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PROPRIETARY TO GE MEDICAL SYSTEMS

TOP LEVEL TEST (TLT) PROCEDURE

REV 7

INTRODUCTION

The Top Level Test (TLT) is intended for top-level performance screening of all hardware in a
Signa system that is used for data collection and image creation. lllustration L1400A shows
the tests executed by TLT, along with the means to view/obtain test results. TLT may be run
by a Service Engineer, or set up as a quality assurance test for the customer to run (only for

sites with an InSite Package Agreement).
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1- BODY TLT

Note
TLT stability results are sensitive to tenperature
fluctuations of the TPS Receiver. The System Cabi net cover
MUST be in place for at |east 0.5 hour before running TLT.

1-1 Required Tools

Phantoms required:
* NiClp TLT Body Sphere, 46-265635G6

* Long Body Loader, 46-287902G1 or SPT Body Loader, 2135652-2

Equipment damage possibility. Completely remove the quad head coil from
the cradle before performing any body scans. Failure to do so may damage
the head coil T/R network.

1-2 Body Coil Scan

1. Remove head coil if present.
2. At the Operator Workspace, select the scan icon in the desktop control panel.
3. If necessary, exit out of any previous exams by selecting [End Exam)].

4. Click on [New Pt] and enter the following:
|d: geservice
Name: tit body
Weight (Lb.): 111

Note
On the Patient Information screen, up to 32 characters can be typed in the Exam
description field as comments. On the Patient Position screen, up to 29
characters can be typed in the Series description field as comments. (The
comments are displayed on the Report Header Info screen.)

I WARNING! l

POISON HAZARD! THE PHANTOM CONTAINS NICKEL CHLORIDE, A
SUSPECT CARCINOGEN. DO NOT INGEST. DISPOSE OF AS A
HAZARDOUS WASTE ACCORDING TO STATE AND FEDERAL
REGULATIONS.

5a. Setup using SPT Loader: Position the SPT body loader and TLT sphere on the table and
landmark per lllustration 1-1A.
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SPT BODY LOADER AND TLT PHANTOM SETUP
ILLUSTRATION 1-1A

5b. Setup using Long Body Loader. Position the body TLT sphere in the center of the long
body loader and landmark per lllustration 1-1B.
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ALIGHM
MARKERS

(FRONT VIEW L1401R

LONG BODY LOADER AND TLT PHANTOM SETUP
ILLUSTRATION 1-1B

6. Set Patient Protocols to Service.

7. In the Protocol field, Type 0.2.1 (0=Other, 2=protocol number, 1=series number).
OR
Click on "Other" and select protocol 2 and series 1 from the menu.



PROPRIETARY TO GE MEDICAL SYSTEMS TOP LEVEL TEST (TLT) PROCEDURE
REV 7 SYSTSC2.DOC

8. Click on [Accept] to load the protocol.

Note

The table cradle design with round "twist-to-release" handle has less padding
and different support ribs. Site vibration can cause the body loader to rock on the
cradle, causing TLT stability problems. If TLT Stability fails, rerun the test with a
pad 1/4-inch (6 mm) or less in thickness (e.g., black foam rubber pad, 46-
320868P1 used for body coil soundproofing) placed under the Body Loader. If
TLT Stability test now passes, use the pad when running TLT at the site (the
instability is table related).

9. Change the following User CV test selections: Shim Test=1, Grafimage=4, SNR/T2=4,
TRMAP=1, Stability=4, Gradcal=1 & ASC Analysis=0. Refer to Table 1 for test options.

TABLE 1
TLT TEST OPTIONS
OPTION DESCRIPTION P5D TIME
(USER CV) (Min:5Sec)
SHIM 0=TEST OFF - -
fBodyonlyy | 1=TEST ON 0:30
GRAFIMAGE |0=TEST OFF - -
(Bodyonly} | 1=AFIAL, 2=5AG, 3=COR 1:28
d=ALL AXES 4125
SMR & T2 0=TEST OFF - -
1=AKIAL, 2=8AG, 3=C0OR 1:15
iT2 only for | 4=ALL PLAMNES 220
Body, Heady | - 1=MNOISE OMNLY a7
TR MAF 0=TEST OFF - -
1=A¥IAL, 2=8A0G, 3=C0OR 2114
STABILITY |0=TEST OFF - -
Body, Headh | 1=2 ANE, 2=X AMP, 3=% AMP 2118
d=aALL PLAMES G:48
GRADCAL | 0=TEST OFF - -
Body, Heady | 1=ALL PLAMES 1:24
ASC Analysis | This option is no longer supported. It
was not Y2K compatible.
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10.

11.

12.

13.

14.

15.

16.

17.

Note
Total time for all Body TLT tests is ~20 minutes (including Analysis time).

Click on [Accept], [Save Series], then [Prepare to Scan].

Click on [Auto Prescan]. If R1=11 and R2=14, then proceed with next step. Otherwise,
right click [Research Operations], select Setup Params and set R1=11, R2=14, then
[Done]. (Important! This is to ensure that SNR and other TLT results will be valid.)

Click on [Scan].

Note
| mportant! Don't start a new TLT scan until the previous TLT
analysis is finished or analysis for the new scan may fail
to start (only one set of scan data can be analyzed at a
tinme).

When scanning and image reconstruction completes, automatic TLT data analysis begins
in a window on the desktop. The analysis provides messages that identify each test as its
data are analyzed. When analysis completes, place cursor inside the window and press
<Enter> to close the window.

Note
SNR mean and T2 mean values are displayed in the Analysis Window for Head
and Body SNR scans. New Series with annotated SNR images are NOT created.

On the Service Desktop, select [Utilities], then [Report Manager] to view TLT results.
Refer to section 5 for additional analysis information.

Record results in Section 7, Data Sheet 1.5T or Data Sheet 1.0T.
For additional TLT body scans, click on [New Series] and repeat steps 9-15.

When finished with TLT, delete all unneeded TLT exams to maximize image disk space
for the customer.
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2-HEAD TLT

Note
TLT stability results are sensitive to tenperature
fluctuations of the TPS Receiver. The System Cabi net cover
MUST be in place for at |east 0.5 hour before running TLT.

2-1 Required Tools

Phantoms required:
* NiClp TLT Head Sphere, 46-265826G6

* Head Loader, 46-287899G1
* Head Coil Tuning Ring, 46-287416G1 (1.5T only)

2-2 Head Coil Scan
1. At the Operator Workspace, select the scan icon in the desktop control panel.

2. If necessary, exit out of any previous exams by selecting [End Exam].

3. Click on [New Pt] and enter the following:
|d: geservice
Name: tit head
Weight (Lb.): 111

Note
On the Patient Information screen, up to 32 characters can be typed in the Exam
description field as comments. On the Patient Position screen, up to 29
characters can be typed in the Series description field as comments. (The
comments are displayed on the Report Header Info screen.)

4. Install the head coil on the cradle (be sure coil is securely seated on base).

5. 1.5T only: Install the Tuning Ring in the head coil with the Velcro® connector at top of coil
(so Velcro doesn't rub on head holder when coil top is positioned). See lllustration 2-1.
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INSTALL RING WITH COPPER
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ILLUSTRATION 2-1
TUNING RING INSTALLATION (1.5T)

6. Install the head holder. See lllustration 2-2.

HEAD
HOLDER

ILLUSTRATION 2-2
HEAD HOLDER PLACEMENT
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IWARN ING!'

POISON HAZARD! THE PHANTOM CONTAINS NICKEL CHLORIDE, A
SUSPECT CARCINOGEN. DO NOT INGEST. DISPOSE OF AS A
HAZARDOUS WASTE ACCORDING TO STATE AND FEDERAL
REGULATIONS.

7. Place the Head TLT Sphere in Head Loader and landmark per lllustration 2-3.
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HEAD TLT PHANTOM SETUP
ILLUSTRATION 2-3

8. Set Patient Protocols to Service.

9. In the Protocol field:
Type 0.2.2 (0=Other, 2=protocol number, 2=series number).
OR
Click on "Other" and select protocol 2 and series 2 from the menu.

10. Click on [Accept] to load the protocol.

11. Change the following User CV test selections: SNR/T2=4, TRMAP=1, Stability=4,
Gradcal=1 & ASC Analysis=0). Refer to Table 1 in Section 1 for test options.
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Note
Total time for all Head TLT tests is ~14 mnutes (i ncluding
Anal ysis tine).

12.Click on [Accept], [Save Series], then [Prepare to Scan].
13.Click on [Auto Prescan]. If R1=11 and R2=14, then proceed with next step. Otherwise,

right click [Research Operations], select Setup Params and set R1=11, R2=14, then
[Done]. (Important! This is to ensure that SNR and other TLT results will be valid.)

Note
Leave patient fan on during scanning unless you're troubleshooting a noise
problem.
14.Click on [Scan]
Note

| mportant! Don't start a new TLT scan until the previous TLT
analysis is finished or analysis for the new scan may fail
to start (only one set of scan data can be analyzed at a
tinme).

15.When scanning and image reconstruction completes, automatic TLT data analysis begins
in a window on the desktop. The analysis provides messages that identify each test as its
data are analyzed. When analysis completes, place cursor inside the window and press
<Enter> to close the window.
Note
SNR mean and T2 mean values are displayed in the Analysis Window for Head
and Body SNR scans. New Series with annotated SNR images are NOT created.

16.0n the Service Desktop, select [Utilities], then [Report Manager] to view TLT results. (Refer
to section 5, TLT Results if needed.)

17.Record results in Section 7, Data Sheet 1.5T, or Data Sheet 1.0T.
18.For additional TLT head scans, click on [New Series] and repeat steps 11-17.

19.When finished with TLT, delete all unneeded TLT exams to maximize image disk space for
the customer.

10
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3- SURFACE COIL TLT
3-1 Required Tools

Phantoms required:
* Universal Phantom Holder, 46-328383P1 (See lllustration 3-1)

PHAMTOM RECEPTACLE
|

|

I—-q— VBT T

ef— s = | HE 1

EIR P Rl |
| G —

Ll B BRI Ll

e ]
——

=

=

-

e

.

a—

THTF . BIE %<

o

e |

P R T l§

C
h L =FIREN 1M ——

I—-— 1 5 ESTHEHI T —_— _l

UNIVERSAL PHANTOM HOLDER
ILLUSTRATION 3-1

e 100-mm Sphere Phantom filled with NiClo solution, 46-317586G1
* NiClo TLT Head Sphere, 46-265826G6 (for Flex Coil)
* Head Loader, 46-287899G1 (for Flex Coil)

Equipment damage possibility. Completely remove the quad head coil from
the cradle before performing any body scans. Failure to do so may damage
the head coil T/R network.

3-2 Surface Coil Scans

1. Remove head coil, if present.
2. At the Operator Workspace, select the scan icon in the desktop control panel.

3. If necessary, exit out of any previous exams by selecting [End Exam)].

11
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4. Click on [New Pt] and enter the following:
Id: geservice
Name: tit surface coil
Weight (Lb.): 111

Note

On the Patient Information screen, up to 32 characters can
be typed in the Exam description field as comments. On the
Patient Position screen, up to 29 characters can be typed in
the Series description field as comments. (Comments are
di spl ayed on the Report Header Info screen.)

5. Use Surface Coil Adapter to connect surface coil cable to Head Assembly.

6. Position/landmark coil, phantom, and holder per appropriate illustration:
e 3inch - lllustration 3-2
* 5inch Back and 5 inch GP - lllustration 3-3
e 5x11 - lllustration 3-4
* Anterior Neck - lllustration 3-5
e Breast - lllustration 3-6
e C-Spine - lllustration 3-7
» Extremity - lllustration 3-8
* GP Flex - lllustration 3-9
e Quad T/L - lllustration 3-10
» Shoulder - lllustration 3-11
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10.

11.
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ILLUSTRATION 3-11

Set Patient Protocols to Service.

In the Protocol field:
Type 0.2.3 (0=0Other, 2=protocol number, 3=series number).
OR
Click on "Other" and select protocol 2 and series 3 from the menu.

Click on [Coils]. Select coil to test and click on [Accept]; then [Accept], again, to load the
protocol.
Note
If the site coil name differs from the GE name, the Surfmap file must be edited
with the custom name. Refer to System: Software Utilities: SURFMAP for details.
(To change the coil name for TLT, go to the procedure System Level
Procedures: Software Utilities: Surfmap Surface Coil Mapping.)

Change the following User CV test selections: SNR/T2=1 (axial), TRMAP=1 (axial), & ASC
Analysis=0). Refer to Table 1 in Section 1 for additional test options.

Note
Tot al time for all Surface TLT tests is ~3 mnutes
(i ncluding Analysis tine).

Click on [Accept], [Save Series], then [Prepare to Scan].

17
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12. Click on [Auto Prescan]. If R1=11 and R2=14, then proceed with next step. Otherwise,
right click [Research Operations], select Setup Params and set R1=11, R2=14, then
[Done]. (Important! This is to ensure that SNR and other TLT results will be valid.)

13. Click on [Scan].
Note
| mportant! Don't start a new TLT scan until the previous TLT
analysis is finished or analysis for the new scan may fail
to start (only one set of scan data can be analyzed at a
tinme).

14. When scanning and image reconstruction completes, automatic TLT data analysis begins
in a window on the desktop. The analysis provides messages that identify each test as its
data are analyzed. When analysis completes, place cursor inside the window and press
<Enter> to close the window.

Note
SNR mean values are displayed in the Analysis Window for Surface Coil and
Phased Array SNR scans. New Series with annotated SNR images are NOT
created.

15. On the Service Desktop, select [Utilities], then [Report Manager] to view TLT results.
(Refer to section 5, TLT Results for additional information.)

16. Record results in Section 7, Data Sheet 1.5T, or Data Sheet 1.0T.
17. For additional TLT head scans, click on [New Series] and repeat steps 10-16.

18. When finished with TLT, delete all unneeded TLT exams to maximize image disk space
for the customer.

4- PHASED ARRAY COIL TLT
4-1 Required Tools

Phantoms required:
* CTL Coil Positioner with phantoms, 46-317605G1
* Pelvic Coil Positioner with phantoms, 46-317626G1
» Dual Coil Positioner, 46-317604G1

Equipment damage possibility. Completely remove the quad head coil from
the cradle before performing any body scans. Failure to do so may damage
the head coil T/R network.

4-2 Phased Array Coil TLT Scan

1. Remove head coil, if present.

18



PROPRIETARY TO GE MEDICAL SYSTEMS TOP LEVEL TEST (TLT) PROCEDURE
REV 7 SYSTSC2.DOC

2. At the Operator Workspace, select the scan icon in the desktop control panel.
3. If necessary, exit out of any previous exams by selecting [End Exam)].

4. Click on [New Pt] and enter the following:
Id: geservice
Name: tlt pa
Weight (Lb.): 111 (If kg, use 50 to prevent download error.)

Note
On the Patient Information screen, up to 32 characters can
be typed in the Exam description field as comments. On the
Patient Position screen, up to 29 characters can be typed in
the Series description field as comments. (Comments are
di spl ayed on the Report Header Info screen.)

5. Connect Phased Array Coil Connector to Head Assembly.

6. Position/landmark coil, phantom, and holder per appropriate illustration:
* Breast - lllustration 4-1
e CTL - lllustration 4-2
e Dual - lllustration 4-3
* Pelvic-Urinary - lllustration 4-4

O PLACE 100mm SPHERE
. N EACH EREAST COIL
WELL

LANDMARK ON SAGITTAL CENTER OF COIL
AMND YVERTICAL MARK ON SIDE OF COIL

fTOP WIE'W)

BREAST COIL PHANTOM SETUP
ILLUSTRATION 4-1
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7.

8.

10.

11.

12.

13.

14.

Set Patient Protocols to Service.

In the Protocol field:
Type 0.2.4 (0=0Other, 2=protocol number, 4=series number) for an sagittal scan OR
0.2.5 (0=0ther, 2=protocol number, 5=series number) for an axial scan.
OR
Click on "Other" and select protocol 2 and series 4 (sagittal) OR 5 (axial) from the
menu.

Click on [Coils]. Select coil to test and click on [Accept]; then [Accept], again, to load the
protocol.
Note
If the site coil name differs from the GE name, the Surfmap file must be edited
with the custom name. Refer to System: Software Utilities: SURFMAP for details.
(To change the coil name for TLT, go to the procedure System Level
Procedures: Software Ultilities: Surfmap Surface Coil Mapping.)

Change the following User CV test selections:
SNR/T2=2 (series 4 protocol), SNR/T2=1 (series 5 protocol)
TRMAP=2, (series 4 protocol), TRMAP=1 (series 5 protocol)
ASC Analysis=0 (both series)
(Refer to Table 1 in Section 1 for additional test options.)

Click on [Accept], [Save Series], then [Prepare to Scan].

Click on [Auto Prescan]. If R1=11 and R2=14, then proceed with next step. Otherwise,
right click [Research Operations], select Setup Params and set R1=11, R2=14, then
[Done]. (Important! This is to ensure that SNR and other TLT results will be valid.)

Click on [Scan].

Note
| mportant! Don't start a new TLT scan until the previous TLT
analysis is finished or analysis for the new scan may fail
to start (only one set of scan data can be analyzed at a
tinme).

When scanning and image reconstruction completes, automatic TLT data analysis begins
in a window on the desktop. The analysis provides messages that identify each test as its
data are analyzed. When analysis completes, place cursor inside the window and press
<Enter> to close the window.

Note
SNR mean values are displayed in the Analysis Window for Surface Coil and
Phased Array SNR scans. New Series with annotated SNR images are NOT
created.
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15. On the Service Desktop, select [Utilities], then [Report Manager] to view TLT results.
(Refer to section 5, TLT Results for additional information.)

16. Record results in Section 7, Data Sheet 1.5T, or Data Sheet 1.0T.
17. For additional TLT head scans, click on [New Series] and repeat steps 10-16.

18. When finished with TLT, delete all unneeded TLT exams to maximize image disk space
for the customer.

4-3 PA Coil Receiver Paths

The phased array coils have multiple individual coils inside the assembly; the TPS chassis has
multiple receivers (RCV1-RCV4). TLT analysis provides SNR and TRMAP results for each
receiver used, plus a combined image result (RCVC). To determine which individual coil(s)
correspond to which TPS Receiver when viewing the TLT results with the Report tool, refer to
the following illustrations:

Breast Coil - lllustration 4-5
1.5T/1.0T CTL Coil - lllustration 4-6
Dual Coil - lllustration 4-7
Pelvic/Urinary Coil- lllustration 4-8

-

BREAST COIL TO TPS RECEIVER (TOP VIEW)
ILLUSTRATION 4-5
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| |
Lloeeme
’ — 1 1 T f 1
1 2 3 4 b G

coL NUMBERS

CTL BOTTOM

1 2 3 4 o G
coL NUMBERS

1.5T/1.0T CTL COIL TO TPS RECEIVER
ILLUSTRATION 4-6

COIL - RIGHT

¥

t

oIl - LEFT

NOTE: TO DETERMIME WHICH COIL
CORRBESPONDS TO WHICH TPS RECEIVER
EOARD, REMOYE OME COIL AMD RE - STAN,
THE REMAIMING COIL SHOULD HAYE THE
SANE DATA RESLULTS AS BEFORE.

DUAL COIL TO TPS RECEIVER (TOP VIEW)
ILLUSTRATION 4-7

TOP TOP
ColL - INFERIOR SUPERIOR
L | —
RCV( RCY3
RCV2 RCY 1
] , _ . !
EOTTOM  BOTTOM
ColL - INFERIOR ~ SUPERICR

P/U COIL TO TPS RECEIVER (LEFT SIDE)
ILLUSTRATION 4-8
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5- TLT RESULTS

TLT results can be displayed with both graphics and text. Refer to Report Manager Tool
procedure to view the result files.

See lllustration 5-1 for an example file name. Refer to Table 5-1 for data file naming
convention.

MOMTH HOUR SECOMNDS
",

A7EG4003.TLT

YEAR DAY MIMUTES TEST TYPE

*EXAMPLE FILE CREATED: JULY 15, 2000 at 16:40:03

EXAMPLE TLT FILE NAME
ILLUSTRATION 5-1

TABLE 5-1
DATA FILE NAMING CONVENTION
YEAR MONTH DAY HOUR MINUTES,
SECONDS

0= 1990 | 1= JARN. 1= 01 H=17 0=0000 (D= 1300 0to 59
1=1891 | 2=FEBE. 2= 02 | =18 1=0100 |E= 1400

2= 1892 |3 =MAR a3 =03 4 =19 £=0200 [F=1&00

3 =1893 | 4 =APR. 4 =104 K= 20 4 =0300 |G=16:00

4=1894 | § = NMAY £ =105 L=21 4 =04:00 (H=17:00

G=1895 |6 = JUN, § = 06 M = 22 & = 054:00 | = 18:00

G= 1996 |7 = JuUL, ¥ =107 M= 23 f=0600 |[J=19:00

Fo= 1387 |8 = ALG, 5 =08 0= 24 =000 (kK= 20:00

8= 1998 | 9= 5EP 8 =109 P =24 8=0800 (L=2100

9=1999 |A = OCT A =10 =26 §=0%00 ([(M=22:00

A = 2000 | B =MNOV E=11 R=27 A =1000 | M= 2300

B= 001 |& =DEC, o =1 5 =128 E=1100 0 = 24:00

: O =13 T=29 == 12:00
L= 2026 E=14 = 30
F=14 Y =31
G =16
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The following example screens contain example TLT body test results:

Scan Header — Screen 5-1
SCREEN 5-1
SCAN HEADER

AGR93912. TLT/ 0 Header |Info RDF/ GRP Revi si on:

S| TENAVE = BAY 12

USN = B15B0CO

MLN = 9999

SRVCONFI G = 06/15/00 15:28:55
EXClI TER = 000

RECEI VER = S0/ EO/ PEO

XMIRFCO L = BODY

RCVRFCO L = 3I NCH

FREQ = 63866811 Hz

TI VE = 06/27/00 09:24:00
BASERUN = 44032

CONFI GCODE = 001

SOFTREV = 8.4

NUCLI DE = 000

HEADERCODE = 0x00000000

RCVCO LGAIN = 1.880 R1L =6 R2 =14 TG = 135
------- Exam description -------
NO COMVENT

Series description
3I NCH, Ax, 2D, SE
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Gradcal - Screen 5-2
SCREEN 5-2
GRADCAL (3 PLANES)

A7JE1325. TLT/ 1 GRADCAL

Axiz Diameter (mm) Center [(mm)

Fecord Diameter on data
sheet

Reads “UnMNormalized™ far
initial TLT scan (results
are not valid for spec then).

select [(Help, Group #, Previouz, Hext, Filez, pguit) [H]:

Oxford Shim - Screen 5-3

SCREEN 5-3
OXFORD MAGNET SHIM
A7JE1325. TLT/ 2 ONFORD MAGHET QUICKE SHIM
Homogeneity of 20.0 cm DSV 3td Dev = 10.0 H=z ~+—— Hecord Sd Dev & P-FP
Fk to Pk = T89.0 He on data sheet
Expansion coefficients (Zero to Feak)
21 22 23 z4 3.0 31.6 3.4 -1.1
¥ -6, G -4.6
IN IV HNI-TI NV -1.0 -k -1.4 3.5
L2 ZIY A 3.3

Select [(Help, Group #, Previouz, WHext, Filez, pguit) [H]:

GE Shim - Screen 5-4
SCREEN 5-4
GE MAGNET SHIM (1.5T EXAMPLE)

A7JE1325. TLT/ 3 GE MAGHET QUICK SHIM
Homogehedity of 20.0 cm DSV 3td Devy = 12.8 H= 4—— Record 3d Dev & P=-P
Fk to Fk = 96.0 H= on data sheet

Expahsion Coefficients [Zero to Peak)

z1 z% 23 z4 7.6 55,7 -1.3 15, 2
Z5 Z6 -3.1 8T
XY 1.9 N
ZN Z¥ M2-¥2 MY -5 .5 - T 5.5 9,3
ZEN ZOY -2, .6
Z(MEZ-Y2] EMY 8 1.8
X3 ¥3 -6 3.8

gelect (Help, Group #, Previous, Hext, Filez, guit) [H]:
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Grafimage (3 planes) - Screen 5-5

SCREEN 5-5
GRAFIMAGE (3 PLANES)

SYSTSC2.DOC

HRecord on data sheet:

-G & G2 (25-1131ms) &
highest B0 value

- Highest G1 & G2 value
121-100 range)

-G & G2 (25-1131ms) &
highest B0 value

- Highest G1 & G2 value
(21-100 range)

-G & G2 (Za-11dmm &
highest B0 value

—- Highest G1 & G2 value

(21-100 range)

A7JE1325. TLT/ 4 EDDY CURREHTS
Time (mz)
Start End
2.3 11.3
1.0 3n.o
41.0 50,0
1.0 i0a.0
Time (mz)
Start End
2.3 11.3
1.0 3n.o
41.0 0.0
%1.0 00,0
Time (mz)
Start End
2.3 11.3
1.0 3n.n
41.0 50,0
%1.0 00,0
Select [(Help, Group #, Frevious, WNext, Filez, guit) [H]:
T2 (3 planes) - Screen 5-6
SCREEN 5-6
T2 (3 PLANES)
A7JE1325. TLT/ 8 T2
Flane
Ax -—
Say
car
----- [percent of ROI)------
Flane Max HMean St Dev
Ax 13.54 4,34 3.38
garyg 11.34 3,44 2.73
cor 12 .6h 3,67 3.99
Select [Help, Group #, Previousz, Wext, Files, guit) [H]:

. Record T2 Mean on data
sheet.
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SNR (3 planes) - Screen 5-7

SYSTSC2.DOC

SCREEN 5-7
SNR (3 PLANES)
A7JE1325. TLT/ 12 SHE
Hoize Inoize nnoize
1,56 1.56 1.56 #4+——— Record Noise on data sheet
Fk UE iv UE Fk El Av El
2ig 2ig 2ig 2ig
Bi0Z.11 3490 .88 g.06 2,534
Flane Signal Area Hot FPixel
Ax 232.7 lebeh 2n2 #4——— Record SHR on data sheet
Sag 235 .4 16257 264
cor 230,64 16639 263
SHE Histograms
Flane Max Meah 5t Dev
A 11.2 4.7 2,85
say 15 .5 4.1 3686
cor 11.3 1.1 2,89
Select [(Help, Group #, Previous, FHext, Filez, puit) [H]:
TR Map (1 plane) - Screen 5-8
SCREEN 5-8
TR MAP (1 PLANE)
A7JE1325. TLT/ 16 ANIAL TE MAF
Pixels In obiject / Fixelz in FO¥ = 25.85 %
————————————————————————————————————————————————————————— Record on data sheet:
gle Eange Summary |(Degreg of obhject)
GE-92 B¥-93 Ghe-94
12,6 % 17.6 %  22.7 % -+—— Flip Angle Ranges.
(hote: Ranges used
T0-110 depend on coily
91.5 =
Flip Angle @ap Histogram [Degrees)
Mean 2t Dev F-F ~——— Flip Angle Mean
il.4 3.0 BE.0
Eeceive Mag@Hiztogram (Pixel Intenzity)
Mean St Devw F-F ~-+—— Receiver NMean
185 .3 9.0 233.0
Difference @ap Histogram (Fixel Intenzity)
Mean 3t Dev F-F -+—— Difference Mean
16.4 10,2 T4.0
Select [Help, Group #, Previousz, Hext, Filesz, puit) [F]:
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TR Map Profiles (1 plane) - Screen 5-9
SCREEN 5-9
TR MAP PROFILES (1 PLANE)

SYSTSC2.DOC

A7JE1325. TLT/ 17 ANIAL TE MAF FROFILES

Flip angle T/RE Map Profile
Fozition - wvalue

1 G6.2 2 G7.9 3 6.4 4
b G7.1 b 6.7 T 6.4 il
Center 9.0

[Mean Pixel ¥alue for ROI)

Difference T/R Map Frofile
Fogition - ¥alue

1 16% .4 2 13 .4 3 16k .8 4 1&k.0
R 16 .4 163,89 T 1kl.4 4 160,14
lenter 172,49

[Mean Fixel ¥Walue for ROI)

1 T.2 2 T.1 3 [ 4

b 6.7 B 4.3 7 5.7 8
Centetr h.1

Select (Help, Group #, Previousz, Next,

Filez, guit)

[W]:

Stability (1 plane) - Screen 5-10
SCREEN 5-10
STABILITY (1 PLANE)

A7JE1325. TLT/ 22

AXIAL STARILITY

gelect [(Help, eroup #, Previousz, Filez, Quit)

— Record &d Dey & P=P for
each axis on data sheet

Note

PROBLEM: TLT "Phase Drift" intermittently fails with a value of 7°-8° (one or
more narrow spikes in the data plot). SOLUTION: Cycle power to the TPS
chassis then rerun TLT stability. If stability now passes, then ignore the initial
failure. If stability still fails, power down the TPS for 30 minutes, then power up
the chassis and rerun TLT. If stability now passes, then ignore the initial failure.

The root cause of this problem is not known.
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Note

When the Transient Noise Suppression (TNS) circuitry is on, it "blanks" detected
spikes (by driving the MR signal toward 0 volts). This blanking can show up as
downward spikes in TLT magnitude stability plots. (Remember, the TLT
magnitude plot displays only the signal peaks (top of scale), not the entire 0-to-
peak scale.) The amplitude and duration of the blanked spike determines the
spike size in the TLT plot. Small blanked spikes might not show up in the TLT
plot. When the TNS circuit is disabled, then typically the downward spikes
caused by the TNS circuit are no longer seen in the TLT magnitude stability
plots.

(Refer to Table 5-2 for a description of the items on the Header Parameters screen.)

TABLE 5-2
REPORT "HEADER INFO" SCREEN PARAMETERS

PARAMETER LEGAL VALUES SOURCE
SITEMAME SITE MAME RAW HEADER
L=y UMIQUE SYSTEM NUMBER (GECARES ISSUED) COMFIG FILE
MLH MOBILE LOCATION NUMBER (9899 = MON-MOBIL MR COMFIG FILE
SRVCOMFIG DATEITIME SRY CONFIG FILE LAST CHANGED SRY COMFIG FILE
EXCITER MOT USED AT PRESENT) {(MON AT PRESENT
RECEIVER STARTING RCYR #, ENDING RCYR # PORT EMAELE # | SCAN Rx; MR CONFIG FILE
SMTRFCOIL ECQDY, HEAD RAYW HEADER
RCYRFCOIL EODY, HEAD, < SURFACE COIL MAME = RAY HEADER
FREG MAGHNET FREQUENCY RAW HEADER
TIME YYMMIOD  HH: MM S5 RAYW HEADER
EASERLN EASE RUN NUMEER OF SCAN RAW HEADER
CONFIGCODE MOT USED FOR TLT) RAW HEADER
SOFTREY SOFTWARE REVISION “rswrey™ SCRIPT
NUCLIDE MOT USED AT PRESENT) {(MOME AT PRESENTS
HEADERCODE ERRCR # IF PROBLEM CREATING THIS TEST HEADER | CREATED BY TEST ANALYSIS
RCACOILGEAIN CALIBRATION YALUE (TYR. 1-10) COMFIG FILE

R1, P2, TG 1-7, 1-30, 0-200 RAY HEADER
Exam Description | UP TO 22 CHARACTERS FROM EXAM DESCRIPTION. | IMAGE HEADER
Sefies Description | UP TO 20 CHARACTERS FROM SERIES DESCRIPTION. | IMAGE HEADER
Comment" UP TO 28 CHARACTERS FROM SERIES DESCRIPTION | IMAGE HEADER

The Service Config File information is displayed as the last two Report data screens.

5-2 Data Sheets & Specs Overview

Data sheets and test specifications for body, head, and some surface and phased array coils
are listed in each coil test section. While these specs provide a good basis for identifying
system problems, they do not provide a severity level indication, or comprehensive analysis of
the results. Therefore, it is highly recommended that expert analysis be used for interpreting
TLT results whenever possible prior to beginning any system troubleshooting.

Additional Stability Information

Table 5-3 provides a reference of the sensitivity of different scan PSDs and features to the
stability of the system.
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TABLE 5-3
TLT STABILITY VS FEATURE MATRIX (SHIELD COOLER ON)
PSD | Feature | Option | TLT Stability
SPECTROSCOPY SPECTROSCOPY  Mag <1.0%
CINE PC, CINE, 3D PC CINE Freq <1.0Hz
2D PC, 3D SSFP MULTICOIL Phase <3.0°
3D GRASS (VOLUME) VASCULAR
PACKAGE
FAST SPIN ECHO RESPIRATORY COMP RAPID SCAN Mag <2.0%
PACKAGE
MPGR, FMPSPGR FRACTIONAL NEX Freq 1.2Hz
FSPGRMPH, GRASS FRACTIONAL ECHO Phase <4.0°

FGRPREP, FCMPIR MEMP-high SNR / TR>1
FCPOMP, 2D/3D TOF VEMP-high SNR / TR>1

MPIR, POMP, FCMEMP Mag <3.0%
Freq <1.5Hz

Phase <5.0°

CSMEMP MEMP-low SNR / TR<1 Mag <5.0%
MEMP VEMP-low SNR / TR<1 Freq 2.0Hz
VARIABLE BW, GATING Phase <6.0°

NO FREQ/PHASE WRAP
INTERLEAVE, SAT,
RECT./OFF CENTER FOV

Note

The "Required TLT Stability" values in Table 5-3 are not specifications, but
indicate what level of stability is necessary to achieve good image quality for the
various PSDs/features listed. Be aware that there is overlap between the PSD,
feature, and option columns vs. the required stability. Intuitive reasoning is
required to use the information in Table 5-3. For example if you do a fractional
NEX, CS MEMP scan the required stability will be <2.0%, <1.2 Hz, <4.0_, which
is a tighter spec than the stability required for CSMEMP PSD in general.

5-3 Annotated SNR Images

SNR images are no longer annotated with mean SNR and mean T2. The SNR mean and T2
mean values are now displayed in the analysis window upon scan completion, for body and
head SNR scans only.

6- TLT THEORY
Refer to procedure for TLT Theory.
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7 - DATA SHEETS
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1.5T TLT Body/Head Data

SYSTSC2.DOC

SITE: MAME: DATE:
TLT FILE HUMBER: BODY BODY HEAD HEAD
SPECS TYPICAL SPECS TYPICAL
COIL: o BoDY [ HEAD |} BODY [ HEAD {MiCl) {HiCl) {MiCl) {MiCl)
GRADCAL: kA i mm | 265-272 2¥n 168.5-171. 170
mm & mm
Mote: Specs not applicable ¥ I mm | 265-272 270 168.5-171, 170
m 5 mm
for nomalization scar, i M mm | 265-272 270 168.5-171, 170
mm & mm
SHIN: =T DEY Hz Hz 16 Hz 14 - - - -
P-F Hz Hz 126 Hz 110 - - - -
EDDY CORKRERTS: % = B U, 2000 U0 - - - -
2.3-11.3 msed X - G1 0,100 0.04 - - - -
2.3-11.3 msecy » - G2 0,100 0,01 - - - -
(21-100 meecy ¥ - G1* 0oy 0.03 - - - -
(21-100 meecy 8 - G2 o.ay 0,01 - - - -
Y - Bw® 0,200 0,116 - - - -
2.3-11.3 msed ¥ - G1 0,100 0.04 - - - -
(2.3=-11.3 msec ¥ - G2 0,100 0.06 - - - -
(21-100 meec) ¥ - G1* 0oy 0,03 - - - -
(21-100 meecy ¥ - G2* o.ay 0,05 - - - -
Z - bBw® 0,200 0,10 - - - -
2.3-11.3 msecy £ - Gl 0,100 0,03 - - - -
(2.3-11.3 msec 2 - G2 0,100 0.0 - - - -
(21-100 meec) £ - G1* 0oy 0,02 - - - -
21=-100 meec) £ - G2* 0oy 0.0 - - - -
* — Record highest value
T2 Alal msec (= Bd-75 L Bd-r b5 GO
head stdey<Z6.5 SAGITTAL msec maeC E4-76 B33 G4-76 Ga.0
body stdey-<C9.5 COROMAL mgec maec E4-7E EV.E E4-7E BV, 7
[SHR: FIOT=E o6 TEG il Tod
Azl 117-1458. 5 1335 1000 130 1136
SAGITTAL 117-1458.5 1361 1000 130 111,85
COROMAL 117-148.5 1333 100 ta 130 110.8
Th MAP (Axial specs)y:  S5-31 “a e | B t0 10 .4 20 oSl 25,4
TA-105 (HEADN: B5-115 (BODY) g S 9% 09,7 7% 99,6
FLIP RMEAM 2189 oE.4 B8.51091.5 o4
Ry MEAM 150 to 300 2033 170 to 370 2727
[STEBIOTY: £ (AInl - s P-F P-F | =0 P-F T 50 PF TS
Z (Axlaly - FREG P-P P-F | 3.0 P-F 0.73 30 P-P 0,50
Z (axlaly - PHASE P-P P-F | &5 P-F 173 EEH P-P 1.56
A SAGITTAL - MAG P-P P-P | S0 P-F 072 a0 P-P 057
HSAGITTAL - FREG P-F P-F | 3.0 P-F 073 a0 P-P 0,38
A OSAGITTAL) - PHASE P-P P-P | &5 P-F 2,16 L0 P-P 1.62
¥ O(COROMAL — MAG P-P P-F | 3.0 P-F 0.64 30 P-P 062
Y OCOROMAL - FREG pP-p P-F | 30 P-P 0,45 a0 P-P 0,44
¥ (COROMALY - PHASE P-P P-F | &5 P-F 2,04 5 P-P 1.88

Note: The typical values are based on the mean values of several hundred &.4 systems in the field, Systems
with a BRM may have higher typical values for eddy currents than systems with Roemer coils. Systems that
have 8 GRAN in the gradient drive system may also have higher typical stability numbers than systems that

do not have a GRAM. However in all cases the systems should be within spec,
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1.0T TLT Body/Head Data

SYSTSC2.DOC

SITE: MAKE: DATE:
TT FILE HUMBER: BODY BODY HEALD HEAD
SPECS TYPICAL SPECS TYPICAL
COIL: I BoDY [ HEAD (@ BODY [ HEAD (MiCl) (MiICl) {MiCl) (MiCl)
GRADCAL: b i mm | 265-272 270 168,510 170
i m 171.5 mm
Hote: Specs not applicable Y I mm | 268-272 270 1658.5t0 170
i m 171.5 mm
for notmalization scan, Z i mm | 265-272 2l 168,510 170
T 171.5 mm
[SHIN: =10 DEY Hz Hz 16 Hz 14,5 - - - -
P-P Hz Hz 115 Hz 95,1 - - - -
[TDDY CORRENTS: » — B 200 L, 055 - - - -
23113 meecy » - G 0,100 0,040 - - - -
2.3-11.3 meec) x - G2 0,100 0,010 - - - -
21-100 msech » - G1° 0,07 0,023 - - - -
(21-100 msec) x - E2* 0,07 0,005 - - - -
¥ — Ba® 0,200 0,050 - - - -
23113 meec) ¥ - G1 0,100 0,055 - - - -
2.3-11.3 meecy ¥ - G2 0,100 0,047 - - - -
(21-100 megec) ¥ - G1° 0,07 0,039 - - - -
(21-100 msec) ¥ - G2* 0,07 0,035 - - - -
Z - Ea® 0,200 0,122 - - - -
23113 meec) 2 - G1 0,100 0,049 - - - -
23113 meecy £ - G2 0,100 0,007 - - - -
(21-100 mgec) £ - G1° 0,07 0018 - - - -
21-100 msec) £ - G2° 0,07 0,005 - - - -
* — Record highest value
T2: Al MSeC MSeC bH-v o 4.1 BH-r o o
head stdey-< 6.5 SAGITTAL == MSeC E9-7 5 718 E9-75 ¥1.3
body stdey-9.5 COROMAL MSeC MseC G9-7a 716 Ea-75 ¥1.0
[GHR: FOREE N 250 N 2.5l
Al AL a0-95 a6.4 Ot ds ra.4
SAGITTAL a0-94 ar.a YO tods vh4
COROMAL a0-94 ar.a Fo-86 Fa0
TH K& (Axal specs):  539-91 o Yo | Ta%etodat% 20,4 ol oot E1.4
76-105 (HEAD): 65-115 (EODY) % % =08% a959.9 =06% 99,7
FLIF WEAN EEEGEER a5.8 EEGER] a1
RCY WEAN 160 1o 240 201.0 200 w340 2625
[STEBIOTY: [ (LAl - hiss H-F F-F 1 a0 P-F Lo a0 P-F .33
Z {AxlaL) - FREGQ P-F P-F [ 350 P-P 0,60 0 P-F 0,42
Z (Axlaly - PHASE P-F P-F | A& P-F 2.02 545 P-F 2,03
A SAGITTAL - MAG P-P P-F | S0 P-F .57 30 P-F 0,50
% (=AGITTAL - FREG P-F P-P [ 350 P-P 077 30 P-F 0,36
wEAGITTAL - PHASE P-P P-F| 54 P-F 314 L0 P-F 1.69
¥ O(COROMAL) — MAG P-p P-p | =0 P-F .58 a0 P-F 0.42
Y OCOROMAL - FREG P-F P-F [ 30 P-P 0.43 30 P-F 0,39
Y O(COROMALY - PHASE P-p P-P| && P-F 1.67 £5 P-F 1.95

Naote: The typical values are

based on the mean values of several hundred 4.4 systems in the field, Systems with
a BRM may have higher typical values for eddy currents than systems with Roemer cails, Systems that have a

GRAM in the gradient drive system may also have higher typical stability numbers than systems that do not have
a GRAN, However in all cases the systems should be within spec,
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PROPRIETARY TO GE MEDICAL SYSTEMS

TOP LEVEL TEST (TLT) PROCEDURE

REV 7

1.5T TLT Surface Coil Data

SYSTSC2.DOC

SITE: HAKE: DATE:
TUT FILE MUMBER:
COIL: o 3 o ¥ o ¥ o 3
o 5GP O 5GP O 5GP O 5GP
4 Q& b w Qb w
O 5"Bk O 5 Bk O 5 Bk O 5 Bk
O SHOULDER COIL |3 SHOUIDER COIL |[Q SHOULDER COIL | SHOULDER COIL
O ANT NECK O &NT NECK O &MNT MECK 0 &NT MECK
SHER: NOISE
SR MEAN
TR MAP: 89-91 % % % %,
85-05 % % % %,
BE-115 % % % %,
FLIP MEAN
FLIP SOv
RO MEAN
RCY SOV
OIFF MEAN
DIFF SOv

[COIL SPLGS:

5!*

5”

SHR:

MOISE

SHR WMEAN

1.04-1.94 (F)
1.04-2.21 {FIT)

15856 o227

TH WAP:

d9-91
95-95
B5-115
FLIF WEAMN
FLIF =00
RCY MEAN
RCy S0
OIFF MEAMN
OIFF s0OY

® 3™ COIL specs are valid far Release 5,2 with Cu=04d TLT slab and loader. Use AZC for accurate analysis,
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PROPRIETARY TO GE MEDICAL SYSTEMS

TOP LEVEL TEST (TLT) PROCEDURE

REV 7

1.0T TLT Surface Coil Data

SYSTSC2.DOC

SITE: MAME: DATE:
TIT FILE HUMBER:
CoIL: o ¥ o ¥ o 3 o 3
O QUAD TIL O QUAD TIL O QUAD TIL O QUADTIL
O QUAD CSP 0 QUAD CSP 0 OQUAD CSP 0 OQUAD CSP
O OQUAD EXT O OQUAD EXT O OQUAD BXT O OQUAD EXT
O SHOULDER 0 SHOULDER 0 SHOULDER 0 SHOULDER
O &MNT HECK O &MT HECK O &MT HECK O &MNT HECK
O BREAST O BREAST O BREAST O BREAST
O &P FLBX 0 GP FLEX 0 &P FLEX 0 &P FLEX
SMR: MOISE
SHR MEAN
TR HAP: 59-91 % % % %
§5-95 % % % %
B5-115 % % %, %
FLIP MEAN
FLIF SOV
Py MEAN
RCY SOV
OIFF MEAN
DIFF SOV

[COIL SPECS: T | QUAD TIC [QUAD %P | QUED EXT | ﬁﬁrmww
SHNR: MOISE | 176 w214 | 1.4203.72 ) 08w 1.8 16t 30 1.2t2.0 0.6t03.0 0Ew 1.4 0.9t27
SHR MEAN 134210 G30to896 | 558510955 | 9750 11563 103610 SEG 0832 | 38010428 | 197 0215
1893 1298
TH KMAP: 49-91 1o 9% 24 1o 95% 0o B% 10w 45% | 38w 7a% (49w 100% [ 3w i12% 4530 67%
85-95 | 61to70% | 94t0100% | 10t0&9% | 4210 100% | 89t0 100% | 98t0 100% | 48t068% | 890 100%
BS-115 [ 9F to 100%: 100% 100% 94 o 100% 100% 100% 100% 100%
FLIP WEAMN | 51.9t0584.53 [57.31090.4 [ 95010975 | 5630594557 40805 | 55010910 | 56,7 1089.5 | 7.5 wa0.7
FLP SOV | 5672 0.7t 1.9 141030 Oto10.4 0.7t28 06t022 491085 1.0t 31
RCY MEAN | 33310394 | 1700357 | 9210220 EStos20 | 262t0409 | F8 o396 1113 40 1o 88
Ry SOV | 3520415 97 229 52 o 160 & to 354 95 o 209 T3 174 21tos0 Stos0
OIFF WEAN | 20510346 | 530583 | &6to127 | 23tw163 | A1tw106 | 23tw010.3 | 2.2t0EE 1527
OFF =0V | 3215458 | 29mE4 | 36w11.5 2713 30wa9 055 T 1,140 0Ew1.5
Eidhen avallable, use ASC for accurate analysis.
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PROPRIETARY TO GE MEDICAL SYSTEMS TOP LEVEL TEST (TLT) PROCEDURE
REV 7 SYSTSC2.DOC

1.5T TLT Phased Array Coil Data

SITE: HAKE: DATE:
TLT FHLE MUMWBER:
COIL:

E Slll;ic CTL CTL PELVIC DUAL BRE ASTPL
[
]

Palvic
Dual SPECS SPECS SPECS SPECS

Breastpa

Dual
Bre astpa

(] ]

SHR: MOISE {0
MOISE (1)

MOISE (2

MOISE (3

MOISE (0

SR MEAN ()

SR MEAN (1)

SR MEAN (2)

SR MEAN (3)

SMR MEAM (C)

TR MAP: 59-91 () % %
{Combined B5-95 (0
Results) BE-118 (C
FLIP MEAM (C)

FLIF SOV {0

ROV MEAN ()

RCY SOV (0

OIFF MEAN (C

DIFF SOV {03

| &
|
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PROPRIETARY TO GE MEDICAL SYSTEMS TOP LEVEL TEST (TLT) PROCEDURE
REV 7 SYSTSC2.DOC

1.0T TLT Phased Array Coil Data

SITE: HAME: DATE:
TT FILE HUMBER:
COIL:

o I o gTI'-_ CTL PELVIC DUAL BRE 45TPA
E elvic E elvic SPECS SPECS SPECS SPECS
[ o

SNR: MOISE ()
MOISE 1)

MOISE ()

MOISE (3

NOISE ()

SR MEAN ()

SR MEAN (1)

SR MEAN ()

SR MEAN (3

SMR MEAN (C)

TR M&P: 59-91 (C) % %
{Combined B5-95 (C)
Results) BE-115 (0
FLIP MEAN (C3

FLIP SOV (C)

RCY MEAN (C)

RCY SOV (0

DIFF MEAN {Ch

DIFF SOV (0

2|
| &
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PROPRIETARY TO GE MEDICAL SYSTEMS

TOP LEVEL TEST (TLT) PROCEDURE

REV 7 SYSTSC2.DOC
REVISION HISTORY
REV DATE AUTHOR PRIMARY REASONS FOR CHANGE
0 [August 5, 1998 | M. Whitlow Initial conversion from Toolbook to Word.
1 |[Sept 3, 1998 M. Keber Removed obsolete Release 8.1 information.
2 |Nov 11,1998 [M. Keber Added data sheets; misc. style guide cleanup.
3 |May 20,1999 [S.M.Atladottir | Updated Procedure Reference for New GUI
4 | Sept. 27,1999 | G. Boerner Added SPT body phantom info/illustration per SPR MRige55143. Also
updated per 8.3 bay validation.
5 |Oct 14, 1999 M. Keber Added correct proprietary heading to document.
6 |[Dec.22,1999 |G. Boerner Corrected landmarking per SPR MRIge56065. Removed Quick
Reference procedures to eliminate redundancy and confusion.
7 | July 5, 2000 M. Jones Deleted references to ASC analysis. Removed redundant “proprietary vs.

non-proprietary” references. Updated data file name examples.
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