Technical Details on the Family of

AMPEX STUDIO MASTERING TAPES

Ampex
Low Noise/High Output
406/407 SERIES

Performance-proven daily in studios
throughout the world. Available in
1.0 and 1.5 mil durable polyester
base films. Backcoated to improve
mechanical handling at all play/
rewind speeds, and to eliminate
electrostatic pick up of contaminat-
ing particles. The electromagnetic
oxide system has been designed to
meet the stringent studio require-
ments for high signal-to-noise ratio,
low distortion and high saturation
capability. The oxide binder system
has been engineered to meet the
high number of passes required
during mix down. Ampex 406/407
mastering tapes are rapidly becom-
ing the standard in the mastering
industry.

Ampex “Super Tape”
GRAND MASTER"
SERIES

A product of Ampex research. Pro-
vides electromagnetic performance
properties previously unattainable.
e Identical bias requirement as
Ampex 406 tape

Higher output

Lower distortion

Greater saturation capability

A new standard in sound re-
production

Manufactured on durable polyester
base film, with high conductivity
backcoating for improved mechan-
ical handling at all play/rewind
speeds and for elimination of elec-
trostatic pickup of contaminating
particles. Ampex Grand Master is
the tape to use in recording sessions
requiring the ultimate in sound
reproduction.

Technical details on these Ampex studio mastering tapes are provided on the following
pages, and include a table of electromagnetic and physical properties, graphs illustrating
electrical performance characteristics, and a description of the test methods used.




AMPEX

Electromagnetic, Magnetic and Physical Properties

406/407 SERIES

Test Grand

AND Note Units 406/407 Master
™
GRAND MASTER Electromagnetic Properties
STUDIO Recommended Bias Setting, AE1o 1 dB 3.0 3.0
Sensitivity at 1 KHz 2 dB +0.8 +2.0
MASTERING Sensitivity at 10 KHz 2 dB +1.5 +4.0
T APES Third Harmonic Distortion
at Reference Level (1 KHz) 3 % 0.3 0.1
Output Level at 3%
Third Harmonic Distortion (1 KHz) 4 dB +8.8 +12.3
Weighted Signal-To-Noise Ratio
a. related to reference level 5 dB 63 64.3
T h 'Cal D ail b. related to output level at 3%
ec nl et S third harmonic distortion 5 dB 71.8 76.6
Modulation Noise Ratio 6 db 54.5 52.5
Intermodulation Distortion 7 % 1.5 1.0
Print-through 8 dB 58/57 55.0
Magnetic Properties
Coercivity {Hci) 9 Oe 290 295
Retentivity (Brs) 9 Gs 1150 1400
Physical Properties 406 407
Thickness:  Oxide Coating 10 mils 0.50 | 0.50 0.50
Base 10 mils 1.42 1 0.88 1.42
Backcoating 10 mils 0.05 | 0.05 0.05
Total 10 mils 1.97 | 1.43 1.97
Tensile: Yield Strength 11 Ibs/qtrin. 57 |38 57
Breaking Strength 12 Ibs/gtrin. | 11.2 7.9 1.2
Backcoating Resistivity 13 ohms/sq 5x 104 5x 104
Measuring Conditions
Tape Speed ips 15
Reference Level nWb/m 260
Record Head: Gap Length mils 0.25
Track Width mils 0.70
Reproduce Head: Gap Length mils 0.25
Track Width mils 0.70
Reproduce Equalization us 50 + 3180
Record Equalization none

Test Notes and Definitions

1. Recommended Bias Setting AE,; is determined by adjusting the
bias current for maximum sensitivity at 10 kHz; then increasing the bias
until the sensitivity changes by the amount AE,y = 3.0 dB. The adjust-
ment is made with a constant input voltage at approximately 10 dB
below reference level. The recommended bias setting corresponds to
low third harmonic distortion and high output at 1 kHz.

2. Sensitivity is a measure of the output level compared to a standard
reference tape (MTDED 315-2) when the recording is made at a con-
stant input voltage approximately 10 dB below reference leve! and at
the recommended bias setting.

3. Third Harmonic Distortion is the ratio between the level of the
third order harmonic and the fundamental frequency (1 kHz) expressed
in percent when recorded at reference level and at the recommended
bias setting.

4. Output Level at 3% Third Harmonic Distortion is a measure
of the output level capabilities of a tape at 1 kHz when recorded at 3%
third harmonic distortion and at the recommended bias setting.

5. Weighted Signal-To-Noise Ratio is defined as the ratio in dB
between the 1 kHz output at reference level or at 3% third harmonic
distortion and the ASA weighted (NAB standard) noise level. The noise
measurement is made with the recommended bias and without input
signal.

6. Modulation Noise Ratio is defined as the ratio in dB between the
1 kHz output at reference level and a DC noise level. The DC noise
level is determined by recording the recommended bias and a DC
current equal to the rms value of the audio current at reference level.
The measurement is made with a 250 Hz high-pass filter specified in
WT-001572 (federal specification).

7. Intermodulation Distortion is a measure of non-linearity charac-
terized by the appearance of frequencies in the output equal to the sums
and differences of integral multiples of the component frequencies pres-
ent in the input signal. The measurement employs a 4:1 (SMPTE) low

frequency to high frequency voltage ratio. The recording is made at
reference level and at the recommended bias setting.

8. Print-through is the level of the accidental printing effect due to a
signal recorded on an adjacent layer of tape. The printing signal is
recorded at 1 kHz at reference level and the tape is held at 70°F for 24
hours.

9. Coercivity and Retentivity Coercivity is the magnetic field re-
quired to reduce the magnetization of a saturated magnetic specimen to
zero. The coercivity is a direct measure of the bias current requirement
of a tape.

Retentivity is the maximum remanent magnetization possible in a
magnetic material. The long wavelength saturated output is directly
proportional to the retentivity.

Coercivity and retentivity values are obtained from a 60 Hz B-H loop
tester with 1000 QOessted field calibrated to that maintained by the Na-
tional Bureau of Standards.

10. Thickness measurements are made on a Pratt and Whitney Sig-
matic mechanical comparator.

11. Yield Strength is defined as that force which produces 2% elon-
gation of the samples. The measurement is made on an Instron tensile
tester at a jaw separation of 5 inches and a crosshead speed of 2 inches
per minute.

12. Breaking Strength is the ultimate tensile strength indicating the
force at which the tape breaks and is measured on an Instron tensile
tester at a jaw separation of 5 inches and a crosshead speed of 2 inches
per minute.

13. Backcoating Resistivity relates to the tendency of magnetic
tape to retain static charges. A resistivity value of 5 x 10* ohms per
square is sufficiently low to prevent static buildup which might result in
tape damage on high speed bin loop duplicating systems or in normal
use at low humidity conditions.




Third Harmonic

Electrical Performance Characteristics

Effect of Bias On Recording Parameters

406/407 Grand Master

15 ENNEE SN 19 T T T T T T |
AR RN RS 10KHzMaxnmumOutputLevel 1
10 KHz Maximum Output Level 1]
—
+10 +10
11
a8 o
1 KHz Output Level at |
+5 H +5 3% Third Harmonic Distortion
A1 KHz Output Level at H R =tk ht
3% Third Harmonic Distortion [ '7 260 nWb/m Elevated Operating Level T
I[IIIII\IIIIIHHI i B
o 2 EEERENEENEEEEE o ', (3dB Above Ampex Operating Level)
260 nWb/m Elevated Operating Level | 7 { } { } ! I I I I I I } I } } I
(3dB Above Ampex Operating Level) [] IREN ! INEEN HHHH
s i i J? i _s/7] 10 KHz Output Sensitivity T[] Ao = 3.0 dB ]
+ 10 KHz Outpuf o ~ i‘
~ Y
10 Lot -10)
= 1 KHz Output Sensitivity
NN
AN\
-15 1 KHz Output Sensitivity -15 N
N
-20 10 -20 10
3 3
® —
-25 O 25
§ 5 § 5
2 4 5 O a
3 —og 3 g ~30 3
AN A"
2 2
-35 N g -35 c
A Third Harmonic Distortion z £
at 260 nWb/m L] k7 %
—40 \ Eicvated Operating Level 1] 1 2 ~40 1A
1 o
< Eé’
£ \ ) ) m S
-45 N 5 _45 Modulation Noise ] €
= 05 T at 260 nWb/m 05 8
> e Etevated Operating Level || o
£ ~ =
~50 N i—o _50 fun |'E
B \ ®
N =
—~
-55 . | T 55
Modulation Noise t—{ Third Harmonic Distortion
{1 at 260 nWb/m [T at 260 "Wb/m Elevated
Elevated Operating Level H- Operating Level
_60 e e 01 _60 1 01
RN ]!
RSN ENEERENN
e
R R
65 Weighted Noise Level 65
- RN NN - : ; 1
EEEEEENNNEN Weighted Noise Level
HENENNNNEEEN! [TTTITTITFTTT
-10 -8 -6 -4 - 0 +2 +5 -10 -8 -6 -4 -2 0 +2 +5
Bias Level, dB Bias Level, dB

Distortion vs. Output Input-Output Characteristics
406/407 Grand Master
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Optimization Table

Maximum Signal-to-Noise Ratio Maximum Headroom
406/407 Grand Master 406/407 Grand Master
Overbias at 10KHz, 1 mil gap 1.0 1.0 1.0 1.0
1/2 mil gap 2.5 25 25 2.5
1/4 mil gap 3.0 3.0 3.0 3.0
Adjusted Operating Level +3.0 +6.0 0.0 +3.0

Optimizing Your Recorder
for Ampex Mastering Tapes

This optimization table shows the suggested settings
which will enable you to obtain either the full signal-to-
noise improvement or the increased headroom available
from the tape. Values in this table are expressed in dec-
ibels (dB).

Optimizing to obtain full signal-to-noise improvement is
done by increasing the level recorded on the tape the max-
imum consistent with its better distortion properties.
Optimizing for increased headroom utilizes a more con-
servative record level to achieve a low distortion and pro-
vide increased capability for handling peak levels without
reaching saturation.

Setting the Bias

The optimum bias setting is made at 15 ips using a 10
kHz input signal at approximately 0 dB. Adjust bias cur-
rent until the output is maximum. Then increase the bias
until the output level has dropped the amount indicated

in the table. The shorter the gap length of the record
head, the more overbias is required. For example, the
Ampex AG-440 and MM-1000 have 1/2 mil record head
gaps so 2.5 dB overbias is required for optimum perform-
ance. The Ampex MM-1100 has a 1/4 mil gap length
and requires 3.0 dB overbias. The AG-350 and early
MM-1000’s had 1 mil gaps and need only 1.0 dB
overbias,

Setting Operating Level

The adjusted operating level is established by playing the
Ampex alignment tape (operating level section 185
nWb/meter) and resetting the reproduce gain so that the
volume indicator (VU meter) reads less than zero dB by
the amount indicated on the table. For example: if a
recording level of +3.0 dB is required, the reproduce
gain should be set to play back the standard Ampex
operating level at —3.0 dB on the VU meter. This insures
that, if normal recording practices are followed, all levels
will be recorded 3.0 dB higher than they would have
been before the adjustment.

NEW JERSEY

65 Commerce Wa
Hackensack, NJ 07601
(201) 489-7400

2201 Lunt Avenue
Elk Grove Village, IL 60007
{312) 593-6000

ARGENTINA, Buenos Aires

AUSTRALIA, Artarmon, New South Wales FRANCE, Boulogne/Seine

BELGIUM, Nivelles HONG KONG
BRAZIL, Rio de Janeiro ITALY, Rome, Milan
CANADA, Bramalea, Ontario JAPAN, Tokyo

Dorval, Quebec MEXICO, Mexico City
COLOMBIA, Bogota

Beirut, Lebanon

Ampex Magnetic Tape Sales Offices

CALIFORNIA KENTUCKY NEW YORK
500 Rodier Drive Elseden Building New York City, NY—call
(Gzlfé\)d;l}e(j %0%1201 Eanners Lane (212) 736-6116
- orence, KY 41042

(606) 371-1476 PENNSYLVANIA
401 Broadway, MS-22-02 947 Old York Road
Redwood City, CA 94063 MARYLAND (Philadelphia)
(415) 3674611 10215 Fernwood Road Abington, PA 19001
GEORGIA Bethesda, MD 20034 (215) 887-7650
3135 Chestnut Drive (301} 530-8800 TEXAS
Suite 101 MASSACHUSETITS 1615 Prudential Drive
Atlanta, GA 30340 391 Totten Pond Road Dallas, TX 75235
(404) 451-7112 Walthamo MA 02154 (214) 637-5100
ILLINOIS (617) 890-2040

INTERNATIONAL SALES OR SERVICE COMPANIES
ENGLAND, Reading, Berkshire

MIDDLE EAST AND AFRICA,

For your convenience, other Ampex Magnetic Tape
Sales offices in:

DENVER, COLORADO
(303) 757-6491

ORLANDO, FLORIDA
(305) 423-2962

NEW ORLEANS, LOUISIANA

ST. LOUIS, MISSOURI
(314) 7274300

NEW MEXICO
(505) 293-6353

PITTSFORD, NEW YORK

(504) 738-9885 (518) 462-6368 from Albany
MASSACHUSETTS {716) 586-2580 from Rochester
(617) 620-1730 RALEIGH, NORTH CAROLINA
BELLEVILLE, MICHIGAN (919) 8352156

Ness NASHVILLE, TENNESSEE
(313) 681-1622 NASHVILLE,

MINNEAPOLIS, MINNESOTA

(612) 835-5560 HOUSTON, TEXAS

(713) 928-3741

NETHERLANDS, Utrecht
SOUTH AFRICA, Johannesburg
SWEDEN, Sundbyberg
SWITZERLAND, Fribourg

WEST GERMANY, Frankfurt/ Main

401 Broadway
Redwood City, California 94063

AMPEX

Ampex Corporation, Magnetic Tape Division, M.S. 22-02

LITHO IN U.S,A,—T1331-—8-75



