA R EIE
AT, A S atmm”, FRH AT EIE:

PWERSCHE, 2B R TED. BE]
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¢ %
Information Acau
vvvvv PABBO 50051 BBF-H-0-05 2 SP
©88 (19F)
Complex wobble display
OIshow bbie display A
e 8
start 7
o
7
2
Wobble sweep width [MHz] |5.002 Set s
Number of wobble steps 1024 Set P [¢
/
//
Coarse 7
P 7 s
8 9 o / 8
) A ",
N 8
<« |[ << [< | sop X /
— 0 o \
N\
\\ b
\ e
S
Clos¢ B
T
469 470 an 412 [MHz)

SN BT I, Jo i Matching™# ISR B F IR AT, 285 A Tuning™ #1252
HALER, RGURBIZ0RTE, % FEFRDES TR, 5625 B8O RiE
Frim, RISER g, —4eell R fou SiE it T EiE . REERNE, WRE
fh I EIR R, NFEIRE.
6.6.1.9 FEAMIERS : KT RUERE S8 15 75 ZE e e S Al Bl B . — IRBUA R 20 Hz,

{ERERHB 3 R AN USRS

6.6.1.10 1HIf: FEMMIBEARIAR)G, FE—CRERNTE, 3208 Ef.

6.6.1.11 )37 B fir & “topshim” Bl i A\ “topshim gui”, % \“topshim gui”J5, 73
F T EIHE:

PWERSCHE, 2B R TED. BE]
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O, K48 ]

% TopShim = =)
Shim Report Service
SHIM
Dimension ®@1D  O3D
Optimisation | solvent's default v
Optimise for | 1H v
Use 26 O
TUNE
Before off v
After Z-X-Y-XZ-YZ-Z v
Only O
PARAMETERS
O
STATUS
not running
CONTROL
Start Stop Help Close
Kl 6-20

X T 5L, “Dimension” & #<1D”BIn] (aniR E AT RIS 4EY, "k <3D)
“Optimise for’—fEFHE<“1H”, “Use 26> —MAiEL, TUNE BT H“After”n] PAik
FZ-XY-XZ-YZ-2>ik . 985 mestart”, BIFF4E213.

6.6.1.12 BWEXFES K. Adi“Acquisition pars”; BLE HIEH A fir 2 “eda”,

6.6.1.13 A LL T AL

PWERSCHE, 2B R TED. BE]
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207, #£48 ]

I
sy A
\lj_\;(lz‘erzlmem (A) Experiment
Receiver PULPROG
Nucleus AQ mod
e =
Program D>
Probe NS
Lists TDO
Wobble S it
Lock .
Automation SW [ppm]
Miscellaneous SWH [HZ]
User. AQ [sec]
Routing
FIDRES [Hz]
FW [Hz]
A Receiver
RG
DW [psec]
DWOV [psec]
DECIM
DSPFIRM
DIGTYP
DIGMOD
DR
DDR
DE [psec]
HPPRGN
PRGAIN
DQDMODE
PH_ref [degree]
OVERFLW

TITLE PULSEPROG PEAKS INTEGRALS SAMPLE STRUCTURE PLOT FID AcCQU

c A | Probe: PA BBO 500S1 BBF-H-D-05 Z SP

2930 E | Current pulse program

DQD Acquisition mode

65536 Size of fid

2 Number of dummy scans

16 Number of scans

1 Loop count for 'td0"

19.9935 Spectral width

10000.000 Spectral width

3.2767999 Acquisition time

0.305176 Fid resolution

240000000.000

60.6061

50.000
0.025

2000

rectangle

DRX

baseopt

32
0

6.50

normal v
high v
add v

check N

Filter width

Receiver gain

Dwell time

Oversampling dwell time
Decimation rate of digital filter
DSP firmware filter

Digitizer type

Digitization mode

Digitizer resolution

Digital digitizer resolution
Pre-scan delay

Preamplifier gain

High power preamplifier gain
Digital quad detection mode
Receiver phase correction
ADC overflow checking

6-21

T B S K SUAR M RRES RN, A fr Sased”, DL AT

(a) General

PULPROG
™

SWH [Hz, ppm]
AQ [sec]

RG

DW [psec]

DE [psec]

D1 [sec]

DS

NS

TDO

(~) Channel f1

SFO1 [MHz]
O1 [Hz, ppm]
NUCH

PO [psec]

P1 [usec]
PLW1 [W, dB]

2930
65536
10000.00
3.2767999
57.1429
50.000

6.50
1.000000000
2

16

5

500.1630885
3088.49

1H Edit_.
3.33

10.000

21.39

19.9935

6.175

-13.30

E  Pulse program for acquisition
Time domain size
Sweep width
Acquisition time
Receiver gain
Dwell time
Pre-scan-delay
Relaxation delay; 1-5 * T1
Number of dummy scans
1 * n, total number of scans: NS * TDO
Number of averages in 1D

Frequency of ch. 1

Frequency of ch. 1

Nucleus for channel 1

p0=p1/3

F1 channel - 90 degree high power pulse
F1 channel - power level for pulse (default)

6-22

W T EA A EE R TG R (01P 5 02P) . K 98 82 (SW) . H4 X% (NS).
SIRIEIE (DL, WRBEARKIFE AR E A P . HARSHA T ELE).
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PULPROG: W #liEH#E 2930 (30 FEE/NAREHMUK): 7 B VAR i3 zgpr

(PMIAN R 7K )s 13C 1E+E zgpg30 (pg: Z:#); & mAk ik +¢ zgig 8L 2gig30.

AQ-mod: DQD.

TD: RFfmidl.

NS: A CHREMIREEARSS, RN /£ PULSEPROG HiAH A 76 BRI HAR 2L
R

DS: ZH1KkH (&% PULSEPROG BAEA A BIAER),

TDO: ELIERAERE=NS*TDO, 41 TDO A 4, NS BH 256, L FIRFEXKEL
4 1024,

O1P 5 O1: i, mld{EEfERGE AL E, O1P LA ppm AHAL, O1
DA Hz BAL. 72 RIS, 7 I N IR A

RG: —frliddn 2 “rga”HAIHH. rg XK, 55, EELRE; rg K/, ¥
M [ 545 M L

D1: #hiGIER, e R D1 75 KT 5 fiF T st R A

P1: 90° ik HIHHCR Ik % o

PL1: 90° Jikih ¥R ThA .

6.6.1.14 EHUH R kit 245 B34 N\ iy 2 “getprosol”. B i\ pulsecal H 31T 90°

Bk 9E R (10 us 247D, (BRI 2255 8 BT A B 6t DR I BEsR o A% e,
Hfi & PowerCheck LHREURZIT IR, AR Lk ki D50 B PR A5 BB ks o

6.6.1.15 11525 H M A\ “rga”,

6.6.1.16 JTUR5LE: EIEMIA AT 2 2zg”e WUERFEMCREETE, A DUAZHE 515 1 LKA,
RIEJRAT SO O AL b, BEDSRAE AL, R Ay &g BEAT 2R SR

6.6.1.17 LM AR . SKIREEAUS, AT “fp Bl “efp”, BTGB ML .
RIHAE L RE T S PR &
(D /A7 CRERIBFE SR I0R AT (“tr 167 Ko {RAF 20N 16 IRHIEE,

SEUR Ak SEIEAT o)
(2)  “halt™{fAF CRERIEFE I Hrbiksels . (“halt 167 R fRAF 2000 16 HIEHE,
[ Py 2% 115206 o)

(3 “stop” ELIEMRAHE AR A R i A PR AF LR ER IO -
PESCAR, MRS R . 4TED. SED
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B2, k48R

6.6.2 —ZERRIE

—HERRIE R RS HAEE W E S SRS, AP RS S AR

6.6.2.1 TRl (WA ZEH) SHKE: A PULPROG 1EH% zgpg30 (pg: E#E); EERRE

1 PE zgig BL#E z0ig30, HARKISEN T EFTR:

SPECTRUM PR QF‘»’\R‘S|ACQUPARS|T\TLF PULSEPROG PEAKS INTEGRALS SAMPLE STRUCTURE PLOT FID ACC

Sin|s| ¥ EELIAc|A

Experiment
Width
Receiver PULPROG
Nucleus AQ_mod
Durations ™

Power

Program DS
Probe NS

Lists TDO
Wobble

Lock

Automation SW [ppm]
Miscellaneous SWH [Hz]
User
Routing

A) Experiment

A Width

AQ [sec]
FIDRES [Hz)
FW [Hz)

») Receiver

RG

DW [psec]
DWOV [psec]
DECIM
DSPFIRM
DIGTYP
DIGMOD

DR

DDR

DE [psec]
HPPRGN
PRGAIN
DQDMODE
PH_ref [degree]
OVERFLW

A) Nucleus 1

NUC1
o1 [Hz)
O1P [ppm]
SFO1 [MHz)
BF1 [MHz]

A Nucleus 2

NUC2

02 [Hz)
O2P [ppm]
SFO2 [MHZ)
BF2 [MHz]

29pg30

65536

512

283.0472
35714.285
0.9175040
1.089913
240000000.000

101

14.000
0.025
560

sharp(standard)

DRX
digital
32
0
6.50
normal
high
add

check

13C
12576.53
100.000
125.7779086
1257653320

2000.64
4.000
500.1620006
500.1600000

Edit

Edit...

| Probe: PA BBO 500S1 BBF-H-D-05 Z SP

E | Current pulse program

Acquisition mode

Size of fid

Number of dummy scans
Number of scans

Loop count for 'td0*

Spectral width
Spectral width
Acquisition time
Fid resolution
Fliter width

Receiver gain

Dwell time

Oversampling dwell time
Decimation rate of digital filter
DSP firmware filter

Digitizer type

Digitization mode

Digitizer resolution

Digital digitizer resolution
Pre-scan delay

Preamplifier gain

High power preamplifier gain
Digital quad detection mode
Recelver phase correction
ADC overflow checking

Observe nucleus
Transmitter frequency offset
Transmitter frequency offset
Transmitter frequency

Basic transmitter frequency

2nd nucleus

Frequency offset of 2nd nucleus
Frequency offset of 2nd nucleus
Frequency of 2nd nucleus

Basic frequency of 2nd nucleus

K 6-23 —4ERit (zgpg30) MK ZH
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500 MHz RiF R SR BE (L (B RRIRERIEME $23W, H448R
PULPROG z9pg30 E | Pulse program for acquisition
TD 65536 Time domain size
SWH [Hz, ppm] 35714.29 283.047 Sweep width
AQ [sec] 0.9175040 Acquisition time
RG 101 Receiver gain
DW [usec] 14.000 Dwell time
DE [usec] 6.50 Pre-scan-delay
D1 [sec] 2.000000000 Relaxation delay; 1-5 * T1
d11 [sec] 0.03000000 Delay for disk /O [30 msec]
DELTA [sec] 1.89999998 DELTA=d1-100m
DS 4 Number of dummy scans
NS 512 1 * n, total number of scans: NS * TDO
TDO 1 Number of averages in 1D
A Channel 1
SFO1 [MHZ] 125.7779086 Frequency of ch. 1
O1 [Hz. ppm] 12576.53 100.000 Frequency of ch. 1
NUC1 13C Edit... Nucleus for channel 1
pO [usec] 333 p0=p1/3
P1 [psec] 10.000 F1 channel - 90 degree high power pulse
PLW1 [W, dB] 82.898 -19.19 F1 channel - power level for pulse (default)
(~) Channel f2
SFO2 [MHz] 500.1620006 Frequency of ch. 2
02 [Hz, ppm] 2000.64 4.000 Frequency of ch. 2
NUC2 1H Edit... Nucleus for channel 2
CPDPRG 2 waltz65 E | File name for cpd2
PCPD2 [psec] 80.00 F2 channel - 90 degree pulse for decoupling sequence
PLW2 [W, dB] 21.39 -13.30 Power PLW2
PLW12 [W, dB] 0.33422 476 F2 channel - power level for CPD/BB decoupling
PLW13 [W, dB] 0.16811 7.74 F2 channel - power level for second CPD/BB decoupling

K 6-24 —4EfRiE (zgpg30) kil SIHHE RIS IS4

— MR TS (14 4558 L AA-10 ~ 240 ppm, NS CEINRED ARYEFE S IR BT E . 25

N

771 CPDPRG2, il

6.6.2.2 ity (WA EAE) MERBLE: BRI — AR 20 Sl E A IEE T T

SE

3 Channel Routing

WSO B waltz, 0

Rl A e 4, W REIEFET bi KIS

HAARI

b3

Preampilfier Receiver Observe

Channel

NUC1

Frequency Logical Ampiifier
Channel
BF1 125765332 MHz NUC1
SFO1 125777900 MHz F1_} TRxt @—— H100w
OFs1 12676 53 Hz
BF2 500.16 MHz NUC2 / / e
SFO2 500.162001 MHz F2 N Tre
OFS2 200064 Hz @ H5W
——  cable wiring settings

possible RF routing

° cortab available

@ show selected routing
O show receiver wiring

O show probe wiring
[0 show RF routing
Save and Close

Switch F1/F2 Switch

HPLNA 1H19F

REC1 F1

2H

XBB19F 2HP \
REC2

4 show receiver routing

[ show power at probe in

F1/F3 Add logical channel Remove logical channel Default info Param Close

& 6-25
6.6.2.3 DEPT ii#: thBhffiE d. . M. Zk. 7]F 13C. DEPT135 1 DEPTO0 % tb 4%,

WHERSCHE, RZIBERER R FTE. RE



500 MHz &R R B E L (5 IRR k) E R E#LER $ 247, H£48BW

DLEASE TR A%, DEPT135: CHs. CH NIE, CH, Nfi; DEPT90: A4 CH.
1F PULPROG H1%£$% DEPT135 8% DEPT90. DEPT [#)iH il % B Sk it 4H[H .

6.6.2.4 KFESH 71, DEPT135 S EEWT:

Scz:ment ) Experiment
Receiver PULPROG deptsp135 E Current pulse program
Nucleus AQ_mod DaD Acquisition mode
2;::?“5 200 65536 Size of fid
Program DS 8 Number of dummy scans
Probe NS 256 Number of scans
Lists TDO 1 Loop count for 'td0'
Wobble 2 Width
Lock
Automation SW [ppm] 159.0136 Spectral width
Miscellaneous SWH [Hg) 20000.000 Spectral width
zii:ing AQ [sec] 1.6384000 Acquisition time
FIDRES [Hz] 0610352 Fid resolution
FW [HZ] 240000000.000 Filter width
(A) Receiver
RG 101 Receiver gain
DW [usec] 25.000 Dwell time
DWOV [psec] 0.025 Oversampling dwell time
DECIM 1000 Decimation rate of digital filter
DSPFIRM sharp(standard) ~ DSP firmware filter
DIGTYP DRX ~ | Digitizer type
DIGMOD digital ~ | Digitization mode
DR 32 Digitizer resolution
DDR 0 Digital digitizer resolution
DE [usec) 6.50 Pre-scan delay
HPPRGN normal v Preamplifier gain
PRGAIN high v High power preamplifier gain
DQDMODE add v Digital quad detection mode
PH_ref [degree] 0 Recelver phase correction
OVERFLW check v ADC overflow checking
(A Nucleus 1
NUC1 13C Edit... Observe nucleus
01 [Hz] 10061.23 Transmitter frequency offset
O1P [ppm] 80.000 Transmitter frequency offset
SFO1 [MHz] 125.7753933 Transmitter frequency
BF1 [MHz) 125.7653320 Basic transmitter frequency
(A) Nucleus 2
NUC2 1H Edit.. 2nd nucleus
02 [Hz] 2000.64 Frequency offset of 2nd nucleus
O2P [ppm] 4.000 Frequency offset of 2nd nucleus
SFO2 [MHz] 500.1620006 Frequency of 2nd nucleus
BF2 [MHz] 500.1600000 Basic frequency of 2nd nucleus
K] 6-26
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B2, K48 R

(A) General
PULPROG deptsp135 E
TD 65536
SWH [Hz. ppm] 20000.00 150.014
AQ [sec] 1.6384000
RG 101
DW [usec] 25.000
DE [usec] 6.50
CNST2 145.0000000
D1 [sec] 2.000000000
d2 [sec] 0.00344828
d12 [sec] 0.00002000
DELTA [sec] 0.00001273
DS 8
NS 256
TDO 1
(~) Channel f1
SFO1 [MHzZ] 125.7753933
01 [Hz, ppm] 10061.23 80.000
NUC1 13C Edit...
P1 [usec] 10.000
P13 [usec] 2000.000
PLWO [W, dB] 0 1000.00
PLW1 [W, dB] 82.898 -19.19
SPNAM 5 Crp60comp.4 | E
SPOALS 0.500
SPOFFS5 [Hz] 0
SPWS5 [W, -dBW] 12.666 -11.03
(A) Channel 2
6-27

Pulse program for acquisition
Time domain size

Sweep width

Acquisition time

Receiver gain

Dwell time
Pre-scan-delay

= J(XH)

Relaxation delay; 1-5* T1
1/(2J(XH))

Delay for power switching

8
4 * n, total number of scans: NS * TDO
Number of averages in 1D

Frequency of ch. 1
Frequency of ch. 1
Nucleus for channel 1
F1 channel -
F1 channel - 180 degree shaped pulse
ow

90 degree high power pulse

F1 channel - power level for pulse (default)

Crp60comp.4

Phase alignment of freq. offset in SP5
Offset frequency for SP5

F1 channel - shaped pulse (180degree)

DEPT K& NS CERMIRED B 28uE NS 1—=F.

6.6.2.5 DEPT90 Z#(1% & 5 DEPT135 #HfLl.

6.6.3 BRI LR — 4RI

6.6.4.1 F ikt

[ Channel Routing
Frequency

BF1  470.620605
SFO1 470573543

OFS1 -47062 06

BF2 50016
SFO2 500.162001
OFS2 200064

cable wiring

HENT A F M, PULPROG #£#%“F19CPD”, i

possible RF routing

L cortab available

EERIESN bk

Preamplifier

Add logical channel

HPLNA 1H19F
2H

[ show power at probe in

Remove logical channel Default

Logical Ampiifier
Channel
MHz - NUC1
MNz TF1 TRX1 @—— tH100w
MHz NuC2 /X\ / BB 500
MHz TRX2
Hz
settings
@ show selected routing £ show receiver routing
O show receiver wiring
O show probe wiring
[ show RF routing
Save and Close Switch F1/F2 Switch F1/F3

EZFINATIF . T3 &
L BT 1T N

I G it

\

‘jt;le

I

/I?'\

[20 usec]
Delay to compensate for chemical shift evolution during

Receiver

Info

REC1

XBB19F 2HP \
REC2

Param

x

Observe

Channel

NUC1
F1

19F v

NuC2
F2

1H v

Close

FOBE BT LR 1 S,

—fFIR] CFCl3 BEAT SEHT,
PESCAR, MRS R . 4TED. SED

ERCE N B PR

Cikiiil

j\‘i

HAL



500 MHz &R R B E L (5 IRR k) E R E#LER

26 T, k48]

NF N 0 ppm.

6.6.4.2 TG REESEOE B W F AT R:

(a) Experiment

PULPROG
AQ_mod
™

DS

NS

TDO

(a) Width

SW [ppm]
SWH [Hz]
AQ [sec]
FIDRES [Hz]
FW [Hz]

(~) Receiver

RG

DW [psec]
DWOV [psec]
DECIM
DSPFIRM
DIGTYP
DIGMOD

DR

DDR

DE [psec]
HPPRGN
PRGAIN
DQDMODE
PH_ref [degree]
OVERFLW

~) Nucleus 1

NUC1
01 [Hz]
O1P [ppm]
SFO1 [MHZ)
BF1 [MHZ]

(~) Nucleus 2

NUC2
02 [Hz]
O2P [ppm]
SFO2 [MHZ]
BF2 [MHz]

bk e SR O B 2 o R B s

2919
DQD
131072
4

16

1

241.4848
113636.367
0.5767168
1.733953
240000000.000

101
4.400
0.025
176
sharp(standard)
DRX
digital
32

0

6.50
normal
high
add

check

19F Edit...

-47062.06
-100.000
4705735434
4706206054

1H Edit...

2000.64
4.000
500.1620006
500.1600000

6-29

E | Current pulse program

Acquisition mode

Size of fid

Number of dummy scans
Number of scans

Loop count for 'td0'

Spectral width
Spectral width
Acquisition time
Fid resolution
Filter width

Receiver gain

Dwell time

Oversampling dwell time
Decimation rate of digital filter
DSP firmware filter

Digitizer type

Digitization mode

Digitizer resolution

Digital digitizer resolution
Pre-scan delay

Preamplifier gain

High power preamplifier gain
Digital quad detection mode
Receiver phase correction
ADC overflow checking

Observe nucleus
Transmitter frequency offset
Transmitter frequency offset
Transmitter frequency

Basic transmitter frequency

2nd nucleus

Frequency offset of 2nd nucleus
Frequency offset of 2nd nucleus
Frequency of 2nd nucleus

Basic frequency of 2nd nucleus

PWERSCHE, 2B R TED. BE]



500 MHz &R R B E L (5 IRR k) E R E#LER

B2, 4R

(A} General

PULPROG
D

SWH [Hz, ppm]
AQ [sec]
RG

DW [usec]
DE [psec]
D1 [sec]
d11 [sec]
DS

NS

TDO

(~) Channel f1

SFO1 [MHZ]
01 [Hz, ppm]
NUC1

P1 [usec]
PLW1 [W, dB]

A Channel 2

SFO2 [MHZ]
02 [Hz. ppm]
NUC2
CPDPRG 2
PCPD2 [usec]
PLW2 [W, dB]
PLW12 [W, dB]

2gig
131072

113636.37 241.485
05767168

101

4.400

6.50

1.000000000

0.03000000

4

16

:

470.5735434

-47062.06 -100.000
19F Edit...

15.000

40.693 -16.10
500.1620006

2000.64 4.000
1H Edit...

waltz16

80.00

21.676 -13.36
0.33869 4.70

6-30

FoAt (20 PR S AT A o

6.6.4 —4ERERL

E | Pulse program for acquisition

Time domain size

Sweep width

Acquisition time

Receiver gain

Dwell time
Pre-scan-delay
Relaxation delay; 1-5* T1
Delay for disk I/O

Number of dummy scans
1 *n, total number of scans: NS * TDO
Number of averages in 1D

[30 msec]

Frequency of ch. 1

Frequency of ch. 1

Nucleus for channel 1

F1 channel - high power pulse

F1 channel - power level for pulse (default)

Frequency of ch. 2

Frequency of ch. 2

Nucleus for channel 2

File name for cpd2

F2 channel - 90 degree pulse for decoupling sequence
Power PLW2

F2 channel - power level for CPD/BB decoupling

6.6.4.1 M N B EEN A L4, PULPROG %EH“P31CPD”, HE B T ias:

EZ Channel Routing

possible RF routing
® cortab available

Frequency Logical
Channel

BF1 202468479 MHzZ NUC1
SFO1 202458356 MHz | F1

OFS1 -10123.42 Hz,

BF2 500.16 MHz NUC2
SFO2 500.162001 MHz

OFS2 (2000.64 Hz

——  cable wiring

Amplfier

TR @& — 1H1oow

X

’/ BB 500
TRX2

2H5W

settings

@ show selected routing [ show receiver routing

O show receiver wiring
O show probe wiring

[ show RF routing

Save and Close Switch F1/F2

Preamplifier Receiver Observe
Channel

NUC1

HPLNA 1H1F ———————— REC1 F1
2H 31P v

XBB19F 2HP \ =

REC2 F2
H v

[ show power at probe in
Switch F1/F3 || Add logical channel | Remove logical channel Defaut | Info | Param | Close

K 6-31
Tt RN &R A 08 0 B R T o Wi — R B ER R AT e b, AL AT FE N 0 ppm. TR

e BRI TERIRE S, AERERHE N —E ST

6.6.4.2 Wi (FIRAE S KOst B N B R:

PWERSCHE, 2B R TED. BE]




500 MHz R4 R 4R e {8 (

BREN)HERIENE

28T, k48]

PULPROG 2gpa30 E | Current pulse program
AQ_mod DQD Acquisition mode
T 65536 Size of fid
DS 4 Number of dummy scans
NS 16 Number of scans
TDO 1 Loop count for 'td0"
A) Width
SW [ppm] 4048596 Spectral width
SWH [Hz] 81967211 Speciral width
AQ [sec] 0.3997696 Acquisition time
FIDRES [Hz] 2501441 Fid resolution
FW [Hz] 240000000.000 Filter width
A Receiver
RG 1101 Receiver gain
DW [usec] 6.100 5 Dwell time
DWOV [psec] 0.025 Oversampling dwell time
DECIM 244 Decimation rate of digital filter
DSPFIRM sharp(standard) ~ | DSP firmware filter
DIGTYP DRX | Digitizer type
DIGMOD digital v | Digitization mode
DR 32 Digitizer resolution
DDR 0 Digital digitizer resolution
DE [psec] 6.50 Pre-scan delay
HPPRGN normal v Preamplifier gain
PRGAIN high v High power preamplifier gain
DQDMODE add v Digital quad detection mode
PH_ref [degree] 0 Receiver phase correction
OVERFLW check v ADC overflow checking
NUC1 31P Edit... Observe nucleus
O1 [Hz] -10123 42 Transmitter frequency offset
O1P [ppm] -50.000 Transmitter frequency offset
SFO1 [MHz] 202.4583558 Transmitter frequency
BF 1 [MHz] 202 4684792 Basic transmitter frequency
(A) Nucleus 2
NUC2 1H _Edit.. | 2nd nucleus
02 [Hz) 2000.64 Frequency offset of 2nd nucleus
O2P [ppm] 4.000 Frequency offset of 2nd nucieus
SFO2 [MHz] 500.1620006 Frequency of 2nd nucleus
BF2 [MHz)] 500.1600000 Basic frequency of 2nd nucleus

6-32
5kt 7 51AH R I S 500 B AT R
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500 MHz &R R B E L (5 IRR k) E R E#LER

B2, k48]

PULPROG z9pg30 E | Pulse program for acquisition

TD 65536 Time domain size

SWH [Hz, ppm] 81967.21 404.86 Sweep width

AQ [sec] 0.3997696 Acquisition time

RG 101 Receiver gain

DW [usec] 6.100 Dwell time

DE [psec] 6.50 Pre-scan-delay

D1 [sec] 2.000000000 Relaxation delay; 1-5 * T1

d11 [sec] 0.03000000 Delay for disk I/O [30 msec]
DELTA [sec] 1.89999998 DELTA=d1-100m

DS 4 Number of dummy scans

NS 16 1 * n, total number of scans: NS * TDO

TDO 1 Number of averages in 1D

(A) Channel f1

SFO1 [MHzZ] 202.4583558 Frequency of ch. 1

01 [Hz. ppm] -10123.42 -50.000 Frequency of ch. 1

NUC1 31P Edit... Nucleus for channel 1

pO [usec] 1.33 p0=p1/3

P1 [psec] 4.000 F1 channel - 90 degree high power pulse
PLWA1 [W, dB] 0 1000.00 F1 channel - power level for pulse (default)

(~) Channel 2

SFO2 [MHz] 500.1620006 Frequency of ch. 2

02 [Hz, ppm] 2000.64 4.000 Frequency of ch. 2

NUC2 1H Edit... Nucleus for channel 2

CPDPRG 2 waltz16 E | File name for cpd2

PCPD2 [usec] 100.00 F2 channel - 90 degree pulse for decoupling sequence
PLW2 [W, dB] 0 1000.00 Power PLW2

PLW12 [W, dB] 0 1000.00 F2 channel - power level for CPD/BB decoupling
PLW13 [W, dB] 0 1000.00 F2 channel - power level for second CPD/BB decoupling

6-33

FoAt b PR S B EAH H o

6.7. 500 MHz B REFEIRBGE A (B IBIRK) — 4l LR TR BRIERE

6.7.1 COSY: H-H EE:AH%

6.7.1.1 7EF B SCHERT, experiment %3 COSYGPSW,

WA R E PR

‘ EZ Channel Routing X
Frequency Logical Ampifier Preampitier Receiver Observe
Channel Channel
BF1 50016 MHZ NUC1 NuCt
SFO1 50016222 wez [F} TR & 1H100W HPLNA TH19F - REC1 F1
OFS1 (222015 He M~ 24 H v
BF2 50016 MHz NUC2 89500 AUX XBB19F 2hP NUC2
SFO2 500.163001 MMz | F2 TRX2 REC2 F2
OFS2 300096 Hz off v 2H5W on
— - caple winng settings
possible RF routing @® show selected routing & show receiver routing
® cotapavalavee O show receiver wiring
O show probe wiring
[ show RF routing [ show power at probe in
SaveandClose | SwichF1F2 | SwithF1/F3 || Addlogicalchannel || Removelogicaichannel | Defaut | info || Param || Close
A T U R T
/N 2\ IHIE Ao
AN 71% NOSRYIR —..
6.7.1.2 COSY RIS H ik B n 7N
27 v o s e ks
WS, 2B ) THED. RED



500 MHz &R R B E L (5 IRR k) E R E#LER

B30T, H48]

Experiment F2 F1 Frequency axis
Width
Recelver (&) Experiment
Nucleus PULPROG cosygpppaf Current pulse program
SIEIEE AQ_mod DaD Acquisition mode
g?:;ram FNTYPE traditional(planes) nD acquisition mode for 3D etc
Probe FnMODE QF Acquisition mode for 2D, 3D etc
Lists 0 2048 200 Size of fid
NUS DS 16 Number of dummy scans
Mobowe NS 2 Number of scans
ook TDO 1 Loop count for 'td0'
Automation
Miscellaneous TDav 0 Average loop counter for nD experiments
User (~) Width
Routing
SW [ppm] 9.9968 10.0000 Spectral width
SWH [Hz) 5000.000 5001.630 Spectral width
IN_F [psec] 199 93 Increment for delay
AQ [sec] 0.2048000 0.0399870 Acquisition time
FIDRES [Hz) 4882813 25.008150 Fid resolution
FW [Hz] 240000000.000 Filter width
~) Recelver
RG 101 Recelver gain
DW [psec] 100.000 Dwell time
DWOV [psec] 0.025 Oversampling dwell time
DECIM 4000 Decimation rate of digital filter
DSPFIRM sharp(standard) DSP firmware filter
DIGTYP DRX Digitizer type
DIGMOD digital Digitization mode
DR 32 Digltizer resolution
DDR 0 Digital digitizer resolution
DE [psec) 6.50 Pre-scan delay
‘ NBL 1 Number of blocks (of acquisition memory)
HPPRGN normal Preamplifier gain
PRGAIN high High power preamplifier gain
DQDMODE add Digital quad detection mode
PH_ref [degree] 0 Recelver phase correction
OVERFLW check ADC overflow checking
A Nucleus 1
NUC1 1H Eatt 1H Observe nucleus
01 [Hz 2500.80 2500.80 Transmitter frequency offset
O1P [ppm) 5.000 5.000 Transmitter frequency offset
SFO1 [MHz] 500.1625008 500.1625008 Transmitter frequency
BF1 [MHz) 500.1600000 500.1600000 Basic transmitter frequency
6-35

KEERR L QF, 1530/ I 2 4 E i, AE3E T s AP, AN EEMAL. TD2 (F2
4e) — kA1 k-2k, TD1 (F14E) —M%¥EN 128 - 256 (e — mim] LARR ) F1 48457
HER, ABSIEINRAERTRD . 5 hkah A A S S 800 R B s
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BT, H4BR

~) General

PULPROG
TD

SWH [Hz. ppm]
AQ [sec]
RG

DW [usec]
DE [psec]
do [sec]
D1 [sec]
d11 [sec]
d12 [sec]
d13 [sec]
D16 [sec]
DS

in0 [sec]
INF1 [usec]
NS

TDav

(~) Channel f1

SFO1 [MHz]
01 [Hz. ppm]
NUCH

PO [usec]

P1 [usec]

P17 [usec]
PLW1 [W, dB]
PLW10 [W, dB]

0 AR B AR A I SRR, R A S AR 5B, T LUK PO BERk 1/2 P1, ED

COSY45,

HAh D gRE — 41k

cosygpppqf
2048
5000.00
0.2048000
101

100.000
6.50
0.00000300
2.000000000
0.03000000
0.00002000
0.00000400
0.000200000
16
0.00020000
200.00

2

0

9.99675

500.1625008
2500.80

1H Edit._
10.000

10.000

2500.000

21.39

2.3766

5.000

-13.30
-3.76

6-36

FAL

6.7.2 NOESY: H-H Z=[afH%

6.7.2.1 7E T ST, experiment % #¢ NOESYPHSW & ROESYPHSW. NOESYPHPR

E | Pulse program for acquisition

Time domain size
Sweep width
Acquisition time
Receiver gain
Dwell time
Pre-scan-delay
Incremented delay (2D) [3 usec]
Relaxation delay; 1-5* T1
Delay for disk I/O [30 msec]
[20 usec]

[4 usec]

Delay for power switching
Short delay

Delay for homospoil/gradient recovery
16

1/(1*SW)=2*DW

1/SW =2*DW

1*n

Number of averages in nD

Frequency of ch. 1

Frequency of ch. 1

Nucleus for channel 1

F1 channel - 20 to 90 degree high power pulse
F1 channel - 90 degree high power pulse

F1 channel - trim pulse [2.5 msec]
F1 channel - power level for pulse (default)

F1 channel - power level for TOCSY-spinlock

o ROESYPHPR. HiHIE % & 5 COSY #[H.

6.7.2.2 NOESY W RFEESH U T K Fis:

PWERSCHE, 2B R TED. BE]



500 MHz R4 R 4R e {8 (

BREN)HERIENE

BRI, H4BR

(A Experiment

PULPROG
AQ_mod
FnTYPE
FNMODE
D

DS

NS

TDO

TDav

(Al Width

SW [ppm]
SWH [Hz)
IN_F [usec]
AQ [sec]
FIDRES [Hz]
FW [Hz)

(A} Receiver

RG

DW [psec]
DWOV [psec]
DECIM
DSPFIRM
DIGTYP
DIGMOD

DR

DDR

DE [psec]
NBL
HPPRGN
PRGAIN
DQDMODE
PH_ref [degree]
OVERFLW
(A) Nucleus 1
NUC1
O1[Hz)

O1P [ppm)
SFO1 [MHz]
BF1 [MHZ)

(v} Nucieus 2

F2

noesygpphpp
DaD
traditional(planes)

2048
16
16

9.9968
5000.000

0.2048000
4882813
240000000.000

100.000
0025
4000

rectangle

DRX
'baseopt

32

6.50
normal
high

add

check

1H Edit...

2500.80
5.000
500.1625008
500.1600000

F1

States-TPP|
200

9.9968
5000.000

1200.00

0.0200000
50.000000

1H

2500.80
5.000
500.1625008
500.1600000

6-37

v

Frequency axis

Current pulse program

Acquisition mode

nD acquisition mode for 3D etc.
Acquisition mode for 2D, 3D etc

Size of fid

Number of dummy scans

Number of scans

Loop count for 'td0*

Average loop counter for nD experiments

Spectral width
Spectral width
Increment for delay
Acquisition time
Fid resolution
Filter width

Recelver gain

Dwell time

Oversampling dwell time
Decimation rate of digital filter

| DSP firmware filter
| Digitizer type

Digitization mode

Digitizer resolution

Digital digitizer resolution

Pre-scan delay

Number of blocks (of acquisition memory)
Preamplifier gain

High power preamplifier gain

Digital quad detection mode

Receiver phase correction

ADC overflow checking

Observe nucleus
Transmitter frequency offset
Transmitter frequency offset
Transmitter frequency

Basic transmitter frequency

KA L AR Ik v P S A 2K, TD2 — o 1k - 2k, TD1 —fi&A 160 - 256,
5 K AH R RAE S Hn T B s

WHERSCHE, RZIBERER R FTE. RE



500 MHz &R R B E L (5 IRR k) E R E#LER

3B, #H48 ]

PULPROG
D

SWH [Hz, ppm]
AQ [sec]
RG

DW [psec]
DE [psec]
do [sec]
D1 [sec]
D8 [sec]
d11 [sec]
d12 [sec]
D16 [sec]
DS

in0 [sec]
INF1 [psec]
NS

TAU [sec]
TDav

A Channel 1

SFO1 [MHz]
01 [Hz. ppm]
NUCT

P1 [usec]

p2 [psec]

P17 [psec]
PLW1 [W, dB]
PLW10 [W, dB]

NOESY sZ56 BiyE &

noesygpphpp
2048
5000.00
0.2048000
101

100.000
6.50
0.00008727
1.500000000
0.500000000
0.03000000
0.00002000
0.000200000
16
0.00020000
200.00

16
0.24879999
0

500.1625008
2500.80
1H

10.000
20.00
2500.000
21.39
2.3766

9.99675

5.000
Edit...

-13.30
-3.76

6-38
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E | Pulse program for acquisition

Time domain size

Sweep width

Acquisition time

Receiver gain

Dwell time
Pre-scan-delay
Incremented delay (2D)
Relaxation delay; 1-5 * T1
Mixing time

d11=30m

Delay for power switching [20 usec]
Delay for homospoil/gradient recovery

16

1/(1*SW)=2*DW

1/SW=2*DW

2*n

TAU=d8*0.5-p16-d16

Number of averages in nD

Frequency of ch. 1

Frequency of ch. 1

Nucleus for channel 1

F1 channel - 90 degree high power pulse
F1 channel - 180 degree high power pulse
F1 channel - trim pulse [2.5 msec]
F1 channel - power level for pulse (default)

F1 channel - power level for TOCSY-spinlock

~ 300 ps 2 8], X FUEFNAE IR ; S A2/, D8 —Mie N 400 ~ 800 us 2 [H],

X S ANAZ SCUEE S T o

(2) ROESY: “{b&WIHI4r T #AE 1000 247, NOESY A2 XI55 R E 2K A,
I ROESY WIAfELEZIN A, ROESY # T/ AR B B, HAZXIES
XA A . ROESY HIRFESEFEAR NOESY MHIL, HARUWT K Fs:

KA QA BARYE B b 5 ER, TD2 — /BN 1k - 2k, TDL — M4 160 - 256.

PWERSCHE, 2B R TED. BE]



500 MHz R4 R 4R e {8 (

BREN)HERIENE

B U, H4BR

(a) Experiment

PULPROG roesyphpp.2 E | Current pulse program
AQ_mod DQD Acquisition mode
FnTYPE traditional(planes) nD acquisition mode for 3D etc
FnMODE States-TPPI Acquisition mode for 2D. 3D etc.
D 2048 256 Size of fid
DS Number of dummy scans
NS 8 Number of scans
TDO 1 Loop count for ‘td0'
TDav 0 Average loop counter for nD experiments
(A) Width
SW [ppm] 99968 9.9968 Spectral width
SWH [Hz] 5000.000 5000.000 Spectral width
IN_F [usec] 200.0000 Increment for delay
AQ [sec] 0.2048000 0.0256000 | Acquisition time
FIDRES [Hz] 4882813 39.062500 Fid resolution
FW [Hz] 240000000.000 Filter width
(A) Receiver
RG 64 Receiver gain
DW [psec] 100.000 Dwell time
DWOV [psec] 0.025 Oversampling dwell time
DECIM 4000 Decimation rate of digital filter
DSPFIRM sharp(standard) DSP firmware filter
DIGTYP DRX Digitizer type
DIGMOD digital Digitization mode
DR 32 Digitizer resolution
DDR 0 Digital digitizer resolution
DE [usec] 6.50 Pre-scan delay
NBL 1 Number of blocks (of acquisition memory)
HPPRGN normal Preamplifier gain
PRGAIN High power preamplifier gain
DQDMODE Digital quad detection mode
PH_ref [degree] 0 Receiver phase correction
OVERFLW check ADC overflow checking
(A) Nucleus 1
NUCH 1H Edit.. | |1H | Observe nucleus
01 [Hz] '2735075 . 2350.75 | Transmitter frequency offset
O1P [ppm] 4.700 4.700 | Transmitter frequency offset
SFO1 [MHZ] 500.1623508 500.1623508 Transmitter frequency
BF1 [MHZ] 500.1600000 500.1600000 Basic transmitter frequency
(v) Nucleus 2
(v Nucleus 3
6-39
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500 MHz &R R B E L (5 IRR k) E R E#LER

B3I, H4BR

A) General
PULPROG roesyphpp.2
D 2048
SWH [Hz, ppm] 5000.00
AQ [sec] 0.2048000
RG 64
DW [usec] 100.000
DE [psec] 6.50
do [sec] 0.0000896338
D1 [sec] 2.000000000
d11 [sec] 0.0299999993
d12 [sec] 0.0000200000
DS 16
in0 [sec] 0.0002000000
INF1 [usec] 200.0000
14 463
NS 8
P15 [usec] 200000.000
TDav 0

A) Channel f1

SFO1 [MHz] 500.1623508
O1 [Hz. ppm] 2350.75
NUC1 1H

P1 [psec] 10.000

P17 [usec] 2500.000
P25 [usec] 216.000
PLW1 [W, dB] 21.39
PLW10 [W, dB] 2.3766
PLW27 [W, dB] 0.18338

E | Puise program for acquisition

9.99675
4.700
Edit...
-13.30
-3.76
7.37
6-40

Time domain size

Sweep width

Acquisition time

Receiver gain

Dwell time
Pre-scan-delay
Incremented delay (2D)
Relaxation delay; 1-5 * T1
d11=30m

Delay for power switching [20 usec]
Number of dummy scans

1/(1*SW)=2*DW

1/SW=2*DW

loop for spinlock = p15 / p25*2

Scans to execute

F1 channel - pulse for ROESY spinlock

Number of averages in nD

Frequency of ch. 1

Frequency of ch. 1

Nucleus for channel 1

F1 channel - 90 degree high power pulse
F1 channel - trim pulse [2.5 msec]
F1 channel - 180 degree pulse at pl27

F1 channel - power level for pulse (default)

F1 channel - power level for TOCSY-spinlock

F1 channel - power level for puised ROESY-spinlock

ROESY MEESEH P15 GRAMED, XF/NFifi 5 — M AE 400 ~ 800 s 2 [f].

6.7.3 TOCSY: H-H £#3%

6.7.3.1 — AT 600 MHz J2 DA BAZRE LR w4, A8 F R kR 7 218 mlevphpp %
mlevphpr (JEZKI D, Hil%ET 600 MHz FRZREIEHR RS A4S FH A ik ot e 310

dipsi2ph 8% dipsi2phpr (/KBS D . lIER & E S5 COSY A .

6.7.3.2 TOCSY HIRFESEIN T KR
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500 MHz R4 R 4R e {8 (

BREN)HERIENE

B3I, H4BR

A) Experiment

PULPROG
AQ_mod
FnTYPE
FnMODE
T0

DS

NS

TDO

TDav

A) Width

SW [ppm]
SWH [Hz]
IN_F [usec]
AQ [sec]
FIDRES [Hz)
FW [Hz)

A Recelver

RG
DW [psec]
DWOV [psec]
DECIM
DSPFIRM
DIGTYP
DIGMOD

DR

DDR

DE [usec]
NBL
HPPRGN
PRGAIN
DQDMODE
PH_ref [degree]
OVERFLW

~) Nucleus 1

NUC1
01[Hg
1P [ppm)
SFO1 [MHz]
BF1 [MHZ]

mievphpp
DQD
traditional(planes)

2048
16
16

1

0

9.9968
5000.000

0.2048000
4882813
240000000.000

101
100.000
0.025
4000
sharp(standard)
DRX
digital
32
0
6.50

normal
high

check

1H Edit.

2500.80
5.000
500.1625008
500.1600000

States-TPP|
160

9.9968
5000.000
200.00
0.0160000
62.500000

1H

2500.80
5.000
500.1625008
500.1600000

6-41

[71 E | current puise program

Acquisition mode

nD acquisition mode for 3D etc
Acquisition mode for 2D, 3D etc

Size of fid

Number of dummy scans

Number of scans

Loop count for 'td0’

Average loop counter for nD experiments

Spectral width
Spectral width
Increment for delay
Acquisition time
Fid resolution
Filter width

Receiver gain

Dwell time

Oversampling dwell time
Decimation rate of digital filter
DSP firmware filter

Digitizer type

Digitization mode

Digitizer resolution

Digital digitizer resolution
Pre-scan delay

Number of blocks (of acquisition memory)
Preamplifier gain

High power preamplifier gain
Digital quad detection mode
Recelver phase correction
ADC overfiow checking

Observe nucleus
Transmitter frequency offset
Transmitter frequency offset
Transmitter frequency

Basic transmitter frequency

R )L FEAR Y ik PP B 255K, TD2 — iy 1k - 2k, TD1 —f %y 160 - 256,

L5 Ik AR < B RAE S Hcn R B B
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500 MHz &R R B E L (5 IRR k) E R E#LER

B, H4BR

PULPROG mlevphpp

TD 2048

SWH [Hz, ppm] 5000.00 9.99675
AQ [sec] 0.2048000

RG 101

DW [psec] 100.000

DE [usec] 6.50

do [sec] 0.00008963

D1 [sec] 1.500000000

D9 [sec] 0.079999998

di1 [sec] 0.03000000

d12 [sec] 0.00002000

DS 16

FACTOR1 6

in0 [sec] 0.00020000

INF1 [usec] 200.00

1 36

NS 16

SCALEF 6

TDav 0

(~) Channel f1

SFO1 [MHz] 500.1625008

01 [Hz, ppm] 2500.80 5.000
NUC1 1H Edit...

P1 [usec] 10.000

p5 [usec] 20.01

P6 [usec] 30.000

p7 [usec] 60.00

P17 [usec] 2500.000

PLW1 [W, dB] 21.676 -13.36
PLW10 [W, dB] 2.4085 -3.82

40 ps”H AT

E | Pulse program for acquisition
Time domain size
Sweep width
Acquisition time
Receiver gain
Dwell time
Pre-scan-delay
Incremented delay (2D)
Relaxation delay; 1-5 * T1
TOCSY mixing time
d11=30m
Delay for power switching
16
FACTOR1=((d9-p17*2)/(p6*64+p5))/SCALEF
1/(1*SW)=2*DW

[20 usec]

1/8W=2*DW
loop for MLEV cycle: (((p6*64) + p5) * 1) + (p17*2) = mixing time
8§*n

SCALEF=p7*2/p5
Number of averages in nD

Frequency of ch. 1

Frequency of ch. 1

Nucleus for channel 1

F1 channel - 90 degree high power pulse
F1 channel - 60 degree low power pulse
F1 channel - 90 degree low power pulse
F1 channel - 180 degree low power pulse
F1 channel - trim pulse [2.5 msec]
F1 channel - power level for pulse (default)

F1 channel - power level for TOCSY-spinlock

K 6-42
H HEBUE R, T ESHN P6 5 PL10.P6 — %%y 40 ps; PL10 Al 3@ id #r 4“pulse

6.7.4 HSQC: C-H E#:fi%

D9 GRAWA]) — Mk 80 ~ 100 ms.

6.7.4.1 {EH & SCHERT, experiment i%#% HSQCETGPSISP2, @if ¥ & 41~ K.

[ Channel Routing X
Frequency Logical Amplifier Preamplifier Receiver Observe
Channel Channel
BF1 500.16 MHz NUC1 NUC1
SFO1 500.163088 MHz | F1 TR & 1H100 W HPLNA 1H19F REC1 F1
OFS1 3088.49 Hz 1H ¥ / - 2H 1H v
BF2 125765332 MHz NUC2 / B TA PEEEF AR \ NUC2
SFO2 125.774764 MHz F2 — TRX2 REC2 F2
OFS2 94324 Hz 13C 2 2H5W 13C v
—— : cable wiring settings
possible RF routing @® show selected routing show receiver routing
[ ] cortab available O show receiver wiring
O show probe wiring
[ show RF routing [ show power at probe in
Save and Close Switch F1/F2 Switch F1/F3 Add logical channel Remove logical channel Default Info Param Close

6-43
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500 MHz RiF R SR BE (L (B RRIRERIEME $3BH, H4BR
F2 F1 Frequency axis
) Experiment
PULPROG hsqcetgpsi2 Current pulse program
AQ_mod DQD Acquisition mode
FnTYPE traditional(planes) nD acquisition mode for 3D etc
FnMODE Echo-Antiecho Acquisition mode for 2D, 3D etc
D 1024 200 Size of fid
DS 16 Number of dummy scans
NS 4 Number of scans
TDO 1 Loop count for 'td0*
TDav 0 Average loop counter for nD experiments
A) Width
SW [ppm] 9.9968 1999980 Spectral width
SWH [Hz] 5000.000 25155.330 Spectral width
IN_F [psec] 3075 Increment for delay
AQ [sec] 0.1024000 0.0039753 Acquisition time
FIDRES [Hz] 9765625 251.553299 Fid resolution
FW [Hz] 240000000.000 Filter width
(A} Recelver
RG 101 Receiver gain
DW [usec] 100.000 Dwell time
DWOV [psec] 0.025 Oversampling dwell time
DECIM 4000 Decimation rate of digital filter
DSPFIRM rectangle | DSP firmware filter
DIGTYP DRX Digitizer type
DIGMOD baseopt Digitization mode
DR 32 Digitizer resolution
DDR 0 Digital digitizer resolution
DE [usec] 6.50 Pre-scan delay
NBL 1 Number of blocks (of acquisition memory)
HPPRGN normal Preamplifier gain
PRGAIN high High power preamplifier gain
DQDMODE add Digital quad detection mode
PH_ref [degree] 0 Recelver phase correction
OVERFLW |check ADC overflow checking
(A) Nucleus 1
NUC1 1H Edit.. |13C Observe nucleus
01 [Hz) 2500.80 12576.53 Transmitter frequency offset
O1P [ppm] 5.000 100.000 Transmitter frequency offset
SFO1 [MHz) 500.1625008 125.7779086 Transmitter frequency
BF1 [MHZ] 500.1600000 125.7653320 Basic transmitter frequency
(A} Nucleus 2
NUC2 13C Edit... 2nd nucleus
02 [HZ) 12576.53 Frequency offset of 2nd nucleus
O2P [ppm] 100.000 Frequency offset of 2nd nucleus
SFO2 [MHzZ) 125.7779086 Frequency of 2nd nucleus
BF2 [MHZ] 125.7653320 Basic frequency of 2nd nucleus
6-44

KA I BRIk v P S A 2K, TD2 — o 1k - 2k, TD1 —f&A 160 - 256,
5 K AH R RAE S Hn T B s -
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500 MHz &R R B E L (5 IRR k) E R E#LER

B3I, H4]

(a) General
PULPROG
T0

SWH [Hz, ppm]
AQ [sec]

RG

W [usec]

DE [psec]
CNST2

do [sec]

D1 [sec]

a4 [sec]

d11 [sec]
D16 [sec)
D24 [sec]
DELTA [sec]
DELTA1 [sec]
DELTA2 [sec]
DELTA3 [sec]
DS

in0 [sec]

INF1 [usec]
NS

TDav
ZGOPTNS

(~) Channel 1

SFO1 [MHz)
O1 [Hz, ppm]
NUCH

PLW1 [W, dB]
A) Channel 2

SFO2 [MHz]
02 [Hz. ppm]
NUC2
CPDPRG 2

P3 [usec]

p4 [psec]
PCPD2 [psec]
PLW2 [W, dB]
PLW12 [W, dB]

hsqcetgpsi2
1024
500000
0.1024000
101

100.000
650
145.0000000
0.00000300
1.500000000
0.00172414
0.03000000
0.000200000
0.000862070
0.00127600
0.00120670
0.00006207
0.00052414
®
0.00001990
39.80

4

0

5001625008
2500.80
1
10.000
2000
1000.000
2139

1257779086
12576.53
13C

garp

10.000
20.00

70.00
82898
16918

(A) Gradient channel

GPNAM 1
GPZ1 [%)]
GPNAM 2
GPZ2 [%]
GPNAM 3
GPZ3 [%]
GPNAM 4
GPZ4 (%]
P16 [psec]
P19 [sec]

SMSQ10.100
80.00
SMSQ10.100
20.10
SMSQ10.100
11.00
SMSQ10.100
-5.00
1000.000
600.000

BN 145 Hzo

Edit.

Edit

9.99675

5.000

-13.30

100.000

-19.19
-2.28

| 6-45
5 ik 7 A0 R S5 S B R LS BN R E DL C-H M & F AU E, C-H #&

_ [ E| Pulse program for acquisition

Time domain size
Sweep width
Acquisition time
Receiver gain

Dwell time
Pre-scan-delay

= J(XH)

Incremented delay (2D)
Relaxation defay; 1-5* T1
1/(4J)XH

Deiay for disk VO

Delay for homospoil/gradient recovery
1/(8J)XH for all multiplicities
DELTA=p16+d16+50u+p2+d0"2
DELTA1=p16+d16-p1"0.78+de+8u
DELTA2=d24-p19-d16
DELTA3=d4-p16-d16

>=16

1/(2 * SW(X)) = DW(X)

1/SW(X) = 2 * DW(X)

1*n

Number of averages in nD

Options for zg

[3 usec]

[30 msec]

Frequency of ch. 1

Frequency of ch. 1

Nucleus for channel 1

F1 channel - 90 degree high power puise

F1 channel - 180 degree high power pulse
F1 channel - trim puise
F1 channel - power level for pulse (default)

Frequency of ch. 2

Frequency of ch. 2

Nucleus for channel 2

File name for cpd2

F2 channel - 90 degree high power pulse

F2 channel - 180 degree high power puise

F2 channel - 90 degree puise for decoupling sequence
F2 channel - power level for pulse (default)

F2 channel - power level for CPD/BB decoupling

SMSQ10.100
80%

SMSQ10.100

20.1% for C-13, 8.1% for N-15
SMSQ10.100

1%

SMSQ10.100

5%

Homospoil/gradient pulse
Gradient puise 2

[1 msec]
[500 usec]

WHERSCHE, RZIBERER R FTE. RE
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6.7.5 HMBC: C-H &M%

6.7.5.1 7EH & ST ERS, experiment i%# HMBCGPNDQF., H:i#iE % ® 5 HSQC AH[H

6.7.52 HMBC XS E0n T EFTR:

A Experiment
PULPROG
AQ_mod
FnTYPE
FNMODE
T
DS
NS
TDO
TDav

A Width

SW [ppm]
SWH [Hz)
IN_F [psec]
AQ [sec]
FIDRES [Hz]
FW [Hz]

A Receiver

RG
DW [psec]
DWOV [psec]
DECIM
DSPFIRM
DIGTYP
DIGMOD

DR

DDR

DE [psec]

NBL

HPPRGN
PRGAIN
DQDMODE
PH_ref (degree]
OVERFLW

A) Nucleus 1

NUC1
01 [Hz)
O1P [ppm)
SFO1 [MH2)
BF1 [MHz)

(A Nucleus 2

NUC2

02 [Hz)
O2P [ppm)
SFO2 [MHZ)
BF2 [MHz)

F2 F1

hmbcgpipndqf
DQD
traditional(planes)
QF
2048 256
16
16
1

0

9.9968
5000.000

229.9966
28928920
3457
0.0088493
113.003593

0.2048000
4882813
240000000.000

100.000
0.025
4000
sharp(standard)
DRX

digital

a2

6.50

|normal as
high v
|add s

|check v

1H Edit...
2065.27

4129

500.1620653
500.1600000

13C

14463 01
115.000
125.7797950
125.7653320

13C Edit...
1446301

115.000
125.7797950

125.7653320

6-46

Frequency axis

Current pulse program

Acquisition mode

nD acquisition mode for 3D etc
Acquisition mode for 2D, 3D etc

Size of fid

Number of dummy scans

Number of scans

Loop count for 'td0'

Average loop counter for nD experiments

Spectral width
Spectral width
Increment for delay
Acquisition time
Fid resolution
Filter width

Receiver gain

Dwell time

Oversampling dwell time
Decimation rate of digital filter
DSP firmware filtter

Digitizer type

Digitization mode

Digitizer resolution

Digital digitizer resolution
Pre-scan delay

Number of blocks (of acquisition memory)
Preamplifier gain

High power preamplifier gain

Digital quad detection mode

Receiver phase correction

ADC overflow checking

Observe nucleus
Transmitter frequency offset
Transmitter frequency offset
Transmitter frequency

Basic transmitter frequency

2nd nucleus

Frequency offset of 2nd nucleus
Frequency offset of 2nd nucleus
Frequency of 2nd nucleus

Basic frequency of 2nd nucleus

WHERSCHE, RZIBERER R FTE. RE
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BREN)HERIENE

AN, H4BR

RAFERL R BEAR R Bk o 7 1 22k, TD2 — i 1k - 2k,
SW1 — 54 230 ppm, O2P — 1A 115 ppm.

5 kA R AR S En T B B

Al General

PULPROG
T

SWH [Hz, ppm]
AQ [sec]
RG

DW [psec]
DE [psec]
CNST2
CNST13
do [sec]
D1 [sec]
a2 [sec]
dé [sec]
D16 [sec]
DS

in0 [sec]
INF1 [usec)
NS

TDav

A) Channel 11

SFO1 [MHZ]

O1 [Hz. ppm]

NUC1

P1 [psec]

p2 [psec]

PLW1 [W, dB]
Al Channel 12

SFO2 [MHz]
02 [Hz. ppm)
NUC2

P3 [psec]
PLW2 [W, dB]

hmbcgplpndqf

2048
5000.00
02048000
101

100.000
6.50
145.0000000
8.0000000
0.00000300
1.500000000
0.00344828
0.06250000
0.000200000
16
0.00001730
3460

16

0

500.1620653
2065.27

1H

10.000
20.00

2139

125.7797950
14463.01
13C

10.000
82898

(A1 Gradient channel

GPNAM 1
GPZ1 [%]
GPNAM 2
GPZ2 (%]
GPNAM 3
GPZ3 [%)
P16 [psec)

SMSQ10.100
50.00
SMSQ10.100
30.00
SMSQ10.100
40.10
1000.000

9.99676

4129
Edit

-13.30

115.000
Edit

-19.19

K 6-47

Pulse program for acquisition
Time domain size

Sweep width

Acquisition time

Receiver gain

Dwell time

Pre-scan-delay

= J(XH)

= J(XH) long range
Incremented delay (2D)
Relaxation delay; 1-5 * T1
1/(29)XH

Delay for evolution of long range couplings

[3 usec]

Delay for homospoil/gradient recovery
16

1/(2 * SW(X)) = DW(X)

1/SW(X) = 2 * DW(X)

2*n

Number of averages in nD

Frequency of ch. 1

Frequency of ch. 1

Nucleus for channel 1

F1 channel - 90 degree high power puise

F1 channel - 180 degree high power pulse
F1 channel - power level for pulse (default)

Frequency of ch. 2

Frequency of ch. 2

Nucleus for channel 2

F2 channel - 90 degree high power pulse
F2 channel - power level for pulse (default)

SMSQ10.100

50% for C-13, 70% for N-15
SMSQ10.100

30%

SMSQ10.100

40.1% for C-13, 50.1% for N-15
Homospoil/gradient pulse

FEF BN SE S CNSTI3(EFER A H %), CNST13 —Mti% N 6 ~ 10 Hz.

6.7.6 AT ZETE LI HITE R E A

(1) experiment 72 AL #E.

(2) —EEAE PULSEPROG HJhj [t EAAZI R

PWERSCHE, 2B R TED. BE]

TD1 — &N 160 - 256.



500 MHz &R R B E L (5 IRR k) E R E#LER $ 20 87

(3) LI E e BT AL B A & xfb”, BEATARHe, H—4EAE.
(4) e AT MR N —4E 1H, 13C 1%, DL ERGY.

6.8. —4EBc L B K Ab 2

6.8.1 LESHHKKE.:

(1) SI>2*TD ;

() HWERE: —4ES— ML EM; LB FE— BB BRI, LB (B AT e K
WEHERREL, (ER PRSI ARG A S A AR S E0k i e RA
BRIy G E L it

(3) PH_mod — izt pk A2, IXFEml Ay LU B3 3EAT AR

SPECTRUM [ PROCPARS | ACQUPARS TITLE PULSEPROG

BeferEnce A) Reference
Window
Phase Sl 65536 Size of real spectrum
Baseline SF [MHz] 500.1600114 Spectrometer frequency
e | OFFSET [ppm] 16.14892 Low field limit of spectrum
Integration ‘
ek SR [Hz] 11.44 Spectrum reference frequency
Deconvolution HZpPT [Hz] 0.152588 Spectral resolution
Automation SPECTYP UNDEFINED v | Type of spectrum e.g. COSY, HMQC,
Miscellaneous
A) Window function

User .

WDW EM v Window functions for trf, xfb,.

| LB [Hz] 0.30 Line broadening for em

GB 0 Gaussian max. position for gm, 0<GB<1

SSB 0 Sine bell shift SSB (0,1.2,..)

™1 0 Left limit for tm 0<TM1<1

T™M2 0 Right limit for tm 0<TM2<1

~) Phase correction

‘ PHCO [degrees] 29.240 Oth order correction for pk
PHC1 [degrees] 0 1st order correction for pk
( PH_mod pk v Phasing modes for trf, xfb. ...

~) Baseline correction

ABSG 5 Degree of polynomial for abs (0..5)
ABSF1 [ppm] 10.00000 Left limit for absf

ABSF2 [ppm] 0 Right limit for absf, abs1, abs2

BCFW [ppm] 1.00000 Filter width for be (sfil/qfil)

COROFFS [Hz] 0 Correction offset for BC_MOD=spol etc
BC_mod quad v Fid baseline modes for em, ft, xfb, .

~) Fourier transform

TDeff 0 Number of fid data points used by ft

STSR 0 First output point of stip transform
K 6-48

— AL A — LS DU R AR LR R Cefp) AHAZRIE (apk). ZEZRRRIE

(abs). JEbR. TWEERRIR. B0, KIS H S 2%,
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500 MHz &R R B E L (5 IRR k) E R E#LER $ 3T, B8]

6.8.2 I H (efp)
FES R, BN (BTN AR 5 efp” (e Kl T “em” ¥ % R %0

o

6.8.3 MHAIKLIE (apk)

BN “apk AT FANARALAR IE s AT NVRAE A, FahAT AL IE: @il
“Process”; @iEE“Adjust Phase” N FBN MM @ik«0”, Hzhfbs, BT
RYAALL, B A LR EAR AL BE L, @Rk 1, Hzh bR, iy — g0
A, B /e IS AR AL R B 4 s @ ORAF TR AR AL B, JRIR AR .

AP WwAF
LAk A @7
OO r 0 ww oo o BED] |

T

K 6-49
6.8.4 ELEIE (abs)
N “abs” BT B RELRIE; WAl NTFIRELRERR, HITFIHRERIE: O
Riii“Process”; @ikFE“Baseline”#t N F-aif B, @it i%# A, B. C. D. E fJ{H,
UEH % 5HLEAWML,; ORGFLT LR IER N, JHE H LR IR,

PWERSCHE, 2B R TED. BE]
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N
E @ ZOSTR Analyse  Applications  Manage

B ?
A Prog Spectum « | /\y Ady @ 4) Calib Ags »  Advanced « &0 & ~ DB

(22 OO, ~%8 F| AL D WAEQ
DRI AAOEHL eomslt | B@FI

[Eom|® ® & BV ey TN COX]|
) e
o ® @

& 6-50

6.8.5 EHR
Sl T EE ISR, O R “Process”; @IEFE“Calib Axis”HE NERE; G
il EFReC”, #l— R, WMAEIRME, RE©OK”; @ORAFALErRI KR, JFR

e B 2

6.8.6 TEIEHTIH
D di“Analyse”; @ik#E“Pick Peaks”#E NARIGEHE; @IET Wb THE, Kikg
WA, HDSE bR, @MRAFLT Erri B, Bl EmR.

PWERSCHE, 2B R TED. BE]
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®

K 6-52

6.8.7 45

@O riidi“Analyse”; @1E#E“Integrate”#E NI, @il I ARk E 75 Z AR 7 I IX
], HEDSERRT;: @RAFAEE R R, FFR AR
= . [O]ED o i

A Pick @ @ £ Mutiplets + | 4 Line Shapes ~ | Quantfy + | SiNo + & HN B - D BR

|2 5| 08 OY > wOF ‘
Wl R IO EL i

’m@sﬁ'ﬂ ql\fgblg‘ﬁrg%(—_,/sﬁn#amu‘zlzz'x:ifté:z(’%)..ll

search Find " 1LYZ4891 1 1

@ C\BrukenTopSpind 0.6\datanptiz1 1: Ve @

9 C \BrukenTopspind 0.6\datanptz1 1+ L e

# C Bruker\TopSpind 0.6\datanptiz 1+

# C BrukenTopSpind 0 6\datanptzt 1t [[oerme i Bk
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SAMPLE STRL
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