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About this catalogue

In this down-loadable pdf document we have collected the data sheets
for most of our standard transformers for pro audio and audiophile applications.
It also includes some of our technical papers of more general interest.

In the “Quick selection guide” we have grouped the transformers based on their most
common application. If you prefer to search the catalogue in strict type number order,
please use the bookmarks icon in the menue to the left.

For additional information about Lundahl Transformers please visit our website,
www.lundahl.se and our facebookpage, www.facebook.com/lundahltransformers

Over the past several years we have had the pleasure of meeting many of you at our
booth at the ProSound & Light exhibitions in Europe and at the AES exhibition in the
United States.

Thank you very much for the visits and for all the nice comments about our products.
We welcome your appreciation with great pride, but also feel a big responsibility

to justify your confidence by continuing to deliver excellent products in the coming
years.

Per Lundahl
Managing Director
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Quick selection guide

TRANSFORMERS MOSTLY USED IN PRO AUDIO APPLICATIONS

Line input transformers

Type Turns ratio Level (@50 Hz) | Usage / Comment

LL1531 1+1:1+1 +20 dBU Line input. Small size

LL1540 1+1:1+1 +30 dBU High level line input

LL1544A | 1+41+1+1: 2+2 +20 dBU Line input. Amorphous core

LL1545A | 1+1+1+1:2+2 +24 dBU Line input

LL1592 1+1:1+1 +30 dBU High quality line input.

LL1922 1+1:4+4 +26 dBU Line step-up input. Similar to UTC LS-10
LL6404 1:1 N/A (High!) Zero Field line input

LL7101 1+1:1.37 N/A (High!) Zero Field line input

LL7901 1+1+1+41: 1+1+1+1 | +34 dBU Very high level line input

Line output transformers

Type Turns ratio Level (@50 Hz) | Usage / Comment
LL1517 1+1,ct: 1+1 +28 dBU With Faraday shields. General purpose.
LL1524 | 141 1+1 +28 dBU Balanced drive.
Very low leakage inductance.
LL1539 2:1+1 +31 dBU Balanced drive
LL1555 1+1+1+1 : 2+2 +27 dBU Balanced drive
LL1560 2+2 : 1+1+1+1 +26 dBU Balanced drive. 4 output active split.
each secondary
LL1582 141 - 141 +30 dBU Wlth Far_ad_ay shields. General purpose.
Size optimized for Euroboard
LL1585 1+1:1+1 +31 dBU With Faraday shields. General purpose.
LL2734 1+1:14+14 +30 dBU Solid State Single End
) Balanced drive. Low leakage inductance.
Logiq | 111 +30 dBU Size optimized for Euroboard
LL5402 2:1+1 +22 dBU Unbalanced drive
LL7401 141 - 141 +24 dBU Balanced drive. ng profile.
Very low leakage inductance.

General purpose transformers

Type Turns ratio Level (@50 Hz) | Usage

LL1527 1+1:1+1 +16 dBU Split 1 : 1 direct + 1 isolated. Ground isolation

LL1527xI | 141 : 1+1 +19 dBU Split 1 : 1 direct + 1 isolated. Ground isolation

LL1532 1+1:2 +10 dBU Mic input. Ground isolation

LL1570 1+1:1+1 +16 dBU Split 1 : 1direct + 1 isolated. Ground isolation

LL1570xI | 141 :1+1 +19 dBU Split 1 : 1direct + 1 isolated. Ground isolation

LL1581xI [ 1:1+1 +13 dBU Splitting 1 : 1 direct + 2 isolated

LL1583 1:1+1 +8 dBU Splitting 1 : 1 direct + 2 isolated. Small size

LL1588 1+1:1+1 +22 dBU High level line isolation transformer

LL1590 1:1+1+1 +15 dBU Splitting 1 : 1 direct + 3 isolated

LL1591 1+1:1+1 +16 dBU Low price ground isolation transformer

LL1593 1+1:2 +12 dBU Small, low price ground isolation transformer

LL1944 1+1 : 1+1+1+1 +28 dBU Mic split for speaker box etc.

LL7902 1+1+1+1 : 1+1+1+1 | +28 dBU For high level applications, input and output.

LL7904 1:141 +23 dBU High level splitting 1 : 1 direct + 2 isolated
DIN units. Transformer units with screw connectors for audio installations

Max level

Type (@50 Hz) Usage / Comment

DIN1527 +16 dBU Galvanic isolation and balanced-unbalanced conversion

DIN1588 +22 dBU High signal level galanic isolation etc.

DIN1581XL +13 dBU Splitting 1 direct + 2 isolated
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Microphone transformers

Type Turns ratio Level (@50 Hz) | Usage / Comment

LL1528 1+1:25+25 +10 dBU 2002 : 5k microphone input

LL1530 1+1:3.5+3.5 +10 dBU DI (Direct Input) 10k : 200Q

LL1538* 1+1:5 +10 dBU 2002 : 5k microphone input

LL1538xI* 1+1:5 +13 dBU High level 200Q : 5k microphone input.
LL1550 1+1+1+1 : 4+4 +6 dBU Special application input. Amorphous core
LL1571 1+1:1.75+1.75 +10 dBU 2009Q : 2k5 microphone input

LL1576* 1+1:7 +10 dBU 200Q : 10k microphone input

LL1577* 1+1:14 +4 dBU 50Q : 10k microphone input

LL1578* 1+1:10 +4 dBU 50Q : 5k microphone input

LL1578xI* 1+1:10 +7 dBU High level 50Q : 5k microphone input.
LL1587 1+1:4 +0 dBU Small size 200Q : 3k2 microphone input
LL1636 1+1+1+1 : 10+10 -2 dBU Special application input. Amorphous core
LL1927A 1+1:55+55 Very high turns ratio. For ribbon mics.
LL1935 1+1:5+5 +7 dBU DI (Direct Input) 20k : 200Q

LL1936 (2+1) + (2+1) : 4+4 | +14 dBU 75Q, 150Q, 30022 and 600Q : 1200Q
LL1940 9:1+1 45V RMS Tube mic output with “character”

LL1951* 1+1:14 +4 dBU Improved LL1577

LL2912 1:37 -30 dBU (1:37) | For ribbon microphones. Amorphous core.
LL2913 1+1+1+41: 37 -30 dBU (1:37) | For ribbon microphones. Amorphous core.
LL2914 1+1+1+41: 37 -30 dBU (1:37) | For ribbon microphones. Mu metal core.
LL2915 1:37 -30 dBU (1:37) | For ribbon microphones. Mu metal core.
LL2916 1+1:55+55 Mu metal core version of LL1927A
LL7903 1+1+1+41: 2+2+2+2 | +28 dBU Very high level mic/line input.

LL7906 1+1+1+41:5.6 + 5.6 | +16 dBU High level mic/line input.

Transformers marked with * have compatible pinout.

XLR-XLR problem solvers units (All with turns ratio1:1)

Mex level

Type @ 50 Hz Usage / Comment
Isolation transformer unit

LL6810-phmphm +15dBU Phono - Phono w. 6 ft cable
LL156X-3FX3MX +24 dBU XLR female to XLR male line input
LL156X-3FXPHM +24 dBU XLR female to Phono male line input
LL156X-3FXNP2C | +24 dBU XLR female to 2 pole 1/4” plug line input
LL156X-PHF3MX +24 dBU Phono female to XLR male line input
LL1584-3FX3MX +16 dBU XLR female to XLR male general purpose
LL1584-3FXPHM +16 dBU XLR female to Phono male general purpose
LL1584-3FXNP2C +16 dBU XLR female to 2 pole 1/4” plug general purpose
LL1584-PHF3MX +16 dBU Phono female to XLR male general purpose
SIB15 +12 dBU Stereo Isolation and Balancing unit (PC to Pro)

Miscellaneous transformers

Type Turns ratio Usage / Comment

LL1572 110 : 110 ohms Digital audio isolation. Replaces LL1566
LL1573 110: 110 + 110 ohms Digital audio split, 2 isolated out.

LL1574 110 : 75 ohms Digital Audio AES/EBU : SPDIF interface
LL1575 1:1 Composite video isolation

LL1589 110: 110 + 110 + 110 ohms Digital audio split, 3 isolated out.

LL2410 2+2+2+2 : 1+1+1+1+1+1+1+1 General purpose 100V loudspeaker transformer
LL6702 N/A Telephone hybrid transformer




TRANSFORMERS FOR TUBE AMPLIFIERS AND OTHER AUDIOPHILE APPLICATIONS

Tube amplifier output transformers

Type Primary Secondary Comments

LL1620 3.3k, 6.0k or 11.5k 4,8, 16 ohms

LL1620CFB | 3.3k, 6.0k or 11.5k 4,8, 16 ohms For cathode feedback
LL1623 1.6k, 3.0k or 5.6k 4,8, 16 ohms

LL1627 650 ohms, 1.2k or 2.3k 4,8, 16 ohms

LL1663 5k 8 ohms Small size

LL1664 3k 8 ohms Small size

LL1679 2.6k, 4.5k, 9.7k 4,8, 16 ohms UL taps

LL1682 5.5k 5 ohms Small size

LL1688 5.5k, 9.2k, 20.5k 4,8, 16 ohms Big size

LL1691 9k 8 ohms Big size

LL1693 600 ohms, 1k or 2.3k 4,8, 16 ohms High power

LL2735B 16k 8 ohms For SE

LL2750 5.5k 5 ohms Small size LL1682
LL2752 1.2k, 2.0k, 4.6k 4, 8, 16 ohms Silver version available
LL2755 11k 8 ohms Big size. For 813 etc.

LL1620, LL1623, LL1627, LL1663, LL1664, LL1679, LL1682, LL2735B, LL2752 are also available with amorphous C-core.

Interstage transformers, anode chokes, grid chokes and tube line output transformers

Type Usage Usage / Comment

LL1621 Non-inverting interstage transformer

LL1630 Line output 7.2 : 1 line output

LL1635 Interstage transformer 1+1:1+1

LL1660 Interstage / line output transformer 2.25+2.25: 1+1+141

LL1660Ag | Interstage / line output transformer 2.25+2.25: 1+1+1+1. Silver

LL1660S | Interstage with phase splitting 2.25+2.25: 1+1+141

LL1667 Tube anode choke DC current 15 — 40 mA

LL1668 Tube anode choke DC current 25 — 80 mA

LL1670 Grid choke 0.8mA

LL1671 Interstage / line output transformer 242 1+1+1+1

LL1677 High current interstage transformer For 300B driver tube.

LL1680 Line output transformer Replacement for UTC LS-27 transformer
LL1689 Line Output Transformer 9+9 : 1+1+1+1 Line output version of LL1660
LL1689Ag | Line Output Transformer. Silver 9+9 : 1+1+1+1 Line output version of LL1660
LL1692A | Interstage / Line output transformer 1.75+1.75 : 1+1+1+1

LL2743 Tube anode choke DC current 40 — 110mA

LL2745 Line output 2.8+2.8 : 1+1+1+1

LL2746 Interstage stepup 1 : 2 for two stage tube amp.

LL2747 Line output 1+1+1+1:2 for low impedance tubes
LL2753 Interstage SE —SE 1:1 20 — 60mA. Improved bandwidth

LL2754 Solid state headphone out. 1+1:1.1 For 32/50 and for 600 ohm headphones
LL2756 Interstage SE —SE 1:1 10 -40mA . Improved bandwidth

LL1660, LL1660S, LL1667, LL1668, LL1671, LL1677, LL1689, LL1692A, LL2743 also available with amorphous C-core.




Other audiophile type transformers

Type Usage Usage / Comment

LL1674 Mic/line input transformer 1+1 : 4+4 Amorphous core

LL1676 Mic/line input transformer 1+1:2+2 Amorphous core

LL1678 MC input. Amorphous core 1+1+1+1:16 + 16

LL1681 MC input. Mu-metal core 1+1:13+13

LL1684 Audio isolation transformer. General purpose. With amorphous core
LL1690 Line input . Amorphous core 1+1 : 1+1. Excellent for phase splitting.
LL1930 Tube preamp line output Mu metal core. For DC decoupled output
LL1931 MC input. Amorphous core 1:8, 1:16. Medium impedance cartridge
LL1931Ag | MC input. Amorphous core. Silver 1:8, 1:16. Medium impedance cartridge
LL1933 MC input. Mu metal core 1:8, 1:16 Medium impedance cartridge
LL1933Ag | MC input. Mu metal core. Silver 1:8, 1:16 Medium impedance cartridge
LL1941 MC input.Amorphous core 1:16, 1:32 Low impedance cartridge
LL1941Ag | MC input.Amorphous core. Silver 1:16, 1:32. Low impedance cartridge
LL1943 MC input.Mu metal core 1:16, 1:32. Low impedance cartridge
LL1943Ag | MC input.Mu metal core. Silver 1:16, 1:32. Low impedance cartridge
LL1948 Line input, Amorphous core 1+1 : 1+1 Amorphous core

LL1948Aq | Line input, Amorphous core. Silver 1+1 : 1+1 Amorphous core

LL1949 Stepdown line input 2+2 : 1+1 Cardas copper wire.
LL7903Ag | Line input or output. Silver 1+1+1+1 : 2+42+2+2

LL7905 Amplifier input transformer High level input, 1+1+1+1:5.6 + 5.6
LL7906 Amplifier input transformer Improved LL7905

LL9206 MC input. Amorphous core 1+1+1+1:10 + 10

LL9226 MC input. Amorphous core 1+1+1+1:10+ 10 (Improved LL9226)

Mains transformers, mains isolation transformers and power supply chokes

Type Usage Usage / Comment

LL1638 Mains choke 1 -8 Hy, 800 — 200 mA

LL1648 Mains transformer 350V, 2x 5.9V +2 x 6.6V

LL1649 Mains transformer 230V, 4 x 6.6V

LL1650 Mains transformer 350V, 4 x 6.6V

LL1651 Mains transformer 500V, 4 x 6.6V

LL1655 Mains isolation transformer 2 x 115V, 300VA total

LL1658 Mains isolation transformer 2 x 115V, 100VA total

LL1662 Mains isolation transformer with 2 x 115V +2 x 10V . 300VA total
stepup/stepdown

LL1669A Mains transformer 340V, 110V and 4 x 6.3V

LL1673 Mains choke 8 — 20 Hy, 100 — 250mA

LL1683 Preamp mains transformers 250V, 48V ,2 x 6.6V and 2 x 5.2V

LL1685 Preamp mains choke 10H — 17H, 160mA — 100mA

LL1694 Filament current choke 3A, 40mH for filament current filtering

LL2733 Filament current choke 3.4A, 100mH for filament current filtering

LL2738 Filament current mains transformer | 8 x 6.6V (3A) and 1 x 110V (0.1A)

LL2751 Small size filament current choke 0.6A, 180mH or 1.2A, 45mA
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"100V Line" Loudspeaker transformers
140V systems

Auto transformer LL2415, LF: 50 Hz/140 V

Taps Voltage (V)

Power @ 8 ohms

Power @ 16 ohms (W)

(at 140V primary voltage) (W)
16 32 16
24 72 36
32 128 64
35 153 76

Auto transformer LL2416, LF: 50 Hz/140 V

Taps Voltage (V)

Power @ 8 ohms

Power @ 16 ohms (W)

(at 140V primary voltage) (W)
8 8 4
16 32 16
24 72 36
32 128 64
48 288 144

LL2415 and LL2416 can also be used in 100V systems. LF : 36Hz@ 100V
Each tap voltage is reduced with approx. 29%
Each tap power level is reduced with 50%

70V systems

Auto transformer LL2417, LF : 50 Hz / 70V

Taps Voltage (V)

Power @ 8 ohms

Power @ 16 ohms (W)

(at 65V primary voltage) (W)
21 50 25
100V systems

Full transformer LL3610, LF: 100Hz@100V

Taps Voltage (V)
(at 100V primary voltage)

Power @ 8 ohms
W)

Power @ 16 ohms (W)

2.8V

1

0.5

(Each LL3610 is designed to feed up to 20 x 8ohms loudspeaker elements connected in parallel)

General Purpose High Power Transformer LL 2410

Our transformer LL2410 and its’ descendants are general purpose high power loudspeaker
transformers. The transformer is extremely flexible and well suited for applications with power levels
from 250W and up, line voltage from 70V to 140V. The transformer can be configured as auto

transformer or full transformer.

This transformer is e.g. used in the loudspeaker systems of Nya Ullevi in Gothenburg and Rasunda

Stadium in Stockholm.

R990527
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Audio Output Transfor mer
LL1517

LL1517 is an audio output transformer for balanced or unbalanced drive. The transformer is built from two three-
section coils, with primaries and secondaries separated by electrostatic shields, and a audio C-core of our own

production. The transformer is housed in a mu-metal housing.

The LL1517 has sufficient low copper resistance to meet broadcast specifications in a conventional drive

configuration, but is (as all output transformers) ideally used with mixed feedback drive circuits. (See separate

paper for mixed feedback design principles).

Turnsratio: I+1:1+1
Dims (Length x Width x Height above PCB (mm)): 47x34x 18
Pin layout (viewed from component side) and winding schematics:
10—+ * o7
® 6 12e
o5 11e 2 %
*4 LLsy 3 °8
3  (top view) 9 e 6 ot + o192
° 2 Se
o1 7 e 5
4 11
090
Spacing between pins: 5.08 mm (0.2")
Spacing between rows of pins: 35.56 mm (1.4")
Weight: 105 g
Core: Audio C-core
Housing: Mu-metal
Rec. PCB hole diameter: 1.5 mm
Static resistance of each primary: 92Q
Static resistance of each secondary: 95Q
L eakage inductance of secondaries (sec. in series): 0.3 mH
No-load impedance: >1kQ @ 50 Hz, +20 dBU
Optimum sour ce impedance: Minus 18 Q (See above)
Balance of output (according to IRT, source < 10 Q , Load 600 Q): > 60 dB
Maximum output level before saturation (sec. in series, load 600 Q) + 24 dBU @ 30 Hz
Distortion (achieved with mixed feedback drive circuit, load 600 Q) <0.03 % @ 20 dBU, 30Hz
Frequency response (source 10 Q, load 600 Q): 10 Hz -- 80 kHz +/- 0.3 dB
L oss acrosstransformer (at midband with 600 Q load): 0.3dB
I solation between primary and secondary windings/ between
windingsand core: 4kV/2kV
Suggested use
. 6 12e
e 5 1le
.4 LL1517
* 3 9 @
® 2 8 e
T ° 1 7e n
/7777

R980616
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Audio Output Transfor mer

LL 1524

LL1524 is an audio output transformer for balanced drive. The LL1524 is a 5-section output transformer. This
results in a very low leakage inductance and thus excellent HF characteristics.

The LL1524 is (like all C-core audio output transformers) ideally used with negative source impedance achieved
using mixed feedback drive circuits. See separate paper for mixed feedback design principles.

Turnsratio:
Dims (Length x Width x Height above PCB (mm)):
Pin layout (viewed from component side) and winding schematics:

+ +
[ ) L)
L 12 6
e 8 2 e E 5
(top view) 3 e 1 4
+ +
.o L1524, 7 ;
o 11 5e 8
o 12 6 e 3
10 core & can

Spacing between pins:

Spacing between rows of pins:

Weight:

Core:

Housing:

Rec. PCB hole diameter:

Static resistance of each primary:

Static resistance of each secondary:

L eakage inductance of secondaries (sec. in series):

No-load impedance:

Optimum sour ce impedance:

Balance of output (according to IRT, source < 10 Q , Load 600 Q):
Maximum output level before saturation (sec. in series, load 600 Q)
Distortion (achieved with mixed feedback drive circuit, load 600 Q)
Frequency response (source 0 Q, load 600 Q):

Loss acrosstransformer (at midband with 600 Q load):

I solation between primary and secondary windings/ between
windingsand core:

I+1:1+1
48 x34x22
5.08 mm (0.2")
35.56 mm (1.4")
125¢g
Audio C-core
Mu-metal
1.5 mm
73Q
75Q
0.1 mH

>1kQ @ 50 Hz, +20 dBU
Minus 14 Q (mixed feedback)
>45 dB

+ 24 dBU @ 30 Hz

<0.04 % @ 20 dBU, 30Hz
5Hz -- 100 kHz +/- 0.5 dB
0.5dB

4kV/2kV

» 10
o 11

o g A W N PP
p

Please refer to separate paper for balanced, mixed feedback drive circuitry.

R000807
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General Purpose Transformers
LL1527 and LL1527XL

LL1527 is a truly general purpose transformer for microphone or line input, for output and for galvanic isolation of
units. LL1527 has been generally accepted by the audio industry as the general purpose audio transformer.

The LL1527 is built-up from two coils, each with one primary and one secondary winding separated by an electrostatic
shield. The core is a high permeability mu metal core. The transformer is housed in a mu-metal can.

In the LL1527XL, the core is about 45% larger than in the LL1527, resulting in a larger level capability.

Turnsratio: 1+1:1+1
Pin layout (viewed from component side) and winding schematics:
+ +
lo o5
o4 8o § g
o3 70 20 o 6
LL1527
o2 (opview = go 40—2 * .8
ol 50 30 § § 07
D ——] E
Spacing between pins Spacing between rows of pins Offset of earth pin from adjacent row:
5.08 mm (0.2") 27.94 mm (1.1") 2.54 mm (0.1")
LL1527 LL1527XL
Dimensions (L x W x H above PCB, in mm) 38x24x 17 38 x 24 x 20.5
Weight: 48 g 65¢g
Rec. PCB hole diameter: 1.5 mm 1.5 mm
Static resistance of each primary: 43Q 54Q
Static resistance of each secondary: 56Q 67Q

Distortion (primaries connected in series, source + 6 dBU 0.1% @ 50 Hz + 9dBU 0.1% @ 50 Hz
impedance 800Q ):

+16dBU <1 % @50Hz  +19dBU <1 % @ 50 Hz
Self resonance point : >200 kHz > 200 kHz
Optimum load for best square-waveresponse 3 -4kQ 3-4%kQ
(sec. in series):
Frequency response (source 800Q , load 4 kQ 10 Hz -- 150 kHz +/- 0.2dB 10 Hz -- 150 kHz +/- 0.2 dB
serial connection):

Loss acrosstransformer (at midband, with 0.4 dB 0.5dB
above termination):
I solation between windings/ between windings 4 kV/2kV 4kV/2kV
and shield:
Connection alter natives and suggested applications:
Serial-serial connection (1 : 1) Parallel-parallel connection (1:1)
+ for line input (e.g. mic input)
o 4 8 o
4 8
o 3 70 ‘
E = I_ 3 c 7
ro 2 6 o Lo o 6 o—H
o 1 5o T - 01 5 +
Parallel-serial connection (1 : 2) Parallel-split connection
(e.g. mic. input) (1:1+1)
4 8 o_+_ 4 q o +
oto 3 7 o 3 SO B
[ ; | -
o 2 6 o 2 6
o1 5 o 1 5
+ +
+ /7777 /7777 R980616
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Microphone Input Transformer
L L1528

LL 1528 is a microphone input transformers built up from two coils, each with one primary and one secondary
section separated by a electrostatic shield. The core is a high permeability mu-metal core, and the transformer
is housed in amu-metal can.

Turnsratio: 1+1:25+25
Dimensions (Length x Width x Height above PCB (mm)): 38x24x 17
Pin layout (viewed from component side) and winding schematics:

+ +
o4 8o 1 5
o3 7 o 2 6
LL1528 Ee + +
°2  (top view) 6o 4 8
ol 50
3 ::§ C 7
° E
Spacing between rows of pins: 27.94 mm (1.1")
Offset of earth pin from adjacent row: 2.54 mm (0.1")
Weight: 46 ¢
Rec. PCB hole diameter: 1.5mm
Static resistance of each primary: 2W
Static resistance of each secondary: 450 W
Distortion (primaries connected in parallel, + 0 dBU primary level, 50 Hz: 0.2 %
source impedance 200 W): + 10 dBU primary level, 50 Hz: 1 %
Self resonance point : > 80 kHz
Optimum termination for best square-wave response 9 kWin series with 3 nF
(Connection 1.5, sourceimp. 200W) :
Frequency response (source and load as above): 10 Hz - 40 kHz +/- 0.3 dB
I solation between windings/ between windings and shield: 4KV [ 2kV

Connection alter natives

+ +
o 4 8 o 4 8

o 3 7 =0 3 7
LL1528 E o r LL1528 E e
o 2 6 -0 2 6
=0 1 5 a + o1l 5 a +

R980622
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Microphone Transformer / D-1 Box Transfor mer
LL 1530

LL 1530 is a microphone input transformer used for matching a 200 or 800 W microphone to 10 kW or for
matching a high impedance source to a microphone input.
The transformer consists of two coils, each with one primary and one secondary winding separated by an

electrostatic shield, and a high permeability mu-metal core. The transformer is encapsulated in a mu-metal case

for magnetic shielding.
For best performance, the high impedance side of the transformer (3.5 + 3.5) should be connected in series.
Turnsratio: 1+1:35+35
Dims (Length x Width x Height above PCB (mm)): 38x23x 16
Pin layout (viewed from component side) and winding schematics:
lo + + o 5
: ' 111K
°® L1530 Ee 2e °0
E
o2 ([oPvew g 40— t o8
S 31§
3o o7

_QE

Spacing between pins:

Spacing between rows of pins:

Offset of earth pin from adjacent row:

Weight:

Rec. PCB hole diameter:
Static resistance of each primary:

Static resistance of each secondary:
Distortion (primaries connected in series, source impedance 800W): + 6 dBU (primary level) 0.1% @ 50 Hz
+16 dBU (primary level) < 1% @ 50 Hz
> 100 kHz

Self resonance point :

5.08 mm (0.2")
27.94 mm (1.1")
2.54 mm (0.1")

46 g

1.5mm

42W

790W

Recommended termination for best square-wave response:

Frequency response

(1:3.5, source 800W , load 10kW in series with 220 pF):
I solation between windings/ between windings and shield:

connection 1:3.5
connection 3.5:1

connection 7:1

Connection alter natives (Component side view):

10 kW in series with 220 pF
2 kW in serieswith 2.2 nF

1kw

20 Hz -- 30 kHz +/- 0.3 dB

4kV /2kv

4.
-0 4 8 o + + 4 8 o=
o 3 Qe — 3 7 Ometem
‘ LL1530 E r LL1530 E
Lo 2 6 ® 2 6 o
T o1 5“—-- 1 50—-_-
1:35 7

R980622
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High Impedance Line Input Transformer

LL1531

LL1531 is a small size, high impedance line input transformer for bridging input applications

The transformer consists of two coils, each with one primary and one secondary winding separated by an

electrostatic shield. The two secondary windings are internally connected in series.
The core is a high permeability mu-metal lamination core.
The transformer is magnetically shielded by a mu-metal housing.

Being a high impedance transformer, the LL1531 should normally be used with primaries connected in series.

Turns ratio:

1+1:2

Dims (Length x Width x Height above PCB (mm)): 28x17x 15
Pin layout (viewed from component side) and winding schematics:

o4 8o

°3 11531
o 2 (top view) 6 ©

ol 50

1

4

3

BC

Spacing between pins:
Spacing between rows of pins:

3.81 mm (0.15")
20.32 mm (0.8")

Weight: 25¢g
Rec. PCB hole diameter: 1.5 mm
LL1531
Static resistance of each primary: 500Q
Static resistance of secondary: 1.3kQ2

source impedance 600Q2 ):

Distortion (primaries connected in series,

+ 10 dBU primary level, 50 Hz:

0.2%

+ 20 dBU primary level, 50 Hz:

1%

Self resonance point :

>80 kHz

response (source imp. 600Q ) :

Optimum termination for best square-wave

8 kQ in series with 1.2 nF

Frequency response
(source and load as above)

10 Hz - 25 kHz +/- 0.3 dB

Isolation between windings/ between windings and shield: 3kV/1.5kV
Connection alternatives
o 4 8 o= +
o 3
b0 2 6 Omt—
+
o 1

!

Line input, 1: 1
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General Purpose Audio Transformers
LL1532 and LL1593

LL1532 and LL1593 are small size medium impedance transformers suitable for splitting and other general

purpose applications.

LL1532 consists of two coils each with one primary and one secondary winding separated by an electrostatic

(Faraday) shield. The two secondary windings are internally connected in series. The core is a high permeability
mu-metal core. The LL1532 is magnetically shielded by a mu-metal housing.
LL1593 is a low-cost version of the LL1532, with the same winding structure but without Faraday shields and

mu-metal housing.

The LL1532 and LL1592 can be used with primaries in series for 1:1 or in parallel for 1:2 turns ratio.

Turns ratio: 1+1:2
Dims (Length x Width x Height above PCB (mm)): 28x17x15/28x17x 14
Pin layout (viewed from component side) and winding schematics:
+ +
1 :3 1 :3
o4 8o 8 + 8
o3 2 2
. LL1532 . + g A + g
ol 50 6 6
3 :3 Sorereay 5 3 3 core © 5
LL1532 LL1593
Spacing between pins: 3.81 mm (0.15")
Spacing between rows of pins: 20.32 mm (0.8")
Weight: 25g/19¢g
Rec. PCB hole diameter: 1.5 mm
LL1532 LL1593
Static resistance of each primary: 70Q2 70Q2
Static resistance of secondary: 180Q2 175Q
Distortion (primaries connected in series, + 6 dBU primary level, 50 Hz: + 6 dBU primary level, 50 Hz:
source impedance 60002 ): 0.2 % 0.2 %
+ 12 dBU primary level, 50 Hz: + 12 dBU primary level, 50 Hz:
1% 1%
Self resonance point : ~200 kHz ~ 200 kHz
Frequency response 10 Hz - 60 kHz +/- 0.3 dB 10 Hz - 60 kHz +/- 0.3 dB
(source 600Q2 , load 10kQ)
Optimum termination for best square-wave 2 kQ in series with 1.6 nF 2 kQ in series with 1.6 nF
response (source imp. 600Q ) :

Isolation between windings/ between windings and shield: 3kV/1.5kV
Connection alternatives
= 4 8 of—T b o 4 8 o—F
o 3 |--o 3
o 2 6 Omfm—— o2 6 O
¥ o 1 5 o= 1 5 o=
1:1 1:2
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Microphone lnput Transformers

LL1538 and L L 1538XL

The LL1538 and the LL1538XL are high performance microphone input transformers, each with a high permeability
mu-metal core and two three-section coils.
In the LL1538XL the core is about 45% larger than in the LL1538, resulting in a larger level capability. In both types,
primary and secondary windings are separated by electrostatic shields. The three-section winding structure of the
transformers results in a very low leakage inductance and thus an excellent frequency response.

The transformers are encapsulated in mu-metal cases for magnetic shielding.

Turnsratio: 1+1:5
Pin layout (viewed from component side) and winding schematics:
+
o4 8 o 1 H
o3 2 + 6
LL 1538 %
©2  (top view) 6o 4 +
§ 5
o]l 50
3 —o 3
LL1538 LL21538XL
Dimensions (Max. Length x Width x Height above 38 x 24 x 17 38x24x20.5
PCB (mm))
Spacing between pins 5.08 mm (0.2") 5.08 mm (0.2")
Spacing between rows of pins 27.94 mm (1.1") 27.94 mm (1.1")
Weight 46 g 65 g
Rec. PCB hole diameter 1.5 mm 1.5 mm
Static resistance of each primary 44Q 61Q
Static resistance of each secondary 880 Q 975 Q

Distortion (primaries connected in parallel,
source impedance 200Q )

Self resonance point

Optimum termination for best square-wave
response (Connection 1:5, source imp. 200Q )

Frequency response (source 200 Q, no termination)

0.2% @ 0dBU (0.775V
rms) primary level, 50 Hz

1% @+10dBU 2.5V
rms) primary level, 50 Hz

> 120 kHz
No termination necessary

10 Hz - 100 kHz +/- 0.3 dB

02% @+3dBU (1.1V
rms) primary level, 50 Hz

1% @ + 13 dBU (3.5V rms)
primary level, 50 Hz

> 120 kHz
No termination necessary

10 Hz - 80 kHz +/- 0.3 dB

I solation between windings/ between windingsand 4 kV /2 kV 4kV/2kV
shield
Connection alternatives
o 4 8 o * 4 8
o O
=0 3 :I-_ =0 3 1
[ =+
o 2 6 o= 1o 2 6 o=
+
o 1 5 o= p——— o1 5 om—
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Audio Output Transfor mer
LL1539

LL1539 is an audio output transformer for balanced drive.

In LL1539, the winding arrangement is such that (properly connected) the secondary windings are surrounded by cold
(neutral) parts of the primary windings. This reduces the effect of the capacitance between the primary and the
secondary windings. Thus, primaries should always be connected as in the application example below, with or without
current feedback drive (negative source impedance).

Turnsratio: 2:1+1

Dims (Length x Width x Height above PCB (mm)): 47x34x21

Pin layout (viewed from component side) and winding schematics:

i Simplified winding
Pin layout schematic
06 12 0 + +
2,50 o 8

. 3| ¢

°4 L1539 100 30 o7

03 ,

(top view) + +
02 go 40 % % o 11
ot e 1,60 012
Can + Core o 10

Spacing between pins: 5.08 mm (0.2")
Spacing between rows of pins: 35.56 mm (1.4")
Weight: 130 g
Rec. PCB hole diameter: 1.5 mm
Static resistance of each primary half (4 -- 1&6 or 3 -- 2&S5 respectively): 20 Q
Static resistance of each secondary: 20Q
Secondary leakage inductance (secondaries in series): 0.6 mH
No-load impedance: >2 kQ @ 50 Hz, +20 dBU
Optimum sour ce impedance: Minus 40 Q
Balance of output (according to IRT, source < 10 Q , load 600 Q): >65dB
Maximum output level before saturation (load 600 Q): + 24 dBU @20Hz
Frequency response (@ 10 dBU, source < 10 Q, load 600 Q): 20 Hz -- 60 kHz +/- 0.3 dB
Voltage loss across transformer (at midband with 600 Q load): 1 dB
I solation between primary and secondary windings/ between
windingsand core: 4kV/2kV

Application example: This schema shows the principles of mixed feedback circuitry for eliminating transformer-
induced distortion and for reducing output impedance. (NOTE! This application was covered by a now outdated
German patent DE 29 01 567 with application day 13.1.79)

. . —{ —o
Cin Rin Rf

0 6 12 o
+ o5 1lo y

- ‘H ° D;l LL1539 10 04—
I °
R 10"[] [ 02 8o
—— —¢ _
' I ! 01 7o |y
= = R

Gain = 2 * Rf/ Rin. Optimum R <= (Rin/Rf) * Rp / 2, where Rp is Cu resistance of prim.
Select R for good THD at LF and for good square wave response

R010403
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Linelnput Transformer
LL 1540

LL1540 is a high impedance, high level line input transformer.

The transformer consists of two coils, each with one primary and one secondary part separated by a electrostatic
shield. The core is a high permeability mu-metal core, and the transformer is housed in a mu-metal can.

Being a high impedance transformer, the LL.1540 should normally be used in a series-series connection.

Turnsratio: I+1:1+1
Dims (Length x Width x Height above PCB (mm)): 38x24x17
Pin layout (viewed from component side) and winding schematics.
+ +
04 8o lo o5
3 : 3 ¢
° LL1540 Eo ° 20 06
02 (top view) ) 40 + + o8
S il ¢
3o o7
—ee O E

Spacing between pins; 5.08 mm (0.2")
Spacing between rows of pins: 27.94 mm (1.1")
Offset of earth pin from adjacent row: 2.54 mm (0.1")
Weight: 47¢g

Rec. PCB hole diameter: 1.5 mm

Static resistance of each primary: 610Q

Static resistance of each secondary: 800Q

Distortion (source impedance 600Q ):

Self resonance point :
Recommended load for best square-wave response:
Frequency response (source 600Q, load 15k Q)

+20dBU<0.1% @ 50 Hz
+30dBU <1 % @ 50 Hz
> 60 kHz

22 kQ in series with 1nF

5 Hz -- 50 kHz +/- 0.2 dB

Lossacrosstransformer (at 1 kHz with above termination): 0.5dB
I solation between windings/ between windings and shield: 4kV/2kV
Suggested connections:
+ +
° o o AN
4 8 0R2 55, o4 8 N
—° 3 LL1540 7 ¢ 3 LL1540 7 ¢
E o T 1nF E
o 2 6 —> o 2 6
+ 0 |re2 + 0 [t
>—7te1 5 < >—Te1 5 $

/7777

/7777

Suggested connection for symmetric input
amplifier (recommended for very high CMRR).
Select R for desired input impedance.
With R <25 k, RC network can be omitted.

Suggested connection for asymmetric input amplifier.
2 x 12 k resistors required for > 60 dB CMRR.

R980616
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Audio Transformer LL 1544A

LL1544A isalineinput / general purpose audio transformer which can be used in many different applications
ranging from bridging input to microphone input applications. The transformer is built up from two three-
section coils with interleaved Faraday shields. The core is a two-component amorphous strip core. This core
type combines a high sensitivity for very low signal levels with excellent high-level capabilities. In addition, as
this type of core does not store energy (unlike conventional mu-metal cores), at low frequencies phase response
is excellent and resonance with a series capacitor is practicaly eliminated.

The LL1544A replaces previoustypes LL 1544 and L L 1554.

Turnsratio: 1+1+1+1:2+2
Dims: (Length x Width x Height above PCB (mm)) 30x225x 145
Pin Layout (viewed from pins side) and Windings Schematics:
lo—t
NEE
3 g:: 10
ol 9o
4
o2 06 — o 11,13, 14
o4 ° + can + core
05 13 o 8 o——
6 14
°7 150 7ot + o 16
08 16 o § § é
6o o 15
50—
Spacing between pins: 254 mm (0.1")
Spacing between rows of pins: 22.86 mm (0.9")
Weight: 279
Rec. PCB hole diameter: 1.5mm
Static resistance of each primary (average): 130 W
Static resistance of_each secondary (average): 260 W
Self resonance point: > 220 kHz
Recommended load for best square-wave response 6.7 KW+ 470 pF
(Termination alternative A below):
Frequency response (source 600W , 10 Hz-70kHz +/- 0.5dB @ 0 dBU
load (6.7 kW+ 470 pF) in parallel with 56 kW):
Loss acrosstransformer (at 1kHz with termination as above): 0.2dB
I solation between windings / between windings and shields: 3kV/15kV
Data at different termination alter natives, showed on the following page:
Termination Alternative | Turns | Copper Idleimpedance | Suggested Use | THD < 0.5%@50 Hz
ratio | Resistance @40 Hz, 0dBU primary level / real
Prim/sec source impedance

R4B/R4U : L4B/L4U |11 520W/ 520W 80kW/ 80kW 10 kW/ 10 kw | 20 dBU / 600W
R2B/R2U: L2B/L2U |11 130W/ 130W 20kW/ 20kW 600W/ 600W |14 dBU / 150W
R2B/R2U: L4B/L4U | 1.2 130W/ 520W 20kW/ 80kW 600W/ 2.5 kW | 14 dbU / 150W

R4B/R4U: L2B/L2U |21 520W/ 130W 5kW/ 20kW 10 kW/25kW |22 dBU / 37.5W
R4B/R4U: L1 4:1 520W/ 65W 80kW/ 5kwW 10 kW/ 600W |22 dBU / 37.5W

R030220
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Connection alternatives for LL1544A B — %
Component side view o &
Bt I
Component side view
Connection: R4B Connection: R4U Connection: R2B
Balanced source Unbalanced source Balanced source
L—- 9 L—o 9 — - 9
— 10 — 10 10
—e 11 —e 11 —e 11
1— 13 — 13 — 13
+— 14 +— 14 — 14
15 15 - 15
16 i 16 ® .16
B Grour:ded at B -
source
Connection R2U Connection L4B Connection L4U
Unbalanced source Balanced load Unbalanced load
—— 9 o ® . ®
10 2 — 2e——
—e 11 3 0—9— 3 ~—1
4 4
» 15 7
I = =
Grouﬁded at @
source
Connection L2U Connection L2B Connection L1
Unbalanced load Balanced load
®
1 = 8 1 —— e, o ®
2 — 2 2 —e
8 3 3 —
4 l 4 4
5e— = Shen 5
6 6 6
7 — 7 7 —¢
Turns | Application Transformer Transformer
ratio Input (primary) Output
(secondary)
11 Line input to unbalanced circuits R4B / R4U L4U
1:2 Line input to unbalanced circuits R2B / R2U L4U
2:1 Line input to unbalanced circuits R4B / R4U L2U
1:1 Low impedance line input to unbalanced circuits R2B / R2U L2U
1:1 Line input to balanced circuits R4B / R4U L4B
1:2 Line input to balanced circuits R2B / R2U L4B
2:1 Line input to balanced circuits R4B / R4U L2B
11 Low impedance line input to balanced circuits R2B / R2U L2B
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Audio Transfor mer

L L 1545A

LL1545A is a genera-purpose audio transformer with a variety of connection aternatives. The transformer is
built up from two coils, each with a secondary winding surrounded by shields and two primary windings. This
structure results in an excellent frequency response. The transformer can be used in many different applications
such as a high impedance line input transformer (accepting signal levels of 22 dBU @ 40 Hz with primariesin

series), for splitting or as a microphone input transformer.

The LL1545A is made with amu-metal core and is housed in a mu-metal can.

Refer to page 2 of this sheet for termination alternatives.

Turnsratio:
Dims: (Length x Width x Height above PCB (mm))

1+1+1+1:2+2
37x225x%x145

Pin Layout (viewed from component side) and windings schematics:

1 +
o8 16 o 2 + ,+ 9
o7 150 3 r
o6 14 o 3 (—— 10
o ‘51 LL1545A 13 o 4 " 11
g 3 (top view) e 8 — - 14
02 10 o 7 2| 16
°l 5° 6 ---3’ y t 15
s —
Can + Core 13
Spacing between pins: 254 mm (0.1")
Spacing between rows of pins: 22.86 mm (0.9")
Weight: 46 ¢
Rec. PCB hole diameter 1.5mm
Static resistance of windings. 2-3 or 6-7 122W
1-40r 58 182 W
9-10 or 15-16 305W
Self resonance point: > 220 kHz
Recommended load for best squar e-wave response
(Termination alternative R4B:L4B over): 6.7 KW+ 470 pF
Frequency response (source 600W, 10 Hz-70kHz +/- 0.5dB @ 0 dBU
load (6.7 kW+ 470 pF) in parallel with 56 kW):
Loss acrosstransformer (at 1 kHz with termination as above): 0.3dB
Core Mu-metal
I solation between windings / between windings and shields: 3kV/1.5kV

Data at different termination alter natives, showed on page 2 of this data sheet.

LL1545A , page 1

Termination Alternatives| Turns |Copper Resistance |ldleimpedance |Suggested Use [THD < 0.2%@40 Hz
ratio | Prim/sec @40 Hz, 0dBU primary level /
real source impedance
R4AB/R4U: L4B/L4U| 1:1 |610W/610W 80 kW/ 80 kW |10 kW/ 10 kW |22 dBU /600 W
R2B/R2U:L2B/L2U| 1:1 |150 W/ 150 W 20 kW/ 20 kW 1600 W/ 600 W |16 dBU / 150 W
R2B/R2U: L4B/L4U| 1:2 |150 W/610W 20 KW/ 80 kW |600 W/ 2.5 kwW|16 dbU / 150 W
R4B/R4U:L2B/L2U| 21 |610W/150W 80 kW/20 kW |10kW/2.5kW|22dBU/37.5W
R4B/R4U: L1 41 |610W/75W 80kW/5kW |10kW/600W |22dBU/37.5W
R030220



Connection alternatives for LL 1545A

Component side view

e 9 1e

*10 2e
11 3e

LE AL
*13 5e
14 6e
e15 7e
*16 8e

Component side view

Connection: R4B Connection: R4U Connection: R2B
Balanced source Unbalanced source Balanced source
L—- 9 L—o 9 — - 9
— 10 — 10 10
—e 11 —e 11 —e 11
e 13 —e 13 —e 13
+— 14 +— 14 —e 14
15 15 - 15
16 i 16 ® .16
B Grour:ded at ) -
source
Connection R2U Connection L4B Connection L4U
Unbalanced source Balanced load Unbalanced load
—— 9 o ® . ®
10 2 — 2e——
—e 11 3 0—9— 3 ~—1
4 4
» 15 7
[t - =
Grouﬁded at @
source
Connection L2U Connection L2B Connection L1
Unbalanced load Balanced load
®
1 = 8 1 —— e, o ®
2 — 2 2 —e
8 3 3 —
4 l 4 4
5e— = Shen 5
6 6 6
7 — 77— 7e—4
8« 8 8 e——
Turns | Application Transformer Transformer
ratio Input (primary) Output
(secondary)
11 Line input to unbalanced circuits R4B / R4U L4U
1:2 Line input to unbalanced circuits R2B / R2U L4U
2:1 Line input to unbalanced circuits R4B / R4U L2U
1:1 Low impedance line input to unbalanced circuits R2B / R2U L2U
1:1 Line input to balanced circuits R4B / R4U L4B
1:2 Line input to balanced circuits R2B / R2U L4B
2:1 Line input to balanced circuits R4B / R4U L2B
11 Low impedance line input to balanced circuits R2B / R2U L2B
R030206

LL1545A , page 2




L L 1545A Connection alternatives
(Left sideisinput if not stated otherwise)

111 Pin side view

o1 9 60— — 2 2o 4
oz 10 0] * % ' g A e
>&-B ; A e 05 CENTERTAP .
—og 3: L o6 14 o
¥——-o07 15 o 77
7 15 o sm7rr7
EB 16 00— cT ° 8 16 X
—o 1 90— —o 1 90—
L2 10 o X o2 10 o X
»— 3 11 o ,\"' o 3 11 o.
E§4 B CT -0 4 B
¢—o05 13 o —0 5 CENTERTAP 13 o
L0 6 14 o o 6 14 o
7 15 ol | 777 o7 15 o= | 777777
EgB 16 o—e—X ——o 8 16 o———X
—o 1 9 o— . —o 1 9 o0— .
L2 10 o+—* ¢ 02 10 o+——X
X_T:‘;3 11 o ad 03 C 11 o
‘51 C 13 CT o 4
—o0 o Lo 5 13
s e ° 2 CENTERTAP 110
W? 15 o T o7 15 o— T
8 16 o—X ——o 8 16 o—X
— o 1 9 o—
[ 2 10 opl—* — e + e
)é 3 11 o + 3 ll:_
4 X—
4
E: D Bi E .
7 1 177777 °
)(——08 122__4 X o7 15 o s77777
—° —X Lo 8 16 o——X
—o 1 9 o— + —o 1 9 o—p
OUT 1 - 2 F 10 o+ @ IN+ . o 2 10 o——p» OUT1
& ﬂi 11 » :i G 11 o——— out1GND
< © SPLIT ©°
* Lo 5 13 o o 5 13 0——— In GND
ouT 2 L o6 14 o o6 SPLIT 14 o——— Our2 GND
«——o7 15 o 177777 > o 7 15 e
| o8 16 o——¢ IN- —o 8 16 o——» OUT2

LL1545A , page 2
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Audio Transfor mer
L L1550

LL 1550 is an audio transformer with rather high turns ratio and with a variety of connection alternatives. The
transformer is built up from two coils, each with a secondary winding surrounded by shields and two primary
windings. This structure results in an excellent frequency response. All winding ends are available on the pins.
The transformer isideally used in applications where the high turnsratio is utilized, e.g. in aD.I. box.

The LL 1550 is made with amorphous core material. As this type of core does not store energy (unlike
conventional mu-metal cores) the low frequency resonance with external capacitorsis practically eliminated.
Refer to the back side of this sheet for termination alternatives.

Turnsratio:
Dims: (Length x Width x Height above PCB (mm))
Pin Layout (viewed from pins side) and Windings Schematics:

1+1+1+1:4+4
30x225x 145

1 —= + 9
ol 90 2 X g
o2 10 o § 10
o3 11 o 3
o4 4
o5 13 o0 5 13, 14
o6 14 o 6
o7 15 o0 3 C 15
o8 16 o 7
8 : - 16
Spacing between pins: 2.54 mm (0.1")
Spacing between rows of pins: 22.86 mm (0.9")
Weight: 309
Rec. PCB hole diameter: 1.5mm
Static resistance of each primary (average): 33W
Static resistance of_each secondary (average): 265 W
Self-resonance point: > 280 kHz
Recommended load for best squar e-wave response
(Termination alternative A below): 6.7 KW+ 470 pF

Frequency response

(source 150W, load (6.7 kW + 470 pF) in parallel with 56 kwW): 10 Hz - 70 kHz +/- 0.5dB @ 0 dBU

L oss across transformer (at midband with termination as above): 0.3dB
Core: Amorphous Strip
I solation between windings / between windings and shields: 3kV/15kV

Data at different termination alter natives, showed on the back side of this sheet:

Termination | Turns | Copper Resistance No load Suggested Use | THD < 0.5%@40 Hz
Alternative | ratio prim/sec impedance primary level /
@40 Hz, 0dBU real source impedance
A 1.2 130W/ 530W 40kW/ 160kW | 600 W/ 10 kW 12 dBU / 150W
B 1.2 33W/ 133W 10kW/ 40kW 200W/ 10 kW 6 dBU / 40W
C 1.4 33W/ 530W 10kW/ 160kW 200W/ 5kwW 6 dbU / 40W
D 1:4 8W/ 133W 2.5kW/ 40kW 200W/ 1kW -1dBU / 10W
E 1:8 8W/ 530W 2.5kW/ 160kW | 200W/ 10kW -1dBU / 10W
F (Split) 4:1+1 530W/ 66W+ 66W

G (Split)

1:2+2  33W/ 265W+ 265W Left side can also be connected as Beentertap (1:1+1) or D (1:2+2)

R000307
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L L1550 Termination Alter natives
(Left sideisinput if not stated otherwise)

. . .
111l Pin'ssideviews 1!
o1 9 60— —o 1 9 o— +
[ 451 Jg: A pE
3 110
-54 4 CENTERTAP
5 A 13 o —° 13
—0 L o6 14 o
E? e %———o7 15 o
8 16 CT b0 8 16 o—X
—o 1 9 0— —o 1 9 o— .
*,_02 10 o- *X o2 10 o
prana 3 110 >+ - 3 )
Ez4 B CT -0 4 B
+—o05 13 o 1 o5 CENTERTAP 130 1
o0 6 14 o. o6 14 o
W7 15 od | 177777 07 15 o | 177772
8 16 o—e—X L— o 8 16 o—e—X
— o1 9 o— . —o 1 9 o0— +
¢—o02 10 o+——x 0?2 10 o——2X
>@-tz3 1o 1 leo3 C 1o
g C 13 CT o 4
—o0 o Lo 5 13
P 14 o ° 2 CENTERTAP 1 :
)e————t:z 7 15 o o) 7 15 o—
8 16 o—x o8 16 o———X
> 10 ox]t —o1 90—
=t et 2o
4
4
E: D B E .
° 6 14 o
X—e—o0 7 15 od | 7
o0 7 15 o 7/
L0 8 16 o—e—X 7~ 8 16
ol 9 0— —o 1 90—x
out1 X —o 2 F 10 o 2 10 o3¢ OUT1
hd o3 11 0 + o 3 11 o
e 4 sPLIT IN o 4 G
Lo 5 13 o lo 5 13
ouT 2 o 6 140 o 6 SPLIT 14 oY
¥———o07 15 o o 7 15 o—X
o8 16 o——X o 8 16 o—— OUT2

R940324
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Audio Output Transformer

L L1555

LL 1555 is an audio output transformer for balanced drive. The winding arrangement is such that, connected as
shown below, each secondary winding is surrounded by cold primary winding ends. The transformer isideally used
with a mixed feedback drive circuit (refer to our separate sheet). The secondaries can be connected in parallel (for

low output impedance) or in series.

The LL1555 is made with an audio C-core of our own production and is housed in a mu-metal housing.

Turnsratio: 1+1+1+1:1+1
Dims: (Length x Width x Height above PCB (mm)) 33 x 26x 20
Pin Layout (viewed from pins side) and Windings Schematics:
1 o—0=t
2 :3-'- % + 9
3 C 10
1 9
o2 100 40
o3 11 o
4 +
o5 13 o 8 o—
6 14
3 7 15 2 7 + + 16
o8 16 o § % g
6 15
50—
Can + Core 13

Spacing between pins:

Spacing between rows of pins:

Weight:

Rec. PCB hole diameter:

Static resistance of each primary (average):

Static resistance of_each secondary (average):

Max. primary level (primaries connected as below):

L eakage inductance of secondaries (sec. in series):
No-load impedance(primaries connected as below):
Balance of output (according to IRT, source < 10 W, Load 600 W)
Frequency response (source 10 W, load 600 W):

I solation between primary and secondary windings/

254 mm (0.1")

22.86 mm (0.9")

599

1.5mm

120w

7B5W

+27 dBU @ 50 Hz

1.0mH

>2kW @ 50 Hz, @+14 dBU primary level
> 60 dB

10 Hz -- 40 kHz +/- 0.3 dB

between windings and core: 4KkV /| 2kV
Suggested usage
+ +
> o1 o t—>— [> 0l 9e
o0 2 10 & Lo 2 10 o
I_ 03 110 l_ ° 110
| o4 LL1555 [ o4 LL1555
[> o5 (pin'sside 13, l> o5  (pin'sside 13 ,
0 6 view) 140 o 6 view) 140
07 15¢ o7 15¢
08 16 08 16 o
1:1 - 2:1 B
Max. output level +27 dBU @ 50 Hz Max. output level +21 dBU @ 50 Hz
Primary resistance 120 W Primary resi stance 120 W
Secondary resistance 150 W Secondary resistance 37 W

R970729
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Audio Split Transformer
LL 1560

LL1560 is an audio transformer specially built for active splitting.

Each of the four secondary windings is surrounded by primary winding parts. This results in a low leakage
inductance and ensures that output signal is maintained on three of the secondary windings even if one is short-
circuited, provided of course that driving power is available.

The primary windings should be used in parallel.

Turnsratio: 242:1+1+1+1
Dims. (Length x Width x Height above PCB (mm)) 47 x34x23
Pin Layout (viewed from component side) and Windings Schematics (simplified):

e
11— 13
o 11 22 o
2l o0 % * 14
o 9 20 o 3
19 g
LL1560 ° 15
(top view) 17 0 * 20
150 E
o 3 14 o 11 * 19
1 1830 § T2
o 12 o 9 g
21
Care and can 17
Housing: Mu-metal
Core: Audio C-core
Spacing between pins: 2.54 mm (0.1")
Spacing between rows of pins: 35.56 mm (1.4")
Weight: 130 g
Rec. PCB hole diameter: 1.5 mm
Static resistance of each primary (average): 120 Q
Static resistance of_each secondary (average): 55Q
Secondary leakage inductance (secondaries in series, primary short circuited): <1 mH
Max. secondary level (each secondary) +26 dBU @ 50 Hz

No-load primary impedance(primaries in parallel, primary level):
Balance of output (according to IRT, source 10 Q , Load 600 Q):
Frequency response

(source 10 Q, each sec. loaded with 600 Q, 0 dBU sec. level):
I solation between windings/ between windings and shields:

> 1kQ @ 50 Hz, +20 dBU
> 60 dB

20 Hz - 50 kHz +/- 0.5 dB
4kV/2kV

Driving circuitry, mixed feedback, 2:1+1+1+1, suggested by A. Offenberg, NRK

+in I—‘— R1

o 11
> b
o 9
R
—| R
o 3
R1 is approximately 60 ohms. o 1

Select R1 for good THD at LF and for

LT 2 Outl
e — e Y.
19 o]

17 e

15 o >

14 o - Out 3
13

120 > Out 4

good square wave response

/7777
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High Level, High Impedance Ground | solation Unit
Balanced to Unbalanced Converter
LL 156X

The XLR inline transformer unit LL156X is designed for breaking up ground loops and for
balanced-to-unbalanced conversion in mobile or stationary audio systems. The unit is
magnetically shielded and contains a high impedance input transformer LL1565, with LF
saturation above +22 dBU, 40 Hz.

The two ends of the unit are galvanically isolated from each other.

L L 156X-3EXNP2C \

2 + H + CT
% | | HIGH LEVEL
3 SH LINE ISOLATION J
§ | I g HIGH LEVEL
SH : 3
l—o 1

LINE ISOLATION J

LL156X-3EXPHM

+ 4
2 : cT HIGH LEVEL
3 SH LINE ISOLATION

2ot iE o2 L L 156X-3FX3MX \
% " g HIGH LEVEL
3 H 3
l 1

LINE ISOLATION J

The LL156X is available in four versions:

LL156X-3FXNP2C Female XLR connector to 2-pole ‘A’-gauge 1/4” jack plug
LL156X-PHF3M X Female Phono (RCA) connector to male XLR connector
LL156X-3FXPHM Female XLR connector to Phono (RCA) male
LL156X-3FX3MX Female XLR connector to male XLR connector

Characteristics of built in transformer LL 1565

Static resistance of primary: 1.6 kQ

Static resistance of secondary: 1.3kQ

Core: Amorphous strip core

Max level: +22 dBU @ 40 Hz

No-load impedance (@20 dBU, 50HZ) 220 kQ typically

Frequency response @ 0 dBU (source 600Q, load 10kQ) 4 Hz - 100 kHz +/- 0.5 dB
Distortion (THD, sour ce 600Q) <0.2% @ 50 Hz, 0-22dBU
L oss acrosstransformer, load 10kQ / 100kQ 22dB/0.3dB

I solation between windings: 1kV

R980415
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Transformersfor splitting
LL1570 and LL1570XL

The LL1570 is designed for splitting signals in application where large ground differences may appear, but is also very
useful as a general purpose audio transformer. By careful design, the capacative coupling between the different part of
the transformer is kept to a minimum. The three-section winding structure which is necessary for decoupling also results
in a very high bandwidth. The transformer is built up from two coils, each with primary and secondary windings
separated by electrostatic shields, and a high permeability mu-metal core. The two coil structure in combination with the
mu-metal can results in high immunity to external magnetic fields.

In the LL1570XL, the core is about 45% larger than in the LL.1570, resulting in a larger level capability.

Turnsratio: 1+1:1+1
Pin layout (viewed from component side) and winding schematics:

——o E2
+
1o o0 5
o ik
Ele
o3 7o 2o o6
o EP LL1570 + +
o2 (top view) 6 0 4 o o 8
E20 % g
ol 50
3o o7
—— E1
EP = Can and core
Spacing between Spacing between Offset of earth pin from Recommended
pins rows of pins adjacent row: PCB hole diameter:
5.08 mm (0.2") 27.94 mm (1.1") 2.54 mm (0.1") 1.5 mm
LL1570 LL1570XL
Dimensions(Max. L x W x H above PCB(mm)) 38x24x17 38 x 24 x 20.5
Weight: 48 g 65¢g
Static resistance of each primary: 50Q 62 Q
Static resistance of each secondary: 50Q 62 Q
Distortion (primary level, primaries connected 0.1% @ + 6 dBU, 50 Hz 0.1% @ + 9 dBU, 50 Hz
in series, source impedance 800Q ) 1 % <@ +16 dBU, 50 Hz 1 % <@ +19 dBU, 50 Hz
Self resonance point : > 250 kHz > 250 kHz

Optimum load for best square-wave response 2.8 kQ in series with 0.7 nF 2.8 kQ in series with 0.7 nF
(secondaries. in series):

Frequency response (source 6009, load as 10 Hz -- 200 kHz +/- 0.5 dB 10 Hz -- 200 kHz +/- 0.5 dB
above, serial-serial connections):
I solation winding-winding / winding-shield / 4kV/2kV/2kV 4kV/2kV/2kV
shield-shield
Serial-serial connection (1 : 1) Parallel-parallel connection (1 : 1) Parallel-serial connection (1 :2)
for line input or output (e.g. mic input) (e.g. mic. input)
+ + +
°3 = 7°M 3 o 7 3 & 7
I T ol
2 6 ey &° 6«-] e, EP 6a
E2 E2 E?
1 5T 1 5 1 5 ot
/7777 /7777 /7777 /7777 /7777 /7777
Parallel-split connection with separate grounds (1 : 1 + 1)
4 A A
EL o——= ] [ ]
r.o 3 7 I/ \Z
I i EP /7777
N A o 2 6 o Ta\ N
0 0 i e2 4] )
\/ \/ B + \/. \ W4

+
“\ /#7 R980616
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Microphone Input Transformer
LL1571

LL1571 is a microphone input transformer built up from two coils and a high permeability mu metal core.

Each coil is wound in three sections with electrostatic shields connected to separate pins. This result in a

transformer with a very broad band, also ideal for splitting purpose. The two-coil structure in combination with
the mu-metal can results in a high immunity to external magnetic fields.

Turnsratio:

Dims (Length x Width x Height above PCB (mm)):

Pin layout (viewed from component side) and winding schematics.

1+1:1.75+1.75
38x24x17

o4

o3
o EP
o2

o]l

LL1571
(top view)

8 o
Elo

6 o
E20
50

1

4

3

.
3

——© E2

=
=

—o E1
Can and core connected to EP

Spacing between pins:

Spacing between rows of pins:

Offset of earth pin rowsfrom adjacent rows:

Weight:

Rec. PCB hole diameter :

Static resistance of each primary:

Static resistance of each secondary:
Distortion (primaries in series, source impedance 800Q ):

Self resonance point :

Optimum load for best square-wave response

(Source imp. 800 Q, primaries and secondaries in series):

Frequency response (source and load as above ):

I solation between windings/ between windings and shield:

Connections:

1.5 mm

5.08 mm (0.2")
27.94 mm (1.1")
2.54 mm (0.1")
48 ¢

50Q
175 Q

+ 6dBU 0.1% @ 50 Hz
+16dBU <1 % @ 50 Hz
> 200 kHz

4 kQ in series with 0.3 nF
10 Hz -- 100 kHz +/- 0.5 dB
4kV/2kV

Serial - serial connection

1:175

o 3

4o 1

El

E2

8 o

+

7 o

5 o

1:3.5

Parallel-serial connection

+

+

4 8 o
El

3 7o

1
8
N
m
o

60
E2
o1 5 o]
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Digital audio transformers
LL1572(1:1),LL1573(1:1:1) and L L1589 (1:1:1:1)

The LL1572, LL1573, LL1589 are pulse transformer designed for digital audio. They are designed with a
rather large amorphous metal core and have thus low copper resistance, high signal tolerance and low internal
capacitance. The amorphous core has a very high mu. Thus, when used, the transformer should be protected

from DC current.

LL 1572 isolation transfor mer

Turnsratio:

Dims: (Length x Width x Height above PCB (mm))
Spacing between pins1and 2:

Spacing between pins1and 3:

Rec. PCB hole diameter:

Weight

Pin Layout (Top View) and Winding Schematic

1:1

15x9x11
10.16 mm (0.4")
5.08 mm (0.2")
1.5 mm

2 grams

Pin Layout (Top View) and Winding Schematic

2]e N ol|4 5 + + A
.
N pE=agA 1 3
L L 1573 two output splitting transfor mer

Turnsratio: 111
Dims: (Length x Width x Height above PCB (mm)) 15x9x 12
Spacing between rows of pins: 10.16 mm (0.4")
Spacing between pinsin arow 254 mm (0.1")
Rec. PCB hole diameter: 1.4 mm
Weight 2.3 grams

Pin Layout (Top View) and Winding Schematic

1 2 34
e o o0

»
5
D

3 2 3
5 3

e e oo 7 6

£

8

123
e o o 1
2 .'3"€ 4
3 3
Z s €
4 56 6
L L 1589 three output splitting transfor mer
Turnsratio: 1111
Dims: (Length x Width x Height above PCB (mm)) 15x12x 12
Spacing between rows of pins: 10.16 mm (0.4")
Spacing between pinsin arow 254 mm (0.1")
Rec. PCB hole diameter: 1.4 mm
Weight 2.5 grams

R030912
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AES - DATS conversion transfor mer

LL1574

LL1574 is a pulse transformer designed for impedance matching between 110 Q and 75 Q systems. The
transformer has a large amorphous metal core which results in low copper resistance, high signal tolerance and

low internal capacitance.

Turnsratio: 1:1.2
Impedance ratio 75:110
Dims:. (Length x Width x Height above PCB (mm)) 15x9x11

Pin Layout (Top View) and Winding Schematic

110 Q
1 2 1 2+
L[] LJ
L)
; ‘: M+
3 4
75 Q
Spacing between pins: 5.08 mm (0.2")
Spacing between rows of pins: 10.16 mm (0.4")
Rec. PCB hole diameter: 1.5 mm
Weight 2 grams
Core Amorphous core material
Static resistance of primary (Pins 1 - 2): 1.0Q
Static resistance of secondary(Pins 3 - 4): 1.1Q
Maximum primary signal ¢ time before saturation: 160 uVs at 8 volts p-p.
Maximum no load current at above conditions: i=3mA
Primary main inductance (tuned at 10 kHz, 2 V): 40mH
Primary leakage inductance: 1.3 uH
Total coupling capacitance: <15pF
Winding capacitance: <1pF
I solation between windings: 2kV
Sour ce impedance: 0--500Q
Optimum load impedance: 200 Q

Application example:

Interface between 110 ohms AES/EBU and 75 ohms DATS/AES3id networks

LL1574 LL1574
I e S —
110 ohm AES/EBU 1 3 3 1| 110 0hm AES/EBU
network, 4Volts 100 network, 1.2 Volts
— 12 4 COEY

/7777

75 ohm DATS/AES3id
network, 1Volt

R011107
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Video Isolation Transformer LL1575

LL1575 is a high bandwidth video isolation transformer for CCTV (closed circuit television). Due to
the very wide bandwidth required in CCTV applications, the LL1575 is wound with a special, bifilar
winding technique and uses our unique amorphous strip core.

Turns ratio: 1:1
Dims (Length x Width x Height above PCB (mm)): 29 x 22 x 14 mm
Pin layout (top view) and winding schematics:

°4 g o 1ot + .8
. 2l ¢
LL1575 - 03
°o1 50 4o § g o5
Spacing between pins: 5.08 mm (0.2")
Spacing between rows of pins: 22.86 mm (0.9")
Weight: 22 ¢
Rec. PCB hole diameter: 1.5 mm
Static resistance of primary: 45Q
Static resistance of secondary : 45Q
Signal loss (source 75Q , load 75Q) 0.5 dB
Primary no-load impedance (300 Hz, 7V rms) >3.5kQ
Frequency response
(1V p-p sinus. Source 75Q , load 75Q): 20Hz-11 MHz +0/-3dB
Isolation between primary and secondary windings: 2 kV rms

Suggested connection for galvanic isolation of video signal

> ° 4 g o >+
o o
LL1575
+ N\ AN
7 °1 5 7

NOTE! If DC current is present in signal, the transformer should be decoupled with
capacitor 220 uF

R100315
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Microphone Input Transformers, Line-box Transformers
LL1576 and LL 1577

The LL1576 and the LL1577 are high performance microphone input transformers/line-box transformers with high
permeability mu-metal cores and high bandwidth coils. The LL1576 and the LL1577 use the same pin-out as our well

known microphone transformer LL1538.

In both types, primary and secondary windings are separated by electrostatic shields. The very low leakage inductance
and thus excellent frequency response is achieved by a two-coil, three-section per coil winding structure.
The transformers are encapsulated in mu-metal cases for magnetic shielding.

Pin layout (component side view) and winding schematics:

+
o4 g° 1
Lo+
°3  LL1576 2 :3 6
o o
2 6 4 + % c
o1 50
3 3 —o 3
Dimensions Spacing Spacing between | Recommended PCB Weight
Max. Length x Width x between pins rows of pins hole diameter
Height above PCB (mm)
38x24x 17 5.08 mm (0.2") | 27.94 mm (1.1") 1.5 mm 46 g
LL1576 LL1577
Turnsratio 1+1:7 1+1:14
Static resistance of each primary 50Q 12Q
Static resistance of secondary 1.5kQ 1.5kQ
Primary level at 0.2% THD, 50 Hz signal +2 dBU -4 dBU
Primaries connected in parallel (fig b), source impedance 50Q (sec. level +19 dBU) | (sec. level +19 dBU)
Primary level at 1% THD, 50 Hz signal +12 dBU +6 dBU
Primaries connected in parallel (fig b), source impedance 50Q (sec. level +29 dBU (sec level +29 dBU)
Frequency response +/- 0.5 dB to balanced input 15Hz — 50kHz 30Hz — 12kHz
Signal level 0 dBU, source 200 Q, fig b, no termination
Frequency response +/- 0.5 dB to balanced input 5Hz — 40kHz 10Hz — 50kHz
Signal level -10 dBU, source 50 Q, fig b, load: 30 kQ + 200pF 80 kQ + 100pF
Isolation between windings / between windings and shield 4kV/2kV 4kV/2kV
Connection alternatives Component side
+
=0 4 8 Ot +
4 g O
3 LL1576 o s
5 6o + |' LL1576 .
’ 2 6 °
o l 5 o
1 5¢°

Fig. a. Primaries in series.
Turns ratio 1 : 3.5 with LL1576
Turns ratio 1 : 7 with LL1577

Fig. b. Primaries in parallel.”
Turns ratio 1 : 7 with LL1576
Turns ratio 1 : 14 with LL1577

The transformers are often used reversed (7:1 or 14:1) for example in line boxes.

R980402
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Microphone Input Transformers, Line-box Transformers
LL1578 and L L 1578XL

The LL1578 and the LL1578XL are high performance microphone input transformers/line-box transformers with high
permeability mu-metal cores and high bandwidth coils. The LL1578 and the LL1578XL use the same pin-out as our
well known microphone transformer LL1538.
In the LL1578XL the core is about 45% larger than in the LL.1578, resulting in a higher signal level capability. In both
types, primary and secondary windings are separated by electrostatic shields. The very low leakage inductance and
thus excellent frequency response is achieved by a two-coil, three-section per coil winding structure.

The transformers are encapsulated in mu-metal cases for magnetic shielding.

Pin layout (component side view) and winding schematics:

+
o4 g° 1
Lo+
°3  LL1578 2 :3 C 6
°2 6° + ||
4 : ; 5
o 1 5 o i
3 —o 3
Turns ratio Spacing between Spacing between | Recommended PCB | Isolation between windings /
pins rows of pins hole diameter between windings and shield
1+1:10 5.08 mm (0.2") 27.94mm (1.1") | 1.5 mm 4kV/2kV
LL1578 LL21578XL
Dimensions 38x24x 17 38 x 24 x20.5
Max. Length x Width x Height above PCB (mm)
Weight 46 g 65¢g
Static resistance of each primary 12Q 15Q
Static resistance of secondary 880 Q 960 Q
Primary level at 0.2 % THD, 50 Hz signal -5dBU 0dBU
Primaries connected in parallel (fig b), source impedance 50Q (sec. level +15 dBU) | (sec. level +20 dBU)
Primary level at 1% THD, 50 Hz signal +4 dBU +12 dBU
Primaries connected in parallel (fig b), source impedance 50Q (sec. level +24 dBU (sec level +32 dBU)
Frequency response +/- 0.5 dB to balanced input 30Hz — 20kHz 20Hz — 20kHz
Signal level 0 dBU, source 200 Q, fig b, no termination
Frequency response +/- 0.5 dB to balanced input 10Hz — 70kHz 6Hz — 50kHz
Signal level -10 dBU, source 50 Q, fig b, load: 40 k Q + 200pF 50 k Q + 200pF
Connection alter natives Component side
+
=0 4 g o= +
4 g O
3  LL1578 o s
) 6o + |' LL1578 .
’ 2 6 °
™1 5
1 5¢9

Fig. a. Primaries in series.

Turnsratiol: 5

Fig. b. Primaries in parallel=
Turnsratio 1 : 10

R980403
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LL1581XL
Splitting Transformer

In many splitting applications, the splitting transformer must have a high immunity to input common mode signals, to
stray magnetic fields from e.g. power transformers and to large ground potential differences in receiving systems.

The LL1581XL is developed to handle those types of problems. When designing the LL1581, we have used our well
established two coil structure to create a transformer with a high degree of symmetry. The transformer is built up from
two primary windings (which should be used in parallel) and two secondary windings. Each secondary winding is built
up from two sections, one from each coil. Its own electrostatic shields surround each secondary section. The symmetric
structure results in an internal cancellation of noise signals caused by external magnetic field. It also increase immunity
to ground noise between secondary systems and reduces the effects of input common mode signals.

The transformer is housed in a mu-metal can and is impregnated in solventless epoxy resin.

Turnsratio: I+1:1+1
Pin layout (viewed from component side) and simplified winding schematics:

——° E 2 (+core)
+ +
4 8
o4 8 o
E20 % g
°3 70 3 7
LL1581
02 (top view) 60 1 ¥ t 5
Ele % g
o]l 50
2 6

—° E 1 (+can)

Spacing between Spacing between Offset of earth pinsfrom Recommended
pins rows of pins adjacent row: PCB hole diameter:
5.08 mm (0.2") 27.94 mm (1.1") 2.54 mm (0.1") 1.5 mm
Dimensions (Max. L x W x H above PCB(mm)) 38x24x20.5
Weight: 61lg
Static resistance of each primary: 61 Q
Static resistance of each secondary (Pins5 - 6 and pins 7 to 8): 51and 71 Q
Self resonance point : > 200 kHz
Distortion 0.1% @ +3 dBU, 50 Hz
1 % <@ +13 dBU, 50 Hz
Frequency response (Ref : -6 dBu, 1kHz) 10 Hz -- 100 kHz +/- 0.5 dB
Test arrangement: Parallel input - parallel output . Source 150Q , load 10 kQ
CMRR at 20kHz (Source 600 ohms, load 2 x 10k) > 60 dB
CMRR at 20 kHz from sec. to sec. (Source 600 ohms, load 2 x 10k) >40 dB
Isolation test primary - secondary / secondary - secondary / E1 - E2 4kV/2kV/1kV RMS

Application example. Component side view.

Primary signal from Splitting 1: 1+ 1

microphone cable, with or

without phantom power. 4 L A [\ »
E2 o—| s | (] 5

Lo 3 7 AV \V At

> TA /AN, ["? E1 6 o TA AR
1 0 1 e —l e

- \/ \V// + - + \/. \ WA Ll

Secondaries can be connected individually.
(Function does not require that both
secondaries are connected/used)

R990105

LL1581XL
Page 1 of 2
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LL1581XL application example.

1 + 2 Out Splitting box

On stage mic.

Front house

06

Before connecting splitting box

desk.
With phantom
power supply
/ N\
)
S

On stage mic.

With splitting box

Front house desk.
With phantom
power supply

JAY N N ~_,
(O ) ) (e
S S S S
ﬁ Direct output
3 2 1 1 2 3
L
[ ——
[
o ———
r Splitting box
1 2 3 4
LL1581X
5 6 El E2 7 8
SW1 ‘
T sw2

3 2 1 1 2 3
Monitor Recording
Desk ya\ ya\ Van\ Truck

S - () () .
1—\/ \/ \/J
! '4:: Ideally, SW1 and SW2 should be open. /777,
Close SW1 and / or SW2 when E1 and / or E2 do not receive ground
reference from Monitor desk or from Recording truck respectively. R990308

LL1581XL
Page 2 of 2
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Audio Output Transfor mer
LL1582

LL1582 is an audio output transformer for balanced or unbalanced drive, with the following features:
1. Pin compatible with the popular LL2811
2. With internal shields to improve common mode passthrough rejection. This is important in analog output

from digital systems.

kW

The secondaries can be connected in parallel for low output impedance or in series for high output level.

Turnsratio:

Dims:. (Length x Width x Height above PCB (mm))

Suggested use: 2 : 1 (secondaries in parallel) with e.g. NE5532 op amps for low noise.
Precision made audio C core for small size.
Two-coil structure and mu-metal housing for high magnetic noise immunity.
Designed to fit three in a row across a Euroboard.

Pin Layout (viewed from component side) and Windings Schematics:

o8
o7
o6

LL1582
o3
02
ol

160
150
140
130

110
100
90

1+1:1+1
31 x26x23
+ +
lo 1 o 9
3|1
30 : o 11
+ o+
8o " o 16
31
6o 1 o 14

l___ 513+ Can&Core

Spacing between pins:

Spacing between rows of pins:

Weight:
Rec. PCB hole diameter :

Static resistance of each primary (average):
Static resistance of_each secondary (aver age):
Max. primary level (primaries in series)

L eakage inductance (windings in series):

No-load impedance(primaries in series, primary level):

Balance of output (according to IRT, source < 10 Q , Load 600 Q)
Output windings in parallel
Output windings in series

Frequency response (source 10 Q, load 600 Q, 0 dBU):
| solation between primary and secondary windings/between

windings and shield:

2.54 mm (0.1")
22.86 mm (0.9")
65¢g

1.5 mm

45 Q

45 Q

+30 dBU @ 50 Hz
<1 mH

> 750 Q @ 50 Hz, +20 dBU

60 dB
>50 dB

10 Hz -- 100 KHz +/- 0.3 dB

4kV/2kV

Suggested design of driving circuitry, mixed feedback, 2:1, suggested by A. Offenberg, NRK

R1 is approximately 90 ohms.

Select R1 for good THD at LF and

for good square wave response.

R1
{1 — 8
o7
o 6
2
{ } < 3
02
- ol

16 o—

+ out

150
14 o
13 o—

-out

11 o—
10 o
9o

R990415
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LL1583
Small Size Splitting Transformer

In many splitting applications, the splitting transformer must have a high immunity to input common mode signals, to
stray magnetic fields from e.g. power transformers and to large ground potential differences in receiving systems.

In the design of the LL1583, we have used our well established two coil structure to create a transformer with a high
degree of symmetry. The transformer is built up from two primary windings (which should be used in parallel) and two
secondary windings. Each secondary winding is built up from two sections, one from each coil. Its own electrostatic
shields surround each secondary section. The symmetric structure results in an internal cancellation of noise signals
caused by external magnetic field. It also increases immunity to ground noise between secondary systems and reduces
the effects of input common mode signals.

The transformer is housed in a mu-metal can and is impregnated in solventless epoxy resin.

Pin layout (viewed from component side) and (simplified) winding schematics:

——o 5 (+ core)

+ 10
30
°5 10 o + g
LL1583 2° 1 : % % !
°3 (top view) 8o + 6
o2 7 o
o] 6 0° 2
C 9
—° 8 (+ can)
Spacing between pins Spacing between Recommended
rows of pins PCB hole diameter:
2.54 mm (0.1") 20.32 mm (0.8") 1.3 mm
Turnsratio: 1:1+1
Dimensions (Max. L x W x H above PCB(mm)) 28 x17x 15
Weight: 25¢g
Static resistance of primary (in parallel) 56 Q
Static resistance of each secondary (Pins10to 7 and pins6to 9): 95 and 130 Q
Self resonance point : > 200 kHz
Distortion 0.1% @ -2 dBU, 50 Hz
1 % <@ 8dBU, 50 Hz
Frequency response (Ref : -6 dBu, 1kHz) 10 Hz -- 120 kHz +/- 0.5 dB
Test arrangement: Parallel input - parallel output . Source 150Q , load 10 kQ
CMRR at 20 kHz (Source 600 ohms, load 2 x 10k) > 60 dB
CMRR at 20 kHz from sec. to sec. (Source 600 ohms, load 2 x 10k) > 40 dB
Isolation test primary - secondary / secondary - secondary / E1 - E2 4kV/2kV/1kV RMS

Application example. Component side view.

Splitting 1: 1 + 1

Primary signal from
microphone cable, with or

without phantom power. l’-\] lnj >
°5 10 + . A
9 / Z 7, Z 7
> Ja N 3 L(It_oﬁia) | |~ AN
> ! 1 >
U U 2 e 1) L
—t + o 1 »t
> 7 AV 1 6o \VA A\ A
NOTE! Pins 1 and 3 must be Secondaries can be connected individually.
connected! (Function does not require that both

secondaries are connected/used)

R990514

LL1583
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LL1583 application example.

1 + 2 Out Splitting box

On stage mic.

Front house

desk.
With phantom
power supply
/N / N\ ;
k ) ) ) 3
S S

Before connecting splitting box

With splitting box

Front house desk.
With phantom
On stage mic. power supply
JAY N N ~N_:
(O ) ) (o
S S S S
ﬁ Direct output
1 1 3
L
| @ |
| Splitting box
2 3
LL1583
8 5 10 7
SW1 ‘
T sw2
1 1 2
Monitor Recording
Desk 3 l/\\ l/\\ l/\\ l/\\ 3| Truck
7 N\ N\ N
! '4:: Ideally, SW1 and SW2 should be open. /777,
If, however, pin 8 and/or pin 5 do not receive ground reference from Monitor
desk or from Recording truck, close SW1 and/or SW2 R990618

LL1583
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High level, 600 ohmsto 600 ohmstransformer unit
LL1584

The XLR inline transformer unit LL1584 is designed for breaking up ground loops and for
balanced-to-unbalanced conversion in mobile or stationary audio systems. The unit is
magnetically shielded and contains a medium impedance isolation transformer LL1584, with
LF saturation above +17 dBU @ 50 Hz.

The two ends of the units are galvanically isolated from each other.

L L 1584-3FEXNP2C \

got L F c
% " T High level
3 SH 6000hms : 600 ohms J
ot L L 1584-PHE3MX C’:O:.
% " g High level
SH : 3
L.,

600ohms : 600 ohms J

LL1584-3FEXPHM

+ o+
2 : cT High level
3 SH 600ohms : 600 ohms

ro—t it o) L L 1584-3FX3MX \
% " g High level
3 H 3
I 1

600ohms : 600 ohms J

The LL1584 is available in four versions:

LL1584-3FXNP2C Female XLR connector to 2-pole ‘A’-gauge 1/4” jack plug
LL1584-PHF3M X Female Phono (RCA) connector to male XLR connector
LL1584-3FXPHM Female XLR connector to Phono (RCA) male
LL1584-3FX3MX Female XLR connector to male XLR connector

Electrical characteristics

Transformer static resistance primary + secondary: 640 Q
Core: Amorphous strip core
Max signal level (THD lessthan 1%): +17 dBU @ 50 Hz
No-load impedance @0 dBU, 50Hz 11 kQ typically
Frequency response @ 0 dBU (source 150Q, load 10kQ) 10 Hz - 70 kHz +/- 0.5 dB
Distortion (THD) at 50 Hz (source 150Q) <0.2 % @ 50 Hz,
for all signal levels -2 through +16 dBU
Loss acrosstransformer with load 10kQ 0.5dB
| solation between input and output sides: 1 kV

R000215
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High Level Audio Output Transformer

LL1585

LL1585 is a high level audio line output transformer for balanced or unbalanced drive. The transformer is built
from two three-section coils, with primaries and secondaries separated by electrostatic shields, and a audio C-
core of our own production. The transformer is housed in a mu-metal housing.

The LL1585 is (as all output transformers) ideally used with mixed feedback drive circuits. (See separate paper

for mixed feedback design principles).

Turns ratio:
Dims (Length x Width x Height above PCB (mm)):
Pin layout (viewed from component side) and winding schematics:

1 ot +
o6 12e
o5 11e 20
*4 LL1sss 3
e 3 (top view) 9 6 o—t +
® 2 8e
o1 7e 50

4

. 09

Spacing between pins:

Spacing between rows of pins:

Weight:

Core:

Housing:

Rec. PCB hole diameter:

Static resistance of each primary:

Static resistance of each secondary:

Leakage inductance of secondaries (sec. in series):

No-load impedance, typically (primaries in series):

Optimum source impedance:

Balance of output (according to IRT, source < 10 Q2 , Load 600 Q):
Maximum output level before saturation (sec. in series, load 600 Q)
Frequency response (source 10 Q, load 600 Q):

1+1:1+1
47 x34x 21
5.08 mm (0.2")
35.56 mm (1.4")
130 g
Audio C-core
Mu-metal
1.5 mm
64 Q
64 Q
0.4 mH

6 kQ @ 50 Hz, 15V RMS.

Minus 128 Q (Mixed feedback drv)
> 60 dB

+ 28 dBU @ 20 Hz

10 Hz -- 100 kHz +/- 0.3 dB

Loss across transformer (at midband with 600 Q load): 3dB
Isolation between primary and secondary windings / between
windings and core: 4kV/2kV
Suggested use
* 6 12
5 11e
4 LL1585
. 3 9 e
o 2 8 &
T 1 7e "
/7777

R20160627 PL
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Microphone Transformer
LL1587

The LL1587 is small size microphone input transformer, with a high permeability mu-metal core and two

two-section coils with internal Faraday shields.
The transformer is housed in a mu-metal can.

Turns ratio:

1+1:4

Pin layout (viewed from component side) and winding schematics:

+
1
o4 8 o :
% i+
°3  LL1s87 2 8
02 (top view) 6o 4 +
g 6
o1 50
3 —° 5+ (can)
Dimensions Spacing Spacing between | Recommended PCB Weight
Max. Length x Width x between pins rows of pins hole diameter
Height above PCB (mm)
28x17.5x 12 3.81 mm(0.15”) | 20.32 mm (0.8”) 1.5 mm 18 ¢g
LL1587
Turns ratio 1+1:4
Static resistance of each primary 56 Q
Static resistance of secondary 600 QQ
Primary level at 0.2 % THD, 50 Hz signal -9 dBU (typically)
Primaries connected in parallel, source impedance 15002 (sec. level +2 dBU)
Primary level at 1 % THD, 50 Hz signal 0 dBU
Primaries connected in parallel, source impedance 15002 (sec. level +11 dBU)
Frequency response +/- 1.0 dB 15Hz — 150kHz
Primary signal level -5 dBU, source 200 Q +/-1dB
Primaries in parallel, secondary termination 10k
Optimum termination for best square-wave response no additional
(Connection 1:4, source imp. 200Q2, termination
following stage input impedance <10 kQ) required
Optimum termination for best square-wave response 10 kQ in series
(Connection 1:4, source imp. 200Q2, with 200 pF
following stage input impedance >> 10 kQ)
Isolation between windings / between windings and shield 3kV/15kV
Connection alternatives
+
0 4 8 o= + o 4 8 o= +
lo 3 =0 3
o 2 6 o= |— o2 [ E—
¥ o 1 5 o= 1 5 o=
1:2 1:4

R160616 PL
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High Level General Purpose Transfor mer
L L1588

LL1588 is a high-level general-purpose transformer which can be used for microphone or line input, for line output
and for galvanic isolation. The windings are arranged to give perfect symmetry if the transformer is used in phase
splitting input applications. The two coils structure a so greatly improves immunity to external magnetic fields from
e.g. power supplies and motors. Primary and secondary windings are separated by electrostatic shields. The coreisa
high permeability mu metal core. The transformer is housed in a mu-metal can.

Turnsratio: 1+1:1+1
Pin layout (viewed from component side) and winding schematics:
1 + + 10
o5 10 o § g
o4 LL1588 e 2 !
Top view 8o 5 :3-'- C'- 6
o2 70
ol 6o 4 9
° 8
Dimensions (L x W x H above PCB, in mm) 47x28x 24
Spacing between pins 5.08 mm (0.2")
Spacing between rows of pins 35.56 mm (1.4")
Rec. PCB hole diameter: 1.5mm
Weight: 1159
Static resistance of each primary: 61W
Static resistance of each secondary: 61W

Distortion (primaries connected in series,
source impedance 150W):

Distortion (primaries connected in parallel,
source impedance 150W):

Self resonance point:

Frequency response (source 150W, load 10 kW,
serial connection):

Phaseresponse (deviation from linear phase)

+25dBU 0.1% @ 50 Hz
+28dBU <1 % @50Hz

+ 16 dBU 0.1% @ 50 Hz
+22dBU <1 % @50Hz

> 250 kHz
10 Hz -- 100 kHz +/- 1.0 dB

20 Hz — 20kHz, +/- 0.5°

| solation between windings/ between windings and shield: 4kV [ 2kV

Connection alternatives and suggested applications:

Serial-serial connection (1 : 1) for high level line Parallel-parallel connection (1 : 1)
+ isolation for low loss isolation application
- 1
> 10 G_] Centertap 0
Lo 4 9 o— ’ 4 9
LL1588 LL1588
Top view 8 L Top view 8
o 2 7 o —o 2 7
+ % +
—o 1 6 1 6
/7777 /777
' 9
o LL1588
Phase splitting [ Top view 8
for 1: 1+1 input [ o 7o
EY +
o1 6 o

R030624
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LL1590
Splitting Transformer, 1 direct + 3 isolated

In many splitting applications, the splitting transformer must have a high immunity to input common mode signals, to
stray magnetic fields from e.g. power transformers and to large ground potential differences in receiving systems.

The LL1590 is developed to handle those types of problems. When designing the LL1590, we have used our well
established two coil structure to create a transformer with a high degree of symmetry. The primary winding consists of
four sections, two on each coil, connected in parallel. The three secondary windings consists each of two sections, one
from each coil, separated from the primary sections by electrostatic shields. The symmetric structure results in an
internal cancellation of noise signals caused by external magnetic field. It also increase immunity to ground noise
between secondary systems and reduces the effects of input common mode signals.

The transformer is housed in a mu-metal can and is impregnated in epoxy resin.

Turns ratio: 1:1+1+1
Pin layout (viewed from component side) , simplified winding schematics and DC resistance
o+ Housing 1, 13,
+ ‘7’
7 5— e 18 69 Q
0.1 - 9 13 o g Z 5
4 e o 17 -+ +
I 12 2 g : 11 60 Q
3 LL1590 300
o 7 11 o 9 18
2 L] L] 15 6 8
¢ 6 10 o —— o
1 » 14 + 10
0.17, g 520
14 ‘ 17
" ——o + Core 12, 14
Dimensions (Max. L x W x H above PCB(mm)) 47 X 28 X 23
Recommended PCB hole diameter: 1.5mm
Weight: 1159
Static resistance of windings: See above figure
Self resonance point : > 200 kHz
Distortion 0.2% @ +6 dBU, 50 Hz
CMRR at 15kHz (according to IRT, source 600 ohm, load 1k) Typically 50 dB
Frequency response (Ref : +1 dBu, 1kHz) 10 Hz -- 100 kHz +/- 0.5 dB
Test arrangement:
Signal on input - outputs measured individually . Source 150Q , load 10 kQ
Isolation test:  Any winding to shield or housing / shield — shield 1.5kv/700V RMS
LL1590

Page 1 of 2
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Front house

With phantom
power supply

— TRANSFORMERS -—
LL1590 application example.
1 + 3 Out Splitting box
desk.
On stage mic.
/Y 7N ;
@mum; o—:
S S

Before connecting splitting box

”

With splitting box

Front house desk.
With phantom
power supply

On stage mic.
~ 7~ 7~ ~N_,
(O - - -
N N N Ny
ﬁ Direct output
3 2 1 1 2 3
3
L o—
9 2
L Aux
Splitting b
plitting box LL1590 5 ~ 3 N\ ;| recording
7 ) 2 [ unit
1413415 NJ 1 ANz
17 10 12+14 6+8 11 18 /7;77
SW1 P
SwW2
SwW3
3 2 1 1 2 3
Monitor Recording
Desk ™\ ™ N\ Truck
) () () I
Y N\ Nl

/m

Ideally, SW1, SW2 and SW3 should be open.

Close SW1, SW2 and / or SW3 when there is no ground reference available

from Monitor desk, Recording truck or Aux unit respectively.

R101202

LL1590
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L ow cost audio isolation transfor mer
LL 1591
LL1591 isalow cost audio isolation transformer, pin compatible with e.g. LL1527 and LL1581XL.
The purpose with LL1591 isto provide alow cost solution, when noise rejection requirements are small.
The LL1591 does not have internal faraday shields, nor mu metal housing.
Turnsratio: 1+1:1+1
Pin layout (viewed from component side) and winding schematics:
lo + + o5
T j||¢
o3 7 o 20 o 6
LL1591
o2 (top view) 6 o 40 ¥ + o8
ol 50 3o § g 07
o
Spacing between pins Spacing between rows of pins
5.08 mm (0.2") 27.94 mm (1.1")
Dimensions: (L x W x H above PCB, in mm) 37x22x 17
Weight: 39g¢g
Rec. PCB hole diameter: 1.5mm
Static resistance of each primary: 43W
Static resistance of each secondary: 55w
Distortion (primaries connected in series, source + 6dBU 0.1% @ 50 Hz
impedance 800W):
+16dBU <1 % @ 50Hz
Self resonance point : > 120 kHz
Optimum load for best square-wave response (sec. in 3—-4kwW
series):
Frequency response (source 600W , load 10 kW serial 10 Hz-- 80 kHz +/- 1 dB
connection):
Loss across transformer (at midband, with above 0.4dB
termination):
I solation between windings/ between windingsand core: 3kV / 1.5kV
Connection alter natives and suggested applications:
Serial-serial connection (1: 1) Parallel-parallel connection (1 : 1)
+ for line input (e.g. mic input)
——7e 4 8 o
;|7 o4 8
o 3 7 o o~
Eo > ©3 7
Eo
SR oSt
e Sl s —— el 5 +

Parallel-serial connection (1 : 2)

Parallel-split connection (1:1+ 1)

(e.g. mic. input)

(In this connection, the transformer picks up external magnetic fields)

°4 8 o—— 4 8 o +
> p1o 3 7 o~ —> s 3 7ob—IT
[ : i .
ro 2 6 o— lo 2 Bor—_
—>- o1 5 o > o1 5 of——————
+ + +

R050916
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High Level Linelnput Transformer
L L1592

LL1592 isahigh-level lineinput transformer with a mu metal lamination core. The transformer is designed for high end
pro audio line input applications with or without phase splitting. The windings are arranged to give a high degree of
symmetry if the transformer is used for phase splitting. The dual-coil structure also greatly improves immunity to
external magnetic fields from e.g. power supplies and motors. Primary and secondary windings are separated by
electrostatic shields.. The transformer is housed in a mu-metal can.

Turnsratio: 1+1:1+1
Pin layout (viewed from component side) and winding schematics:
+ +
1 10
05 10 o % g
o4 LL1592 9 2 !
Top view 8o 5 :3-'- C-l- 6
o2 7 o
ol 60 4 9
Q) 8
Dimensions (L x W x H above PCB, in mm) 47 x 28 x 20
Spacing between pins 5.08 mm (0.2")
Spacing between rows of pins 35.56 mm (1.4")
Rec. PCB hole diameter: 1.5mm
Weight: 8349
Static resistance of each primary: 270Q
Static resistance of each secondary: 270Q

Distortion (primaries connected in series,
source impedance 600Q ):

Self resonance point:

Suggested ter mination for best squar e wave response,

serial-serial connection.

Freguency response (serial connection , source 600 Q,

load 20 kQ , no terminating network

Freguency response (serial connection , source 600 Q,

load 100 kQ in parallel with 7k + 400pF):

Phase splitting balance (connection 2:1+1. Source 1kQ,

+23dBU 0.1% @ 40 Hz
+29dBU <1 % @40Hz
> 120 kHz

7k + 400pF

10 Hz -- 50 kHz +/- 1.0 dB
10 Hz -- 100 kHz +/- 1.0 dB

>46 dB, 10Hz — 50kHz

load (20kQ +20kQ) in parallel with 7k + 400pF):,

Phase response (deviation from linear phase)

(source 600 ohm, load 10k (Audio Precision))
I solation between windings/ between windings and shield:

10 Hz — 20kHz, < 2°

3kV/15kV

Connection alternatives and suggested applications:

Serial-serial connection (1 : 1) for high level lineinput Phase splitting for 2 : 1+1 input
I 10 o— +
] Centertap —>—T°5 10
4 9 o o 4 9o
LL1592 L L1592
Top view 8 Top view 8o
2 7e o 2 70
o 1 6 == . 6o +
5 10
C. 1= 4 9 o <#
Phase splitting for LL1592 o
1:1+1input Top view
2 To4— >
+ B ° R060127
1 6 o—ﬁﬂ'_
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Tube Amplifier Output Transformers

L1620, 111623, L1.1627, 1.L1.9202

Physical dimensions, pin and mounting hole layout for L1.1620, LL.1627 (all dimensions in mm)

The LL1620, LL1623, LL1627 and LL9202 are output transformers for tube amplifiers. All transformers are based on the same
core size, winding structure and secondaries, but differ in number of turns (and thus impedance level) of primaries.
The transformers are highly sectioned with harmonically sized sections, which results in a minimum leakage inductance. This,
combined with a low capacitance coil winding technique results in a wide frequency range.
The transformers have a special audio C-core of our own production, which is gapped for desired DC current.
The transformers are of open frame type suitable for mounting inside an amplifier housing.

Primary connections

o~
oN
o w
o N
o wn
o
o
0 o

78

53 .
+ > Secondary connections
F Y
x Q 0 }— *oooo o 0 0 o
/\ 18171615 14131211
4 x M4
Mounting holes
90 118
Bottom view
26252423 22212019
— o 0 0 o o 0 o0 o
O (o) '
A 4
85

Physical dimensions, pin and mounting hole layout for L1.1623, LL.9202 (all dimensions in mm)

Primary connections

° ° ° ol

1 2 5 6

3 4 7 8

° ° ° °
78

< Secondary connections

90

O 0 — I oo o o o o o0 o
,\ 1817 16 15 14 13 12 11
4 x M4
Mounting holes
118
Bottom view
2625 24 23 22 212019
0 o o o o o o o
o o '
85

LL1620, LL.1623, L1.1627, LL9202
-1-
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Pin spacing module: 5.08 mm (0.2")
Weight: 2.5kg
Winding schematics:
Coil 1 Coil 2
3 1 4 2 6 8 5 7

L

L

L

T

i

T

14 22 13 21 15 16 24 17 26 18
«outer  inner » «inner outer »
The inner windings have a lower copper resistance due to smaller circumference
LL9202 LL1620 LL1623 LL1627

Turns ratio: 4x265:8x1 4x19.2: 8x1 4x134:8x1 4x85:8x1
Static resistance of primary 600Q(4+150Q) | 308Q4+77Q) | 164Q@4-41Q) | 560 (44140)
(all in series)
Static resistance of each 040 040 040 040
secondary (average)
Prlmary [eakage inductance 20 mH 11 mH 4.6 mH 1.9 mH
(all in series)
Max. recommended primary 125 mA 150 mA 210 mA 350 mA
DC current (heat dissip. 7W)
Max. primary signal voltage Push-Pull | Single End | Push-Pull | Single End | Push-Pull | Single End | Push-Pull | Single End
r.m.s. at 30 Hz (all in series) 1180V 525V 860V 380V 610V 270V 380V 170V
Isolation between primary and secondary windings / between windings and core: 3 kV/1.5kV
Standard types: LL9202 / PP LL9202 / 50mA LL9202 / 85mA

LL1620 /PP LL1620 /40 mA LL1620 /60 mA LL1620 /80 mA

LL1623 /PP LL1623 /60 mA LL1623 /90 mA LL1623 /120 mA

LL1627 /PP LL1627 /90 mA LL1627 /140 mA LL1627 /185 mA

Other sub-types available on request.

Frequency response example:

The frequency response is dependent on transformer type and connection alternative.

For the LL1623 / 90 mA, connection alt. C, with

you get:

Frequency response

Phase Shift

Group delay (6¢/0w)

Rsource = 650 Q
Rroap =8 Q

7Hz-25kHz +/-0.5dB

@ 20 Hz 2°

@ 20 kHz 13.5°

@ 20 kHz 2.2 pus
LL1620, LL.1623, L1.1627, LL9202

-2-




Primary Load Impedance,

Electrical characteristics

Primary DC Current _Core Air-gap and Maximum OQutput Power

Secondary connection for 4/8/16 Q Core Airgap (Delta/2)
(See next page)
-/B/C B/C/D C/D/E 25 n 125 190 p 250 p
(Push-Pull) (Single Ended) (Single Ended) (Single Ended)
Primary Load Impedance DC current for 0.9 Tesla (rec. operating point)
(transformer copper resistance included) Primary Inductance
LL1627 2.3kQ 1.2 kQ 0.65 kQ Push-Pull 90 mA 140 mA 185 mA
60 H 18 H 12H 9H
LL1623 5.6 kQ 3.0kQ 1.6 kQ Push-Pull 60 mA 90 mA 120 mA
150 H 46 H 30H 23 H
LL1620 11.5kQ 6.0 kQ 3.3kQ Push-Pull 40 mA 60 mA 80 mA
300H 90 H 60 H 45H
LL9202 23 kQ 11 kQ 6.5 kQ Push-Pull 50 mA /225p 85 mA /400p
570 H 100 H 57TH
Output Power and Loss
62W 125W 250W Max. Power, Push-Pull at 30 Hz
All types 13W 25W 50W Max. Power, Single Ended at 30 Hz
0.2 dB 0.5 dB 0.8 dB Loss across transformer

Our recommendations on how to choose your tube output transformer:

Push-pull output stages:
All our push-pull output transformers have a 25 microns core air gap to allow for a small DC unbalance of your output circuits.

Step 1

Step 2

Footnote:

From your secondary load impedance (4, 8 or 16 ohms), we suggest a secondary connection alternative with 0.5 dB
loss. This will give you a maximum power limit of 125W at 30 Hz, and a LF -1 dB point at 6.4 Hz for pentodes
and lower still for triodes.

If you require more headroom at low frequencies, the 0.8 dB loss alternative expands the LF limit one octave.
Your tube choice gives you a desired primary load impedance. Select the transformer type having a primary load
impedance which best matches the desired impedance.

The LL1623 (5.6 kQ plate-to-plate impedance) or the LL.1620 (6.0 kQ plate-to-plate impedance) suits many tubes
like the 300B triode or the EL34 pentode. The 6C33 (low voltage, high current) requires a transformer LL1627
while high anode voltage tubes require the high impedance of the LL1620.

In class A push-pull, each tube will see a load impedance = 1/2 transformer primary load impedance.

In class B push-pull, each tube will see 1/4.

Single-end output stages:

The core of Single End output transformers have an airgap. The purpose of the airgap is to accept the DC current of the output
tube without saturating the core, leaving enough headroom for the sound signal. As a result of the airgap, the primary
inductance is lower for SE output transformers compared to P-P dittos. In addition, the inductance tends to vary with DC
current. For our high quality C- cores with carefully ground surfaces, the variation is within +7% of rated value.

Step 1

Step 2
Step 3

Step 4

Step 5

We recommend that, given your secondary load impedance (4, 8 or 16 ohms), you select a secondary connection
alternative with 0.5 dB loss. This will give you a power limit of 25 W at 30 Hz. If you find that you require more
bass headroom, select a secondary connection alternative with 0.8 dB loss.

From the tube load line you determine a primary load impedance. This results in a choice of transformer main type.
From the tube data sheet you also select your desired DC current. From the table above you select the transformer
subtype (DC current) which best fits your needs. For many tubes such as the 300B and the EL34, the transformer
LL1623 /90 mA is the ideal choice.

We define Power Low Frequency Limit, FpL, as the frequency where owLp = Rroap. (The reactive impedance of
the transformer equals the primary load impedance). At Fpr, the output power is reduced to 50%. For the

LL1623 /90 mA in a 0.5 dB loss connection, Fpr. = 16 Hz (Rprivary = 3.0 kohms and Lp = 30H).

We define Response Low Frequency Limit, Frr as the frequency where a (small) output signal is reduced with

-1 dB due to finite primary inductance. Frp = ® / 7, if you solve o in

olp = (RLOAD in parallell with RANODE)-

For the LL1623 / 90 mA and a 300B triode, Frr =
30H),

7 Hz. (RANODE =650 ohms, RPRIMARY =3.0 kohms and LP =

LL1620, LL.1623, L1.1627, LL9202
-3-




Primary Connections
@® Indicates phase

LL1623 and LL9202 primary connection
for push-pull output stage

LL1620, LL1627 LL1620, LL1627
Primary connection Primary connection V+ 3 1 &—
for push-pull output for single-end
Tube Anode 4 2
stage output stage ® I
7 5
Tube Anode )——o 8 6 o——
1 &— 1 &—
2 — 2 o— _
. ® 3 ® 3 LL1§23 ?nd LL91202 Ic)lrlcrinary
ube > o | Tube ) connection for single-ended output
Anode 4 Anode 4
—e 3 1 o——
V+ >—‘ 6 6 Tube Anode 4 2
Tub —7 7 7 5
upe >
Anode 8 8 : vV +
V+ >—= 8 6 o——
Secondary connections Max secondary Voltage RMS @ 30 Hz
@ Indicates phase Push—Pull Slngle Ended
Copper resistance Windings in series
—e 11 19 o —e 11 19 e
* 12 A 20 o— —o 12 B 20 &—
+—=o 13 21 o —o 13 2] o
—o 14 22 o o 14 22 @
-0 15 23 o—¢ ® —o 15 23 @

—=o 16| 11V | 5V |24 e —=o 16 | 22V | 10V |24 @ ®
+—= 17| 05Q 1 25 o—¢ —eo 17 | 0.2 0 2 125 —¢
——=o0 18 26 o— o 18 26 o—

—t— 19 I:: n D 19 e—>

e 12 20 a 12 20 ::’

—3- 24 e 3 21
—eo—14 22 ! 14 22 ¢
C’

| W 23 [: 15 23 o

L—e 16 34V | 15V]| 24 0—% 16 44V | 20v 24 :j
P T 26 q ® ® 18 26 T

11 90— I:: 11 19—

12 20 12 20 ::l
13 21 E‘ ¢ 13 21
14 E 22 —e 14 F 22 &

15 23 ﬁ : 15 23 0%@
88V | 40v

16| 63v | 30v | 24 16 0 I e 24 : |

17 20 6 |25 ® 17| 25

18 26 LL1620, LL1623, LL1627, LL9Z0Z —® 18 26 &
-4-
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Amor phous cor e output transformers

LL1620AM, LL1623AM, LL1627AM, LL1679AM, LL9202AM

Some of our tube output transformers are now available with amorphous core.
Listening tests, in particular for the PP versions where the core airgap is not as
dominating as in SE applications, have reported a more transparent, wider bandwidth
character than our silicon iron counterparts.

For connection alternatives and general application information, please refer to data
sheets for our regular (silicon-iron) output transformers.

The obvious measurable difference between our silicon-iron cores and amorphous
coresisthat the saturation flux for the amorphous core is approximately 33% less than
for the silicon-iron counterpart. Thisis caused partly by alower saturating flux level,
partly by a smaller fill-factor due to the thickness of the amorphous sheets.

As aresult, power bandwidth is reduced by about 50%. (This means that if the max
output power for a standard LL1620/40mA is 25W at 30 Hz, corresponding max.
power for LL1620AM/40mA is 13W.)

Thisis probably not a problem in most Push-Pull applications, but should possibly be
considered in Single End amplifiers.

R041022
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Tube Amplifier Output Transformer
LL1620CFB (Cathode FeedBack)

The LL1620CFB is a version of the LL1620 where one primary winding on each coil has been split in half to support Push-Pull
Cathode Feedback applications with 25% feedback. For all data not presented in this sheet, please refer to the regular LL1620
data sheet.

Physical dimensions, pin and mounting hole layout for LLL1620CFB (all dimensions in mm)

. . 53 .
Primary connections < > Secondary connections
F Y
° ° ° ° I O 0O — * o0 o0 o o o0 o0 o
A N\
31 3435 38 /\ 18171615 1413 12 11
4 x M4
Mounting holes
90 118
Bottom view
1234 5678 26252423 22212019
— o 0 0 o o 0 o0 o
o 0 0 o o 0 0 o 0 o '
A 4
78 85

Winding schematics:

Coil 1 Coil 2
34 1 3 31 35 75 38

U L L Ul
{5 A S A

14 22 13 21 20 15 16 2425 17

«outer  inner » «inner outer »

LL1620CFB
Primary connection for push-pull output
stage with 25% cathode feedback

V+

Anodel H>——o1 31 &——

2 —e

Cathode 1 >—‘ 3

4\ 34
®
Anode 2 >—0 5 35 ——¢

6 o

Cathode2 )——= 7
8

R150220 PL
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Tube Amplifier Output Transformer
LL1620CFB8% (for Cathode FeedBack)

The LL1620CFB is a version of the LL1620 where one primary winding on each coil has been split to support Push-Pull
Cathode Feedback applications with 8% feedback. For all data not presented in this sheet, please refer to the regular LL1620
data sheet.

Physical dimensions, pin and mounting hole layout for LLL1620CFB (all dimensions in mm)

. . 53 .
Primary connections < > Secondary connections
F Y
° ° ° ° I O 0O — * o0 o0 o o o0 o0 o
A N\
31 3435 38 /\ 18171615 1413 12 11
4 x M4
Mounting holes
90 118
Bottom view
1234 5678 26252423 22212019
— o 0 0 o o 0 o0 o
o 0 0 o o 0 0 o 0 o '
A 4
78 85

Winding schematics:

Coil 1 Coil 2
34 1 3 31 4 2 6 8 35 75 38

{5 A S A

14 22 13 21 20 15 16 2425 17

«outer  inner » «inner outer »

LL1620CFB
Primary connection for push-pull output
stage with 8% cathode feedback

V+

Anodel H>——o1 31 &——

2 —e

Cathode 1 >—‘ 3

4\ 34
®
Anode 2 >—0 5 35 ——¢

6 o—

Cathode2 )——= 7
8

R150220 PL

38




Pin spacing module: 5.08 mm (0.2")
Weight: 2.5kg

Winding schematics:

Coil 1 Coil 2
3 1 4 2 6 8 5 7

L N W L L
TV e

14 22 13 21 20 12 11 19 i 26 18 25 17 16 24 23 15

« outer inner » «inner outer »

The inner windings have lower copper resistance due to smaller circumference

LL1620 LL1623 LL1627
Turnsratio: 4x19.2: 8x1 4x134:8x1 4x85:8x1
Static resistance of primary 308Q(4+77Q) 164Q(4+41Q) 56Q (4°14Q)
(all'in series)
Static resistance of each 04Q 04Q 04Q
secondary (average)
Primary leakage inductance 13 mH 4.6 mH 1.9 mH
(all'in series)
Max. primary signal voltage Push-Pull Single End Push-Pull Single End Push-Pull Single End
r.m.s.at 30 Hz (all in series) 860V 380V 610V 270V 380V 170V

I solation between primary and secondary windings/ between windingsand core: 3kV/1.5kV

Standard types: LL1620 P-P LL1620/40 mA LL1620 /60 mA LL1620/80 mA
LL1623 P-P LL1623 /60 mA LL1623 /90 mA LL1623 /120 mA
LL1627 P-P LL1627 /90 mA LL1627 /140 mA LL1627 /185 mA

Frequency response: The frequency response is dependent on transformer type and connection alternative.

E.g. for the LL1623 / 90 mA, connection alt. C, with Ryures =650 Q
RLOAD = 8 Q
you get:
Fregquency response 7Hz-25kHz +/-0.5dB
Phase Shift @ 20 Hz 20
@ 20 kHz 13.5°
Group delay (d¢/dw) @ 20 kHz 2.2 us

LL1620, LL1623, LL1627
-2-




Primary Load Impedance, Primary DC Current

Electrical characteristics

CoreAir-gap and Maximum Output Power

Sec. connection for 4/8/16 Q
See next page)

CoreAirgap (Delta/2)

J/B/IC | B/CID C/D/E 251

(Push-Pull)

125 190 n 250 n
(Single End) (Single End) (Single End)

Primary Load | mpedance DC current for 0.9 Tesla (rec. operating point)

Primary Inductance

LL1627 2.3kQ 1.2kQ 0.65kQ Push-Pull 90 mA 140 mA 185 mA
60 H 18 H 12H 9H
LL1623 5.6 kQ 3.0kQ 1.6 kQ Push-Pull 60 mA 90 mA 120 mA
150 H 46 H 30 H 23 H
LL 1620 11.5kQ 6.0 kQ 3.3kQ Push-Pull 40 mA 60 mA 80 mA
300 H 90 H 60 H 45 H
Power and L oss
62W 125W 250W Max. Power, P-P at 30 Hz
All types 13W 25W S0W Max. Power, SE. at 30 Hz
0.2dB 0.5dB 0.8 dB L oss acr oss transfor mer

Our recommendations on how to choose your tube output transfor mer

Push-pull output stages:
All our push-pull output transformers have a 25 microns core air gap to allow for a small DC unbalance of your output circuits.

Step 1

Step 2

Footnote:

From your secondary load impedance (4, 8 or 16 ohms), we suggest a secondary connection alternative with 0.5 dB
loss. This will give you a maximum power limit of 125W at 30 Hz, and a LF -1 dB point at 6.4 Hz for pentodes
and lower still for triodes.

If you require more headroom at low frequencies, the 0.8 dB loss alternative expands the LF limit one octave.
Your tube choice gives you a desired primary load impedance. Select the transformer type having a primary load
impedance which best matches the desired impedance.

The LL1623 (5.6 kQ plate-to-plate impedance) or the LL1620 (6.0 kQ plate-to-plate impedance) suites many
tubes like the 300B triode or the EL34 pentode. The 6C33 (low voltage, high current) requires a transformer
LL1627 while high anode voltage tubes require the high impedance of the LL1620.

In class A push-pull, each tube will see a load impedance = 1/2 transformer primary load impedance.

In class B push-pull, each tube will see 1/4.

Single-end output stages:

The core of Single End output transformers have an airgap. The purpose of the airgap is to accept the DC current of the output
tube without saturating the core, leaving enough headroom for the sound signal. As a result of the airgap, the primary
inductance is lower for SE output transformers compared to P-P dittos. In addition, the inductance tends to vary with DC
current. For our high quality C- cores with carefully ground surfaces, the variation is within +7% of rated value.

Step 1

Step 2
Step 3

Step 4

Step 5

We recommend that, given your secondary load impedance (4, 8 or 16 ohms), you select a secondary connection
alternative with 0.5 dB loss. This will give you a power limit of 25 W at 30 Hz. If you find that you require more
bass headroom, select a secondary connection alternative with 0.8 dB loss.

From the tube load line you determine a primary load impedance. This results in a choice of transformer main type.
From the tube data sheet you also select your desired DC current. From the table above you select the transformer
subtype (DC current) which best fits your needs. For many tubes such as the 300B and the EL34, the transformer
LL1623 /90 mA is the ideal choice.

We define Power Low Freguency Limit, F,, as the frequency where wL, =R, ,,,. (The reactive impedance of the
transformer equals the primary load impedance). At F, , the output power is reduced to 50%. For the

LL1623 /90 mA in a 0.5 dB loss connection, F,, = 16 Hz (R,;:ey = 3-0 kohms and L, = 30H).

We define Response Low Frequency Limit, F,, as the frequency where a (small) output signal is reduced with

-1 dB due to finite primary inductance. F,, = w/ Tt if you solve win

wL, =(R,,, inparallell withR,..)-

For the LL1623 /90 mA and a 300B triode, F,, = 7 Hz. (R,p; = 650 ohms, R ,\,,xy = 3.0 kohms and L, = 30H),

LL1620, LL1623, LL1627
-3-




LL1620, LL1627

Primary Connections

@ Indicates phase

LL1620, LL1627

LL1623 Primmary connection for

push-pull output stage

Primmary Primmary v+ 3 1 e—
connection for connection for Tube Anode 4 )
push-pull output single-end output . ® I
stage stage 7 5
Tube Anode )——e 8 6 o———
1 o— 1 o—n
2 o— 2 o— ) )
® 3 ® 3 LL1623 Primmary connection for
Tube 3 | Tube 3 . single-end output stage
Anode 4 Anode 4
5 o— 5 o—
Vv +>—‘-6 5 TubeAno%e 4 2
Tube — ! : 7 5
ube
Anode 8 8 vV +
V+ >—=38 6 e—
Secondary connections Max secondary Voltage RMS @ 30 Hz
® Indicates phase Push-Pull Slngle End
Copper resistance Windings in series
—e 11 19 e —o 11 19 o——
® 12 A 20 &— —e 12 20 &—
+—eo 13 21 ® —e 13 B 21 ® >
+—o 14 2 e —eo 14 2 @
® 15 23 —4¢ 7@ —e 15 23 e
e 16[ 15v | sy |24 e —e 16| 30V | 10V | 24 @ ®
t—o 17| 05Q | 1 |25 e— b—o 171 02Q [ 2 | 25 o—st
———=o 18 26 o— —e 18 26 —
[: 11 19 o—9—> [: 11 D 19 o—9p>
12 C 20 12 20 ::'
I 13 21 a $ 13 21
14 22 ® 14 22 @
I:: 15 23 ¢ ® I:: 15 23 ¢ ®
16| 45v | 15v | 24 16| 6ov | 20v |24 ::’
—=o 17| 05Q1 3 |25 —® 17| 08Q 1 4 |25
——e 18 26 o 18 26 T
I:: 11 19— [: 11 19—
12 20 12 20 ::’
——e 13 21 EE’ $ 13 21
+——o 14 E 22 ——=o 14 2 e
I:: 15 23 ﬁ [: 15 F Be——>
16 [90v | 30v | 24 16| 120V | 40V |54 ®
+— e 17 20 ¢ |25 a o 171 32921 8 |5 ::'
e 18 26 e 18 2 ®

LL 1620, LL1623, LL1627



Tibeliusgatan 7 International Domestic
L U N D A H L SE-761 50 NORRTALJE Phone  +46-176 13930 0176-13930
— TRANSFORMERS - SWEDEN Fax +46 - 176 13935  0176-13935

L L1620, LL1623, LL1627
Suggested connection diagram for simplified switching between
different output impedance.

Switch between secondary connections B and C
(numbers refer to LL 1620, LL1623, LL 1627 secondary taps)

®
Iil > B C
SPKR Bridge c-b c—f
Bridge e—f e—i
Bridge a—i
n Possible PCB layout for 3 jumpers
16 B a |
b ¢ |f e
24
23 -
SPKR C [a |i
b |lc f |e
15
. >

Switch between secondary connections C and D
(numbers refer to LL 1620, LL1623, LL 1627 secondary taps)

> C D
SPKR Bridge c—b c—f
Bridge d-—f d-—g
Bridge e-g
Possible PCB layout for 3 jumpers
Cle g |d
b ¢ |f
D|e |[g d
SPKR b [c ¢
|

R050510
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LL1620_HOUSING

Housing for LL1620-size tube amp transformers. (LL1620, LL1623, LL1627, LL1648, LL1649,
LL1650, LL1651, LL1679, LL2410, LL2414, LL2418, LL2419, LL9202)

I

LI T

Dimensions 126 mm (4.95”) tall, Material 2 mm construction steel
95 x 95 mm (3.76” x 3.76”) footprint
Finish Medium charcoal semi-gloss powder coat Logo Black silk screen print

LL1620_housing footprint.
NOT TO SCALE. For mounting, drill 4 x 4.5 mm holes for M4 screws, and one 20mm hole for cabels.

A
| ® 7y
4% M4 /
All dimensions in mm 21 95
X 26.5
32
60
31.5
® ® X
- - 17.5
v v
275 | 40 .
< 95 > R101215 PL
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Noninverting Drive Transformer for Tube Amplifier Output Stage

LL1621

LL1621 is a noninverting high inductance drive transformer for tube amplifier output stages.
The transformer has a special audio C-core of our own production, and the coil is made using a low capacitance coil
winding technique. LL1621 is available in Push-pull and Single-end versions.

Turnsratio:

1+1:1+1

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensionsin mm)

« 24
y
oY
¥ 4\ °r i s 21 3 4 21
4 x M3 I,,|+ I,,I+
Mounting holes —
52 70 m, l'rr],
Bottom view
7 8 6 5
8 7 6 5
—— o o o o
v o (0]
A
39 - 61
LL1621/P-P LL 1621 /6mA LL1621/20mA
Weight: 0.5 kg 0.5 kg 0.5 kg
Static resistance of each primary (avarage) 445 Q 445 Q 445 Q
Static resistance of each secondary (avarage) 455 Q 455 Q 455 Q
Recommended primary DC current, primariesin series 6 mA 20 mA
Maximum DC current before saturation, primariesin 10 mA 35 mA
series
Primary inductance (primariesin series) >300 H 130 H 30H

Freq. response (EXAMPLE!)

I solation between primary and secondary windings/ between windings and core:

LL1621/6mA

source 3.9 k, no load

Output stage drive examples :

4kV/2kV

+/- 0.5 dB 10 Hz -- 100 kHz

Single end drive

0.1 pF

1 5

2 LL16216
.. SE .

V4 D>—

Push-Pull drive

0.1 pF

1 5

2 | L1621° °

*3 PP 7 ¢

R971023
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Line Output Transformer for Tube Amplifiers
L L1630

LL 1630 isaline output transformer for tube amplifiers.
The transformer is highly sectioned, and wound with a special low capacitance winding technique. This resultsin
very good high frequency performance. The transformer has a special audio C-core of our own production.

Turnsratio: 72+72:1+1
Winding schematics, physical dimensions, pin and mounting hole layout (all dimensionsin mm)

24

A

oo o oo

\ 9 76 4 21
4xM3 l,,l,,l*l,,l,,l,,
Mounting holes
” " M

Bottom view

18 16 13 11

v 0O
hd 0 1+1

39 61

A

LL1630/5mA LL1630 P-P

Static resistance of each primary (aver age) 480 W 480 W
Static resistance of each secondary (average) 14 W 14 W
Primary DC current, primariesin series(For Bp=0.9T) 5 mA

Maximum DC current before core saturation, primariesin series 9mA

Max standing DC current through any primary section 40mA 40mA
Primary inductance (primariesin series) 130 H > 300H
Frequency response @ 0 dBU output level 10Hz-40KHz 5Hz-40KHz
(Source 2 kW, load 600W. Primaries terminated as suggested below) +/-0.5dB +/- 0.5dB
Max. output level at 30 Hz (Secondariesin series) 18V rms 45V rms
Weight 0.5kg 0.5kg

I solation between primary and secondary windings/ between 4KkV | 2kV 4KkV | 2kV

windings and core

Application examples. Suggested primary terminating resistors 10 k each.

Single End Push-Pull
+
mA
° ]
Rt > 1 e R _: ; 1 e
R LL163q3 R R LL1630
¢ * 4 5mA *4 p.p 3¢
R R
—e 7 16 ® o 7 16 ®
R * R *
o 18 4—> = o o 18 o—>
* Indicates phase

R030116
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Tube Amplifier Interstage Transfor mer

L L1635

LL1635isan interstage transformer for tube (valve) amplifiers available in Push-pull or Single-end versions.
The transformer is highly sectioned, and wound with a special low capacitance winding technique which
resultsin very good frequency response. The transformer has a special high flux, low distortion audio C-core of
our own production. NOTE: LL1635 is not suitable for SE to PP interstage. For this application we suggest

transformer LL 1660 or LL1660S

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensionsin mm)

.24
I l 1+1
9 76 4 21 6 7 9 4 2 1
4x M3 I | I | | l
Mounting holes + *
52
70 + +
Bottom view
19 17 14 12 17 19 14 12
| [ [ o o
! © (o)
A 1+1
P 39 61
Weight Turnsratio Static resistance, each primary Static resistance, each secondary
0.5Kg 1+1:1+1 500 W 500 W
LL1635P-P  LL1635/5mA LL1635/20mA
Primary DC current, primariesin series(for Bo = 0.9T) 5 mA 20mA
Maximum DC current before saturation, primariesin series 9mA 35mA
Primary inductance (primariesin series) >300H 130H 30H
Frequency response, primariesin series 5Hz-60kHz 10Hz-60kHz 20Hz-75kHz
(Source 4 kW for PP and 5mA, 2 kWfor 20 mA. Load 68 pF ) +/-1dB +/-1dB +/-1dB
Group delay @ 20 kHz (Source and load as above) 0.5us 0.5us 0.5us
Max. output voltage @ 30 Hz 2x220V peak  2x90V peak 2x90 V peak
(tot. 310Vrms) (tot. 125Vrms) (tot. 125Vrms)
Recommended max DC current through any primary section 40mA 40mA 40mA
I solation between primary and secondary windings/ between 4KkV |/ 2kV 4KkV |/ 2kV 4KkV |/ 2kV

windings and core

Application examples. I nter stage transformer.

5 mA

Single-end to single-
end interstage

+
1
2 12
e /4 14
LL1635
® 6
7 17 © |
*
—e O 19 e a \ )
/7777

* Indicates phase

Push-Pull to push-pull
interstage

*

/7777

kld

R030116
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Microphone I nput Transformer
LL1636

LL1636 is an audio input transformer for applications where a high turn’s ratio is desired. The transformer is
built up from two coils, each with a secondary winding surrounded by shields and two primary windings. This
structure results in an excellent frequency response. All winding ends are available on the pins. Thus, the
transformer can be configured for a number of different turn’s ratios.

The LL1636 is made with amorphous core material. As this type of core does not store energy (unlike
conventional mu-metal cores) the low frequency resonance with external series capacitors is practically
eliminated.

Turnsratio: I1+1+1+1:10+10
Dims. (Length x Width x Height above PCB (mm)) 30x22.5x 145
Pin Layout (viewed from pinsside) and Windings Schematics:
1 —= .
ol 9o 2 > 9
o2 10 o § g
03 1o 3 10
o4 4 . 13
o5 13 o
o6 14 o ? + + 14
o7 150 § 16
o8 16 o 6 C
15
5
Can + core 14
Spacing between pins: 2.54 mm (0.1")
Spacing between rows of pins: 22.86 mm (0.9")
Weight: 27 ¢
Rec. PCB hole diameter: 1.5 mm
Static resistance of each primary (average): 10Q
Static resistance of_each secondary (average): 415 Q
Self resonance point : > 250 kHz
Frequency response
(@ -10 dBU, all in series. Source 50Q , load 100 kQ) : 10 Hz -- 25 kHz +/- 1 dB

10 Hz -- 90 kHz +/- 1.5 dB
Distortion (primaries connected in series, source impedance 50Q ): < 0.5% @ -2 dBU, 50 Hz
Primary noload impedance @ 0 dBU, 50 Hz, all in series: 8 kQ typically
Core/ Can: Amorphous Strip Core / Mu-metal can
I solation between windings/ between windings and core: 3kV/15kV

Turnsratio and possible use at different termination alter natives. Termination alter natives are shown on
the following page.

Termination Turns Copper Resistance Possible Use
Alternative  ratio  prim/sec

A 1:5 40Q /790 Q 400Q / 10 kQ

B 1:5 10Q /200 Q Not recommended
C 1:10 10Q/790 Q 100Q / 10kQ

D 1:10 2.5Q/200Q Not recommended
E 1:20 2.5Q/790 Q 25Q /10kQ

R980429



L L1636 Termination Alternatives
(Left sdeisinput if not stated otherwise)

11 Pin sideview

1 9 o —o 1 9 o— R
+ —o 2 10 o+4+—xX
. 2 10 o4——x * 103 A 110
Me— 3 lla 4
4 CENTER TAP
Lo 5 13 o
s A 130 g P
x—E»? 15 o sme2 A e 18—
8 16 o—— % cT
—o 1 9 o— —o 1 90— ,
*,—02 10 o- > % o 2 10 o
— 3 11 o » o 3 11 o
-tz4 B CT -0 4 B
¢—o5 13 o —0 5 CENTERTAP 130
L—o0 6 14 o o 6 14 o
Htg? 15 0] | 777 o7 15 0 | 177777
8 16 o—e——X ——o0 8 16 o—e—X
—o 1 9 o— R —o 1 904 ,
’r—Og ]1-20——)( . o 2 10 o+——X
— o % - 3 llo
——o o —o 5 13 o
o6 14 o o6 CENTER TAP 14 o
)(_EgY 15 o 77 o7 15 o 177T?
8 16 o—X ——o0 8 16 o—X
1 90— + ol 9 o—
+ % ]]:]0_: -~ *0—02 100—%(
x 4 Y¥—¢9—0 3 11 o
o 4
. Do B E o
%—e¢—0 7 15 od | s77rrs ° °
¥—e¢—o07 15 aJ 177777
L——o0 8 16 o—e——X [ o8 16 o—x
—o 1 9 o— —o 1 90——»p
ouT1 o 2 F 10 o——— IN+ . © 2 10 o——» OUT1
“Tres 11 o— IN GND > °3 G 11 o——— N GND
< ° PLIT °
OUT 2 * Lo 5 S 13 o—— OUT1 GND —o 5 PLIT 13 o——— OUT1 GND
L 56 14 o—— OUT2 GND 6 14 o—— ouT2 GND
<«—t—o7 15 o— » 07 15 <
o8 16 o—« IN- —o 8 16 o——3» OUT2
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Choke LL 1638

The LL1638 is a 2 coils choke for tube amplifier anode supply.
The choke is available with different core air-gap, which results in different inductance and DC current

capability.

The coil is wound using our standard high internal isolation technique with isolation foil between each copper
layer. The core is an audio C-core of our own production.

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensionsin mm)

« 35
A
Vo ] o o (-]
7y v\ 0 6 4 3 4 6 4 1 3
4x M4 +|,,I +I,,I
Mounting holes —
75 05 -
Bottom view
Y o (0]
A
p 50 R 75
Weight: 1.35 kg
Static resistance of each winding: 18Q
I solation between windings/ between windings and core: 4kV/2kV
Coailsin series Coailsin parallel
In- Recommended | Saturating In- Recommended Saturating
Type ductance DC current current ductance DC current current
LL1638/4H 4 H 400 mA 575 mA 1H 800 mA 1150 mA
LL1638/8H 8 H 200 mA 290 mA 2H 400 mA 580 mA
LL1638/10H 10H 150 mA 215 mA 2.5H 300 mA 430 mA
Max. ripple voltage 300V rms / 150V rms /
at rec. DC current 100 Hz 100 Hz
Suggested connections:
Serial connection Parallel connection
+ ® 1 3 @ — 3 @
J_ LL1638 :l L 8
—= 9 4 6 o 9 4
|

Serial connection for improved common mode rejection

1

—

=

@1
LL1638

e 4

3 @

6 o

R

R010223
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LL1638_HOUSING

Housing for LL.1638 and L L1660 size chokes and transformers.

Dimensions 110 mm (4.33”) tall, Material 2 mm construction steel
95 x 80 mm (3.76” x 3.15”) footprint
Finish Medium charcoal semi-gloss powder coat Logo Black silk screen print

LL1638_housing footprint.
NOT TO SCALE. For mounting, drill 4 x 4.5 mm holes for M4 screws, and one 20mm hole for cables.

A A
/ 26 AN

20

4 x M4

21

21
All dimensions in mm

/
< 26
o -
4x 25 <'O LUNDAHL| T

—/
— TRANSFORMERS — /
A

40
60

A
A 4

A
\ 4

95 R130301 PL

4
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Mains Transformers for Tube Amplifiers
LL1648, L1L.1649, LL.1650, LL1651

C-core mains transformers. The core is assembled with a small air-gap to compensate for any mains DC-
unbalance. Estimated power rating 250 VA which can be increased with good cooling. Magnetic stray is
extremely small if secondaries of the two coils are loaded identically.

Physical dimensions, pin and mounting hole layout (all dimensions in mm)

. . 53 .
Primary connections N > Secondary connections
F Y
° ° ° ° I \ O, 0O }— * ° ° ° °
5 6 7 8 ,\ 12 14 13 11
4 x M4
Mounting holes ° °
90 13a
118 o 14a o
Bottom view 16a 15a
1 2 3 4 16 18 17 15
° ° ° ° = o) ' o ° ° °
A 4
144, 13a, 16a and 15a are old positions
78 85 for secondary pins 14, 13, 16 and 15
Weight 2.5 kg

Winding schematics:

juz cOil‘T‘_cgﬂz :Lj
RN N

13 11 17 15 14 12 18 16

Connection alternatives. Primary in series for 230V (left) and in parallel for 115V (right).

Prim ———— e Sec2 | Prim =3 133 Sec?2
_H.‘ 5 15e—> —&——5 15— 3
Sec 1 6 17e— 35 Sec4 Sec 1 o6 17e___33 Sec4
_%—07 16e—m—> Y 16— >
L8 18e— 35 Sec5 L_.s 18e— 35 Sec5
Copper resistance, no load output voltages and max recommended transformer current (rms) with
primary connected to 230 V serial / 115V parallel and Sec 1 connected as above
Type Primary res. Sec1 Sec 2 Sec 3 Sec 4 Sec S
Serial/parallel
LL1648 7.5Q/190 2002/350V | 0.1Q/59V | 0.1Q/59V | 0.1Q/66V | 0.1Q/6.6V
0.63A 3.1A 3.1A 3.1A 3.1A
LL1649 75Q/19Q | 84Q/230V | 0.1Q/6.6V | 0.1Q/6.6V | 0.1Q/6.6V | 0.1Q/6.6V
1.0A 3.1A 3.1A 3.1A 3.1A
LL1650 75Q/190 2002/350V | 0.1Q/6.6V | 0.1Q/66V | 0.1Q/66V | 0.1Q/6.6V
0.63A 3.1A 3.1A 3.1A 3.1A
LL1651 75Q/19Q 42Q/500V | 0.1Q/6.6V | 0.1Q/6.6V | 0.1Q/6.6V | 0.1Q/6.6V
0.43A 3.1A 3.1A 3.1A 3.1A

Please note!

Output current from rectifier: 63% of above with condensor input rectifier, 95% of above with
choke input rectifier.

R150220
Pl
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Line Output Transformer LL 1654

The LL1654 is a 5 section line output transformer, 5 kQ : 600 Q , for tube amplifiers.
The C-core is an audio core of our own production.

Phone:Int +46-176 139 30 Fax: Int +46-176 139 35

Nat 0176-139 35

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensions in mm)

« 35 .
< > 5 kQ side
A
VoY I o o o o
4 “\ °H 11 8 4 1 11 8 4 1
4 x M4 +l||l||l I,,I,,I+
Mounting holes
75 95 + M I’VTYYYYTY]#
Bottom view
22 19 15
22 19 15 12
o o o o
v e (o] 600 Q side
A
50 75

Weight: 1.35kg
Static resistance of each primary winding: 134 Q
Static resistance of each secondary winding: 15 Q
Primary inductance (Primaries in series, DC 40 mA, Primary
voltage 150V, 50 Hz) 58H
Isolation between windings / between windings and core: 4kV/2kV

Suggested use:

=

4

8

_|_

*c
1 12

3

11

E

=

15

195

22

]

R961217
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Mains|solation Transfor mer
LL 1655

LL1650 is a C-core mains transformers for isolation and DC current elimination. The core is assembled with a
carefully selected, very small air-gap to compensate for any mains DC-unbalance. Estimated power rating 300
VA which can be increased with good cooling.

Physical dimensions, pin and mounting hole layout (all dimensions in mm)

. 53
Connections < >
A
o o o o I A 9 o ————\
7 5 3 1 /\
4 x M4
Mounting holes
90 115
Bottom view
16 14 12 10
(-] o (-] (-] v — o o &\_////
y
p 8 75 78
Weight: 2.5kg
Copper resistance, windings 1 - 3 and 7 - 5 respectively 33Q
Copper resistance, windings 10 - 12 and 14 - 16 respectively 2.9Q
Isolation between windings / between windings and core 4kV/4kV

Winding schematics:

1 3 7 5
l lCOill cOﬂz,| |

1 1 1 1

Suggested use:

230 Vin, 230 V out

ol 10
o3 11655 12e
o5 lde
o7 16

230 Vin, 115V out

ol 10
o3 12

LL1655 12e]
o5 14411
o7 16

—_—

S5Vin, 230V ou
ol 10e

'.3 LLl 12
5 655 l4e
rys 16e

+—
|

R970207
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Mains I solation Transfor mer

LL 1658

LL1658 is a C-core mains transformers for isolation and DC current elimination. The core is assembled with a
carefully selected, very small air-gap to compensate for any mains DC-unbalance. Estimated power rating
100 VA which can be increased with good cooling.

Physical dimensions, pin and mounting hole layout (all dimensions in mm)

. P 35 R
Connections < >
A
° ° ° ° I A 9 o ————\
7 5 3 1 /\
4 x M4
25 Mounting holes 98
Bottom view
16 14 12 10
o -] -] o ' v — o o v//
y
50 75
Weight: 1.35kg
Copper resistance, windings 1 - 3 and 7 - 5 respectively 11.3Q
Copper resistance, windings 10 - 12 and 14 - 16 respectively 9.9 Q
Isolation between windings / between windings and core 4kV/4kV

Winding schematics:

1 3 7 5
l lCOill cOﬂz,| |

1

+

[

1 1

Suggested use:

230 Vin, 230 V out

ol 10
o3 11658 12e
o5 lde
o7 16

230 Vin, 115V out

ol 10

o3 12
LL1658 12e]

o5 14411

o7 16

—_—

S5Vin, 230V ou

ol 10e

+—
|

'.3 LLl 12
5 658 l4e

rys 16e

R970422
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Inline Microphone Transformer
L L1659
Turnsratio: 10:1
Dims:
Length 35mm
Width 15 mm (max)

Height above PCB
Distance between pins
Side and top views and winding schematics:

12 mm (max)
5.08 x 30.48 mm (0.2” x 1.2”)

+ +
@ ]
1 ] 3l
o 1:10 ]
[ | L :
1:10
Static resistance of primary: 810 Q
Static resistance of secondary: 14 Q
Core: Amorphous strip core
Max signal level: approx. 1.2 V/ 12 Vr.m.s. @ 50 Hz

I solation between windings/ between windings and core:

2kV/1kV

R980317
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Inline Microphone Transformer

LL1659CT
Inline transformer LL 1659 with center tap
Turnsratio: 10:1
Dims:
Length 35mm
Width 15 mm (max)
Height above PCB 12 mm (max)

Side and top views and winding schematics:

®
LL1659

0 1:10

+

0.1"
0.1"

ct

0.1

12"

==

1:10 *

Static resistance of primary:
Static resistance of secondary:
Core

Max signal level:

810Q

14 Q

Amorphous strip core

approx. 1.2V /12V r.m.s. @ 50 Hz

I solation between windings/ between windingsand core: 2 kV/1 kV

R991123
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Tube Amplifier Interstage Transformer / Line Output Transformer

L L1660

LL 1660 is an interstage / line output transformer for tube amplifiers. The transformer is available with different
core air gap for PP or SE drives.
The transformer is wound with a special low capacitance winding technique to achieve best high frequency
performance. The transformer has a specia high flux, low distortion audio C-core of our own production.

The LL1660PP is assembled with asmall core air gap to alow for some DC current unbalance.
For the S.E. versions of the LL1660, the core air gap is chosen such that the denoted DC current (18mA for a

LL1660/18mA) generates ano signal core flux density of 0.9 Teslawhen used with all primariesin series. This
leaves aflux density swing of 0.7 T for the signal.

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensionsin mm)

.36 R 5 ot
A
A ;
7'y (} () _ l e o o o e o o o 5 i‘: 13
\ 109 87 5432 c
3 ot 16
4x M3 %
Mounting holes B
56 4
. 73 +
Bottom view 9
21 18 16 13 B +,21
8
\ 0 O —_— ) L] L] L] C
\ 10 B C 18
A
~ 53 j 61 R 7
Weight Turnsratio Static resistance, Static resistance, Static resistance,
winding A winding B winding C
0.75Kg 1+1+1+1; 2.25+2.25 315W 240 W 625 W
Max. current through any single section: 50 mA
I solation between primary and secondary windings/ between windings and core: 4 kV /2 kV
Type LL 1660 PP LL 1660 PP LL1660/18mA | LL1660/10mA A\
Connection Alt M~ Alt N Alt Q Alt S P
PPto PP Interst. | PPLineoutput | SELineOutput | SEto SE Interst. P
2.25+2.25: 242 2.25+2.25:1 45:1 4:45 |
Primary DC current for - - 16 mA 10 mA i
0.9 Tesa &S
Primary Inductance 290H 290H 100H 130H t
Freg. Response (+/-1dB) | 20Hz—-25kHz | 16 Hz—30kHz | 11 Hz—-35kHz | 25Hz- 40 kHz |
@ source impedance (*) 15kW 15kW 3KW 14 kW =4
Secondaries open S
Max output 2 x 260V r.m.s. 130V r.m.s. 57V rms. 250V r.m.s.
voltage @ 30 Hz
Type _ L L 1660/10mA L L 1660/10mA (*) The source impedances used in
Connection AltT Altv the tables indicates a recommended
SE tozs:EAJgterst. SE;;:!DZI Teert' upper limit, unless freg. response can
- be compromised.
Primary DC current for 20 mA 18 mA At lower source impedance resonance
0.5_9 Tesla peaking will occure. It can be
Primary Inductance 33H 42H reduced using secondary load
Freg. Response (+/-1dB) | 25Hz - 30 kHz 25 Hz - 30 kHz resistors.
@ source impedance (*) 3.5kwW 3.5kwW
Secondaries open
Max output 250V r.m.s. 220V r.m.s.
voltage @ 30 Hz RO30211
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Tube Amplifier Interstage Transformer / Line Output Transformer

L L1660
Connection Alternatives

V+ V+
®|! | | I ®
A * 21 10 \® m@ .21 10 =
9 -2 ) 9
8 Togri 8 \
e 18 7e 18 7 -
16 5e
A .- S e 16 ;
3 Togrid 3
13 2 13 5
Alt. M (new!) Alt. N
2.25+2.25: 2+2 /7'77 225+2.25: 1
Push-Pull to Push-Pull |nter5tage Push-Pull to Line Output
V+ v+
I I
* 21 10« % 2 13
9 - 3
8e > 4
» 18 7 5 16
* 16 5e 7 18
4 ® 8
® 3e 9 ®
) — 13 2 () ' 10 21 I >
To grid
Alt. Q Alt. S
45:1 .
Single End to Line Output _ 4:4.5 77
Single End to Single End Interstage
v+ V+
I I To grid
2 13 21 10 N
3 9 e
4 ® 8
5 16 ﬁ e 18 7®
7 18 . 16 5 'EJ grid
@9 8 4 e >
9 ® 3 ®
(=) ' 10 21 ' = 13 2
To grid
AT g Alt.V (new!)
' 225:2+2
2:45 .
Single End to Single End Interstage/7-77 Single End to Push Pull Interstage /7-77

@ Phase Indicator

Alt. M”" and Alt. V have been introduced to improve balance in PP applications

R030211
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Tube Amplifier Phase Splitting I nterstage Transfor mer
L L 1660S

LL1660S isaversion of LL 1660 with internal Faraday shields to improve balance in phase splitting interstage
applications. The transformer is available with different core air gap for different driving tubes.

The transformer is wound with a special low capacitance winding technique to achieve best high frequency
performance. The transformer has a specia high flux, low distortion audio C-core of our own production.

The LL1660S is assembled with a small core air gap to allow for some DC current unbalance.

For the L1660S, the core air gap is chosen such that the denoted DC current (18mA for a LL1660S/18mA)
generates ano signal core flux density of 0.9 Teslawhen used with windings 2 through 10 in series. This leaves
aflux density swing of 0.7 T for the signal.

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensionsin mm)

36
< > 5 ot
A
A § +
7'y (} () - l e o o o e o o o 5 : 15
\ 109 87 54 32 ¢ c
3 ot ! 16
4)_( M3 5 Lo——»13
Mounting holes
56 4
) 73 +
Bottom view 9 -----18
B I
2120 18 1615 13 8 ! é—o 21
N A O _— o o ° o o 3 | C
- ] 10 oF | 20
3
y 53 j 61 R 7
Distance between pins 0.2” (5.08mm)
Distance between rows of pins 1.8" (45.7 mm)
Pin diameter 1.2 -1.4 mm
Weight Turnsratio Static resistance, Static resistance, Static resistance,
winding A winding B winding C
0.75Kg 1+1+1+1: 2.25+2.25 315w 240 W 625 W
Max. current through any single section: 50 mA

I solation between primary and secondary windings/ between windingsand core: 4 kV /2 kV

Type LL1660S/PP | LL1660S/10mA AN
Connection Alt A AltB (@)
PPto PP Interst. | SE to PP Interst. o]
2.25+2.25: 2+2 225:2+2 |
Primary DC current for - 18 mA i
0.9 Tesla S
Primary Inductance 290H 42H t
Freg. Response (+/-1dB) | 20Hz—-25kHz | 25Hz- 30kHz
@ source impedance (*) 15kwW 3.5kwW ﬁ
Secondaries open S
Max output 2 x 260V r.m.s. 220V r.m.s.
voltage @ 30 Hz

R030220
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Tube Amplifier Interstage Transformer LL 1660S
Connection Alternatives
V+
I I
ﬂ? .21 10 ®
20 9 =
8 To gri
v 18 7e
16 5
A » 15 4 e >
3 To grid
. 13 2e
/7777 /7777
Alt. A
2.25+2.25 : 2+2
Push-Pull to Push-Pull Interstage
V+
I I Togrid
® 21 10 9
20 9 =
(=) ge
- 18 7e
16 5e To grid
15 4 >
3 ®
. 13 2
/7777 /7777
Alt. B
& Phase Indicator 225:2+2

Single End to Push Pull Interstage
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Mains|solation Transformer with Stepup Windings
LL 1662

LL1662 is a C-core mains transformer for isolation and DC current elimination. The core is assembled with a
carefully selected, very small air-gap to compensate for any mains DC-unbalance. Additional two windings of
10V each are provided to compensate for voltage drop and low mains voltage.
Estimated power rating 300 VA, which can be increased with good cooling.

Physical dimensions, pin and mounting hole layout (all dimensionsin mm)

« 23
I o
° ° ° ° 4 9 0
4 x M4
Mounting holes
90 115
Bottom view
16 14 12 10 24 22 20 18
(] (] (] (] o o (] o
Y11 ©° (0] '
78 75 .
< < > Transformer weight 2.5kg
Copper resistance Voltage at 50 Hz
Windings1- 3and 7 - 5 respectively 33Q 115V
Windings 10 - 12 and 14 - 16 respectively 29Q 115V
Windings 18 - 20 and 22 - 24 respectively 03Q 10V
I solation between windings/ between windings and core 4kV/4kV
Winding schematics:
1 3 7 5
l I Coil 1 Coil 2 ,l I
¢| Y'Y | +| Y'Y | 4| Y | 4' Y |
22 24 10 12 16 14 20 18
Usage:
230 Vin. 230 V out 230 Vin, 240 V out
ol 106 1 10
o3 12e o3 12
o2 LLiee2 j7e °0 LlLiee2 j7e =
o7 16e o7 16e ¢ ¢
24 222018
230 Vin, 115V out
ol 10e.
*3 Lies2 T2en) 230 V in, 250 V out
il 16 o1 10e
e3  ||1662 12e
115 Vin, 230 V ou * 1ae 1' ! l !
ol 10 24 222018
1—-:§ LL1662 ﬁ:
il DG 16e

R010208
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Turnsratio

Tube amplifier output transformer LL 1663
5k : 8 ohms

The LL1663 is afour-sectioned dua coil C-core tube amplifier output transformer for 5 k: 8 ohms impedance
ratio available in PP and SE versions.
The coil iswound using our high internal isolation technique with isolation foil between each copper layer. The
coreisan audio C-core of our own production.

12+12: 1 or (4+8)+(4+8): 1
Winding schematics, physical dimensions, pin and mounting hole layout (all dimensionsin mm)

3D
7'y (} () I l . . . . . . 1 +
11 5 3 4
\ ;
4x M4 .
Mounting holes
75 95 5 o pa o 13
Bottom vi + él
ottom view 11 17
17 13 8
I 0 o L] L]
N 4
. 50 - ) 75 ‘
Weight: 1.35kg
Static resistance of each primary: 102 W
Static resistance of secondary: 04W
I solation between windings/ between windings and core; 4kV [ 2kV
Max DC current through any primary winding: 160mA
LL 1663/PP L L 1663/50mA L L1663/100mA
Primary inductance (approx.) 35H 17H
Max primary signal 450V RM.S. @30 Hz | 200V RM.S. @ 30 Hz 200V RM.S. @ 30 Hz
Max output power @ 30 Hz 40W (8W spkr) 8W (8W spkr) 8W (8W spkr)
Suggested use;
v+ V+
®
4.
1 —1 g o 1 +
" Platel B
UL1 33% o 3 e 3
Plate 1. 5 5
o 7 — 7
1 17 ——
UL2 33% — 9 ¢ 9
Plate 2 — 11 11

LL 1663 used in Push Pull

Plate-to-plate impedance
5k at 8 ohmsload

LL1663 used in Single End
Primary impedance 5k at 8

ohms load

R030404
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Tube amplifier output transformer LL 1664
3k : 8 ohms

The LL1664 is afour-sectioned dua coil C-core tube amplifier output transformer for 3 k: 8 ohms impedance
ratio available in PP and SE versions.

The coil iswound using our high internal isolation technique with isolation foil between each copper layer. The
coreisan audio C-core of our own production.

Turnsratio 96+96:1 or (3.2+6.4)+(3.2+6.4) : 1
Winding schematics, physical dimensions, pin and mounting hole layout (all dimensionsin mm)

3D
7'y (} () | l . . . . . . 1 +
1 9 7 5 3 1 32
\ ;
4x M4 6
Mounting holes +
75 95 5o o 13
Bottom view Ly '
° 11 L 17
17 13 6.4
\ 0 o L] L]
N 3.2
y o0 75
Weight: 1.35kg
Static resistance of each primary: 74 W
Static resistance of secondary: 05w
I solation between windings/ between windings and core; 4kV [ 2kV
Max DC current through any primary winding: 200mA
Primary leakage inductance, primariesin series. 8mH
LL 1664/PP L L 1664/50mA L L 1664/100mA
Primary inductance 35H 17H
Max primary signal 410V RM.S. @30 Hz | 180V RM.S. @ 30 Hz 180V R.M.S. @ 30 Hz
Max output power @ 30 Hz 55W (8W spkr) 10W (8W spkr) 10W (8W spkr)
Suggested use;
V+ V+
® +
4.
1 13 &——p 1 13 —F—p
Plate 3
UL1 33% o 3 .
Plate 1. 5 e 5
. R . 7
! 1 17 — 1
UL2 33% [+ 9 * 9
Plate 2 o 11 1
LL 1664 used in Push Pull LL 1664 used in Single End
Plate-to-plate impedance Primary impedance 3k at 8
3k at 8 ohmsload ohms load

R030404
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Mains Transformers for Tube Amplifiers
LL1665
230V : 530V + 530V + (4 x 6.6V)

C-core mains transformers. The core is assembled with a small air-gap to compensate for any mains DC-
unbalance. Estimated power rating 250 VA which can be increased with good cooling.
Physical dimensions, pin and mounting hole layout (all dimensions in mm)

. . _ 53 R .
Primary connections « — Secondary connections
° ° ° ° I 7y Q 0 }— * ° °
5 6 7 8 /\ 12 11
4 x M4
Mounting holes °
90 118 . 14 13
Bottom view 16 15
1 2 3 4 18 17
(] (] (] o v ™~ O o ' o o
78 - J 85
Weight 2.5 kg

Winding schematics:

e 1
T

13 11 17 15 14 12 18 16

Connection alternatives.

A: 230 V in, 530-0-530V out for tube full wave rectifiers B: 230V in, 530V out for silicon full wave rectifiers
Prim %—“ —eol llevu-—o Prim —%—l.. ol lle—m >
230V —e?2 13— Sec 2 230V —e2 13— 33 Sec 2
—— 3 DRe— > 03 — 3 Re—> 03
—e4 lde— 2> L o4 14e— 35 €€
530V &— 5 15¢— > Sec 4 Sec 1 ;6—05 50— s
Secl -0- <o o6 170335 S€C 6 17— 35 Se€c4
530V <—t—e7 16e—— > o s 530V & 7 16e—> o005
[ o8 18e— 33 L8 18e— 335 €€

Copper resistance, no load output voltages and max recommended transformer current (rms) with
primary connected to 230 V and Sec 1 connected as above

Connection alternative Primary Sec 1 Sec 2 through §
resistance each
A 7.5Q 98 O/ 530V-0-530V 0.1Q/6.6V
035A 3.1A
B 75Q 49Q/530V 0.1Q/66V
05A 3.1A

Please note!  Output current from rectifier: 63% of above with condenser input rectifier, 95% of above with

choke input rectifier R150220

Pl
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Tube anode chokes

LL1667 and LL 1668

The LL1667 and LL1668 are anode chokes for tube amplifiers. The chokes are built with two coils and are using our

own special audio C-core. The coils is made using a low capacitance coil winding technique. The two coil structure
greatly reduces the risk of picking up hum caused by external magnetic fields from e.g. mains transformers.
The LL1667 and LL1668 are available with different core airgaps resulting in different inductance-DC current

combinations on request.

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensionsin mm)

« 36
Ty
X O\ 0 I PR 1 3 4 2 1
4 x M3 I,,|+ I,,I+
Mounting holes —
56 73
Bottom view
\ 4 0 0
A
P 45 R 63
LL 1667 LL 1668
Weight: 0.78 kg 0.78 kg
Static resistance of each winding 1.2 kQ 340 Q
Max DC current per winding, all applications 40 mA 80 mA
| solation between windings and core: 4kV 4kV
Type Approx. inductance Standing Saturating Max signal voltage @
(windingsin series) DC current DC current 30Hz
LL1667 / 15mA 270 H 15 mA 25 mA 390V RMS
LL1668/25 mA 100 H 25mA 40 mA 235V RMS
Usage:
Single-end
v+ g v+ Push-pull
* 1 * 1
P LL1667 P LL1667
or or
®*3 LL1668 3 LL1668
® 4

NOTE! In previous shipments (and datasheet) of LL1667 and LL1668 (labeled "Choke

LL166..."), the core air gap were incorrectly set.

From Nov 1, 2000, airap is corrected and the chokes are labeled "Anode Choke..."

R001106
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Mains Transformers for Tube Amplifiers
LL1669

C-core mains transformer. The core is assembled with a small air-gap to compensate for any mains DC-unbalance. Estimated
power rating 250 VA which can be increased with good cooling. Magnetic stray is extremely small if secondaries of the two
coils are loaded identically.

Physical dimensions, pin and mounting hole layout (all dimensions in mm)

. : 53 .
Primary connections < —> Secondary connections
° ° ° ° I X Q 0 |— * °
5 6 7 8 ’\ 16 15 14 13 12
4 x M4
Mounting holes
90 118
Bottom view
1 2 3 4 21 20 19 18 17
(] (] o o A A 0 o ' o -] o [} o
78 R J 85
Weight 2.5 kg

Winding schematics:

juz Coil‘l—\_Cb'il 2 :Lj
[ N

13 12 18 17 14 19 15 16 20 21

Connection alternatives. Primary in series for 230V (left) and in parallel for 115V (right).

s 13— 3y 13— 3y
Prim ———>——e1 12— 3 S€C2 | pu N o 1 12¢— 5 Sec2
230V _‘g 18— 33 Sec 3 115V —e?2 18— 33 Sec 3
+—o4 i;.ﬁ ec + ?1 1;% ec
s 1+2 16.—>; Sec4 ;%*5 16,_>9 Sec 4
ec —e 2 23 ) o6 2 23
_%_.7 2(1)._> Sec 5 Sec l_e__ﬂ 22,_> Sec 5
L8 14 .3 L8 1433
19 S Sec6 196 S Sec6

Copper resistance, no load output voltages and max recommended transformer current (rms) with primary connected
to 230 V serial / 115V parallel and Sec 1 connected as above

Primary res. Sec 1 Sec 2 Sec 3 Sec 4 Sec 5 Sec 6

Serial/parallel

75Q/19Q 28Q2/390V | 0.1Q/6.6V | 0.1Q/66V | 0.1Q/66V [ 01Q/66V [ 35Q/110V
0.55 A 3.1A 3.1A 3.1A 3.1A 40mA

Please note!  Output current from rectifier: 63% of above with condensor input rectifier, 95% of above with choke input

rectifier. slisozzo
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Mains Transformers for Tube Amplifiers
LL1669A

C-core mains transformer. The core is assembled with a small air-gap to compensate for any mains DC-unbalance. Estimated
power rating 250 VA which can be increased with good cooling. Magnetic stray is extremely small if secondaries of the two

coils are loaded identically.

Physical dimensions, pin and mounting hole layout (all dimensions in mm)

. : 53 .
Primary connections < —> Secondary connections
° ° ° ° I X Q 0 |— * o ° °
5 6 7 8 ’\ 16 15 14 13 12
4 x M4
Mounting holes
90 118
Bottom view
1 2 3 4 21 20 19 18 17
(] (] o o A A 0 o ' o -] o [} o
78 R J 85
Weight 2.5 kg

Winding schematics:

juz Coil‘l—\_Cb'il 2 :Lj
[ N

13 12 18 17 14 19 15 16 20 21

Connection alternatives. Primary in series for 230V (left) and in parallel for 115V (right).

s 13— 3y 13— 3y
Prim ———>——e1 12— 3 S€C2 | pu N o 1 12¢— 5 Sec2
230V _‘g 18— 33 Sec 3 115V —e?2 18— 33 Sec 3
+—o4 i;.ﬁ ec + ?1 1;% ec
s 1+2 16.—>; Sec4 ;%*5 16,_>9 Sec 4
ec —e 2 23 ) o6 2 23
_%_.7 2(1)._> Sec 5 Sec l_e__ﬂ 22,_> Sec 5
L8 14 .3 L8 1433
19 S Sec6 196 S Sec6

Copper resistance, no load output voltages and max recommended transformer current (rms) with primary connected

to 230 V serial / 115V parallel and Sec 1 connected as above

Primary res. Sec 1 Sec 2 Sec 3 Sec 4 Sec 5 Sec 6

Serial/parallel

75Q/19Q 28Q2/340V | 0.1Q/63V | 0.1Q/63V | 0.1Q/63V [ 01Q/63V [ 35Q/110V
0.55 A 3.1A 3.1A 3.1A 3.1A 40mA

Please note!  Output current from rectifier: 63% of above with condensor input rectifier, 95% of above with choke input

rectifier.

R150223 PL
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Grid chokeLL 1670

The LL1670 isasmall size, high inductance grid choke for tube amplifiers. The choke is built with two coilsand is
using one of our own special audio C-cores. The coilsiswound using alow capacitance coil winding technique. The two
coil structure greatly reduces the risk of picking up hum caused by external magnetic fields from e.g. mains
transformers.

Winding schematics, and pin layout

o1 6e
ey LL1670 5 8 1
e 3 8e
Pinside view I,,l,,l§
°4 e
5 10 ®
Dimensions (mm) 43x28x 20
(Length x Width x Height above PCB/ excluding pins)
Weight 88¢g
Spacing between pins 5.08 mm (0.2")
Spacing between rows of pins 30.48 mm (1.1")
Recommended minimum PCB hole dimensions 1.5mm
Static resistance of winding 5.3kQ (2.65 kQ + 2.65 kQ)
Max DC current per winding, all applications 10 mA
I solation between windings and core 2kV
Max signal at 30Hz 100V rms
Type Inductance Standing DC current Saturating DC current

(windingsin series)
LL1670/0.8mA 540 H 0.8 mA 1.2mA

R060424
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High Current Tube Amplifier Interstage/ Line Output Transfor mer

LL1671

LL1671 isahigh current interstage / line output transformer for tube amplifiers. The transformer is available
with various core air gaps optimised for PP or SE drives.
The transformer is wound with a special low capacitance winding technique to achieve best high frequency
performance. The transformer has a specia high flux, low distortion audio C-core of our own production.

The LL1671PP is assembled with a small core air gap to alow for some DC current unbalance.
For the S.E. versions of the LL 1671, the core air gap is chosen such that the denoted DC current (30mA for a

LL1671/30mA) generates ano signal core flux density of 0.9 Teslawhen used with al primariesin series. This
leaves a flux density swing of 0.7 T for the signal.

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensionsin mm)

.36 R 5 ot
A
A ;
7'y (} () _ l e o o o e o o o 5 i‘: 13
\ 109 87 5432 c
3 ot 16
4x M3 %
Mounting holes B
56 4
. 73 +
Bottom view 9
B +
21 18 16 13 8 :3 C 21
N A _— ° . . . C
o (o] ‘ 10 + 18
A
~ 53 j 61 R 7 :3
Weight Turnsratio Static resistance, Static resistance, Static resistance,
Winding A winding B winding C
0.75Kg 1+1+1+1; 2+2 88 W 69 W 156 W
Max. current through any single section: 100 mA
I solation between primary and secondary windings/ between windingsand core: 4 kV /2 kV
Type LL1671 PP LL1671 PP LL1671/30mA | LL1671/30mA A\
Connection Alt M~ Alt N Alt Q Alt S P
PPto PP Interst. | PPLineoutput | SELineOutput | SEto SE Interst. P
2+2 242 2+2:1 4:1 1:1 |
Primary DC current for - - 30 mA 30 mA i
0.9 Tesa &S
Primary Inductance 80H 80H 35H 35H '!:
Freg. Response (+/-1dB) | 20Hz—-25kHz | 15Hz-50kHz 30Hz - 30 kHz |
@ source impedance (*) 5kwW 5kwW 3 kW ﬁ
Secondaries open S
Max output 2 x 150V r.m.s. 75V r.m.s. 33V rms. 130V r.m.s.
voltage @ 30 Hz
Type LL1671/30mA LL1671/30mA (*) The source impedances used in
Connection AltT AltV the tables indicates a recommended
SEto SE Interst. | SEto F’P Interst. upper limit, unless freg. response can
. 1:2 1:1+1 be compromised.
Primary DC current for 60 mA 60 mA At lower source impedance resonance
0.9 Tesla peaking will occur. It can be reduced
Primary Inductance 10H 10H using secondary load resistors,
Freg. Response (+/-1dB) | 40 Hz - 25 kHz 40Hz - 25 kHz
@ source impedance (*) 1kw 1kw
Secondaries open
Max output 130V r.m.s. 130V r.m.s.
voltage @ 30 Hz R030304
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Tube Amplifier Interstage Transformer / Line Output Transformer
LL1671
Connection Alter natives

V+
| | V+
m@ . 21 10 ® 2| ! I ®
9 = = 21 10 >
8 Togri 9
. 18 7e 8 >
* 18 7
16 5
= 4e > S 16 6
3 Togrid 5
e 13 2e 4
* 13 3
Alt. M (new!) Alt. N
2+2 . 2+2 /7-77 2421
PUSh'PU” to PUSh'PU” |nterStage Push_Pu” to Line Output
V+ v+
| |
18 7 5 16
* 16 5 7 18
4 ® 8
® 3 9 ®
e 2 (O 10 21 >
1 To ari
grid
Alt. Q Alt. S
4:1 1:1
Single End to Line Output Single End to Single End Interstage
V+ V+
I I :
. To grid
) 13 21 10 N
3 9 7
4 ® 8e
5 16 ==Y * 18 e
e 16 5e To grid
7 18 4e N
® g ® ; /@
(=) ' 10 21 ' = 13 2
T8 ari
T ogrid Alt. V (new)
: 1:1+1
_ 1:2 /7777 Single End to Push Pull Interstage /7777
Single End to Single End Interstage

& Phase Indicator
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Choke LL 1673

The LL1673 is a 2 coils choke for tube amplifier anode supply.

The choke is available with different core air-gap, which results in different inductance and DC current

capability. LL1673 can be used in choke input and cap input applications.
The coil is wound using our standard high internal isolation technique with isolation foil between each copper
layer. The core is an audio C-core of our own production.

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensionsin mm)

35
Ty
oY o o o o
7y v\ 0 6 4 3 4 6 4 1 3
4x M4 +|,,I .I,,I
Mounting holes ——
& 95
Bottom view
Y o (0]
A
p o0 R 75
Weight: 1.35 kg
Static resistance of each winding: 30Q
I solation between windings/ between windings and core: 4kV/2kV
Coailsin series Coailsin parallel
Type In- Recommended | Saturating In- Recommended Saturating
ductance DC current current ductance DC current current
LL1673/10H 10H 200 mA 290 mA 2.5H 400 mA 580 mA
LL1673/15H 15H 140 mA 200 mA 3.75 H 280 mA 400 mA
LL1673/20H 20 H 100 mA 145 mA 5SH 200 mA 290 mA
Max. ripple voltage 400V rms / 200V rms /
at rec. DC current 100 Hz 100 Hz
Suggested connections:
Serial connection Parallel connection
+ ® 1 3 @ —_ 3 @
J_ LL1673 :l L 3
~— ’ 4 6 o ’ 4
|

Serial connection for improved common mode rejection

—

“JP’

@1
LL1673

e 4

3 @
— T
BQ-J_,_

R010424
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High Level Tube Amplifier Input Transformer

LL1674

The LL1674 is a large, high signal level audio transformer built with the well know Lundahl amorphous core.
The LL1674 consists of two coils, each with a two-sectioned primary winding and a high level secondary
winding separated by electrostatic shields. The core is a two-component amorphous strip core. The very high mu

of the core results in a phase shift of less than 0.5 degree at 10Hz.
The transformer is magnetically shielded by a mu metal housing.

Turnsratio: 1+1:4+4
Dims (Length x Width x Height above PCB (mm)): 43 x 28 x 21
Pin layout (viewed from component side) and winding schematics:
+ +
e 5 10. 2 1 7
1
® 4 Qe 1 : 6
LL1674 g 4 + o+ 9
® 2 (Top view) 7e : 2
LI Ge 5 | 10
1
L o 8+can&core

Spacing between pins:
Spacing between rows of pins:

5.08 mm (0.2")
30.48mm (1.2")

Weight: 80¢g
Rec. PCB hole diameter: 1.5 mm
Static resistance of each primary (average): 33Q
Static resistance of each secondary (average): 605Q
Distortion 22V rms (+29 dBU) secondary level,
(primaries connected in parallel, source impedance 150Q ): 30 Hz: 1%
22V rms (+29 dBU) secondary level,
50 Hz: 0.2%
Self resonance point : 70 kHz

Optimum termination for best frequency response
(source imp. 150Q ) :

No termination required

Frequency response

(source 150Q , load 10k)

I solation between primary and secondary windings between
windings and shield (rms):

10Hz — 45kHz +/- 0.5dB
-3dB @ 80kHz
3kV/1.5kV

Suggested usage, 1. 4+4

® 5. 1. 104 >
> . 4 9e
LL1674 g
* 2 (Top view) 7 ® >
.1 6o

& Indicates phase

R011127
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High level Tube Amplifier Input Transformer
LL1676

The LL1676 is a large, high level, high performance audio transformer built with the well know Lundahl
amorphous core

The LL1676 consists of two coils, each with a two-sectioned primary winding and a high level secondary
winding separated by electrostatic shields. . The core is a two-component amorphous strip core. The very high
mu of the core results in a phase shift of less than 0.5 degree at 10Hz.

The transformer is magnetically shielded by a mu metal housing.

Turnsratio: 1+1:2+2
Dims (Length x Width x Height above PCB (mm)): 43 x 28 x 21
Pin layout (viewed from component side) and winding schematics:

+ +
o5 10 2 !
® 4 Qe 1 6

LL1676 g + + °

4 C
L (Top view) 7e
1 6e 5 :3 10

———o 8 +can & core

Spacing between pins: 5.08 mm (0.2")
Spacing between rows of pins: 30.48mm (1.2")
Weight: 80¢g
Rec. PCB hole diameter: 1.5 mm
Static resistance of each primary (average): 145Q
Static resistance of each secondary (average): 605Q
Distortion 22V rms (+29 dBU) secondary level,
(primaries connected in parallel, source impedance 600Q ): 30 Hz: 1%
22V rms (+29 dBU) secondary level,
50 Hz: 0.2%
Self resonance point : 70 kHz
Optimum termination for best frequency response 10k — 33k
(source imp. 600Q ) :
Frequency response 10Hz — 40kHz +/- 0.5dB
(source 600, load 10k) -3dB @ 80kHz
I solation between primary and secondary windings/ between 3kV/1.5kV

windings and shield:

Suggested usage, 1:2+2

®
E p s 10, >
> 9
LL1676 g
* 2 (Top view) 7 ® >
.1 6o

& Indicates phase /77/7

R011127
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High Current Tube Amplifier Interstage Transfor mer
LL1677

LL1677 is a high current interstage transformer with a 1:2 step up ratio.

The transformer is wound with a special low capacitance winding technique to achieve best high frequency
performance. The transformer has a special high flux, low distortion audio C-core of our own production.
For the LL1677, the core air gap is chosen such that the denoted DC current (80mA for a LL1677/80mA)
generates a no signal core flux density of 1.2 Tesla when used with all primaries in series. This leaves a flux
density swing of 0.4 T for the signal.

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensionsin mm)

« 36
/ I A § +
'y O. O |— e o o o o o o o 5 13
’\ 10987 5432 c
+ 16
4 x M3 3 B
Mounting holes
56 4
. 73 +
Bottom view 9
B *
21 18 16 13 C 21
— L] L] L] L] 8
\ 4 Fa lo) C
™~ +
A 10 18
A
’ 53 R p 61 7
Weight Turnsratio Static resistance, Static resistance, Static resistance,
Winding A winding B winding C
0.75Kg +1+1+1:4+4 88 Q 69 Q 800 Q
Max. current through any single primary section: 100 mA
I solation between primary and secondary windings/ between windingsand core:  4kV /2 kV
Type LL 1677/80mA V+
Connection Alt A
SE to SE Interst.
2 13
1:2 3
Primary DC current for 80 mA 4 To grid
1.2 Tesla 5 16 >
. i
Primary Inductance 24 H
Suggested termination for best 22k in series with 7 18
freq. response 330 pF ) g
Freq. Response (+/-1dB) @ 23Hz - 34 kHz (== 10 o1 ®
source impedance (*) 1kQ
Secondary terminated as above Alt. A
Max output 145 V r.m.s. 1:2
voltage @ 30 Hz (410V peak-peak) Single End to Single End Interstage /7777

R020128
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Moving Coail Input Transformer
LL1678

LL1678 is an input audio transformer for moving coil pickups. The transformer is built up from two coils, each
coil with one secondary winding surrounded by two primary windings. This structure results in an excellent
frequency response. All winding ends are available on the pins. Thus, the transformer can be used with a set of
different turn’s ratios.

The LL1678 is made with amorphous core material. As this type of core does not store energy (unlike e.g.
conventional mu-metal cores) the low frequency resonance with external series capacitors is practically
eliminated.

Turnsratio: 1+1+1+1:16+16
Dims: (Length x Width x Height above PCB (mm)) 30x22.5x 14.5
Pin Layout (viewed from pins side) and windings schematics:
1 o—+
2 + + 0
3 :3 % C 10
ol 90 4
0?2 10 o
o3 11o 8 o—01=
o4 + +
5 13
g i E g 7 :3 % C )
o7 15 o
o8 16 o 6 15
50—
Can + Core 13, 14
Spacing between pins: Spacing between rows of pins: Rec. PCB hole diameter: Weight:
2.54 mm (0.1") 22.86 mm (0.9") 1.5 mm 27¢g
Static resistance of each primary (average): 4.5Q
Static resistance of each secondary: 375Q
Freguency response (primary signal level -17 dBU [0.1Vrms].
Termination alternative A. Source 50Q , load 100 kQ) :
Balanced/unbalanced input. Balanced output 10 Hz -- 90 kHz +/- 1 dB
Balanced/unbalanced input. Unbalanced output 10 Hz -- 35 kHz +/- 1 dB
Distortion (primaries connected in series, < 0.5% @ -8 dBU, 50 Hz
source impedance 50Q ):
Primary no load impedance @ 0 dBU, 50 Hz, all in series: 8 kQ typically
Core/ Can: Amorphous Strip Core / Mu metal can
I solation between windings/ between windings and core: 3kV/1.5kV

Turns ratio and possible use at different termination alternatives.

Termination alternatives are shown on the next page When the LL1678 is used in

Termination | Turns Copper Resistance Possible Use MC pickup applications,
Alternative ratio prim/sec please note that the primary
side of the transformer must
A 1:8 18Q /750 Q 150Q /10 kQ have a ground reference.
B 1:8 4.5Q/190 Q Not recommended
C 1:16 4.5Q/790 Q 25Q /10kQ
D 1:16 1.1Q/190 Q Not recommended
E 1:32 1.1Q /790 Q 10Q / 10kQ

R020201



L L1678 Termination Alternatives
(Left sdeisinput if not stated otherwise)
(Pinsside view)

—o 1 9 o— —o1 9 o +
) 2 10 o] . |3 A Wor—X
P-EES 110 4
4 CENTER TAP
Lo 5 13 o
cg A ﬁo— Lo 6 14 o
] X——o7 15 o— #
7 15 o # 8 16
8 16 o— % cT —° o—X
—o 1 9 o— —o 1 9 o— .
’,_02 10 o b o 2 10 o X
— 3 11 o + o3 110
-Eg4 B CT o 4 B
+——o g 51 o 1 —o g CENTER TAP ﬁ o 1
S } [} o) o
*—p? 15 o | 17777 % o7 15 od | 77
8 16 o—e—X ——o 8 16 o—e—X
—o 1 90— | —o 1 904 ,
+'_°§ iflJO——x . o 10 o+——X
*— ° 03 11 o
= C o ZHE: C
——o° o— —o 5 13 o—
L o6 14 o_%n °° CENTERTAP 13 o_%n
W7 15 o ¢ o7 15 o— #
8 16 o—x ——o 8 16 o0—X
1 90— + o1l 9 o—
+ | g ::II:JO_; ’1—02 100—%(
x 4 Y¥—19—0 3 1o
4
5 D 13 o °
Ee rpenmm| Ecg E 13 0—
X—e—o07 15 o | 177 % 37 152: 4
L0 8 16 o—e—X [
L—o 8 16 o—x
—o 1 9 o— —o 1 9 o—X
OUT].)& —0 2 I: 100—%( ° 2 10oﬁ( OuUT 1
," o0 3 11 o = o 3 G 11 o
= o4 IN o 4
Lo 5 SPLIT 13 o— 0 5 13:—
ouT 2 L o6 14 o—%" 06 SPLIT 14 7
¥———o7 15 o # % o 7 15 00—
_o038 16 00— —o 8 16 o——x OUT 2
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Tube Amplifier Qutput Transformers
LL.1679

LL1679 is an output transformer for tube amplifiers, available with different core air-gaps for different types of output
stages. The transformers are highly sectioned with harmonically sized sections, which results in a minimum leakage
inductance. This combined with a low capacitance coil winding technique results in a wide frequency range.

The primary winding can be tapped for 36% UL connection.

The transformers have a special audio C-core of our own production.

The transformers are unpotted, open frame type suitable for mounting inside an amplifier housing.

Physical dimensions, pin and mounting hole layout LL1679 (all dimensions in mm)

. . 53 :
Primary connections « > Secondary connections
o o — o — i o
12 19 /\ a1 34
4 x M4
Mounting holes
I 1 90 118 1 I
Bottom view
1 34 8 1011 - 52 5049 45 4342
o oo o oo Y o o) ' o oo o oo
78 85
R150220 PL
Pin spacing module: 5.08 mm (0.2")
Row spacing: 76mm approx.
Weight: 2.5kg
Turns ratio: 22+125+22+125:2+1+2+1

Winding schematics:

Coil I Coil IT

3 12 4 1 8 11 19 10

|12.5|

+ +*

+* + +*
2 2

43 34 42 45 52 49 41 50

e
|5

LL1679
-1-



LL1679

Turns ratio:

22+125+22+125:2+1+2+1

Static resistance of primary (all in
series)

160 Q (2 x 54Q +2 x26Q)

Static resistance of inner/outer 0.5Q2/0.3Q
secondary winding
Primary leakage inductance (all in 8 mH
series)
Max. primary signal voltage r.m.s. Push-Pull Single End
at 30 Hz (all in series) 670V 295V
Isolation between primary and secondary windings / between windings and core: 3 kV/1.5kV
Electrical characteristics
Primary Load Impedance, Max power and power loss.
Sec. connection for 4/8/16 Q
(See next page)
-/B/C | B/C/D C/D/E
Primary Load Impedance
(transformer copper resistance included)
LL1679 9.7 kQ | 4.5 kQ 2.6 kQ
Power and Loss
Max. Power, P-P at 30 Hz 45W 105W 188W
Max. Power, S.E. at 30 Hz oW 20W 36W
Power loss across 0.2 dB 0.4 dB 0.6 dB
transformer
Primary DC Current Core Air-gap and Primary inductance
LL1679/PP LL1679/70mA
Core Airgap 25 190 p
(delta/2)
Single end standing current for 0.9 Tesla 70mA
(recommended operating point)
Primary inductance 150 H 40H

Frequency response, LL1679/PP

10 Hz - 70 kHz +0/-3 dB

(source impedance 2k, load impedance 10 ohms
primary winding is series, secondary winding alt. C)

LL1679
-2




Primary connections, Push-Pull

Primary connections, Single End

LL1679
-3-

V+ >—ee1 12 &——=< Tube Anode l 1 12
! Tube screen grid 37%
3 ® 3
4 Tube Anode 4
® |
e 8 19 &—— Tube Anode 8 19 o—
Tube screen grid 37%
— 10 10
e 11 v+ y—e 11
Secondary connections
@ Indicates phase
®
42 :I—> 42 e ° 6?
43 43
34 45 e > T 34 45 : I
49 9 &
B = C 50 —o >
[ S——
4 2 M 52—
Max secondary Voltage RMS @ 30 Hz Max secondary Voltage RMS @ 30 Hz
P-P: 19V SE : 8.5V P-P: 29V SE : 13V
Sec. copper resistance Windings in series Sec. copper resistance Windings in series
020 2 040 3
®
42 e > 42 e >
43 o— 43 :l
34 45 o—g 34 45
D ® —— E 3 ’
50 e > S0 :|
n 52 e—, 41 2
Max secondary Voltage RMS @ 30 Hz Max secondary Voltage RMS @ 30 Hz
P-P: 39V SE : 17V P-P: 58V SE : 25V
Sec. copper resistance Windings in series Sec. copper resistance Windings in series
0.7Q 4 1.6 Q 6




LL1679

Turnsratio: 22+125+22+125:2+1+2+1

Static resistance of primary (all in 160 W (2 x 54W + 2 x 26W)
series)

Static resistance of inner/outer 0.5W/ 0.3W
secondary winding

Primary leakage inductance (all in 8 mH
series)

Max. primary signal voltager.m.s. Push-Pull Single End
at 30 Hz (all in series) 670V 295V

I solation between primary and secondary windings/ between windingsand core: 3kV / 1.5kV

Electrical characteristics

Primary L oad | mpedance, Max power and power 10ss.

Sec. connection for 4/8/16 W
(See next page)

-/BIC | B/C/D |  CIDIE

Primary Load | mpedance

(transformer copper resistance included)

LL1679 9.7 kW | a5kw | 26kw
Power and L oss
Max. Power, P-P at 30 Hz 45W 105w 188W
Max. Power, SEE. at 30 Hz oaw 20W 36W
Power loss across 0.2dB 0.4dB 0.6 dB
transformer

Primary DC Current CoreAir-gap_and_Primary inductance

LL1679/PP
Core Airgap 25
(deltal2)
Single end standing current for 0.9 Tesla
(recommended operating point)

Primary inductance 150 H
Frequency response, LL 1679/PP 10 Hz - 70 kHz +0/-3 dB
(source impedance 2k, load impedance 10 ohms
primary winding is series, secondary winding alt. C)

LL1679

-2-



Primary connections, Push-Pull

12 #—< Tube Anode

<
+
0)—1
o

W

Tube screen grid 37%

&
19 0—< Tube Anode

¢ 10

—e 11

Tube screen grid 37%

Secondary connections

&® Indicates phase
® ®
o e——2q 2>
43 43 e—
49 49 ® 1
B 50 l C 50 e >
41 52 &—— 41 52 &——
Max secondary Voltage RMS @ 30 Hz Max secondary Voltage RMS @ 30 Hz
p-p. 19V SE : 8.5V p-p. 29v SE : 13V
Sec. copper resistance | Windingsin series Sec. copper resistance | Windingsin series
0.2W 2 0.4W 3
® X ®
42 e P 42 e >
43 o— 43 e
34 45 e—g 34 45—
49 e >
49 e—
D®—— , E 2=
41 52 e— 41 52 e—
Max secondary Voltage RMS @ 30 Hz Max secondary Voltage RMS @ 30 Hz
P-p. 39V SE: 17V P-p. 58V SE : 25V
Sec. copper resistance | Windingsin series Sec. copper resistance | Windingsin series
0.7W 4 16W 6

LL1679
-3-
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Line Output Transformer for Tube Amplifiers
L L1680

The LL1680 line output transformer is made to match or exceed the specs of the UTC transformer LS-27. The
LS-27 was used in the RCA Tube Mike Pre (which was used in BC-2B Consoles).

For the internal insulation of the LL 1680 high impedance sections we have used paper (and not polypropylene foil)
to minimize internal capacitance. Each coil consists of three sections to optimize leakage inductance versus inter-
winding capacitance. The transformer has a specia audio C-core of our own production.

Turnsratio: 9+9: 1+1+1+1
Winding schematics, physical dimensions, pin and mounting hole layout (all dimensionsin mm)
P 24
1 l 1+1+1+1
1 2 0 ©000000O0O0O0 !
87654321/ L 32 418 67 %
LJ LIS
Mounting holes :
" . T T
Bottom view :
9 11 | 16 14
16 14 1 9 -
v ~ o H o o o ) 9+9
V
¥ Coil 1 Coil 2
Outer Inner Inner Outer
p 39 53
Weight Turnsratio Static resistance, Static resistance, Static resistance,
winding 9-11 and 16-14 winding 2-4 and 8-6 winding 1-3 and 7-5
035Kg 9+9:1+1+1+1 580 W 11w 15 W
I solation between primary and secondary windings/ between windings and core: 4KkV |/ 2kV
Max standing DC current through any primary section 50 mA
Type L L 1680/5mA L L 1680/5mA L L 1680/5mA L L 1680/5mA
Application 15k : 600 ohm 15k : 600 ohm 15k : 150 ohm 15k : 150 ohm
Balanced output Unbal anced Balanced output Unbal anced
output output
Connection Alt A AltB Alt C Alt D
Turnsratio 18:4 18:4 18:2 18:2
Primary DC current for 0.9 S5mA S5mA S5mA S5mA
Tesla
Primary Inductance 210H 210H 210H 210H
Frequence response,
+0, -1.5dB (ref. 1kHz) 15Hz-50kHz | 15Hz—-40kHz | 15Hz—-55kHz | 15Hz—-40kHz
Source impedance 15kwW 15kwW 15kwW 15kwW
Load 600 W 600 W 150 W 150 W
Max primary signal voltage 150V 150V 150V 150V
(RMS) at 30 Hz
Max output 33V RMS 33VRMS. 16V RMS 16V RMS
voltage @ 30 Hz

R041019
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Tube Amplifier Line Output Transformer LL 1680

Connection Alternatives

Alt A Alt B
Balanced output 600W Unbal anced output 600W
|_—o 16 8 : ~ 7 9 Z
7 9 vV © 14 6 ©
° 14 6 © 5 o
5 o \ @ 4 L~ >
® ‘e e | A ° 1 s |[®
£3) °u 3 o 2 o]
2 00— o 9 1 ©
© 9 1 © [ I
| | /1777
AltC Alt D
Balanced output 150W Unbalanced output 150W
|——o 16 8 o—ﬁ- |__o 16 g8 © g >
7 7 O—J
© 14 6 © o 14 6 ©
5 © \® 5 © \®
4 © > 4 © >
m® °u 8 H m® °n s 2 5
2 © 2 ©
9o 9 1 © © 9 1 ©
[ | | |
p—D D=
o 16 g8 ©
7 ©
o 14 6 ©
5 ©
4 ©
o 11 3 0
2 ©
o 9 1 ©
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Tube Amplifier Line Output Transformer LL1680
Connection Alternatives

Alt A Alt B
Balanced output 600 Unbalanced output 60002
| |——o 16 g ©
—o 16 8 © . 7 © >
7 © 7 o 14 6 ©
P-Y 14 6 [ 5 o .
5 o 4 ©
® 4 © > ® f-'-\® o 11 3 o—:l /®
A °n 3 1] 2 o
2 o o9 1 ©
© 9 1 _© | I
| | /7777
AltC’ Alt D’
Balanced output 1500 Unbalanced output 150Q2
® ®
e 16 8 © > ° 16 g o >
7 @ 7 ©
o 14 6 © | o 14 6 ©
5 © _T > 5 © _T >
4 O— 4 O—
° 11 3 o © 11 3 o
2 © 2 ©
r® —o 9 1 © fr® —° 9 1°
[ | [ |
e — e
o 16 g8 ©
7 ©
o 14 6 ©
5 ©
4 ©
o 11 3 O
2 ©
o 9 1 ©
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Moving Coail Input Transformer

LL1681

The LL1681 is a large core moving coil input transformer with a mu-metal core.

The LL1681 consists of two coils, each with a two-sectioned primary winding and one high level secondary
winding (with paper insulation) separated by electrostatic shields.

The transformer is magnetically shielded by a mu metal housing.

Turnsratio:

1+1:13+13

Dims (Length x Width x Height above PCB (mm)): 48 x 29 x 20
Pin layout (viewed from component side) and winding schematics:

o5 10
® 4 Qe

LL1681 g
® 2 (Top view) 7e
® 1 6e

]
43 9
+ 6

L,

———o 8 +can & core

+

Spacing between pins: 5.08 mm (0.2")

Spacing between rows of pins: 35.56mm (1.4")

Weight: 90 ¢g

Rec. PCB hole diameter: 1.5 mm

Static resistance of each primary: 4.8Q

Static resistance of each secondary: 820Q
Distortion <0.15% at—10 dBU, 50Hz
(Transformer connected 1:26, source impedance 40 ohms) (typically 0.1%)

Frequency response, balanced input

< 1% at +5 dBU, 50Hz

7Hz — 70 kHz +/- 1dB

(Transformer connected 1:13, source 50Hz, sec. level +10dBU)

Frequency response, Unbalanced input

7Hz — 40 kHz +/- 1dB

(Transformer connected 1:13, source 50Hz, sec. level +10dBU)
I solation between primary and secondary windings between 4kV/2kV

windings and shield:

Connection for turns ratio 1 : 26

@ Indicates phase /77/7

® ®
> 10—
> .4 9 e
LL1681 g e
* 2 (Top view) 7
* 1 6

Connection for turns ratio 1 : 13

® ®
»— -5 0e—d—Pp
4 9
LL1681 ga
> e 2  (Topview) 7 ® >
1 6

/7777

R020924
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Tube amplifier output transformer LL1682
5.5k : 5 ohms

The LL1682 is a four-sectioned, dual coil C-core tube amplifier output transformer for 5.5k: 5 ohms impedance
ratio available in PP and SE versions.

The coil is wound using our standard high internal isolation technique with isolation foil between each copper
layer. The core is an audio C-core of our own production.

Turns ratio 16+16 : 1+1 or (5+11)+(5+11):1+1
Winding schematics, physical dimensions, pin and mounting hole layout (all dimensions in mm)

< 35 >
+ +
+ O () I I [ ] ] [ [
1 1M1 9 7 5 3 1 L s 13
3 (15)
4 x M4 1
Mounting holes
75 95 5 17
Bottom view 11 + pa 23
23 21 19 17 15 13 1
5
+ 7 19
50
- > 4 75 R Pins 15 and 21 are internal
) 4 connections and are normally
not used
Weight: 1.35 kg
Static resistance of each primary: 105 Q
Static resistance of secondary (connected in parallel as below): 040
Isolation between windings / between windings and core: 4kV/2kV
Max recommended DC current through any primary winding: 160mA
LL1682/PP LL1682/50mA LL1682/100mA
Primary inductance (approx) 100H 35H 17H
Max primary signal 450V RIM.S. @ 30 Hz | 200V R.M.S. @ 30 Hz 200V R.M.S. @ 30 Hz
Max output power @ 30 Hz 40W (5Q spkr) 8W (5Q spkr) 8W (5Q spkr)
Suggested use:
V+ V+
® ®
! 13« = Plate B 13 -
UL1 33% o 3 15 @ e 3 15 e
Plate 1 5 17 o - « 5 17 -
7 19 o 7 19
UL2 33% —e 9 21 e 9 21
Plate 2 . 11 23 R 23
LL1682 used in Push Pull LL1682 used in Single End
Plate-to-plate impedance Primary impedance 5.5k at
5.5k at 5 ohms load 5 ohms load

R120327 PL
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Mains Transformersfor Tube Amplifiers

LL

1683

C-core mains transformer. The core is assembled with a small air-gap to compensate for any mains DC-unbalance. Estimated
power rating 120 VA, which can be increased with good cooling. The 2 x 250V secondaries are internally divided between
the two coils. As aresult, the transformer can be used with bridge or full wave rectifiers without a problem of asymmetric
load. Magnetic stray is extremely small if filament secondaries of the two coils are loaded identically.

Physical dimensions, pin and mounting hole layout (all dimensionsin mm)

High voltage connections < 35 > Filament current connections
| [
o o o o y O 0 |— o o o o
12 10 4 2 B4 B3 B2 B1
4x M4
Mounting holes
75 98
Bottom view
26 24 22 19 17 15 B8 BY B6 BS
o o o o o o v o fo) ' o o o o
A
78 65
Weight 1.4 kg
Winding schematics:
2 4 12 10
<+
|115V| Coil 1 Coil2z | 115V|
+ Split between coils
+ + + + + + +
6.6V 5.2v 250V 48V 250V 5.2v 6.6V
B7 B4 B3 B8 15 22 26 19 24 17 B2 B5 B6 Bl
Usage hints
+
> > 15 :T 15—
Prim —E: 4 Prim .1 o4 Bridge 29 e— Full wave
115V — 5 10 230V — > 1 w10 | 22 rectifier 24 e—¢ (tube) rectifier
—e 12 912 17 :L 17 o—

/7777

NOTE: When used

not grounded here.

blocking choke input supply, 22+24 is

with common mode|

No load output voltage, max recommended transformer current (rms) and coil resistance with primary
connected to 230 V series/ 115V parallel

Primary res. Secl Sec 2 Sec 3 Sec4 Sec5 Sec 6 Sec 6
Serieg/parallel | Pins15-22 | Pins24 - 17 | Pins 26 - 19 |Pins B7 — B4|Pins B6 — B1|Pins B3 — B8|Pins B2 — B5
75W/1.9W | 250V / 80mA {250V / 80mA| 48V /0.1A | 66V /3A | 66V /3A | 52V /3A | 52V/3A
100w 100w 40W 0.2W 0.2W 0.2W 0.2W
Please notel  Output current from rectifier: 63% of above with cap. input rectifier, 95% of above with choke input rectifier.

R030423
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High Level General Purpose Transfor mer

LL1684

LL 1684 is a high-level, general-purpose, amorphous core transformer which can be used for microphone or line input,
for line output and for galvanic isolation. The windings are arranged to give perfect symmetry if the transformer is
used in phase splitting input applications. The two coils structure also greatly improves immunity to external magnetic
fields from e.g. power supplies and motors. Primary and secondary windings are separated by electrostatic shields..

The transformer is housed in a mu-metal can.

Turnsratio: 1+1:1+1
Pin layout (viewed from component side) and winding schematics:
1 + + 10
o5 10 o § g
o4 LL1684 e 2 !
Top view 8o 5 :3-'- C'- 6
o2 70
ol 6o 4 9
O 8
Dimensions (L x W x H above PCB, in mm) 42 x 28 x 22
Spacing between pins 5.08 mm (0.2")
Spacing between rows of pins 30.5mm (1.2")
Rec. PCB hole diameter: 1.5mm
Weight: 8lg
Static resistance of each primary: W
Static resistance of each secondary: W

Distortion (primaries connected in series,
source impedance 150W):
Distortion (primaries connected in parallel,

source impedance 150W):

Self resonance point:

Frequency response (source 150W, load 10 kW,
serial connection):

Phaseresponse (deviation from linear phase)

Suggested load for best square wave response

I solation between windings/ between windings and shield:

+23dBU 0.1% @ 50 Hz
+25dBU <1 % @ 50Hz

+ 16 dBU 0.1% @ 50 Hz
+19dBU <1 % @50Hz

> 250 kHz
10 Hz -- 100 kHz +/- 1.0 dB

20 Hz — 20kHz, +/- 0.5°
10k // 1k + 3nF
3kv/15kV

Connection alternatives and suggested applications:

%”al'%”al Connection (1 . 1) fOI’ h|gh Ievel ||ne Para”el_para”el Connection (1 . 1)
+ isolation for low loss isolation application
—— 1 10
> 0 o_:| Centertap
Lo 4 9 o— ’ 9
LL1684 LL1684
Top view 8 L Top view 8
Lo 2 7 o —o 2 7
+ % +
—o 1 6 1 6
/7777 " /777
! LL1684 o
Phase split_ting L Top view 8
for 1: 1+1 input oo .
+ o1 6 o +

R030624
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Choke LL 1685

The LL1685 isa 2 coils choke for tube amplifier anode supply.
The choke is available with different core air-gap, which resultsin different inductance and DC current
capability. LL1685 can be used in choke input and cap input applications.
The coil iswound using our standard high internal isolation technique with isolation foil between each copper
layer. The coreis an audio C-core of our own production.

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensionsin mm)

« 36
Ty
0O
i w\ 0 g Z ; I 6 4 1 3
4x M3 +|..I §I,,I
Mounting holes
56 73
Bottom view
! o (o)
A
53 R 61
Weight: 0.75 kg
Static resistance of each winding: 65 W
I solation between windings/ between windings and core; 4kV [ 2kV
Coilsin series Coailsin parallel
Type Approx. Recommended | Saturating Approx. Recommended | Saturating
Inductance DC current current Inductance DC current current

LL 1685/ 100mA 17H 100 mA 145 mA 4H 200 mA 290 mA
LL 1685/ 130mA 13H 130 mA 190 mA 3H 260 mA 380 mA
LL 1685/ 160 mA 10H 160 mA 230 mA 25H 360 mA 460 mA
Max. ripple voltage 330V rms/ 165V rms/
at rec. DC current 100 Hz 100 Hz

(Ripple voltage is approx.
0.42 x input voltage)

Suggested connections:

Serial connection

6 o

’ 4
|

@1 3 @
LL1685 :I

Parallel _connection

— 3 [ =
*QM&%’
q4

Seria connection for improved common mode rejection

%

91

_J|=,

e 4

LL1685
6 o

T

Note! The LL1685 can also be used in choke input power supplies

R030403
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Tube Amplifier Output Transformers
LL 1688

LL 1688 is an output transformer, designed primarily for 845 tube amplifiers, but the LL 1688 is available with different
core air-gaps for different types of output stages. The transformers are highly sectioned with harmonically sized sections,
which results in a minimum leakage inductance. This, combined with alow capacitance coil winding technique resultsin
awide frequency range.

The primary winding can be tapped for 33% UL connection.

The transformers have a special audio C-core of our own production.

The transformers are unpotted, open frame type suitable for mounting inside an amplifier housing.

Physical dimensions, pin and mounting hole layout L L 1688 (all dimensionsin mm)

58

A

> Secondary connections

A
] 4 ()— [00000000

B8 B7 B6 B5 B4 B3 B2 B1

Primary connections

o
\J

4x M4
118 Mounting holes
| 1 140 1 |

Bottom view

B17 B15 B13 B11

1 3 5 9 11 13
e e oo *r1o 0 '
A
95 95
R040312

Pin spacing module: 5.08 mm (0.2")
Row spacing: 91 mm approx.
Weight: 4 kg
Turnsratio: 50+50:1+2+2+1+1+2+2+1

Winding schematics:

Cail | Cail 11

B14 Bl B13 Bl1ll B4 B2 B3 Bl2 B16 B7 B6 B8 B15 B17 B5 Bl8

LL1688
-1-



LL1688

Turnsratio: 50+50:1+2+2+1+1+2+2+1
Static resistance of primary (all in 260 W (130W + 130W)

series)

Static resistance of secondary 0.3w, 0.7W, 0.7w, 0.4W
windings (in -> out)

Primary leakage inductance (all in 7mH

series)

Max recommended primary DC 200mA

current (heat dissip. 10W)

Max. primary signal voltager.m.s. Push-Pull (1.6T) Single End (0.7T)
at 30Hz (all in series) 1220V 530V

I solation between primary and secondary windings/ between windingsand core: 4kV / 2kV

Electrical characteristics

Primary L oad | mpedance, Max power and power 10ss.

Sec. connection for 4/8/16 W
(See next page)

-/BIC | B/C/D | CIDIE

Primary Load | mpedance
(transformer copper resistance included)

L1688 205kwW | 92kW |  55kw
Power and L oss
Max. Power, P-P at 30 Hz 72W 160W 320W
Max. Power, SEE. at 30 Hz 15w 30W 60w
Power loss across 0.15dB 0.25dB 0.5dB
transformer

Primary DC Current CoreAir-gap_and_Primary inductance

LL1688/70mA
Core Airgap 240
(deltal2)
Single end standing current for 0.9 Tesla 70mA
(recommended operating point)
Primary inductance 70H

Frequency response, L L 1688/70mA
(source impedance 2.2k, load impedance 10 ohms. Primary winding is series, secondary winding “alt. C".
Secondary winding not grounded. Primary signal level approx 10V)

10 Hz — 25kHz +0/-1dB

5Hz —33 kHz +0/ -3 dB

LL1688
-2-



Primary connections, Push-Pull

Primary connections, Singe End

® ®
Tube Anode)— o Tube Anode)— o
UL tap 33% e 3 e 3
V+ D *5 *5
\ . -
Tube Anode) 9 V+ >11e9
UL tap 33% o 11 e 11
s 13 ® 13
Secondary connections
® ® Indicates phase
o P
—e Bl Bll e— b B1 B1l ¢
7~
—pB2 B12 e 2 B12 ::l
e B3 B13 e— —e B3 B13
549 B14 o—g ~ ® 4o B4 Bl ®
—e B5 B15 e—¢ e B5 B15 ¢
—B6— B16 e— 6 B16 :l
e RB7 B ——DBl7 e —=o B7 B17
B8 =LE-2Y ——e B8 B
| | | |
Max secondary Voltage RMS @ 30 Hz Max secondary Voltage RMS @ 30 Hz
P-P: 25V SE : 11V PR3V _SE: 16V
Sec. copper resistance | Windingsin series Sec. copper resistance | Windingsin series
0.15W 2 0.2W 3
>—
~
7~
—o B1 Bll o0 ~ & —e B1 B1l ¢ S
7~
B2 B12 ::l B2 B12 ::l
—R3—e B13 B3 B13
—B4—8o Bl4 e— _:m Bl4 ¢ ~
. N —
55— B15 e— B5 \%:_
B6 B16 ::l I:: B6 &.
e—o B7 D B17 B7 E B1
Lo BS B18 e— —Bg B18 e—1aI
| | | |
Max secondary Voltage RMS @ 30 Hz Max secondary Voltage RMS @ 30 Hz
P-P: 50V SE . 22V P-P. 74V SE : 32V
Sec. copper resistance | Windingsin series Sec. copper resistance | Windingsin series
05W 4 1w 6

LL1688
-3-
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Line Output Transformer LL 1689

LL 1689 isaline output transformer for tube amplifiers. The transformer is available with different core air gap

for PP or SE drives.

The transformer primaries are wound with a specia low capacitance winding technique to achieve best high
frequency performance. The transformer has a special high flux, low distortion audio C-core of our own

production.

The LL1689PP is assembled with a small core air gap to allow for some DC current unbalance.
For the S.E. versions of the LL 1689, the core air gap is chosen such that the denoted DC current (18mA for a
LL1689/18mA) generates ano signal core flux density of 0.9 Teslawhen used with all primariesin series. This

leaves a flux density swing of O

.7 T for the signal.

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensionsin mm)

36
< » 2 +
4 A +
y {} () _ l e o o o e o o o 5 ; C 13
109 87 5432 c
3 ot 16
4x M3
Mounting holes B
56 4
. 73 +
Bottom view 9
B
21 18 16 8 :3 C"’ 21
\ N 0 1 hd M ° C
¥ ! 10 + 18
B
p 53 < 61 . 7
Weight Turnsratio Static resistance, Static resistance, Static resistance,
winding A winding B winding C
0.75Kg 9+9 : 1+1+1+1 9w 15w 655 W
Max. current through any primary (“C”) section: 50 mA

I solation between primary and secondary windings/ between windings and core: 4 kV /2 kV

Type L L 1689/PP L L 1689/PP L L 1689/PP LL1689/18mA
Connection AltM AltN Alt O AltP

PP to Line Out. PPtoLineOut. | PPtoLineOut. | SEto LineOut.

9+9:4 9+9: 2 9+9:1 O\ 18:4

Primary DC current for 0.9 - - - (4 18 mA
Teda AV
Primary Inductance 290 H 290H\ \ [\ 2905\ /M 90H
Freg. Response (+/-1dB) @ Hz - kHz @\\)
source impedance (*) 15kwW XW@@ 15 kW 3 kW
Secondaries open R\ %
Max sec. voltage 128V (T%Q .M., 32V r.ms. 56V r.ms.
@30 Hz (\\r \\(D\
Type — S/ \\) \bL2689718mA | LL1689/18mA (*) The source impedances used
Connection \\)) (= Alt Q AltR in the tables indicates a

SE to Line Out. SE to Line Out. recommended upper limit,

: 18:2 18:1 unless freg. response can be

Primary DC current for 0.9 18 mA 18 mA compromised.
Teda At lower source impedance
Primary Inductance S0H 90H resonance peaking will occure.
Freq. Response (+/-1dB) @ It can be reduced using
source impedance (*) 3.5kw 3.5kw secondary load resistors.
Secondaries open
Max output 28V r.ms. 14V rms.

voltage @ 30 Hz

(030=~+00==TT)

R040407
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Tube Amplifier Interstage Transformer / Line Output Transformer

L L1689

Connection Alternatives

Single End to Line Output

v+ V+
I I I I
KE\B . 21 10 \@ . 21 10 \@
: z R I
- 18 7e . 18 7e
16 5 . 16 5
A 4e N 4e N
3 7 3 7
13 2 P e 2
Alt. M Alt. P
9+9:4 (CTath) 18 :4 (CTat5)
Push-Pull to Line Output Single End to Line Output
V+ V+
|| @ | @
& . 21 10 > 21 10 >
9 9
N N
8 > 8 7
18 7 o 18 7
B 16 5 . 16 5
4 4
3 3
13 2e r—o 13 20
Alt. N Alt. Q
9+9 : 2 (CT at 7+4) 18:2 (CTat7+4)
Push-Pull to Line Output Single End to Line Output
V+
® | ® V+
P . 21 10 > | | @
9 ° 21 10 = >
8 = 9
18 7 ge =
= 16 5 . 18 7
4 * 16 S5e
3 4
13 2 3e
Alt. O S >
9+9:1 Alt. R
Push-Pull to Line Output 181

@ Phase Indicator
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Amorphous CoreHigh Level Line Input Transfor mer

L L1690

LL1690 isahigh-level lineinput transformer with an uncut cobalt-based amorphous strip core. The transformer is
designed for high end audio applications such as tube amplifier line input with or without phase splitting. The
windings are arranged to give a high degree of symmetry if the transformer is used for phase splitting. The dual-coil
structure a so greatly improves immunity to external magnetic fields from e.g. power supplies and motors. Primary
and secondary windings are separated by electrostatic shields.. The transformer is housed in a mu-metal can.

Turnsratio: 1+1:1+1
Pin layout (viewed from component side) and winding schematics:
1 + + 10
o5 10 o § g
o4 LL1690 e 2 !
03 Top view 5 :3-'- C'- 6
o2 70
ol 6o 4 9
O 3
Dimensions (L x W x H above PCB, in mm) 42 x 28 x 22
Spacing between pins 5.08 mm (0.2")
Spacing between rows of pins 30.5mm (1.2")
Rec. PCB hole diameter: 1.5mm
Weight: 8lg
Static resistance of each primary: 150 W
Static resistance of each secondary: 150 W

Distortion (primaries connected in series,
source impedance 600W):
Self resonance point:
Suggested load for best square wave response, serial-serial
connection.
Frequency response (serial connection , source 1kW,
load 40 kWin parallel with 7k + 400pF):
Phase splitting balance (connection 2:1+1. Source 1kW,
load (20kW +20kW) in parallel with 7k + 400pF):,
Phase response (deviation from linear phase)
(source 600 ohm, load 10k (Audio Precision))
I solation between windings/ between windings and shield:

+23dBU 0.1% @ 30 Hz
+26dBU <1 % @ 30 Hz
> 150 kHz

40K // 7K + 400pF

10 Hz -- 100 kHz +/- 1.0 dB
>550B, 10Hz — 50kHz

20 Hz — 20kHz, < 2°

3kv/15kV

Connection alternatives and suggested applications:

Serial-serial connection (1 : 1) for high level line input Phase splitting for 2 : 1+1 input
3 — 5 10 o +
:l Centertap —>—°5 10
—o 4 9 o— [ o4
LL1690 LL1690
Top view 3 ToP Ve
—o 2 7 o——>— I 76
1 6 0_4 —o 1 6 o +
5 10 e
L. ’ 4 9
Phase splitting for L LL1690
1: 1+1input - 10p View
o 2 7 o
+ o 1 6 o +
/7777 RO4(

113
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Tube amplifier output transformer LL 1691
9k : 8 ohms (for 845 tubes)

The LL1691 isadual coil C-core tube amplifier output transformer for 9k: 8 ohms impedance ratio availablein

PP and SE versions.

The coil iswound using our high internal isolation technique with isolation foil between each copper layer. The

coreisan audio C-core of our own production.

Turnsratio

17+17: 1

Simplified winding schematics, physical dimensions, pin and mounting hole layout (all dimensionsin mm)

« 93
7Y {\ () I l . . . .
5 4 +
1
4x M4 §
Mounting holes +
120 148 20 o 6
Bottom view + él
S 8
8 6
3 o 0 4
A
o R j 103
Weight: 4.6 kg
Static resistance of each primary: 112W
Static resistance of secondary: 0.3wW
I solation between windings/ between windings and core; 4kV [ 2kV
Max DC current through any primary winding (10W heat dissip): 210mA
LL1691/PP LL1691/70mA
Primary inductance (approx.) 75H

Max primary signa 1220V RM.S. @ 30 Hz

530V RM.S. @ 30 Hz

Max output power @ 30 Hz 160W (8W spkr) 30W (8W spkr)
Suggested use:
v+ V+
L 6 ‘—?L Plate . I
Plate 1 2 2
. 4 SO B 4 8 ——m—
Plate 2 —e 5 5

LL 1691 used in Push Pull
Plate-to-plate impedance
9k at 8 ohmsload

LL1691 used in Single End
Primary impedance 9k at 8
ohms load

RO50330
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Tube amplifier output transformer LL1691B
20k : 8 ohms

The LL1691B is a dual coil C-core tube amplifier output transformer for 20k: 8 ohms impedance ratio, Based on
the LL1691 design. The LL1691B is available in PP and SE versions.

The coil is wound using our high internal isolation technique with isolation foil between each individual layer of
copper wire. The core is an audio C-core of our own production.

Turns ratio 25+25 :1
Simplified winding schematics, physical dimensions, pin and mounting hole layout (all dimensions in mm)

63

”\ 1
4 x M4
Mounting holes % +
Bottom view 5 8

P Y
D
O
7
e
°
[ ]
[ ]
[ ]

8 6
h 4 {} () 11
. %0 , ] 103 ‘
Weight: 4.6 kg
Static resistance of each primary: 260 Q
Static resistance of secondary: 0.3Q
Isolation between windings / between windings and core: 4kV/2kVv
Max DC current through any primary winding (10W heat dissip): 140mA
LL1691B/PP LL1691B/70mA
Primary inductance (approx.) 110H
Max primary signal 1830V R.IM.S. @ 30 Hz | 790V R.M.S. @ 30 Hz
Max output power @ 30 Hz 160W (8Q2 spkr) 30W (8 spkr)
Suggested use:
V+ V+
® +
1 6 ——= Plate — 1 A
Plate 1 2 o 2
8 +——
4 4 8 —f—
Plate 2 ——— 5 5
®
LL1691B used in Push Pull LL1691B used in Single End
Plate-to-plate impedance Primary impedance
20k at 8 ohms load 20k at 8 ohms load

R100621
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Tube Amplifier Interstage Transformer / Line Output Transformer

LL1692A

LL1692A is an interstage transformer for tube amplifiers, impedance-wise placed between LL1660 and LL1671.
LL1692A is available with various core air gaps optimised for PP or SE drives.
The transformer is wound with a special low capacitance winding technique to achieve best high frequency
performance. It has a special high flux, low distortion audio C-core of our own production.
The Push-Pull version is assembled with a small core air gap to allow for some DC current unbalance. For the
S.E. versions of the LL1692A, the core air gap is chosen such that the denoted DC current (18mA for a
LL1692A/18mA) generates a no signal core flux density of 0.9 Tesla when used with all primaries in series.
This leaves a flux density swing of approx. 0.7 T for the signal.

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensions in mm)

36
« > 2 +
A ;
+ {'\ () _ I e o o o e o o o 5 ¥ 13
\ 10987 5432 g c
3 + 16
4 x M3
Mounting holes B
56 4
. 73 +
Bottom view 9
B +
21 18 16 13 8 21
\ 4 - ° L] (] ° C
o o *
10 18
B
} 53 , ’ 61 A 7
Weight Turns ratio Static resistance, Static resistance, Static resistance,
winding A winding B winding C

0.75 Kg 1+1+1+1:1.75+1.75 220 Q 175 Q 345 O
Max. DC current through any single section: 70 mA
Isolation between primary and secondary windings / between windings and core: 4 kV /2 kV
Type LL1692A PP LL1692A PP LL1692A/18m | LL1692A/18m A

A A P

Connection Alt M AltN AltQ AltS P

PP to PP Interst. | PP Line output | SE Line Output | SE to SE Interst. |

1.75+1.75: 2+2 1.75+1.75:1 35:1 4:35 i
Primary DC current for - - 21 mA 18 mA g
0.9 Tesla t
Primary Inductance 210H 210H 95H 125H i
Freq. Response (+/-1dB) | 20Hz-45kHz | 20Hz-50kHz | 10 Hz-55kHz | 30Hz- 30 kHz ﬁ
@ source impedance (*) 10kQ 10kQ 2 kQ 10 kQ S
Secondaries open
Max output 2 X 240V r.m.s. 120V r.m.s. 50V r.ms. 175V r.ms.
voltage @ 30 Hz
Type LL1692A/18m | LL1692A/18mA

A

Connection Alt T AltV . .

SE to SE Interst. | SE to PP Interst. (*) Th? Source impedances used in the

235 175:2+2 tgbl-es indicate a recqm_mended upper
Primary DC current for 36 mA 21 mA limit, unless the specified _LF frequency
response can be compromised.

0.9 Tesla . .

- At lower source impedance, bass will
Primary Inductance 35H 24H improve but resonance peaking might
geq. Response d(+/ '1d,E:’) 40 Hé-kSO kHz |50 Hé 'kSO kHz occur. Peaking can be reduced using

SOUrce Impeaance *) Q Q secondary load resistors or RC networks.
Secondaries open
Max output 175V r.ms. 190 V r.m.s.

voltage @ 30 Hz

R080124
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Tube Amplifier Interstage Transformer / Line Output Transformer

LL1692A
Connection Alternatives

Single End to Single End Interstage

V+ \V+
P . 21 10 \@ rg@ . o1 10 S
9 > 9
8e To grid 8 N
7/
18 7 18 7
16 5
e S) 16 5
4. > A 4
3 To grid 3
s 13 2 13 2
Alt. M Alt. N
1.75+1.75:2+2 /7'77 1.75+1.75:1
Push-Pull to Push-Pull Interstage Push-Pull to Line Output
Vi v+
| | ®
21 10 > 2 13
9
3
8 > 4
e 18 7 5 16
. 16 5e 7 18
4 QB 8
® 3 9 ®
A1 2 (=) I 10 21— >
To grid
Alt. Q AL S ’
35:1 4 _'3 5 77
Single End to Line Output s
ng ! utpu Single End to Single End Interstage
v+ v+
| | -
) " 21 10 To grid
3 9 >
4 ® 8
5 16 . 18 7
A\ :
7 18 . 16 5 To grid
8 4. >
® 9 ® 3 ®
) 10 21 > 13 2
1 Il Togrid Al V
A2|t..3T5 1.75:2+2
S 7/ Single End to Push Pull Interstage /7777

@& Phase Indicator

R080124
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Tube Amplifier Output Transformer
LL1693

The LL1693 is a high power tube output transformer primarily for low impedance high power tubes. The transformer is built
up from two coils, each consisting of 5 sections. The core is a high quality grain oriented silicon steel C-core from our own
production.

Physical dimensions, pin and mounting hole layout for LL1693 (all dimensions in mm)

58
Primary connections < > Secondary connections
° ° ° ol ,“A_( o~ Ioooo o o o o
12 1416 18 28272625 2423 2221
4 x M4
118 Mounting holes
140
Bottom view
1234 5678 3837 36 35 34 33 32 31
0o 0o o o o 0 0 o V-O 0- 'oooo © o o o
- 100 A - 100 A
Weight 4.5 kg
Winding schematics:
Coil 1 Coil 2

UL L L WU
B

24 34 23 33 32 22 21 3135 25 26 3637 27 38 28
«outer inner» «inner outer »
LL1693
Turns ratio (approx) 8+7+1+8+7+1 :1+1+1+1+1+1+1+1
Static resistance of primary (all in series) 600 (2x15Q+2x12Q0+2x3Q)
Static resistance of inner/outer secondary 0.4Q/0.5Q
winding
Primary leakage inductance (all in series) To be measured
Max recommended primary DC current 450 mA
(heat dissipation 12W)
Max. primary signal voltage r.m.s. at 30 Hz Push-Pull Single End
(all'in series) 530V 235V

R080603
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Electrical characteristics

Primary Load Impedance, Max power and power loss.
Sec. connection for 4/8/16 Q
(See next page)
-/BIC | B/C/D | CIDEE

Primary Load Impedance
(transformer copper resistance included)

L1693 2.3kQ | 1kQ | 6000

Power and Loss
Max. Power, P-P at 30 Hz 180W 360W 700W
Max. Power, S.E. at 30 Hz 35W 70W 140W

Primary DC Current Core Air-gap and Primary inductance

LL1693/PP LL1693/230mA
Core Airgap 25 450
(delta/2)
Single end standing current for 0.9 Tesla 230mA
(recommended operating point)
Primary inductance 150 H 16H
LL1693 LL1693
Primary connection for Single-End output Primary connection for Push-Pull output
stage stage
1 12 e#——Anode 1 1 12 e#——Anode 1
I: 2 I: 2
4 — 14 4 V+)——e 14
I::5 16— V+ :5 16 #——Anode 2
6 6
7 ® 7

LL 1693 page 2 (3)



Secondary connections

Max secondary Voltage RMS @ 30 Hz

Push-Pull

Single Ended

Copper resistance

Windings in series

28

& Indicates phase
’—0 21 31 &—
® 22 A 32 —
+—e 23 33 e
+—o 24 34 e
-0 25 35 o—¢
—® 26| 18V |8.5v |36 &
—=o 27| 05Q 1 |37 e—¢
———e 28 38 o—
5% 31 a
—e 22 32
23— 33
——24 C' 34
—eo 25 35
e 26 [|_57V [25V| 36 e——>
e 28 38 :q ®
E: 21 31—
22 32
—e 23 33 3
——=o 24 E 34
E: 25 35 -ﬁ
26 |115v | 51v | 36
—=o 27|20 6 37
—e 38

— e 21 31—
o 22 B 32 e—
—e 23 33 o >
—o 24 34 e
+—e 25 35 e
+—e 26 | 37V | 17V |36 ®
o271 0201 2 |37 e
Lo 28 38 o
|:: 21 D 31 o—%
22 32 ::l
e 23 33
e 24 34 @
|:: 25 354
26 ["74v | 3av |36 ::l
* 27 |osol 4 |¥
e 28 38 -I

21 31 0——>
E: 22 32 ::‘
® 23 33
— o 24 F 34 @
25 35 ——>
|:: 26]150v | 68V |36 ®
® 27 32Q 8 37 ::l
L e 28 38 &

LL 1693 page 3 (3)
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Filament Current Choke LL1694

The LL1694 is a 2 coils choke for tube/valve filament current filtering.
The coil is wound using our standard high internal isolation technique with isolation foil between each copper
layer. The core is an audio C-core of our own production.

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensions in mm)

< 36 —>
L |
7y v\ 0 |— ; Z ; : 6 4 1 3
4 x M3 +|||l +IIII
Mounting holes ———
Bottom view
Y o o
} 53 61
Weight: 0.83 kg
Static resistance of each winding: 090
Isolation between windings / between windings and core: 4kV/2kVv

Coils in series Coils in parallel

Type Approx. Recommended | Saturating Approx. Recommended | Saturating
Inductance DC current current Inductance DC current current
(1.257T) (20T) (1.257) 20T

LL1694 /1.5A 0.16 H 15A 24 A 0.04 H 3A 4.8 A

Max. ripple voltage 50V rms/ 25V rms/

at rec. DC current 100 Hz 100 Hz

(Ripple voltage is

approx. 0.42 x input

voltage)

Suggested connections:

Parallel connection

_'Ntm%;:'
q4

Serial connection

3.-:|
.—

+ ® 1
J_ LL1694
N q 4 6
l

Serial connection for improved common mode rejection

+ 1 3 O —T—
4\; 1 LL1694

Note! The LL1694 can also be used in choke input power supplies

R090212
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High Level Stepup Linelnput Transformer

LL 1922

LL1922 isahigh-level input transformer similar to the UTC LS-10. Thusiit is designed for step-up input from 600
ohm sources. To reach the LS-10 freg. response in 1:8 applications with nondifferential amplifier input, the internal
Faraday shield must be tied to one of the source lines (the UTC LS-10 does not have any Faraday shield).

The two coils structure results in a high immunity to external magnetic fields from e.g. power supplies and motors.
Primary and secondary windings are separated by electrostatic shields. The coreis a high permeability mu metal core.

The transformer is housed in a mu-metal can.

1+1:4+4

Turnsratio:
Pin layout (viewed from component side) and winding schematics:
1 +
o5 10 o ;
o4 9o 2
LL1922 +

Top view 8o 5 :3
o2 7 o
ol 6o 4

+

L
9

+

E

_08

Dimensions (L x W x H above PCB, in mm)
Spacing between pins

Spacing between rows of pins

Rec. PCB hole diameter:

Weight:

Static resistance of each primary:

Static resistance of each secondary:

Distortion (primaries connected in series, source
impedance 600W, load 47k. Primary signal level)):

Distortion (primaries connected in parallel source
impedance 600W, load 47k. Primary signal level))::

Frequency response (source 600W, load 47 kW,
Connected 1:4 (fig 3), primary level +10dBU
Connected 1:8 (fig 4), primary level +10dBU
Connected 1:8 (fig 5), primary level +10dBU

I solation between windings/ between windings and shield:

47 x28x 24

5.08 mm (0.2")

35.56 mm (1.4")

1.5 mm

1159

60W

730W

+21dBU 0.1% @ 50 Hz
+26dBU <1 % @50Hz

+11dBU 0.1% @ 50 Hz
+19dBU <1 % @50Hz

10 Hz-50 kHz +/- 1.0 dB
10 Hz-30 kHz +/- 1.0 dB
10 Hz-30 kHz +/- 1.0 dB
4kV /2kv

Connection alternatives and suggested applications:

1:4line i_nput stepup 1:8 line input stepup
+ (fig 3) (fig4)
- 1.5 10 o—st 10 —sF
o 4 9 o— o diff ’ 9 e—  to diff
LL1922 LL1922
Top view 8 amp L Top view 8 amp
o 2 7 —o 2 7
+
—o 1 6 o— 1 6 o—H
10 o— ¥
ol to non-
1:8 Img input stepup LL1922 91 ifferential
to non-differential amp Top view 8 amp
(UTC LS-10 style, not using the oo ;
internal Faraday shield for CMR) +
(fig 5) °1 ke 7

R031024
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Audio Transformer
LL1926

LL1926 is an audio transformer with a variety of connection alternatives. It is designed for microphone input
(step-up) applications, but can also be used as a line input step-down transformer.

The transformer consists of two coils, each with one high impedance winding surrounded by two low impedance
windings, with Faraday shields between all sections. The LL1926 has a mu-metal lamination core and is housed

in a mu-metal can.
The LL1926 is pin compatible with the amorphous core transformer
space due to the shape of the mu metal laminations.

Turns ratio:
Dims: (Length x Width x Height above PCB (mm))

Pin Layout (viewed from component side) and windings schematics:

LL1550, but LL1926 takes up more board

1+1+1+1:4+4
37x23x12

1
o8 16 o 2 —= : 9
o7 150 § 3
o6 14 o 3 — 10
o2 :;'—19253 13 0 4 1
° op view *+
03 Mo P . 4
02 10 o 16
o1 90 %
6 E 15
5

Can + Core 13

Spacing between pins:
Spacing between rows of pins:
Weight:

Rec. PCB hole diameter

Static resistance of windings:  2-3 or 6-7
1-4 or 5-8
9-10 or 15-16

Self resonance point:

Recommended load for best square-wave response
(Connection alternative “C”):

Frequency response (“C”, source 600Q2, load 20 kQ):

Core:

Isolation between windings / between windings and shields:

Data at different connection alternatives:

254 mm (0.1")
22.86 mm (0.9")
469

1.3 mm

300

45Q

290 Q

> 100 kHz

6.7 kQ + 470 pF

10 Hz - 60 kHz +/- 1.0 dB @ 0 dBU
Mu-metal lamination

3kV/15kV

Connection | Turns Copper Suggested Use Max input signal level | THD < 0.2%@50 Hz

Alternatives ratio Resistance (1% THD @ 50Hz) / primary level /
Prim/sec source impedance source impedance

A 1:8 10Q /580 O Microphone input, +7 dBU /40 Q +2dBU /40 Q

50 — 200 ohm
B 1:4 40Q /580 Q Microphone input +13dBU /150 Q +8 dBU /150 Q
200 ohms

C 1:2 150 QO /580 Q Mic. or line input +19 dBU /600 O +13 dBU /600 O

R 121221 PL

LL1926 , page 1




LL1926 connection alternatives

16 0—p——
15
14
13

LL1926
(top view)

11
10

= N W H o1 ON

A. Turns ratio 1:8 (or 8:1 if used “backwards”)

16— p———
15

LL1926 ];‘
(top view)

r'
|

11
10

= N WS O N

B. Turns ratio 1:4 (or 4:1)

16 —p———
15

LL1926 ];‘
(top view)

11
10

= N W H OO N

C. Turnsratio 1:2 (or 2:1)

LL1926 , page 2
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Ribbon Microphone Transfor mer
LL1927A

(Difference between LL1927 and LL1927A is pinout)

The LL1927A isavery high turnsratio transformers for active ribbon microphones. The transformer has an
uncut amorphous strip coreand is built up from two coils of each four sections for low leakage inductance.

Turnsratio: 1+1:55+55
Dims: (Length x Width x Height above PCB (mm)) 30x225x 145
Pin Layout and Windings Schematics:
Component side view
o5 le 5 *‘ 4_
+ Ge § C 1
L3 2e
+ LL1927A + 2
T 3+ 6
[ ] L] + +
3 4
Can+core G
Spacing between pin positions: 254 mm (0.1")
Spacing between rows of pins: 22.86 mm (0.9")
Weight: 279
Rec. PCB hole diameter: 1.5mm
Housing: Mu metal
Core High mu amorphous strip core
Static resistance of each primary (average): 0.05W
Static resistance of each secondary: 182 W
Frequency response (Source 0.3W, load 10kW.
Connection 1 : 110. Secondary signa level 0dBU) 10Hz — 70kHz +/- 1dB
Suggested connections for ribbon microphone
Usage 1:110 Usage 1:55
5 1o Nay 5 1o Nay
+ +
6 LL1927A 2 6 LL1927A
7 3e 7 3e
g G Gdet— 5 8 G 4 >

R051014
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Audio transformer for tube preamp line output
L L1930

LL1930 is designed to be a line output transformer for tube preamp parafeed output applications. The core is a high
permeability mu metal core. The transformer has no internal Faraday shield or magnetic shield housing.

Turns ratio: 58+58:1+1
Pin layout (viewed from component side) and winding schematics:
5 :3+ C+ 10
o5 10 o 5.8 1
04 90 4 9
LL1930 + +
03 Top view 1 6
o2 7 o 5.8 § g 1
o1 6o 2 7
30— Core
Dimensions (L x W x H above PCB, in mm) 47 x 28 x 23
Spacing between pins 5.08 mm (0.2")
Spacing between rows of pins 35.56 mm (1.4")
Rec. PCB hole diameter: 1.5mm
Weight: 105 ¢
Static resistance of each primary (pins 1-2, 4-5): 6100
Static resistance of each secondary (pins 6-7, 9-10): 16Q

Distortion at 30 dBU primary signal. Source impedance
4.5k. Primaries connected in series.

< 0.1% at 50Hz
< 1% at 25Hz

Frequency response. Connection and signal level as above.

Secondary load 10Kk.

20 Hz — 30kHz < +/- 0.1 dB

Isolation between windings/ between windings and core:

4kV/2kV

R090828
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Amorphous Core Moving Coil Input Transformer
LL1931

LL1931 is a high performance moving coil step-up transformer. The transformer combines our unique uncut
amorphous cobalt core and our dual coil structure with Cardas high purity copper wire in an oversized design. The
objective is to provide the best possible MC transformer, cost-no-object. The dual-coil structure greatly improves
immunity to external magnetic fields from power supplies, motors etc.. The transformer is housed in a mu-metal can.

Turns ratio: 1+1:8+8
Pin layout (viewed from component side) and winding schematics:
10— T o0
o5 10 o ; E
°4 LL1931 ° 2 9
Top view 8o 5 3+ C‘- 6
02 7 o
01 6o 4 7
Can +core —o g
Dimensions (L x W x H above PCB, in mm) 43 x28 x 22
Spacing between pins 5.08 mm (0.2")
Spacing between rows of pins 30.5mm (1.2")
Rec. PCB hole diameter: 1.5mm
Weight: 80¢g
Static resistance of each primary: 1.8Q
Static resistance of each secondary: 105 Q

Frequency response (serial connection, source 50 Q,

no load / secondaries open):

Isolation between windings/ between windings and core:

10 Hz -- 100 kHz +/- 1.0 dB

3kv/15kv

Connection alternatives:

Serial-serial connection 1:8

S5 10 o
—° 4 9
LL1931
Top view 8o
-> © 2 7
1o 1 60 +

Parallel-serial connection 1:16

5 10 o
->
LL1931
Top view 8o
o 2
+
> ° 1 o s

Cartridge is grounded through primary
center tap. If phono preamp input is
unbalanced, connect pins 9 and 8 to input
ground.

Cartridge is grounded through primary
“cold”. If phono preamp input is
unbalanced, connect pins 9 and 8 to input
ground.

If cartridge cable is unbalanced (such as
a coaxial cable), ground cartridge
through pin 2 and not through pins 1+4.
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Silver Wire Amorphous Core Moving Coil Input Transformer
LL1931Ag

LL1931Ag is a silver wire version of our high performance moving coil step-up transformer LL1931. The LL1931Ag
combines our unique uncut amorphous cobalt core and our dual coil structure with high purity (99.99%) silver wire in
an oversized design. The objective is to provide the best possible MC transformer, cost-no-object. The dual-coil
structure greatly improves immunity to external magnetic fields from power supplies, motors etc.. The transformer is
housed in a mu-metal housing.

Turns ratio: 1+1:8+8
Pin layout (viewed from component side) and winding schematics:
+ +
1 10
° 5 10 ° :3 Z
LL1931A e 2 9
g
Top view 8o 5 t + 6
° 2 7 ° 3 C
o1 6o 4 7
Can+core —o g
Dimensions (L x W x H above PCB, in mm) 43 x28x 22
Spacing between pins 5.08 mm (0.2")
Spacing between rows of pins 30.5mm (1.2")
Rec. PCB hole diameter: 1.5mm
Weight: 80¢g
Static resistance of each primary: 150
Static resistance of each secondary: 9B Q
Frequency response (serial connection, source 50 Q, 10 Hz -- 100 kHz +/- 1.0 dB
no load / secondaries open):
Isolation between windings/ between windings and core: 3kVv/15kv
Connection alternatives:
Serial-serial connection 1:8 Parallel-serial connection 1:16
A 10 o © 5 10 o
——o 4 9o _ -> 4 —_
LL1931Ag LL1931Ag
Top view 8o Top view 8 o
-> ° 2 7 o + T2 7 o
o 1 60 >t -> °1 6o >t
/7777 /7777
Cartridge is grounded through primary Cartridge is grounded through primary
center tap. If phono preamp input is “cold”. If phono preamp input is
unbalanced, connect pins 9 and 8 to input unbalanced, connect pins 9 and 8 to input
ground. ground.
If cartridge cable is unbalanced (such as
a coaxial cable), ground cartridge
through pin 2 and not through pins 1+4.
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Moving Coil Input Transformer
LL1933

LL1933 is a high performance moving coil step-up transformer. The transformer combines our dual coil structure with
Cardas high purity copper wire in an oversized design. The objective with LL1933 is to provide an alternative for the
successful amorphous core LL1931 for those who prefer a low distortion, linear magnetization curve nickel lamination
core transformer. The dual-coil structure greatly improves immunity to external magnetic fields from power supplies,
motors etc. The transformer is housed in a mu-metal can.

Turns ratio: 1+1:8+8
Pin layout (viewed from component side) and winding schematics:
1 3+ i 10
o5 10 o
o4 90 2 9
LL1933 + +
Top view 8o 5 :3 C 6
o2 70
o1 6o 4 7
Can+core —o g
Dimensions (L x W x H above PCB, in mm) 47 x 28 x 24
Spacing between pins 5.08 mm (0.2")
Spacing between rows of pins 35.6 mm (1.4")
Rec. PCB hole diameter: 1.5mm
Weight: 115¢g
Static resistance of each primary: 150
Static resistance of each secondary: 85Q

Frequency response (serial connection, source 50 Q,

no load / secondaries open):
Isolation between windings/ between windings and core:

8 Hz -- 100 kHz +/- 1.0 dB

3kV/15kv

Connection alternatives:

Serial-serial connection 1:8

—>—70°5 10 o
—° 4 9o —_
LL1933
Top view 8 o
-> ° 2 70
——o 1 6o >t

ground.

Cartridge is grounded through primary
center tap. If phono preamp input is
unbalanced, connect pins 9 and 8 to input

If cartridge cable is unbalanced (such as
a coaxial cable), ground cartridge
through pin 2 and not through pins 1+4.

Parallel-serial connection 1:16

° 5 10 o
% —
LL1933
Top view 8o
*—o 2 7 o
+
-> °1 60 >t

/7777

Cartridge is grounded through primary
“cold”. If phono preamp input is
unbalanced, connect pins 9 and 8 to input
ground.

R090209
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Silver Wire Moving Coil Input Transformer

LL1933Ag

LL1933Ag is a silver wire version of our high performance moving coil step-up transformer LL1933. The LL1931Ag
combines our dual coil structure with high purity (99.99%) silver wire in an oversized design. The core is a mu metal
lamination core for low distortion and for a linear magnetization curve. The dual-coil structure greatly improves
immunity to external magnetic fields from power supplies, motors etc. The transformer is housed in a mu-metal

housing.
Turns ratio: 1+1:8+8
Pin layout (viewed from component side) and winding schematics:
1 3+ i 10
o5 10 o
90 2 9
LL1933Ag + +
Top view 8o 5 :3 C 6
o2 70
o1 6o 4 7
Can+core —o g
Dimensions (L x W x H above PCB, in mm) 47 x 28 x 24
Spacing between pins 5.08 mm (0.2")
Spacing between rows of pins 35.6 mm (1.4")
Rec. PCB hole diameter: 1.5mm
Weight: 115¢g
Static resistance of each primary: 130
Static resistance of each secondary: 80 Q

Frequency response (serial connection, source 50 Q,
no load / secondaries open):
Isolation between windings/ between windings and core:

8 Hz -- 100 kHz +/- 1.0 dB

3kV/15kv

Connection alternatives:

Serial-serial connection 1:8

—>—T°5
—t—0 4
LL1933Ag
Top view
-> ° 2
p—+—o 1

10 o

9o

8 o

7 o

Parallel-serial connection 1:16

6o

ground.

Cartridge is grounded through primary
center tap. If phono preamp input is
unbalanced, connect pins 9 and 8 to input

If cartridge cable is unbalanced (such as
a coaxial cable), ground cartridge
through pin 2 and not through pins 1+4.

° 5 10 o
—_ -> —_
LL1933Ag
Top view 8 o
t+T™2 70
+
e - ° 1 6o >t

/7777

Cartridge is grounded through primary
“cold”. If phono preamp input is
unbalanced, connect pins 9 and 8 to input

ground.

R120329
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Microphone Transformer

LL1934

The LL1934 is small size microphone input transformer, with a high permeability mu-metal core and two

two-section coils with internal Faraday shields.
The transformer is housed in a mu-metal can.

Turns ratio: 1+1:7
Pin layout (viewed from component side) and winding schematics:
+
3
o4 8 o :
§ I
°3 L1934 8 1
02 (top view) 6o 2 +
4
o1 50
5 —>° 6 + core&housing
Dimensions Spacing Spacing between | Recommended PCB Weight
Max. Length x Width x between pins rows of pins hole diameter
Height above PCB (mm)
28 x17.5x 12 3.81 mm(0.15”) | 20.32 mm (0.8™) 1.5mm 18¢g
LL1934
Turns ratio 1+1:7
Static resistance of each primary 3HQ
Static resistance of secondary 1kQ
Primary level at 0.2 % THD, 50 Hz signal -10 dBU
Primaries connected in parallel, source impedance 150Q
Primary level at 1 % THD, 50 Hz signal -2dBU
Primaries connected in parallel, source impedance 150Q2
Frequency response +/- 1.0 dB 15Hz - 60kHz
Primary signal level -10 dBU, source 200 Q
Primaries in parallel, secondary termination 10k
Isolation between windings / between windings and shield 3kV/15kVv
+
. ——
Connectionfor1:7 +
4 8

I+

LL1934

R081201
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DI Transformer
LL1935

LL1935 is a transformer designed for DI (Direct Input) applications, matching high impedance guitar pickups to

low impedance microphone preamp inputs, but is also ideal for 1:10 microphone input applications. The
transformer consists of two coils, each with one primary and one secondary winding separated by an

electrostatic shield, and a high permeability mu-metal core. The high impedance windings are wound using a
special low capacitance winding technique. The transformer is encapsulated in a mu-metal case for magnetic

shielding.
For best performance, the high impedance side of the transformer (5 + 5) should be connected in series.
Turns ratio: 1+1:5+5
Dims (Length x Width x Height above PCB (mm)): 38 x23x 16
Pin layout (viewed from component side) and winding schematics:
+
40 A o 8
§ ' 3| &
03 70 3o - 7
E
., LL1935 & N | L
SR 31 §
20 o 6
———C) E

Spacing between pins: 5.08 mm (0.2")
Spacing between rows of pins: 27.94 mm (1.1")
Offset of earth pin from adjacent row: 2.54 mm (0.1")
Weight: 46 g
Recommended PCB hole diameter: 1.5mm

Static resistance of each primary (pins 5-6 and 7-8): 650 Q

Static resistance of each secondary (pins 1-2 and 3-4): 17Q

Frequency response (reference 1.0 kHz)
10:1, source 100 kQ , secondary open:
10:1, source 100 k€, load 1 kQ

1:10, source 200 Q, secondary open

20Hz - 20kHz +0/-3dB
10 Hz-45kHz +0/-2 dB
10 Hz - 80 kHz +/- 1dB

Distortion
For practical reasons measured in 1:10 configuration.

Source 15002, load 10k (Audio Precision portable)

-5 dBU input level, +14 dBU output level
<0.1% THD @ 50 Hz

+7 dBU input level, +26 dBU output level
<1% THD @ 50 Hz

Self resonance point :

None detected in above configurations

Isolation between windings/ between windings and
shield

4kV/2kV

Connection alternatives (Component side view):

+ +

105 1 ot—pp
. GE61TI 2‘“]

> 7 3 o
o § 4 o

>—+1.5 T
e, GGLT] -

> 7 3 oot
o0 8 4

10 :1

R090415

Domestic
0176-13930
0176-13935
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Microphone Input Transformer
LL1936

The LL1936 is a microphone input transformer which can be connected for microphones with different
impedance. It is built using our dual coil structure, with a mu metal lamination core. The transformer is
magnetically shielded by a mu metal housing.

Turns ratio: (2+1)+ (2+1): 4+ 4
Dims (Length x Width x Height above PCB (mm)): 48 x 29 x 20
Pin layout (viewed from component side) and winding schematics:
0.1
5 o e 18
2 1 4 L] L] 17
1
9 ! LL1936 o 16
1 1 C.l- 17
4 : 4 2 e 6 10 o -
+ : + 10 1 o e 14
1
1 ) : 13 4_»I 01
1 4 P 1.3” -
6 : 14 il ;) »l
2 - < 14 >
2 I
—o 15+18 & core+can
Weight: 909¢g
Rec. PCB hole diameter: 1.5mm
Secondary connection Out+ Out- Connect (= Output centertap)
for 1200 Q real or virtual 17 14 10 +13
impedance
Input impedance Turns ratio In+ In- Connect | Faraday shield
(1200 ohm load) and housing
75 Q 2:8 5+6 9+2 15+18
150 Q 3:8 5+1 4+2 15+18
300 Q 4:8 5 2 9+6 15+ 18
600 Q 6:8 5 2 4+1 15+ 18
Static resistance of each primary 1 (9-4 or 1-6): 130
Static resistance of each primary 2 (5-9 or 6-2): 24 Q
Static resistance of each secondary: 50 Q
Distortion 0.1% THD @10dBU, 50Hz
Source 600 Q, primary connection for 600 Q 1% THD @ 20dBU, 50Hz
Frequency response: 10Hz — 100kHz +/- 1dB rel. 1kHz
Balanced input, 0 dBU signal level, source 600Q , load 10k
Isolation between primary and secondary windings/ 4kV [ 2kV
between windings and shield:

R090907
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Moving Coil Transformer

LL1937

The LL1937 is small size transformer for impedance matching between MC cartridges and phono preamps. The
LL1937 consists of two three-section coils and a high permeability mu-metal core.

The transformer is housed in a mu-metal can.

Turns ratio: 1+1:30
Pin layout (viewed from component side) and winding schematics:
+
1
o4 8 o
3 +
°3 LL1937 2 8
02 (top view) 6o 4 +
% i 6
o1 50
3 ° 5 core+
can
Dimensions Spacing Spacing between | Recommended PCB Weight
Max. Length x Width x between pins rows of pins hole diameter
Height above PCB (mm)
28 x 17.5x 12 3.81 mm(0.15”) | 20.32 mm (0.8™) 1.5 mm 18 g
LL1937
Turns ratio 1+1:30
Static resistance of each primary 170
Static resistance of secondary 660 Q
Isolation between windings / between windings and shield 3kV/15kVv
Connection alternatives
+
=0 4 8 o + 4 8 o= +
----[E-o 3 =0 3
.. o — L. ool
b o 1 5 o= 1 5 o
1:15 1:30

Application hint:
As the LL1937 does not have

Faraday shields, both sides of
the transformer should have a
common ground reference.

R100222
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Tube microphone output transformer
LL1940

LL1940 is a high turns ratio transformer designed for tube microphones. Conventionally, this type of transformer
has a mu metal lamination core for minimum distortion and maximum transparency. For the LL1940 we have
chosen a silicon iron C-core (with approx 10 times as high distortion compared to mu metal) to add more
“transformer character” to the signal. The transformer has an internal Faraday shield for optimal output balance, but
no housing.

Turns ratio: 9:1+1
Pin layout (viewed from component side) and winding schematics:
+
\ C 10
o5 10 o + : 1
o4 LL1940 e 1 § : o
03 Top view 4 o ' + 6
02 70 : g 1
o1 6o : 7
Core 3 o——
Dimensions (L x W x H above PCB, in mm) 31x25x16
Spacing between pins 3.81 mm (0.15")
Spacing between rows of pins 22.86 mm (0.9
Rec. PCB hole diameter: 1.5 mm
Weight: 35¢g
Static resistance of primary (pins 1-4): 1.5kQ
Static resistance of each secondary (pins 6-7, 9-10): 340
Max primary signal level. 18V RMS at 20Hz
45V RMS at 50 Hz
Primary no load impedance 30 kQ at 50 Hz
Frequency response. Source impedance 10k. Load 600 ochms 20Hz-50kHz +0 /-3dB
Secondaries connected in parallel 40Hz-30kHz +0 /-1dB
Frequency response. Source impedance 50k. Load 600 ohms 50 Hz - 40kHz +0 /-3dB
Secondaries connected in parallel
Distortion. Source impedance 10k. Approx 1% THD at
50Hz, 20dBU primary level.
Isolation between windings/ between windings and core: 4kV/2kV

R110923

Typical application, tube microphone output, 9:1

o5 10 o ®
—te 4 9
LL1940
3 Top view
o2
1

/7777

@ Indicates phase
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Amorphous Core Moving Coil Input Transformer

LL1941

LL1941 is a high turns ratio version of our LL1931 moving coil step-up transformer. The LL1941 transformer

combines our unique uncut amorphous cobalt core and our dual coil structure with Cardas high purity copper wire in an
oversized design. The objective is to provide the best possible MC transformer, cost-no-object, for low output MC
cartridges. The dual-coil structure greatly improves immunity to external magnetic fields from power supplies, motors
etc.. The transformer is housed in a mu-metal can.

Turns ratio: 1+1:16+16
Pin layout (viewed from component side) and winding schematics:
1 3+ i 10
o5 10 o
o4 90 2 9
LL1941 + +
Top view 8o 5 :3 C 6
o2 70
o1 6o 4 7
Can+core —o g
Dimensions (L x W x H above PCB, in mm) 43 x28x 22
Spacing between pins 5.08 mm (0.2")
Spacing between rows of pins 30.5mm (1.2")
Rec. PCB hole diameter: 1.5mm
Weight: 90g
Static resistance of each primary: 0.8Q
Static resistance of each secondary: 105 Q

Frequency response (serial connection, source 10 Q,

no load / secondaries open):
Isolation between windings/ between windings and core: 3kVv/15kv

10 Hz -- 100 kHz +/- 1.0 dB

Connection alternatives:

Serial-serial connection 1: 16

—>—70°5 10 o
—° 4 9o —_
LL1941
Top view 8 o
-> ° 2 70
——o 1 6o >t

Cartridge is grounded through primary
center tap. If phono preamp input is
unbalanced, connect pins 9 and 8 to input
ground.

If cartridge cable is unbalanced (such as
a coaxial cable), ground cartridge
through pin 2 and not through pins 1+4.

Parallel-serial connection 1:32

° 5 10 o
% —
LL1941
Top view 8o
*—o 2 7 o
+
-> °1 60 >t

/7777

Cartridge is grounded through primary
“cold”. If phono preamp input is
unbalanced, connect pins 9 and 8 to input
ground.

R101123
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Silver Wire Amorphous Core Moving Coil Input Transformer

The LL1941Ag combines our unique uncut amorphous cobalt core and our dual coil structure with high purity

LL1941Ag

LL1941Ag is a silver wire version of our high turn’s ratio, high performance moving coil step-up transformer LL1941.

(99.99%) silver wire in an oversized design. The objective is to provide the best possible MC transformer, cost-no-
object, for low output MC cartridges. The dual-coil structure greatly improves immunity to external magnetic fields
from power supplies, motors etc.. The transformer is housed in a mu-metal housing.

Turns ratio: 1+1:16+16
Pin layout (viewed from component side) and winding schematics:
P — T 10
: 3|
LL1941A e 2 o
Top viewg 8o 5 :3-'- C-I- 6
o2 70
o1 6o 4 7
Can+core —o g
Dimensions (L x W x H above PCB, in mm) 43 x28x 22
Spacing between pins 5.08 mm (0.2")
Spacing between rows of pins 30.5mm (1.2")
Rec. PCB hole diameter: 1.5mm
Weight: 90g
Static resistance of each primary: 050
Static resistance of each secondary: 9B Q

Frequency response (serial connection, source 10 Q,

no load / secondaries open):
Isolation between windings/ between windings and core: 3kVv/15kv

10 Hz -- 100 kHz +/- 1.0 dB

Connection alternatives:

Serial-serial connection 1: 16

—>—70°5 10 o
—° 4 9o —_
LL1941Ag
Top view 8o
-> ° 2 70
——o 1 6o >t

Cartridge is grounded through primary
center tap. If phono preamp input is
unbalanced, connect pins 9 and 8 to input
ground.

If cartridge cable is unbalanced (such as
a coaxial cable), ground cartridge
through pin 2 and not through pins 1+4.

Parallel-serial connection 1:32

° 5 10 o
% —
LL1941Ag
Top view 8 o
*—o 2 7 o
+
-> °1 60 >t

/7777

Cartridge is grounded through primary
“cold”. If phono preamp input is
unbalanced, connect pins 9 and 8 to input
ground.

R120329
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Moving Coil Input Transformer

LL1943

LL1943 is a high turns ratio of our LL1933 high performance moving coil step-up transformer. The LL1943

transformer combines our dual coil structure with Cardas high purity copper wire in an oversized design. The objective
with LL1943 is to provide an alternative for the amorphous core LL1941 for those who prefer a low distortion, linear

magnetization curve nickel lamination core transformer. The dual-coil structure greatly improves immunity to external
magnetic fields from power supplies, motors etc. The transformer is housed in a mu-metal can.

Turns ratio: 1+1:16+16
Pin layout (viewed from component side) and winding schematics:
1 3+ i 10
o5 10 o
o4 90 2 9
LL1943 + +
Top view 8o 5 :3 C 6
o2 70
o1 6o 4 7
Can+core —o g
Dimensions (L x W x H above PCB, in mm) 47 x 28 x 24
Spacing between pins 5.08 mm (0.2")
Spacing between rows of pins 35.6 mm (1.4")
Rec. PCB hole diameter: 1.5mm
Weight: 115¢g
Static resistance of each primary: 0.8Q
Static resistance of each secondary: 85Q

Frequency response (serial connection, source 10 Q,
no load / secondaries open):

8 Hz -- 100 kHz +/- 1.0 dB

Isolation between windings/ between windings and core: 3kVv/15kv

Connection alternatives:

Serial-serial connection 1: 16

—>—70°5 10 o
—° 4 9o —_
LL1943
Top view 8 o
-> ° 2 70
——o 1 6o >t

Cartridge is grounded through primary
center tap. If phono preamp input is
unbalanced, connect pins 9 and 8 to input
ground.

If cartridge cable is unbalanced (such as
a coaxial cable), ground cartridge
through pin 2 and not through pins 1+4.

Parallel-serial connection 1:32

° 5 10 o
% —
LL1943
Top view 8o
*—o 2 7 o
+
-> °1 60 >t

/7777

Cartridge is grounded through primary
“cold”. If phono preamp input is
unbalanced, connect pins 9 and 8 to input
ground.

R101122
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Silver Wire Moving Coil Input Transformer
LL1943Ag

LL1943Ag is a silver wire version of our LL1943 high turns ratio, high performance moving coil step-up transformer.
The LL1943Ag combines our dual coil structure with high purity (99.99%) silver wire in an oversized design. The core
is a mu metal lamination core for low distortion and for a linear magnetization curve. The dual-coil structure greatly
improves immunity to external magnetic fields from power supplies, motors etc. The transformer is housed in a mu-

metal can.
Turns ratio: 1+1:16+16
Pin layout (viewed from component side) and winding schematics:
1 3+ i 10
o5 10 o
90 2 9
LL1943Ag + +
Top view 8o 5 :3 C 6
o2 70
o1 6o 4 7
Can+core —o g
Dimensions (L x W x H above PCB, in mm) 47 x 28 x 24
Spacing between pins 5.08 mm (0.2")
Spacing between rows of pins 35.6 mm (1.4")
Rec. PCB hole diameter: 1.5mm
Weight: 115¢g
Static resistance of each primary: 04Q
Static resistance of each secondary: 80 Q

Frequency response (serial connection, source 10 Q,
no load / secondaries open):

8 Hz -- 100 kHz +/- 1.0 dB

Isolation between windings/ between windings and core: 3kVv/15kv

Connection alternatives:

Serial-serial connection 1: 16

—>—70°5 10 o
—° 4 9o —_
LL1943Ag
Top view 8o
-> ° 2 70
——o 1 6o >t

Cartridge is grounded through primary
center tap. If phono preamp input is
unbalanced, connect pins 9 and 8 to input
ground.

If cartridge cable is unbalanced (such as
a coaxial cable), ground cartridge
through pin 2 and not through pins 1+4.

Parallel-serial connection 1:32

° 5 10 o
% —
LL1943Ag
Top view 8 o
*—o 2 7 o
+
-> °1 60 >t

/7777

Cartridge is grounded through primary
“cold”. If phono preamp input is
unbalanced, connect pins 9 and 8 to input
ground.

R120329
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Audio Split Transformer

LL1944

LL1944 is a four-output splitting transformer to be used with low impedance signal sources.

Each of the four secondary windings is surrounded by primary winding sections. In addition to low leakage
inductance, this ensures that output signal is maintained (but slightly dropped) on three of the secondary
windings even if one of the secondaries is short-circuited, provided that the source is enough low impedance.

The primary windings should normally be used in parallel.

Turns ratio:
Dims: (Length x Width x Height above PCB (mm))

1+1:1+1+1+1
47 x 34 x 23

Pin Layout (viewed from component side) and Windings Schematics (simplified):

e
o 11 22 o " % 21
210 9 * 20
o9 %go g
LL1944 ° 19
(top view) 17 o . 14
15 11— E
o 3 14 g R 15
13 o 3 12
o 1 12 0 g
13
Core and can 17
Housing: Mu-metal
Core: Silicon Iron C-core
Spacing between pins: 2.54 mm (0.1")
Spacing between rows of pins: 35.56 mm (1.4")
Weight: 130 ¢
Rec. PCB hole diameter: 1.3 mm
Static resistance of each primary (average): 54 Q
Static resistance of each secondary (average): 110 Q

Max. secondary level (each secondary)
No-load primary impedance(primaries in parallel, primary level):

Balance of output (according to IRT, source 10 Q, Load 600 Q):
Frequency response

(source 10 Q, each sec. loaded with 600 ©, 0 dBU sec. level):
Isolation between primary and secondary windings:

Isolation between between windings and shields:

LL1944 typical application, 1

+ 28 dBU @ 50 Hz
>0.9kQ @ 50 Hz, +20
dBU

> 60 dB

20 Hz - 50 kHz +/- 0.5 dB
4 kV
2 kv

D1+1+1+1

o 11
o 9

2?] Out 1
2 o—ﬁ
20 o_—'l'_> t

17 o
e —2 Out3
13 o
12 o Out 4

R111013 PL
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Line Transformer
LL1946
The LL1946 is a small size line transformer, with a high permeability mu-metal core and two
two-section coils. The transformer is housed in a mu-metal can.
Turns ratio: 2:1+1
Pin layout (viewed from component side) and winding schematics:
+
8
o4 8 o
+
LL1o4s ' ° 4 :3 C 7
2 (top view) +
o 60 2
o1 50
Can+core 1 ° 6
Dimensions Spacing Spacing between | Recommended PCB Weight
Max. Length x Width x between pins rows of pins hole diameter
Height above PCB (mm)
28 x17.5x 11 3.81 mm(0.15”) | 20.32 mm (0.8™) 1.5 mm 16 g
LL1946
Turns ratio 2:1+1
Static resistance of primary 8Q
Static resistance of each secondary 50
Primary level at 0.1 % THD, 150 Hz signal +3 dBU

Source impedance 40Q

Frequency response +/- 1.5 dB
Primary signal level -5 dBU, source 40 Q

100Hz - 40kHz

core+housing

Isolation between windings / between windings and

3kv/15kVv

Connection alternatives

8 o=

T O

LL1946

6 —t——

_[-..1

+ o 4 8
LL1946 7°_'|
——O 2 6 o=t
Iﬂ'] 5»
2:1

PRELIMINARY Rr120224
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Amorphous Core Line Input Transformer
LL1948

LL1948 is a high-level line input transformer designed with audiophile applications in mind. The LL1948 combines
Cardas high purity copper wire windings with our own cobalt-based amorphous core. The transformer is suitable for
preamplifier or power amplifier line input with or without phase splitting. The windings are arranged to give perfect
symmetry and high noise immunity. The two coil structure also greatly improves immunity to external magnetic fields
from e.g. power supplies and motors. Primary and secondary windings are separated by electrostatic shields. The
transformer is housed in a mu-metal can.

Turns ratio: 1+1:1+1
Pin layout (viewed from component side) and winding schematics:
1 i * 10
o5 10 o ; g
o4 LL1948 e 2 !
Top view 8o 5 :3-'- C-I- 6
o2 70
| 6o 4 9
—0 8
Dimensions (L x W x H above PCB, in mm) 43 x29x23
Spacing between pins 5.08 mm (0.2")
Spacing between rows of pins 30.5mm (1.2")
Rec. PCB hole diameter: 1.5mm
Weight: 8lg
Static resistance of each primary: 750
Static resistance of each secondary: 75Q

Distortion (primaries connected in series,

source impedance 600Q ):

Self resonance point:

Frequency response (source 600Q, load 10 kQ,
serial connection):

Phase response (deviation from linear phase)

Isolation between windings/ between windings and shield:

+25dBU 0.2% @ 50 Hz
+28dBU <1 % @ 50 Hz

> 120 kHz
10 Hz -- 100 kHz +/- 1.0 dB

20 Hz - 30kHz, +/- 0.5°
3kv/15kVv

Connection alternatives and suggested applications:

Serial-serial connection (1: 1)
for high level line input

+
—->—75 10 o—
] Centertap
—o 4 9 o—
LL1948
Top view 8 o
>—1e2 70 >—
-0 1 6 o \+

Phase splitting
for 1:1+1 input

10
>1—9to4 9
i LL1948
Top view 8
—o 2 70 >
+
> ° 1 6 o

* 1

R121218 PL
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Silver Wire, Amorphous Core
Line input Transformer
LL1948Ag

LL1948Ag is a high-level line input transformer for audiophile applications, suitable for amplifier line input with or
without phase splitting. The windings are arranged to give perfect symmetry and high noise immunity. The two coil
structure also greatly improves immunity to external magnetic fields from e.g. power supplies and motors. Primary and
secondary windings are separated by electrostatic shields. The transformer is housed in a mu-metal can.

Turns ratio: 1+1:1+1
Pin layout (viewed from component side) and winding schematics:
1 * * 10
o5 10 o § g
LL1948A e 2 !
Top viewg 8o 5 :3+ C-I- 6
o2 7 o
o1 60 4 9
——() 8
Dimensions (L x W x H above PCB, in mm) 43x29x23
Spacing between pins 5.08 mm (0.2")
Spacing between rows of pins 30.5mm (1.2")
Rec. PCB hole diameter: 1.5 mm
Weight: 8lg
Static resistance of each primary: 720
Static resistance of each secondary: 720

Distortion (primaries connected in series,

source impedance 600Q ):

Self resonance point:
Frequency response (source 600Q, load 10 kQ,
serial connection):
Phase response (deviation from linear phase)
Isolation between windings/ between windings and shield:

+25dBU 0.2% @ 50 Hz
+28dBU <1 % @ 50 Hz

> 120 kHz
10 Hz -- 100 kHz +/- 1.0 dB

20 Hz — 30kHz, +/- 0.5°
3kv/15kVv

Connection alternatives and suggested applications:

Serial-serial connection (1 : 1)
for high level line input
+
—>—7195 10 o—
Centerta
—o 4 o—] P
LL1948Ag
Top view 8 ¢
—>—11°2 7o >—
o 1 6o +

Phase splitting
for 1:1+1 input

10
>t 9lo4 9
g LL1948Ag
Top view 8
—o 2 7o >—
+
-> o1 6 o 'L

R121121 PL
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Line Input Transformer 2+2 : 1+1
L1949

LL1949 is a high-level line input transformer normally used 2:1 . The windings are arranged to give perfect symmetry if
the transformer is used in phase splitting input applications. The two-coil structure also greatly improves immunity to
external magnetic fields from e.g. power supplies and motors. Coils are wound using Cardas high purity post annealed
audiophile grade copper wire Primary and secondary windings are separated by electrostatic shields. The core is a high
permeability mu metal core. The transformer is housed in a mu-metal can.

Turns ratio: 2+2:1+1
Pin layout (viewed from component side) and winding schematics:
+ +
1 10
°5 10 ° ; g
°4 LL1949 9 2 !
Top view 8o 5 :3+ C-I- 6
o2 70
o1l 6o 4 9
 ——— ] 8
Dimensions (L x W x H above PCB, in mm) 47 x 28 x 24
Spacing between pins 5.08 mm (0.2")
Spacing between rows of pins 35.56 mm (1.4")
Rec. PCB hole diameter: 1.5mm
Weight: 115¢g
Static resistance of each primary: 81Q2
Static resistance of each secondary: 200
Distortion (primaries connected in series, +24 dBU 0.1% @ 50 Hz
source impedance 6000 ): +29dBU <1 % @ 50 Hz
Self resonance point: > 150 kHz
Frequency response (source 6002, load 10 kQ, 10 Hz -- 120 kHz +/- 0.5 dB
serial connection, ref 1 kHz, 6dBU input signal):
Phase response (deviation from linear phase) 20 Hz — 20kHz, +/- 0.5°
Isolation between windings/ between windings and shield: 4kV/2kV

Connection alternatives and suggested applications:

Serial-serial connection (2 : 1) for high level line input Phase splitting for 2 : 1+1 input
+ 10
> 10 °_:|c tert > 4 9
entertaj ®
Lo 4 9 o— P i LL1949
LL1949 Top view 8 e
Top view 8o . 7 a
-> o 2 70 - +
6 o >ﬂ-_
—o 1 6o >t = 7—

R140124 PL
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Microphone and Line Input Transformer

LL1952

The LL1952 is an input transformer with dual primaries. The purpose is to be able to handle both line level signals in
a 1:1 configuration, or microphone level signals in a 1:4 configuration. This is useful where space is limited, for

instance in combination with a hybrid connector (XLR and jack) input.

As usual for our input transformers, primary and secondary windings are separated by Faraday shields.
The transformer is encapsulated in a mu-metal housing for magnetic shielding.

Turns ratio:
Pin layout (viewed from component side) and winding schematics:

1 : 4 (mic stepup) or 1 : 1 (line input)

4
+
o4 8o 1
o3
oE LL 1_952
02 (top view) 6o E
o1 50 +
3
2

|—.8

Dimensions (Max. Length x Width x Height above PCB (mm))
Spacing between pins
Spacing between rows of pins
Spacing between row 1-4 and E pin
Weight
Rec. PCB hole diameter
Static resistance of primary 1+4 — E when connected as below
Static resistance of primary 2 — 3
Static resistance of secondary 5-6
Distortion, microphone connection configuration,
source impedance 1502

Distortion, mic input as above

Distortion, line input configuration, source impedance 600 ohms
Distortion, line input as above

Frequency response: mic input 200 ohms or line input 600 ohms.
Load 16k (with 16k load reflected impedance is 1k (mic) or 16k (line))
Isolation between primary and secondary windings/ between
windings and shield

38x24x17

5.08 mm (0.2")

27.94 mm (1.1")

2.54 mm (0.17)

46 g

1.5 mm

16Q

575 Q

490 Q

0.2 % @ 2 dBU primary level, 50 Hz

1 % @ + 9 dBU primary level, 50 Hz

0.2 % @ +14 dBU primary level, 50 Hz
1 % @ +22 dBU primary level, 50 Hz
10 Hz - 80 kHz +/- 1 dB ref 1kHz

4kV/2kV

Suggested connection

+
o 4 8 o
Microphone input (1:4)
3. LL1952
+ 2 6 o=
Line input (1:1) r
o 1 5 o

—

NOTE! The unused input (microphone or line) must not be shortcircuited

R160419 PL
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Line Transformer
L L2209

LL2209 is a small size line transformer with a mu-metal core.

Turns ratio:
Dims (Length x Width x Hight above PCB (mm)):
Pin layout and winding schematics:

Pins’ side view
lo + + o4

=
N

=

50 + + o8

S

Top view

(6}

[ee]
[¢)]
[oe]

LL2209

Spacing between pins:

Spacing between rows of pins:

Weight:

Rec. PCB hole diameter:

Static resistance of primary(1 -- 4):

Static resistance of secondarg -- 8):

Frequency responsé@ 0 dBU, source 2kQ, load 5 kQ)
Isolation between primary and secondary windings:

1:1

26.5x21x13

1.5 mm

1524 mm (0.6")
1524 mm (0.6")
20¢g

61 Q
43 Q
20 Hz - 200 kHz +/- 0,5 dB
4kV

Nat 0176-139 35

R960528
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Line Transformer
LL2231

LL2231 is a small size line transformer with an amorphous strip core.

Turns ratio: 1:1
Dims (Length x Width x Height above PCB (mm)): 145x13.5x11.5
Pin layout and winding schematics:
Pins’ side view
ol 40
1 a4
+ + +
o3 6o l I
Top view | |
+
3223t 6 2 &
Lars
1 Lundahl 4
Spacing between pins: 7.62 mm (0.3")
Spacing between rows of pins: 10.16 mm (0.4")
Weight: S5g
Rec. PCB hole diameter: 1.5 mm
Static resistance of primary: 48 Q
Static resistance of secondary: 64 Q
Frequency response (@ -10 dBU, source 600Q, load 10 kQ) 50 Hz - 100 kHz +/- 1 dB

Isolation between primary and secondary windings: 4kV

R130306 PL
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Universal Power Line Transformer

LL2410

Fax: Int +46-176 139 35
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LL2410 is a high inductance line transformer for connecting PA system loudspeakers to power lines. The
transformer is highly sectioned, with harmonically sized sections, which results in a minimum leakage

inductance. The twelve windings can be combined in a number of ways, but symmetry between coil 1 and coil 2

is essential for good performance.
The transformer has a special audio C-core of our own production.

Turns ratio:

2424242 1+1+1+1+1+1+1+1

Physical dimensions, pin and mounting hole layout (all dimensions in mm)

93
I oo o0 o o0 o0 o ‘ O 0 }—
1817 16 15 14 13 12 11 /\
4 x M4
Mounting holes
90
118
Bottom view
26252423 22212019 1234 5678
'OOOO o o o o "_0 o 0o 00 o0 0o 0 0 O
A 4
85 ; 78
Spacing between pins: 5.08 mm (0.2")
Weight: 2.5kg
Winding schematics:
Coil 1 Coil 2
3 1 4 2 6 8 5 7
i u i LAJ i u i u
+[“’"| +m +|""‘| +[“"’] + +m +|""‘| +[“"’]
20 14 12 22 19 13 11 21 25 15 17 23 26 16 18 24
<-outer  inner -> <-inner outer ->
Static resistance of each primary (avarage): 0.80 Q
Static resistance of each secondary (avarage): 0.40 O
Max voltage per primary winding, at 50 Hz: 40 volts
Max voltage per secondary winding, at 50 Hz: 20 volts

R150220 PL




AB LARS LUNDAHL

Tibeliusgatan 7 Phone:Int +46-176 139 30 Fax: Int +46-176 139 35
S-761 50 NORRTALJE Nat 0176-139 30 Nat 0176-139 35
SWEDEN

Universal Power Line Transfor mer
LL2411

LL2411 is a high inductance line transformer for connecting PA system loudspeakers to power lines. The
transformer is highly sectioned with harmonically sized sections. This results in minimum leakage inductance and
thus an excellent frequency response. The twelve windings can be combined in a number of ways, but symmetry
between coil 1 and coil 2 is essential for good performance.

The transformer has a special audio C-core of our own production.

Turns ratio: 2424242 1+1+1+1+1+1+1+1
Physical dimensions, pin and mounting hole layout (all dimensions in mm)
«3
I A
O —
23242526 30313233 1 "b\ o e
4 x M4
Mounting holes
90 115
Bottom view
12131415 19202122
' o0 0 o 0 0 o o v O (o] | %
J
1234 891011
J 85 - 78
Spacing between pins: 5.08 mm (0.2")
Spacing between rows of pins: 73.66 mm / 10.16mm (2.9” / 0.4”
Weight: 2.5kg
Winding schematics:
Coil 1 Coil 2
13 15 1 3 10 8 22 20

Lo L
T

1

Lo

24 14 12 25 23 4 2 33 9 11 30 32 19 21 31
<-outer inner -> <-inner outer ->

Static resistance of each primary (avarage): 0.80 Q

Static resistance of each secondary (avar age): 0.40 Q

Max voltage per primary winding, at 50 Hz: 40 volts

Max voltage per secondary winding, at 50 Hz: 20 volts

R960313
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Universal Power Line Transformer
LL2414

LL2414 is a high inductance line transformer for connecting PA system loudspeakers to power lines. The
transformer is based on the very flexible (too flexible?) LL2410, but sectioning is reduced to facilitate usage in
most applications. The eight windings can be combined in a number of ways, but symmetry between coil 1 and
coil 2 is essential for good performance.

The transformer has a special audio C-core of our own production.

Turns ratio: 1+1+2+4:1+1+2+4
Physical dimensions, pin and mounting hole layout (all dimensions in mm)
53
l 00 0 0+ o0 o o o O 0O —
8765 4321 e oo
4 x M4
Mounting holes
90 115
Bottom view
16151413 121110 9 A — —_
' oo o o 4+ o o o o A% 0 —
85 78
Core type Lundahl audio C-core
Spacing between pins: 5.08 mm (0.2")
Spacing between rows of pins: 76.20 mm (3.0")
Distance between groups of pins in one row: 20.32 mm (0.8")
Rec. PCB hole diameter: 2mm
Weight: 2.5kg

Winding schematics:

Coil 1 Coil 2
3 12 1 4 8 5 16 7
1 I 2 l 2 1
.m +m .m m

9 2 10 11 15 14 6 13
<-outer inner-> <-inner outer ->
Windnings Static resistance Max voltage rms across winding
at 50 Hz
1-4and8-5 080 40 V
10-11and 15-14 170 80V
3-12and 16 -7 050 20V
9-2and6-13 05Q 20V

R080701
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Turnsratio3: 1

L oudspeaker transformer
LL2417

For 65V input to 50W across 8 ohms load
Dual coil structure with Lundahl audio C-core

Physical dimensions, pin and mounting hole layout (all dimensionsin mm) and internal winding structure

« 3%
< > 2
T
i O 0 - .
2
4x M3
Mounting holes
56
) 73
Bottom view
21 17
v lo o[ -
A
53 ’ 61 21
17
Max signal before saturation:
Winding type A : 20V at 60Hz
Winding type B : 10V at 60 Hz
Weight 0.89 kg
No load impedance at 50Hz, 65V, typically 1.3 kohms

Max input voltage at 50 Hz

70V

Usage: 65V lineto 50W / 8ohms output

65V

GND

. 2

LL2417

17 *

21 21V
(50W &cross 8 ohm)

R040611
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HIGH POWER ISOLATION TRANSFORMER
L2418

LL2418 is a high power (400W across 4 Q at 50Hz) line isolation transformer for power amplifier output. The
transformer is highly sectioned with harmonically sized sections. This results in minimum leakage inductance
and thus an excellent frequency response. The transformer is based on our general purpose high power isolation
transformer LL2410.

The transformer has a special audio C-core of our own production.

Turns ratio: 1:1
Physical dimensions, pin and mounting hole layout (all dimensions in mm)
P R— 53 »
I N |
% ? X ( 0 }— N
4 x M4
Mounting holes
90 115
Bottom view
17 12 : K
' o o v (} C) —
80 78
Spacing between pins: 254 mm (1.0
Spacing between rows of pins: 76.2 mm (3.0")
Weight: 2.5kg
Winding schematics:
Coil 1 Coil 2
1 6 1 6 1 6 1 6

oL L

LJ
L

12 17 12 17 12 17 12 17
Static resistance of each primary: 020
Static resistance of each secondary: 020
Max voltage per primary winding, at 50 Hz: 40 volts

Max voltage per secondary winding, at 50 Hz: 40 volts

R040917
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Auto Transformer LL 2419
100V : 42V or 100V : 58V

LL2419isa 100V line transformer for high quality audio applications. The transformer is well sectioned with

harmonically sized sections.
Output power at 100V line signal, configuration 1 (42V) is 220W with 8 ohms load, 440W with 4 ohms load.

Output power at 100V line signal, configuration 2 (58V) is 420W with 8 ohms load, 840W with 4 ohms load.
The transformer has a special audio C-core of our own production.

Turnsratio: Autotransformer 7:3:0
Physical dimensions, pin and mounting hole layout (all dimensionsin mm)
. 53
l 4
9 y 0 0O |— N\
4xM4 RIS | IS
Mounting holes It L I
% 115 IEIIRIIEN | CIBE
. 1 EOCN) | KU
! o o v 0 0 —
A
80 78
Spacing between pins: 25.4mm (1.0")
Spacing between rows of pins: 76.2 mm (3.0")
Weight: 25kg

Internal winding schematicsand external connections:

For 100V : 42V (220W at 8 ohms load) For 100V : 58V (420W at 8 ohms load)
. . Pin 17, 100V . . Pin 1, 100V
4 2
1 Pin 12, 42V 1 Pin 12, 58V
Pin1.GND 2 Pin17.GND ?
Static resistance, pin 1 to pin 17: 12w
Static resistance, pin 1to pin 12 04W
Max signal voltage, pin 1 to pin 17 at 50 Hz: 140 volts
Transformer no load impedance, pin 1 to pin 17 1k Wtypicaly

at 100V, 50Hz

R050613
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HIGH POWER STEP DOWN ISOLATION TRANSFORMER
LL2420

LL2420 is a high power (400W across 1 Q at 50Hz) step down line isolation transformer for power amplifier
output. The transformer is highly sectioned with harmonically sized sections. This results in minimum leakage
inductance and thus an excellent frequency response. The transformer is based on our general purpose high
power isolation transformer LL2410.

The transformer has a special audio C-core of our own production.

Turns ratio: 2:1
Physical dimensions, pin and mounting hole layout (all dimensions in mm)
P R— 53 »
I 3 S £ 9 0 — .
4 x M4
Mounting holes
90 115
Bottom view
17 12
' o o v (} C) —
80 78
Spacing between pins: 25.4mm (1.0")
Spacing between rows of pins: 76.2 mm (3.0")
Weight: 2.5 kg
Winding schematics:
Coil 1 Coil 2
1 6 1 6 1 6 1 6

™ @A

12 17 12 17 12 17 12 17 12 17 12 17 12 17 12 17
Static resistance of each primary: 020
Static resistance of each secondary: 0.05Q
Max voltage per primary winding, at 50 Hz: 40 volts

Max voltage per secondary winding, at 50 Hz: 20 volts

R100806
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Audio Power Line Transformer
LL2421

LL2421 is a highly section audio signal power output transformer for very low impedance loads
The transformer has a special audio C-core of our own production.

Turns ratio:

Physical dimensions, pin and mounting hole layout (all dimensions in mm)

4+4+4+4 : 1+]

93
I °o o 5 Q 0O |—
15 14 /\
4 x M4
Mounting holes
90 118
Bottom view
26 19 1234 5678
' v1 o lo) 060 o0 o © 0 o o
85 ; 78
Spacing between pins: 5.08 mm (0.2")
Weight: 2.5kg
Winding schematics:
Coil 1 Coil 2
3 1 4 2 6 8 5 7
4 l 4 I l 4 I l 4 I
|1||1||1||1| 1|1|1 |1|
19 14 19 14 19 14 19 14 26 15 26 15 26 15 26 15
<-outer inner -> <-inner outer ->
Static resistance of each primary (avarage): 0.80 Q
Static resistance of each secondary (avarage): 0.025 Q2
Primay inductance, primaries in parallel: 1.5H approx.
Max voltage per primary winding, at 50 Hz: 40 volts
Max voltage per secondary winding, at 50 Hz: 10 volts
For 4:1 high current stepdown, connect as follows:
In+ pins3+4+5+6
In - pins1+2+7+8
Out+ pins 19 + 26 R170111 PL
Out-  pins 14+ 15
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Ground I solation, Balanced to Unbalanced Converter
LL2615and LL2616
for 0dB losswith 10 kQ load

The XLR inline transformer units LL.2615 and LL2616 are used for breaking up ground loops
and for balanced-to-unbalanced conversion. In particular, when used with 10 kohms loads
transformer signal loss is eliminated through a small step up turns ratio.

The unit is magnetically shielded and contains a high impedance transformer with LF
saturation above +15 dBU, 50 Hz.

LL2615-3FXPHM

+ +

2 : CT -
% " Transformer Unit

3 SH

1:1.05 E
=ej—ﬁ

LL2616-3MXPHM

+ +

2 : CT -
% " Transformer Unit

3 SH

E 1.05:1

4M

1:1.05

1.05:1

The LL2615 and LL2616 are available in the following versions:

LL2615-3FXPHM Female XLR connector to Phono (RCA) male for 10k unbalanced load
LL2616-3M XPHM Phono (RCA) male to male XLR connector for 10k balanced load

Cable length 3 ft approximately.
The arrows printed on the labels indicate intended signal direction.

Characteristics of built in transformer

Static resistance of primary: 250 Q

Static resistance of secondary: 280 Q

Core: Amorphous strip core
Max level: +15 dBU @ 50 Hz
Lossacrosstransformer at 10kQ load <0.1dB

I solation between windings: 1 kV

R990407
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Mains Transformer LL 2728
115V+115V : 15V + 15V + 15V +15V + 10V + 10V

LL2728 isa C-core mainstransformer for solid state applications. The core is assembled with a carefully
selected, small air-gap to compensate for any mains DC-unbal ance. Estimated power rating 300 VA, which can
be increased with good cooling.

Physical dimensions, pin and mounting hole layout (all dimensionsin mm)

< 53 >
) ° ° ° I + > 0 I ) ) ° °
14 17 22 25 B12 B9 B4 Bl
4x M4
Mounting holes
90 115
Bottom view
1 4 9 12 B25 B22 B17 Bl14
(] o o o (] (] o (]
Y10 o '
78 75 _
< « Transformer weight 25kg
Copper resistance Voltage at 50 Hz, no load
Windings1- 4 and 12 - 9 respectively 36Q 115V
Windings B4-B14, B17-B1, B9-B25, B22-B12 02Q 16V
Windings 14 - 17 and 25 - 22 respectively 0.3Q 10V
I solation between windings/ between windings and core 4KkV [ 4kV

Winding schematics.
1 4 12 9
|115V| Coil 1 | Coil 2 ,|115V|
14 17

B4 Bl4 B17 B1 B9 B25 B22 B12

Notes
For 115V mains, connect primariesin parallel. For 230V mains, connect primariesin series.

Suggested connection for 30V — CT — 30V
+30V B4,
B14 connect B9
CT B25 + B17
B1 connect B22
-30v  B12

R060406

The 10V windings should be used symmetrically.
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Tube Amplifier Line Output Transformer LL2730

L aurens Organ Company GmbH
LL2730 isatube amplifier line output transformer designed for 6:1 applications.

For the LL2730/18mA, , the core air gap is chosen such that 18mA DC current generates ano signal core flux
density of 0.9 Teslawhen used with primariesin series. This leaves aflux density swing of 0.7 T for the signal.

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensionsin mm)

36 .
< > 13 +
| S| e
x {'\ () _ e o o o e o o o 3 2
’\ 109 8 7 54 3 c
+ 5
4x M3 16
Mounting holes B
56 4
. 73 +
Bottom view 9
° *510
. I ! 3 C
v O o
- ! g oF 7
B
. 53 ’ 61 18
Weight Turnsratio Static resistance, Static resistance, Static resistance,
Winding A winding B winding C
0.75Kg 1+1+1+1: 6+6 26 Q 21Q 442 QO
Max. primary current (5W heat power): 75mA

I solation between primary and secondary windings/ between windingsand core:  4kV /2 kV

Usage, SE tolineoutput, 6: 1

° 13 oF
A +
3A—§§ 2
C
_16'!- o 5
B
L 4 4 o i
9'|-
B
_213 %5 10
e
8'|- 7 ——
A
18 o i

R060920, prototype
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Low impedance tube amplifier line output transformer
LL2731

The LL2731 is a four-sectioned dual coil C-core tube amplifier interstage / line output transformer for low
impedance applications. LL2731 is available in PP and SE versions.
The coil is wound using our standard high internal isolation technique with isolation foil between each copper

layer. The core is an audio C-core of our own production.

Turns ratio

1+1:1+1

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensions in mm)

< 36 >
O ° ° . .
t 1 ¢ 10 8 4 2 2 o C+ 13
4 x M3 4 :3 16
Mounting holes
56 73 10 ot *, 21
Bottom view g
8 18
21 18 16 13
+ 0 o L] L] L] L]
. 53 . 61 }
Weight: 0.6 kg
Static resistance of each primary: 48 Q
Static resistance of secondary: 50 Q2
Isolation between windings / between windings and core: 4kV/2kVv

Max recommended DC current through any primary winding:

220mA (5W heat dissipation)

LL2731/PP

LL2731/10mA

Primary inductance (approx)

Max signal across each
section, at 30 Hz

75V r.m.s.

33V r.m.s.

Suggested use, low impedance PP line output, 1:1:

Plate 1

Plate 2

V+

13 -

16 -

18

21

R080603
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Filament Current Choke LL2733

The LL2733 is a 2 coil choke for tube/valve filament current filtering.
The coil is wound using our standard high internal isolation technique with isolation foil between each copper
layer. The core is an audio C-core of our own production.

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensions in mm)

< 35 —>
L |
n v,\ 0 % . 10 19 13 4
4 x M3 +| A l +I llI
Mounting holes —_—
Bottom view
19 13
o o
Y o o
} 53 75
Weight: 1.35 kg
Static resistance of each winding: 170
Max current through each winding (L0W heat dissipation): 1.7A
Isolation between windings / between windings and core: 4kV/2kVv
Coils in series Coils in parallel
Type Approx. Recommended | Saturating Approx. Recommended | Saturating
Inductance DC current current Inductance DC current current
(1.257T) (20T) (1.25T) (20T)
LL2733/1.7A 04H 1.7 A 2.7 A 0.1H 34 A 54A
Max. ripple voltage 120V rms/ 60V rms/
at rec. DC current 100 Hz 100 Hz
(Ripple voltage is
approx. 0.42 x input
voltage)

Suggested connections:

Parallel connection

- 190
L 3
’ 4

Serial connection
® 10 19@-
LL2733
J_ 9 4 130-:|
|
Serial connection for improved common mode rejection

+ ® 10 198-——T—
< > 1 LL2733

I ®4 13.—4_,_
Note! The LL2733 can also be used in choke input power supplies

R090902
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Line Output Transformer for SE Solid State

LL2/34

The LL2734 is a line output transformer for SE solid state output circuits, based on the Neve LO1166A.
The transformer consists of two coils, each coil consists of one primary winding (divided in two sections to reduce
leakage inductance), one secondary winding and one feedback winding. The core is a special audio C-core of our

own production.

Turns ratio:

1+1:14+14+03+0.3
Winding schematics, physical dimensions, pin and mounting hole layout (all dimensions in mm)

< 24 —>
Inp + feedb
Y 11 D - o o000 o !
\ 8 7 543 1P 4 3121:5167 8
1 031,103 1
L)l )
Mounting holes :
” . IEREE
1.4 . 1.4
Bottom view :
1 9 ! 13 15
1615 131211 9 !
. o o0 o oo ) outp
¥ © o
’ 39 53
Weight Turns ratio Static resistance, Static resistance, Static resistance,
winding 11-9 and 13-15  winding 12-1 and 15-16  winding 4-3 and 7-8
0.35Kg 1+1:14+14 16 Q 40 5Q
+0.3+0.3
Isolation between primary and secondary windings / between windings and core: 4kV/2kVv
Max standing DC current through any primary section (3W heat dissipation) 550 mA
Type LL2734/100mA
Application Line output
Connection Alt A
Turns ratio 1:14
Primary DC current for 0.9 100mA
Tesla
Primary Inductance 1.0H
Frequence response, 15Hz - 80kHz
+0, -1.5dB (ref. 1kHz)
Source impedance 10 Q
Load 100 kQ
Max primary signal voltage 11.5V rms
(RMS) at 30 Hz (0.6T)
Max output 26V rms
voltage @ 50 Hz 30 dBU

R091125
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Solid State Line Output Transformer LL2734
Connection Alternatives
Alt A Alt B
Balanced output 600 Unbalanced output 60002
with feedback
I |
o 1 9 o
o 3 1 o >®
°o 4 12 o
© 5 13 ©
? o 7 ® 150 >
o 8 16 0—
® ]
AltC AltD
Balanced output 150Q Unbalanced output 150Q2
I | -
o 1 9 o o 16
o 15
o 3 1 o
o 4 12 o ° 13
o 5 13 o ° 12
o 11
o 7 15 o
o 8 16 ©0 °©9
— —— |
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The core is a silicon-iron audio C-core of our own production.
Turns ratio

Tube amplifier output transformer LL2735B
16k : 8 ohms

The LL2735B is a tube amplifier output transformer for 16k : 8 chms impedance ratio, primarily designed for
for high rp tubes such as 10Y, 801A and EML20B in single-end applications. The transformer is a dual coil
transformer where coils are wound using our high internal isolation technique with isolation foil between each
layer of copper wire. Each coil consist of one primary and two secondary sections. The isolation between
primary and secondary sections are gradually increased closer to the tube anode connection in order to minimize
capacitive energy storage.

23+23:1

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensions in mm)

< 35 —>
+ {'\ () I I ° . . °
11 7 5 1 +
1
4 x M4 »s
Mounting holes % +
75 95 5o o 13
. 1
Bottom view + é 17
11
17 13
° o 23
o o
y 7
50 75
Weight: 1.35kg
Static resistance of each primary: 270 Q
Static resistance of secondary: 020
Isolation between windings / between windings and core: 4kV/2kV
Max DC current through any primary winding: 100 mA (6W heat power)
LL2735B / 30mA
Primary inductance 90H
Max primary signal 300V rms @ 30Hz
Max output power @ 30 Hz, 5w
Loudspeaker impedance 8 ohm
Suggested use:
V+
L"‘ | . +

Plate

» 11

13 o—F—>

R120611 PL
(F added)




LL2735F (16k to 4 and 16 ohms)

LL2735F is a 4 and 16 ohm version of the LL2735B

Suggested use:

V+
L_. 1 +
13 -
4 ohm output
e 5 15 ®
7
Plate 18 -
» 11 20 »
V+

13 —F—m

« 5 15 ¢ 16 ohm output

7
Plate 18
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Electrostat Loudspeaker Transformers
LL2736 and LL2737

LL2736 isa 1:72+72 low frequency drive transformer for
electrostatic loudspeakers

+
11 -
- 17 LL2736 8
LF amp 4
output
+
—_— T .12 1
ESL High Volt
offset

LL2737 is a 1:45+45 mid-high frequency drive transformer for
electrostatic loudspeakers

15 -

LL2737
HF amp

22 -
output

— = 12 26

ESL High Volt
offset
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Tube Filament Current Mains Transformers
LL2738

LL2738 is a C-core (with small air gap) mains transformer for applications where a large number of tube filaments needs
supply. Estimated power rating 160 VA which can be increased with good cooling. Magnetic stray is small if the two coils are
loaded symmetrically.

Physical dimensions, pin and mounting hole layout (all dimensions in mm)

. . 53 .
Primary connections < —> Secondary connections
(] o I 7'y {‘ ()— k O 0 0o 0o o o o O
12 15 ’\ B8B7B6B5B4B3B2B1
4 x M4
Mounting holes
90 118
Bottom view
B16 Bl4 BI2 BI0
12 78 B15 B13 Bll B9
o0 o o +~1 o fo) ' © 0 0o 0 0 0 0 O
A 4
78 R 85
Weight 2.5 kg

Winding schematics:

jUz COil‘l_iz)’ﬂz *SL.J?
LR R A O B A B

B12 B2 Bl11 Bl B4 B10 B3 B9 15 12 B13 B7 B14 B8 B5 B15 B6 B16

Primary connection alternatives. Primary in series for 230V (left) and in parallel for 115V (right).

Prim ———p)—=1 Idle current approx. Prim ———¢—ol Idle current approx.

—e2

L8

230V _y o7 100mA 115V s 23 200mA
L3

Copper resistance, no load output voltages and max recommended transformer current (rms) with primary connected

to 230 V serial / 115V parallel

Primary res. Sec 15-12 All other secondaris

Serial/parallel

75Q/19Q 29Q/110V 0.1Q/6.6V*
0.1 A 3A

Please note!

*Will drop to approx 6.3V at 34

Output current from rectifier: 63% of above with capacitor input rectifier, 95% of above with choke input

rectifier.

R150220 PL
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Mains Transformers for Tube Amplifiers
LL2740

C-core mains transformer. The core is assembled with a small air-gap to compensate for any mains DC-unbalance. Estimated
power rating 250 VA which can be increased with good cooling. Magnetic stray is extremely small if secondaries of the two
coils are loaded identically.

Physical dimensions, pin and mounting hole layout (all dimensions in mm)

. . 53 )
High voltage side < —> Low voltage side
oo o oo o I X Q o0 |— 4 ° ° ° °
1213 15 1920 22 ’\ 36 35 33 32
4 x M4
Mounting holes
90 118
Bottom view
1 2 4 8 9 11 41 40 38 37
o o ° oo ° +~1 o lo) ' ° ° ° °
78 - 85
Weight 2.5 kg

Winding schematics:

1 2 9 8
115 Coil 1 Coil 2 . 115
‘l 48 | ’|175| ’|5.9 l ’|6.6 | |175| ’|5.9 | *|6-6 | ’|48 |

4 15 12 13 33 32 38 37 20 19 35 36 40 41 22 11

R150220 PL
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Mains Transformers for Tube Amplifiers
LL2741

C-core mains transformer. The core is assembled with a small air-gap to compensate for any mains DC-unbalance. Estimated
power rating 250 VA which can be increased with good cooling. Magnetic stray is extremely small if secondaries of the two

coils are loaded identically.

Physical dimensions, pin and mounting hole layout (all dimensions in mm)

. . 53 )
High voltage side < —> Low voltage side
° ° ° ° I X Q 0 |— * ° °
5 6 7 8 ’\ 16 15 13 12
4 x M4
Mounting holes
90 118
Bottom view
1 2 3 4 21 20 18 17
(] o o o A 2 0 o ' o o o o
78 R J 85
Weight 2.5 kg
Winding schematics:
1 2 4 3
l I Coil 1 Coil 2 ’l I
13 12 18 17 15 16 20 21
Connection alternatives. Primary in series for 230V (left) and in parallel for 115V (right).
13— 33 13— 3y
Prim ———)>——=1 12 5 Sec? Prim ———>——=1 12— Sec2
230V —=2 18— 23 —e?2 18 3
———f—3 174 S Sec3 115V S 3 174 S Sec3
. ——e4 15e— 33 [ o4 15e— 33
—&——5 16 Sec 4 * £ o5 16 Sec 4
Sec 1 —¢ 20 secs | Secl 6 20 Secs
—a
e 2le— > ——0; 2le— >

Copper resistance, no load output voltages and max recommended transformer current (rms) with primary connected

to 230 V serial / 115V parallel and Sec 1 connected as above

Primary res. No-load Sec 1 Sec 2 Sec 3 Sec 4
Serial/parallel impedance

Sec 5

0.5k / 115V 0.55A 3.1A 3.1A 3.1A

7.5Q/190Q 2k / 230V 16Q/290V | 0.1Q/63V | 0.1Q/63V | 0.1Q2/63V | 0.1Q/63V

3.1A

Please note!  Output current from rectifier: 63% of above with capacitor input rectifier, 95% of above with choke input

rectifier.

R150220 PL
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Choke LL2742

The LL2742 is a 2 coils choke for tube amplifier anode supply.

The choke is available with different core air-gap, which results in different inductance and DC current capability.
LL2742 can be used in choke input and cap input applications.

The coil is wound using our standard high internal isolation technique with isolation foil between each copper layer.
The core is an audio C-core of our own production.

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensions in mm)

< 35 >
Vo | I o o o o
Iy \I\ o 6 4 3 1 6 4 1 3
4 x M4 +l,,l ,l,.l
Mounting holes —_—
75 95 -
Bottom view
4 0 o
. 50 R 75
Weight: 1.35 kg
Static resistance of each winding: 80 Q
Isolation between windings / between windings and core: 4kV/2kVv
Coils in series Coils in parallel
Type In- Recommended | Saturating In- Recommended | Saturating Heat
ductance DC current current | ductance DC current current dissipatio
n
LL2742 /100 mA 42 H 100 mA 140 mA 10H 200 mA 280 mA 2W
LL2742/175mA 24 H 175 mA 250 mA 6H 350 mA 490 mA 5W
LL2742 /250 mA 17 H 250 mA 350 mA 4 H 500 mA 700 mA 10w
Max. ripple 640V rms / 320V rms /
voltage at rec. 100 Hz 100 Hz
DC current

Suggested connections:

Serial connection

® 1
LL2742

3.-:|
6 @

e 4
|

Parallel connection

_-Nttguz\;:-
q4

Serial connection for improved common mode rejection

L

5

-

1

e 4

3 @

LL2742

6 o

I

LL2742 is also well suited for choke input power supplies

R101213 PL
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Tube anode choke
LL2743

The LL2743 is an anode choke for tube amplifiers. The choke is built with two coils and are using our own grain-
oriented silicon-iron audio C-core. The coils are made using a low capacitance coil winding technique. The two coil
structure greatly reduces the risk of picking up hum caused by external magnetic fields from e.g. mains transformers.
The LL2743 is available with different core airgaps for different DC currents on request.

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensions in mm)

< 35 >
7y (),\ 0 |— I Z ; ; :
4 x M4
Mounting holes
Bottom view
Y o (0]
< 52 R 75

3 4 2 1

L) L.

Weight: 1.35kg
Static resistance of each winding 200 O
Max DC current per winding, all applications (5W heat dissipation required) 110 mA
Isolation between windings and core: 4 kV
Type Approx. inductance Standing Saturating Max signal voltage @
(windings in series) DC current DC current 30 Hz
LL2743/70mA 64 H 70 mA 110 mA 450V RMS (70mA)
LL2743/ 90 mA 50H 90 mA 140 mA 450V RMS (90mA)
Usage:
v+ Single-end v+ Push-pull
L-‘ 1 ® 1
® 2 LL2743 ® 2 LL2743
. SE PP
3
® 4

R110927
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Autotransformer for Tube Amplifier

LL2/744

LL2744 is a transformer for matching 420 ohm DC-free signal to 4, 8 and 16 ohms loudspeakers.

Power handling capacity approx 5 W at 30Hz
The transformer has a special audio C-core of our own production.

Turns ratio: 17+2+1+1

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensions in mm)

4 10

w
©

*

< 24 >
II o0 o oo
4 Q O - 10 9 7 43
4 x M3
Mounting holes
50 | 72
Bottom view 20 14
) )
v o o .
57
40 <
Weight
420 Q
9]
16 Q2

|

2

+

+ *
1

14 1

~
N
o

0.5kg

R120213 PL

8Q

4Q

11 “IST*I ] s N o e B RS

4Q

Common
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Line Output Transformer LL2745

LL2745 is a line output transformer for tube amplifiers. The transformer is available with different core air gap
for PP or SE drives.

The transformer primaries are wound with a special low capacitance winding technique to achieve best high
frequency performance. The transformer has a special high flux, low distortion audio C-core of our own

production.

The LL2745PP is assembled with a small core air gap to allow for some DC current unbalance.

For the S.E. versions of the LL2745, the core air gap is chosen such that the denoted DC current (18mA for a
LL2745/18mA) generates a no signal core flux density of 0.9 Tesla when used with all primaries in series. This
leaves a flux density swing of 0.7 T for the signal.

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensions in mm)

< 36 »> 2 +
x {\ () _ I e o o o e o o o 5 A E i: 13
’\ 109 87 5432 c
+
4 x M3 3 10
Mounting holes B §
56 4
: 73 +
Bottom view 9
B % +
21 18 16 13 8 C 21
v o) o | ® + C
, 10 3 18
A
J 53 61 A 7
Weight Turns ratio Static resistance, Static resistance, Static resistance,
winding A winding B winding C
0.75 Kg 2.8+2.8 : 1+1+1+1 142 Q 185 Q 630 Q
Max. current through any primary (“C”) section: 50 mA
Isolation between primary and secondary windings / between windings and core: 4 kV /2 kV
Type LL2745/PP LL2745/PP LL2745/PP LL2745/18mA A\
Connection AltM Alt N Alt O AltP P
PP to Line Out. PP to Line Out. | PPto Line Out. | SE to Line Out. P
2.8+2.8:4 2.8+42.8:2 28:1 56:4 |
Primary DC current for 0.9 - - - 18 mA i
Tesla g
Primary Inductance 290 H 290 H 290 H 90H t
Freq. Response (+/-1dB) @ Hz — kHz i
source impedance (*) 15kQ 15kQ 15 kQ 3kQ R
Secondaries open s
Max sec. voltage 380V r.m.s. 190V r.m.s. 100V r.m.s. 160 V r.m.s.
@ 30 Hz
Type _ LL2745/18mA LL2745/18mA (*) The source impedances used
Connection Alt. Q AIF R in the tables indicates a
SE to Line Out. SE to Line Out. recommended upper limit,
_ 5.6:2 56:1 unless freq. response can be
Primary DC current for 0.9 18 mA 18 mA compromised.
Tesla At lower source impedance
Primary Inductance 90H 90H resonance peaking will occure. It
Freq. Response (+/-1dB) @ can be reduced using secondary
source impedance (*) 3.5kQ 3.5kQ load resistors.
Secondaries open
Max output 80V r.ms. 40V r.m.s.
voltage @ 30 Hz R130225 PL
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Tube Amplifier Interstage Transformer / Line Output Transformer
LL2745
Connection Alternatives

V+ V+
| | | |
f_gé . 21 10 o ® . 21 10 ®
9 AN 9e AN
Vd Vd
8 8
18 7e . 18 7.
16 5 16 5
&) 4. > 4. >
3 3
e 13 2 AT 2
Alt. M Alt. P
28+28:4 (CTat5s) 56:4 (CTath)
Push-Pull to Line Output Single End to Line Output
V+ V+
o1 | | | ®
Y 21 10 > . 21 10 >
9 9
8 > 8 >
18 7 - 18 7
16 5 16 5
= 4 4
3 3
e 13 2 AT 13 2
Alt. N Alt. Q
2.8+ 2.8:2(CTat7+4) 5.6:2(CTat7+4)
Push-Pull to Line Output Single End to Line Output
V+
V+
o | |
A . 21 10 > | | ®
9 21 10« >
8 > 9e
18 7 8e >
pu 16 5 . 18 7e
4 16 5
3 4
13 2 3
Alt. O A0 i
28+28:1 Alt. R
Push-Pull to Line Output 56:1
Single End to Line Output

@& Phase Indicator
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energy buildup between primary and secondary sections.

Stepup 1:2 tube amplifier interstage transformer
LL2746 (D)

The LL2746 is a three-section dual coil C-core tube amplifier stepup interstage transformer.
The coil is wound using our low capacitance, high internal isolation technique with internal multilayer isolation
foil where layer-to-layer signal voltage is big. Winding order is chosen to minimize destructive capacitive

The core is an audio C-core of our own production.

Turns ratio

1+1:2+2

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensions in mm)

«— 35 >
O ° ° ]
t 1 ¢ 1 8 1 1 oF C"' 13
4 x M3 4 :3 16
Mounting holes
75 95 11 o¥ *523
Bottom view ' § g
8 20
23 20 16 13
¥ o o
50 . 75 X
Weight: 1.35 kg
Static resistance of each primary: 75 Q
Static resistance of secondary: 290 Q
Isolation between windings / between windings and core: 4kV/2kVv

Max recommended DC current through any primary winding:

220mA (5W heat dissipation)

(Operating point 1.2T)

LL2746/30mA
Primary inductance (approx) 45H
Max primary signal , at 30 Hz 80V r.m.s.

(220V peak-peak)

Frequency response, connected as below (source 3.9k, load 50pF) but with VV+ connected to ground:
-3dB at 15Hz; -3dB at 25kHz, +/- 1dB 22Hz — 18kHz

Suggested use, interstage 1:2 with source impedance 3.9k

V+
o 1
- 4
[1]10k
o 8
Plate — 14— 11
(3.9k) ®

13

16

20~

23 o—1 = 10 grid

R120628
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Line Output Transformer for Tube Amplifiers
LL2747

LL2747 is a small line 1:1 turns ratio tube preamp line output transformer.
In LL2747/PP the C-core is gapped with a small airgap to tolerate a certain DC offset current.

Turns ratio: 2+2:1+1+1+1
Winding schematics, physical dimensions, pin and mounting hole layout (all dimensions in mm)

24

r Y
I 1+1+1+1
0O 0 0 00 0 0O !

Fan

J
O
A4

’\ 87 654321 1 ,
s LS LT L

Mounting holes

" . M
Bottom view :

32 48 67 5
+

9 11 16 14
16 14 11 9
- o o o o 2+2
¥ o (0]
, Coil 1 Coil 2
Outer Inner Inner Outer
. 39 , 53
Weight Turns ratio Static resistance, Static resistance, Static resistance,
winding 9-11 and 16-14 winding 2-4 and 8-6 winding 1-3 and 7-5
035Kg 2+2:1+1+1+1 1150 50 Q 65 Q
LL 2747 primary inductance Approx. 80H
Isolation between primary and secondary windings / between windings and core: 4kV/2kVv
Suggested connection, PP line output, 1:1
B+
o 1 9 9_%_
o 2
o 3 11 o
® o 4
> ° > . ®
o 14 o >
o 7
> o 8 16 o

R140127 PL



Tibeliusgatan 7 International Domestic
I_U N DAH I_ S-761 50 NORRTALJE Phone  +46-176 13930 0176-13930
— TRANSFORMERS - SWEDEN Fax +46 - 176 13935  0176-13935

Mains Transformers for Tube Amplifiers
LL2748

C-core mains transformer. The core is assembled with a small air-gap to compensate for any mains DC-unbalance. Estimated
power rating 250 VA which can be increased with good cooling. Magnetic stray is extremely small if secondaries of the two
coils are loaded identically.

Physical dimensions, pin and mounting hole layout (all dimensions in mm)

. . 53 .
Primary connections < —> Secondary connections
° ° ° ° I X Q 0 |— * o o °
5 6 7 8 ’\ 16 15 13 12
2x220V 4x M4 2x54V
Mounting holes
90 118
Bottom view
2x 115 Vinput 2x6.7V
1 2 3 4 21 20 18 17
(] o o o A 2 0 o ' o o o o
78 R J 85
Weight 2.5 kg

Winding schematics:

juz Coil‘l—\_Cb'il 2 :Lj
e e T

13 12 18 17 15 16 20 21

Connection alternatives. Primary in series for 230V (left) and in parallel for 115V (right).

s 13— 3y 13— 3y
Prim ———)—s1 12— 3 S€C2 | pu N o 1 12¢— 5 Sec2
230V _‘g 18— 33 Sec 3 115V —e?2 18— 33 Sec 3
+—o4 i;.ﬁ ec + ?1 1;% ec
s 1;%02 16.—; Sec 4 &5 16,_>" Sec 4
ec —e 2 23 ) o6 2
———7 22._> Sec 5 Sec l_e__ﬂ 22,_>" Sec 5

Copper resistance, no load output voltages and max recommended transformer current (rms) with primary connected
to 230 V serial / 115V parallel and Sec 1 connected as above

Primary res. Sec 1 Sec 2 Sec 3 Sec 4 Sec 5
Serial/parallel
75Q/19Q 36Q/443V | 0.1Q/54V [ 01Q/6.7V | 0.1Q/54V | 0.1Q/6.7V
03A 4 A 2 A 4 A 2 A

Please note!  Output current from rectifier: 63% of above with capacitor input rectifier, 95% of above with choke input
rectifier. R150220 PL
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Mains Transformers L.L1.2749

C-core mains transformer for 2 x 40V /2A (or 2 x 20V / 4A). The core is assembled with a small air-gap to compensate for
any mains DC-unbalance. Estimated power rating 250 VA which can be increased with good cooling. Magnetic stray is
extremely small if secondaries of the two coils are loaded identically, as suggested below.

Physical dimensions, pin and mounting hole layout (all dimensions in mm)

. . 53 .
Primary connections B > Secondary connections
I 7y Q 0 }— * o o o o
’\ 16 15 13 12
4 x M4
Mounting holes 4 x 21V output
90 118
Bottom view
2x 115 Vinput
1 2 3 4 21 20 18 17
o o o o A 2 0 o ' o o o o
- 78 R J 85
Weight 2.5 kg
Winding schematics:
1 2 4 3

L.J Coil 1 | Coil 2 L,J
™

18 12 13 17 20 16 15 21

Connection alternatives. Primary in series for 230V (left) and in parallel for 115V (right).

18e— 33 18e— 33
%i_’-_) Sec1 %i_’-_) Sec1
Prim %—‘% 15¢—1 Prim %—"—‘% 15—,
230V e 13— 115V —e 13— 33
v ?1 17e—y Sec 2 v ?1 17e—y Sec 2
L— 16 0—| —e 16— 5
20— 20—

Copper resistance, no load output voltages and max recommended transformer current (rms) with primary connected
to 230 V serial / 115V parallel and Sec 1 connected as above

Primary res. Sec 1 Sec 2
Serial/parallel
10Q2/2.5Q 05Q/42V | 05Q/42V
25A 25A

Voltage will drop approx 5% at nominal current
R150220 PL
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Filament Current Choke LL2751

The LL2751 is a small size two-coil choke for tube/valve filament current filtering.
The coil is wound using our standard high internal isolation technique with isolation foil between each copper
layer. The core is an audio C-core of our own production.

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensions in mm)

— 24
7Y 0 0 |— I o o o o
’\ 6 4 3 1 6 4 1 3
4 x M3 +|||I +IIII
Mounting holes —
50 64
Bottom view
1o o
; 44 R 54
Weight: 0.44 kg
Static resistance of each winding: 0.5Q
Isolation between windings / between windings and core: 4kV/2kV
Coils in series Coils in parallel
Type Approx. Recommended | Saturating Approx. Recommended | Saturating
Inductance DC current current Inductance DC current current
(1.257T) 2.0T) (1.25T) 2.0T)
LL2751/0.6A 0.18 H 0.6 A 1A 45 mH 1.2 A 2A
Max. ripple voltage 30 Vrms/ 15V rms/
at rec. DC current 100 Hz 100 Hz
(Ripple voltage is
approx. 0.42 x input
voltage)
Suggested connections:
Serial connection Parallel connection
+ 1 3 @ — 3 @
LL2751 :I L 1
~— 6 & q 4

q 4
| |

Serial connection for improved common mode rejection

@* T 21—

[ 6 .-_‘L
Note! The LL2751 can also be used in choke input power supplies

o]
LL2751

e 4

R141127 PL
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Tube Amplifier Output Transformer

LL2752

LL2752 is an output transformer for tube amplifiers, primarily designed for 2k : 8 ohm applications. The LL2752 is
available with different core air-gaps for different type of output stages. The transformers are highly sectioned with
harmonically sized sections, which results in a minimum leakage inductance. This combined with a low capacitance coil
winding technique results in a wide frequency range. The transformers are un-potted, open frame type suitable for
mounting inside amplifier housings.

Physical dimensions, pin and mounting hole layout LL1.2752 (all dimensions in mm)

. . 53 .
Primary connections < > Secondary connections
- o |- . ..
20 21 24 25
4 x M4
Mounting holes
I 11 90 118 I I
Bottom view
12 34 56 78|4 v A o) k 11 121314 15 16 1718
o 0 00 o 0 00 v o 000 o 0 o0
78 85
R150220 PL
Pin spacing module, primary side: 5.08 mm (0.2")

Pin spacing module, secondary side:

Row spacing:
Weight:
Turns ratio:
Core type:

7 mm approx..

75mm approx.

2.5kg

12+412+12+12 : 2+ 141 +2+1+1
Lundahl silicon iron C-core. Also available with amorphous C-core

Winding schematics:

Coil I

Coil I1

7 6 8 5
12 12
+ +

+

1 4 2 3
12 12
+ +
+ *
1 1 2

16 25 24 17 15 18

21 T3] T

13 20 21 12

11

LL2752
-1-



LL2752

Turns ratio:

12+12+12+12 : 2+ 1+1 +2+1+1

Static resistance of primary (all in
series)

920 (4x23Q)

Static resistance of each secondary
winding (approx..)

0.7Q2

Primary leakage inductance (all in
series)

1 mH

Max recommended primary DC
current (heat dissip. 7W)

280 mA

Max. primary signal voltage r.m.s.
at 30 Hz (all in series)

Push-Pull
480V

Single End
215V

Isolation between primary and secondary windings / between windings and core:

Electrical characteristics

Primary Load Impedance, Max power and power loss.

3kV/15kV

Sec. connection for 4/8/16 Q

(See next page)

-/B/C | B/C/D | C/D/-
Primary Load Impedance
LL2752 4.6 kQ | 2 kQ | 12kQ
Power and Loss

Max. Power, P-P at 30 Hz 45W 105W 180W

Max. Power, S.E. at 30 Hz 10 W 21 W 36W
Power loss across 0.2 dB 0.4 dB 0.7 dB

transformer

Primary DC Current Core Air-gap and Primary inductance
LL2752/60mA
Core Airgap 100 p
(delta/2)
Single end standing current for 0.9 Tesla 60mA
(recommended operating point)
Primary inductance 30H

Frequency response, LL2752/60mA

10 Hz - 50 kHz +0/-1 dB

(source impedance 50002 , load impedance 10 ohms

Secondary connection “C”

LL2752
-2-




Primary connections, Single-End

Tube Anode
®

>.

il

LR 3 SN

Tube Anode>

V+ >—e

AW N

Fyimml

L 3 NN

Primary connections push-pull

Tube Anode >—— 1
—

25
24

21
20

Secondary connections

@® Indicates phase

C

®

ot
25 -——e 17
24 ———® 16
e 15

>
—® 14
21 — 13
20 O ]2

[ WS —

Max secondary Voltage RMS @ 30 Hz Max secondary Voltage RMS @ 30 Hz
P-P: 19V SE : 9V P-P: 29V SE : 13V
Sec. copper resistance Windings in series Sec. copper resistance Windings in series
020 2 04Q 3
D ®

25
24

—

21
20

—

-7

15

Otk I >
12
11

Max secondary Volta

e RMS @ 30 Hz

P-P: 38V SE: 17V
Sec. copper resistance Windings in series
0.9 Q 4

LL2752
-3-
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Tube amplifier interstage transformer
LL2753

The LL2753 is a three-section dual coil C-core tube amplifier interstage transformer.

The coil is wound using our low capacitance, high internal isolation technique with internal multilayer isolation
foil where layer-to-layer signal voltage is big. Winding order is chosen to minimize destructive capacitive energy
buildup between primary and secondary sections.
The core is an audio C-core of our own production.

Turns ratio

1+41:1+1

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensions in mm)

< 35 >
+ VoY () _ [ [ [ o
V\ 1 8 4 1 1 o* i: 14
4x M3 4 :3 17
Mounting holes
75 95 11 o* *, 22
Bottom view ' § g
8 19
22 19 17 14
1o o
. 50 . 75 )
Weight: 1.35 kg
Static resistance of each primary: 75 Q
Static resistance of secondary: 75 Q
Isolation between windings / between windings and core: 4kV/2kVv

Max recommended DC current through primary windings:

180mA (5W heat dissipation)

(Operating point 0.9 T)

LL2753/25mA
Primary inductance (approx) 50H
Max primary signal , at 30 Hz 120V r.m.s.

(330V peak-peak)

Frequency response connected as below, source 3k, load 50 pF // 50k ( with V+ connected to ground):
-3dB at 12Hz; -3dB at 65kHz, +/- 1dB 25Hz — 45kHz

Suggested use, interstage 1:1

Plate

V+
1
o 4
» 8
—e 11
®

14 «

17

1

19

22

— ™ To grid

®

R141022 PL
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Output transformer for headphone amplifiers

LL2754

The LL2754 is a four-sectioned, dual coil, low impedance C-core output transformer for headphone amplifier
applications. LL2754 is available in PP and SE versions.
The coil is wound using our standard high internal isolation technique with isolation foil between each copper
layer. The core is an audio C-core of our own production.

Turns ratio

1+41:1+1

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensions in mm)

< 36 >
i O () I I [ ° ° °
1 10 8 4 2 2 ot i: 13
4 x M3 4 :3 16
Mounting holes
56 73 10 o *,21
Bottom view : § g
8 18
21 18 16 13
¥ o o
53 . ) 65 )
Weight: 0.6 kg
Static resistance of each primary: 7Q
Static resistance of secondary: 7Q
Max recommended DC current through primary windings: 850mA (5W heat dissipation)
Isolation between windings / between windings and core: 4kV/2kVv

Frequency response
1:2 as below, source 10 ohms, load 500 ohms, ref 1kHz

5Hz — 100kHz +/- 1 dB

LL2754/PP LL2754/XmA
Primary inductance (primaries in series) 7H
Max signal across each section, at 20 Hz 20V r.m.s. 8Vrms.
(PP usage) (SE usage)

Suggested use

1:1 for low impedance headphones

1:2 for high impedance headphones

(32 -50 Q) (300 — 600 Q)
+
2 13 2 13
> o 4 > o 4
16 * - 16 * -
8 18 8 18
— o 10 21 - >— » 10 2] —f—
® ® ® ®

@ [Indicates phase

R140813 PL
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Tube amplifier output transformer LL2755
11k : 8 ohms (for 813 and similar tubes)

The LL2755 is a dual coil C-core tube amplifier output transformer for 11k : 8 ohms impedance ratio available in

PP and SE versions.

The coil is wound using our high internal isolation technique with isolation foil between each copper layer. The
core is an audio C-core of our own production.

Turns ratio

18+18 : 1
Simplified winding schematics, physical dimensions, pin and mounting hole layout (all dimensions in mm)

63
i {'\ () I o o o e o o
65 4 3 21 +
1
4 x M4 ) 6
Mounting holes 12 +
120 148 30 -© 6
. + 1
Bottom view 6
12 8
8 6 5
— ° . 6
*1o o
. % R ) 103 X
Weight: 4.6 kg
Static resistance of each primary: 82 Q
Static resistance of secondary: 0.1Q
Isolation between windings / between windings and core: 4kV/2kV
Max DC current through any primary winding (10W heat dissip): 350 mA
LL2755/PP LL2755/60mA
Primary inductance (approx.) 65H

Max primary signal

1000V RM.S. @ 30 Hz

435V R.M.S. @ 30 Hz

Max output power @ 30 Hz 95W (8Q spkr) 18W (8Q spkr)
Suggested use:
VJ" V+
® +
6 —1—= Plate 6 o—1l +
] L]
Plate 1 3 3
8 —1—»
o 4 s 4 8 ——
¢ 5 e 5
Plate 2 ——4— 6 6
LL2755 used in Push Pull LL2755 used in Single End
Plate-to-plate impedance Primary impedance 11k at 8
11k at 8 ohms load ohms load

R140924 PL




LUNDAHL

— TRANSFORMERS -

Tibeliusgatan 7

S-761 50 NORRTALJE

SWEDEN

International Domestic

Phone  +46-176 13930 0176-13930
Fax +46 - 176 13935  0176-13935

Tube amplifier interstage transformer
LL2756

The LL2756 is a three-section dual coil C-core tube amplifier interstage transformer.

The coil is wound using our low capacitance, high internal isolation technique with internal multilayer isolation
foil where layer-to-layer signal voltage is big. Winding order is chosen to minimize destructive capacitive energy
build-up between primary and secondary sections.
The core is an audio C-core of our own production.

Turns ratio

1+41:1+1

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensions in mm)

< 35 >
VoY [ [ [ o
1 V\ ¢ 11 8 4 1 1 ¥ C"' 14
4x M3 4 :3 17
Mounting holes
75 95 11 o* *, 22
Bottom view ' § g
8 19
22 19 17 14
A\ 4 O o
. 50 . 75 )
Weight: 1.35 kg
Static resistance of each primary: 180 Q
Static resistance of secondary: 180 Q
Isolation between windings / between windings and core: 4kV/2kVv

Max recommended DC current through primary windings:

120mA (5W heat dissipation)

(Operating point 0.9 T)

LL2756/25mA
Primary inductance (approx) 70H
Max primary signal , at 30 Hz 180V r.m.s.

(500V peak-peak)

Frequency response connected as below, source 4.5k, load 50 pF // 50k ( with V+ connected to ground):
-3dB at 12Hz; -3dB at 40kHz, +/- 1dB 25Hz — 30kHz

Suggested use, interstage 1:1

Plate

V+
1
o 4
» 8
—e 11
®

14

17

19

22 —

R141022 PL
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Mains Transformers for Tube Preamplifiers
LL2758

C-core mains transformer, assembled with a small core air-gap to compensate for any mains DC-unbalance. Estimated power
rating 100 VA, which can be increased with good cooling. The 2 x 250V secondaries are internally divided between the two
coils. As a result, the transformer can be used with bridge or full wave rectifiers without a problem of asymmetric load.
Magnetic stray is extremely small if filament secondaries of the two coils and the 15V-0-15V winding are loaded symetrically.

Physical dimensions, pin and mounting hole layout (all dimensions in mm)

High voltage connections < 35 > Filament current connections
Iy
o o o o I X Q 0 |— * ° o o o o
12 10 4 2 ’\ B4 B3 B25 B2 Bl
4 x M4
Mounting holes
75 08
Bottom view
26 24 22 19 17 15 B8 B7 B6 BS
v o (] o
© o o o o o e (o) ' °
A 4
78 65
Weight 1.4 kg
Winding schematics:
2 4 12 10

«— —
118v Coil 1 Split between coils coilz |18V
* I |
]
+ + + + * + *
6V ()% 250V 15Vv] 15V 250V 6V 6V

B7 B4 B3 B8 15 22 26 B2519 24 17 B2 B5 B6 Bl

Usage hints

+
> - 15 15 ¢
Prim —E: 4 Prim e o4 :] Bridge 29 e Full wave
115V — 5~ 10 | 230V —> 1 10 | 22 rectifier 24—  (tube) rectifier
—=e 12 —e 12 17 L 17 o—

NOTE: When used with common mode
blocking choke input supply, 22+24 is
not grounded here.

Output voltage (rms) at indicated load current, and coil resistance.
Primary connected to 230 V series / 115V parallel
Primary res. Sec 1 Sec 2 Sec 3 Sec 4 Sec 5 Sec 6 Sec 6
Series/parallel | Pins 15-22 [ Pins24-17 | Pins 26 - 19 |Pins B7 — B4|Pins B6 — B1|Pins B3 — B8[Pins B2 — B5
17Q2/ 4Q 250V /130mA| 250V/ 30V/0.1A | 6V/2A 6 V/2A 6 V/2A 6 V/2A
115Q 130mA 8Q2 0.2Q 0.2Q 0.20Q 0.20Q
115Q

Please note!  Output current from rectifier: 63% of above with cap. input rectifier, 95% of above with choke input rectifier.
R150327 PL
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Mains Transformers L1.2760

C-core mains transformer for 2 x 115V /0.9A . The core is assembled with a small air-gap to compensate for any mains DC-
unbalance. Estimated power rating 200 VA (heat dissipation 11W) which can be increased with good cooling. Magnetic stray is
extremely small due to the dual coil structure. A Faraday shield is provided between primary and secondary windings to
improve immunity from mains HF noise.

Turnsratio: 1 +1:1+1

Physical dimensions, pin and mounting hole layout (all dimensions in mm)

. . 53 A .
Primary connections N > Winding schematic
I 7 § Windings 12-19 and 22-15
are split between coils for
° ° ° ° ° 7'} 18 0 |— improved balance
12 15 17 19 22 ,\ + +
1 12
4 x M4
Mounting holes 4 19
» 18 11 b + 22
Bottom view
2x 115 Vinput
1 4 8 11 8 15
° ° ° ° v o) (o) —°17
78 ; 77 -
Weight 2.5 kg

Connection alternatives. Primary in series for 230V (left) and in parallel for 115V (right).

12— 33 12— 33
19 Sec1l 19 Sec1l
Prim ————1} S = B
230V [ 8 22— 115V 8 22— 3>
oll Sec 2 9 11 Sec 2
15— 3 — 15— >

Copper resistance, no load output voltages and max recommended transformer current (rms) with primary connected
to 230 V serial / 115V parallel

Primary res. Sec 1 Sec 2
Serial/parallel
7Q/1.7Q 41Q/115V | 39Q/115V
09 A 09 A

Voltage will drop approx 6% at nominal current
R150213 PL
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Tube amplifier interstage transformer
LL2762

The LL2762 is a three-section dual coil C-core tube amplifier interstage transformer.

The coil is wound using our low capacitance, high internal isolation technique with internal multilayer isolation
foil where layer-to-layer signal voltage is big. Winding order is chosen to minimize destructive capacitive energy
build-up between primary and secondary sections.
The core is an audio C-core of our own production.

Turns ratio

1+41:1+1

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensions in mm)

< 36 >
VoY [ [ [ o
1 V\ ¢ 11 8 4 1 1 ¥ C"' 14
4x M3 4 :3 17
Mounting holes
56 75 11 o *, 22
Bottom view ' § g
8 19
22 19 17 14
1o o
. 51 . 66 )
Weight: 0.75 kg
Static resistance of each primary: 560 Q
Static resistance of secondary: 560 QQ
Isolation between windings / between windings and core: 4kV/2kVv

Max recommended DC current through primary windings:

50mA (3W heat dissipation)

(Operating point 0.9 T)

LL2762/16mA
Primary inductance (approx) 115 H
Max primary signal , at 30 Hz 220V r.m.s.

(600V peak-peak)

Frequency response connected as below, source 4.5k, load 50 pF // 50k ( with V+ connected to ground):
-3dB at 12Hz; -3dB at 33kHz, +/- 1dB 20Hz — 30kHz

Suggested use, interstage 1:1

Plate

V+
1
o 4
» 8
—e 11
®

14

17

19

22 —

R150610 PL
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Small Size Tube Amplifier Qutput Transformer LL2764

LL2764 is a small size power output transformer for tube amplifiers. The transformer is available with different
core air gap for PP or SE drives.

The transformer has a special high flux, low distortion audio C-core of our own production.

The LL2764PP is assembled with a small core air gap to allow for some DC current unbalance.

For the S.E. versions of the LL2764, the core air gap is chosen such that the denoted DC current (50mA for a
LL2764/50mA) generates a no signal core flux density of 0.9 Tesla when used with all primaries in series. This
leaves a flux density swing of 0.7 T for the signal.

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensions in mm)

< 36 > 2 +
X O 0 - I e o o o e o o o 5 A E ha 13
'\ 109 87 5432 g c
+
4x M3 3 3 10
Mounting holes B
56 4
: 73 +
Bottom view 9
B § +
21 18 16 13 21
— L] ] L] 8 C
. o . g
10 18
3
i 53 , ’ 61 , 7
Weight Turns ratio Static resistance, Static resistance, Static resistance,
winding A winding B winding C
0.75Kg 20+20 : 1+1+1+1 0.7Q 0.6 Q 140 Q
Max. current through any primary (“C”) section (4 W heat dissipation) : 120 mA
Isolation between primary and secondary windings / between windings and core: 4 kV /2 kV
Type LL2764/PP LL2764/PP LL2764/50mA LL2764/18mA
Connection Alt O Alt N AltR Alt Q
Application PP4.8k:3Q PP 3.2k : 8 ohms. SE 4.8k : 3Q). SE3.2k: 8
Turns ratio 40:1 20:1 40:1 20:1
Primary DC current for 0.9 - - 50 mA 50 mA
Tesla
Primary Inductance ?7H ?7H 25 H 25H
Freq. Response (+/-3dB) @ 15Hz — 50kHz
source impedance (*) 2kQ 1kQ 2kQ 1kQ
Load 4Q 30 4Q 8Q
Max sec. voltage @ 30 Hz 7V rm.s. 14V rmss. 3 Vrms. 6 Vr.m.s.
Output power 12W 24W 2W 4W

R160520 PL
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Tube Amplifier Output Transformer LL.2764
Connection Alternatives

V+ V+
| | | |
m@ . 21 10 ® . 21 10 ®
T .
. 18 7e o 18 7e
16 5 > 16 5
ey
s g g
. 13 2 AT 1 2
Alt. M Alt. P
20+20:4 (CTat5) 40:4 (CTat5)
Push-Pull to Power Output Single End to Power Output
V+ V+
o1 | ® [ | ®
A > 21 10 > 21 10 >
9 9
8 > 8 >
18 7 18 7
16 5 - 16 5
= 4 4
3 3
13 2 fr—‘ 13 2
Alt. N Alt. Q
20+20 : 2 (CT at 7+4) 40:2 (CTat7+4)
Push-Pull to Power Output Single End to Power Output
V+
® [ | ® V+
A . 21 10 > | | ®
9 21 10 >
8 > 9
18 7 8 >
e 16 5 18 7
4 * 16 5e
3 4
13 2 3e
Alt. O AT i
20+20: 1 Alt. R
Push-Pull to Power Output 40 1

Single End to Power Output

@ Phase Indicator
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Output transformer for tube headphone amplifiers

LL2765

The LL2765 is a three sectioned, dual coil, C-core output transformer for headphone amplifier applications.
LL2765 is available in PP and SE versions.
The coil is wound using our standard high internal isolation technique with isolation foil between each copper
layer. The core is an audio C-core of our own production.

Turns ratio

6+6 : 1+1+1+1

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensions in mm)

: - : i 3
ry 0 0 |— o o o o 13 ot 5
’\ 13 16 18 21 3
' +
2
4x M3 16 C
Mounting holes
75 4
97 +
Bottom view 9
21 o¥
23 4 5 7 8 9 10 : § 7
v o o) © 0 06 0 0 0 0 o 18
\ 4 i 10
. 55 . 76 8
Weight: 1.3 kg
Static resistance of each primary: 75 Q
Static resistance of secondaries 2-4 and 7-9 350
Static resistance of secondaries 3-5 and 8-10 450
Max recommended DC current through primary windings: 180mA (5W heat dissipation)
Isolation between windings / between windings and core: 4kV /2kV
Frequency response
LL2765/PP LL2765/30mA
Primary inductance (primaries in series) 170H 64H
Max primary signal at 30 Hz 370V r.ms. 160 V r.m.s.
(primaries in series) (PP usage) (SE usage)
Suggested use
Headphone impedance | Suggested connection Turns ratio Primary impedance
alternative (ohms)
32 ohms A 12:1 4.6k
150 ohms B 6:1 5.4k
600 ohms C 3:1 5.4k

R160603 PL



Connection alternatives

Primary connection for Single-End Primary connection for Push-Pull
V+
v+ b
21 —o 21
18 Anode2 >—1——o 18
16 —o 16
Anode >———o 13 Anode1l >»——o 13
® ®
Secondary connection A (12:1) Secondary connection B (6:1)
10 o0—— 10 00—
9o——9 9 ::[
8 o— 8
7 o—=e 7 ]‘——»
50—1¢ 5
40 > 4 ::l
So—¢ 3
2 o0————» 20———»
® ®

Secondary connection C (3:1)

10 o—
9::|
8

7 o

v

50—+
4::[
3

2 e

v
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Audio Output Transfor mer
LL2811

LL2811 is an audio output transformer for balanced drive, with the following features:
Four section winding structure for small leakage inductance.

Ideally used 2 : 1 (secondaries in parallel) with e.g. NE5532 op amps for low noise.
Precision made audio C core for small size.

Two-coil structure and mu-metal housing for high magnetic noise immunity.
Designed to fit three in a row across a Euroboard.

ARE IRl

The secondaries can be connected in parallel for low output impedance or in series for high output level.

Turnsratio: I+1:1+1
Dims: (Length x Width x Height above PCB (mm)) 31 x 26x 23
Pin Layout (viewed from component side) and Windings Schematics:
o8 160 1o + + o 9
o7 150
o6 140 § g
LL2g11 1%° 3o ° 11
o3 1o g o+ Y 16
HI 3l ¢
6o o 14
Can + Core 13
Spacing between pins: 2.54 mm (0.1")
Spacing between rows of pins: 22.86 mm (0.9")
Weight: 65¢g
Rec. PCB hole diameter: 1.5 mm
Static resistance of each primary (average): 45Q
Static resistance of each secondary (average): 45Q
Max. primary level (primaries in series) +30 dBU @ 50 Hz
L eakage inductance (windings in series): < 1l mH
No-load impedance(primaries in series, primary level): >750 Q @ 50 Hz, +20 dBU
Balance of output (according to IRT, source < 10 Q , Load 600 Q): >55dB
Frequency response (source 10 Q, load 600 Q, 0 dBU): 10 Hz -- 100 KHz +/- 0.3 dB
I solation between primary and secondary windings/
between windings and core: 4kV/2kV

Fundamental design of driving circuitry, mixed feedback, 2:1, suggested by A. Offenberg, NRK

+i = R1 + out
mn R I—‘ o 8 16 o >

1
LS—
> |+ o7 15 o
o 6 14 o
13 o—-
R - out
R I o3 11 0 >
0?2 10 o
ol 9o

R1 is approximately 90 ohms.
Select R1 for good THD at LF and
for good square wave response.

R980626
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Ribbon Microphone Transfor mer
LL2912

LL2912 isaflying lead version of microphone ribbon transformer LL2911. Coreis our proprietary high mu
amorphous strip core.

Turnsratio: 1:37
Dimensions: Length [leads not included)] 27mm
Max diameter 19.5 mm

Layout and Windings Schematics:

®
+ LuJ+

+ .
gz::::: White
Black

LL2912
+

s

White
Weight: 179
Core: Amorphous strip core
Static resistance of primary: 0.050

Static resistance of secondary: 59 Q

R060531
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Ribbon Microphone Transfor mer
LL2913

LL2913 isidentical toour ribbon microphonetransformer LL 2911, but (for manufacturing reasons) with
a different pinout / winding phase.

Turnsratio: 1+1+1+1:37
Dims: (Length x Width x Heght above PCB (mm)) 30x225x 145
Pin Layout (viewed from component side) and winding schematic:

+
1 :3
9
o] 1R e 2 +
7 15
+
s LL2913 133 10 3 C 12
2 10
i 9e 7 A 13
15 :::::E§
+ Can o 4
8 3 Core
16
Spacing between pins: 254 mm (0.1")
Spacing between rows of pins: 22.86 mm (0.9")
Weight: 279
Rec. PCB hole diameter: 1.5mm
Housing: Mu metal
Core Amorphous strip core
Static resistance of each primary (average): 020
Static resistance of secondary: 500
Connection alternative 1:37
>
N 16
o7 15
13 e >
.4 12
2 10 +
N 1 9 o —

R070214
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Ribbon Microphone Transfor mer

LL2914

L L2914 isa mu metal core version of our amor phous core ribbon microphonetransformersL L 2913.

(LL2913 isidentical to our well known ribbon microphone transformer LL 2911, but [for manufacturing reasons]

with a different pinout / winding phase.)

Turnsratio:

Dims: (Length x Width x Heght above PCB (mm))

1+1+1+1:37
38x24x17

Pin Layout (viewed from component side) and winding schematic:

8 16 @
o7 15 e
., LL2914 132
D 1N e
e Qe

RARARAN

~

5
8

16

NOTE! LL2914 is pin compatible with the LL2913, but occupies more board space

+
C §
13
Can o 4
Core

Spacing between pins: 254 mm (0.1")
Spacing between rows of pins: 22.86 mm (0.9")
Weight: 459
Rec. PCB hole diameter: 1.5mm
Housing: Mu metal
Core Mu metal laminations
Static resistance of each primary (average): 020
Static resistance of secondary: 68Q
Connection alternative 1:37
AN
* R 16
®7 15
12
a4 12
2 10 @ +
+ o1 9 o
/7777

R070214



Tibeliusgatan 7 International Domestic
I_U N DA H I_ S-761 50 NORRTALJE Phone  +46-17613930 0176-13930
— TRANSFORMERS - SWEDEN Fax +46 - 176 13935  0176-13935

Ribbon Microphone Transformer
LL2915

LL2915 is a flying lead version of microphone ribbon transformer LL2914. Core is a classic mu metal
lamination core. The two coils each have three winding sections and is combined for best magnetic noise
immunity.

Turns ratio: 1:37
Dimensions: Length [leads not included] 36mm
Max diameter 22 mm

Layout and Windings Schematics:

®
>
+ LuJ+

+ .
White
C Black

A=l

T

White
Weight: 349
Core: Mu metal lamination core
Static resistance of primary: 0.05Q

Static resistance of secondary: 69 O

R090321
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Output Transformer L1.3322

The LL3322 is a output transformer, designed to drive a low impedance ribbon element from a 4 - 8 ohms output.
The transformer is highly sectioned (5 sections per coil) for high bandwidth.

For production reasons, the LL3322 comes in two shapes, LL3322A and LL3322B. Function is identical, but the
pinout is different.

Winding schematics, physical dimensions, pin and mounting hole layout (all dimensions in mm)

. 35
I + | o o |- * .« . . .
\ 9B 6A 7A 128
4 x M4
Mounting holes
75 95
Bottom view
1B 3A 3B 1A 9A 6B 7B 12A
L[] '} L] L] _— _— ° Y ° °
' 1o o
’ 75 - ) 75 A
Winding arrangement Suggested connection, 9:1
(simplified)
. o
+
3 6 >3 oF o 6
] 3
7 7
Suggested connection, 4.5:1
§—O+ 99—
>3 “f+ o 6
— 1 g: 12
7 —
Weight 1.3Kg
Turns ratio 9:1+1
Static resistance, primary 020
Static resistance, each secondary <0.01 Q
Primary inductance 170mH approx. R160615 PL

Max primary signal at 400Hz approx. 130V rms.
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LL 3910 = LL 1663 with feedback
5k : 8 ohms

The LL3910 P-P is a four-sectioned dual coil C-core tube amplifier output transformer for 5 k: 8 ohms
impedance ratio. The design is based on LL1663, but with a 3.5 ohms low power feedback windning added.
The coil is wound using our standard high internal isolation technique with isolation foil between each copper
layer. The core is an audio C-core of our own production.

Turnsratio 12+12: 1+ 0.44 or (4+8)+(4+8): 1+0.44
Winding schematics, physical dimensions, pin and mounting hole layout (all dimensionsin mm)
—B "X-RAY"
A . ° “r’/////////
31 25
T 0 |- 12
\ 4 13
3 1
4 X M4 I o L] . . ° ] 8 C 17
Mountlng holes 11 9 7 5 3 1
75 95 5
Bottom view 11 + + 31
8 0.44
v o) o) 9 25
4
A
17 13
L] L[]
50
75
Weight: 1.35kg
Static resistance of each primary: 102 Q
Static resistance of secondary: 04Q
I solation between windings/ between windings and core: 4kV/2kV
L L1663 Suggested use (L L 3910 feedback not shown):
V+ V+
+ +
Plate 1 L 13 o—1 +. Plate 1 13 o—| +.
. 3 e 3
5 5
Plate 2 . 7 17 o—t—p ! 17 —1—
e 9 e 9
11 11
LL1663 used in Push Pull LL1663 used in Single End
Plate-to-plate impedance Primary impedance 5k at 8
Sk at 8 ohms load ohms load

R991215
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Audio Output Transformer
L L5402

LL5402 is an audio output transformer for unbalanced drive, ideally used with mixed feedback drive circuits (see
application example below). If primary pins 1 and 5 are connected to ground, the windings are arranged such that

cold ends of the primary windings surround each secondary winding. This reduces the effect of capacitance

between the primary and the secondary windings.

Turnsratio: 2+2:1+1
Dims (Length x Width x Height above PCB (mm)): 43 x28x21
Pin layout (viewed from component side) and winding schematics:
+ +
o5 106 20 o 7
o 4 ge
3 LL5402 Le + ° 0
L]
+
° 2 (Top view) 7 40 § § © 9
o1 6e 5o 0 10
3 Can + Core
Spacing between pins: 5.08 mm (0.2")
Spacing between rows of pins: 30.48 mm (1.2")
Weight: 92¢g
Rec. PCB hole diameter: 1.5 mm
Static resistance of each primary: 30Q
Static resistance of each secondary: 7Q
L eakage inductance of secondaries (sec. in series): 0.2 mH

No-load impedance:
Optimum sour ce impedance:

Balance of output (according to IRT, source < 10 Q , Load 600 Q):

Note!
example).Otherwise use lowest possible source impedance.

Distortion (connection as application example below, load 600 Q)
Frequency response (as below , load 600 Q):

Voltage loss across transformer (at midband with 600 Q load):

I solation between primary and secondary windings/ between
windings and core:

>800 Q @ 50 Hz, +20 dBU
Minus 15 Q (See application below)
> 60 dB

Performance figures below are obtained using mixed feedback drive circuits. (See application

+ 22 dBU 0.1% @ 50 Hz
20 Hz -- 40 kHz +/- 0.3 dB
0dB

4kV/2kV

Application example with mixed feedback: (NOTE! This application was covered by a German patent
DE 29 01 567 with application day 13.1.79. Qs far as we know the patent is expired)

Select R for best THD at LF —_ —=

Cin Rin +
e 4 ge
_ " )| I » 3 | L5402
1 o 2 7 >

[ s 1 6 e
Gain = Rf/ Rin ['] R
Optimum R = Rp +(Rin/Rf)
where Rp is Cu resistance of prim.

R020318
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Very Small Size Zero Field Input Transfor mer
L L6404

InaZero Field (ZF) transformer, the magnetic field caused by the input signal should be balanced by a
feedback loop which includes the transformer's secondary winding (see schematic below). The feedback
arrangement extends the low frequency range (to ailmost DC!) while maintaining the small size of the
transformer. The very small size of the LL6404 requires that the feedback resistor value be very close to the
secondary winding resistance.

Turnsratio: 1:1
Dims (Length x Width x Height above PCB (mm)): 155x11x 10
Pin layout (component side view) and winding schematics.

+ol
|§ o 3

Can and core 2

4| o o |1 4 o
LL6404° |2 §
6 o

6| ° ° |3

Housing: Mu-metal

Core Amorphous strip core
Impregnation: Solvent less epoxy resin
Spacing between pins: 254 mm (0.1")
Spacing between rows of pins: 10.16 mm (0.4")
Weight: 49

Rec. PCB hole diameter: 1.5mm

Static resistance of primary (pins4 - 6): 210w

Static resistance of secondary (pins1 - 3): 160W

I solation between windings/ between windings and core: 3kV /1.5kV

Principle design of Zero Field input circuitry:

R1 4 10K
1 04 lo S |
LL6404 2 o
T ° 6 3 -
R2 + +
10K
Select R1, R2 for best CMR Select R3 for best THD at low
and for desired input impedance. freg. R3 ~ 160 ohms
R1 and R2 typicaly closeto 5 k L c
for a10 k input. T R3
. Select C such that C*R; gives

/7-/]77 sufficient LF response.

R021105
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Hybrid Transfor mer

LL6702

LL6702 is a hybrid transformer for telephone applications. It is built using a C-core, and meets requirements for

high isolation between windings.

The LL6702 has an extremely low leakage inductance and thus a flat frequency response curve. This makes it
easy to design the balancing network for good transhybrid loss in the entire frequency range.

Turnsratio:
Dims (Length x Width x Height above PCB (mm)):

1.5,15:1+1
47x31x 15

Pin layout (viewed from component side) and winding schematics:

+

o5 100 4

04 9 1 :3
LL6702 8o

L, (Topview b 2 :3

ol 60 S

10

=
=

9

Spacing between pins:

Spacing between rows of pins:

Weight:

Rec. PCB hole diameter:

Static resistance of primary (pins 1 - 4):

Static resistance of balance (pins 2 - 5):

Static resistance of each secondary (pins 6 - 7,9 - 10 ):
Max. DC current:

Transhybrid loss (labor atory conditions):

I solation between primary and balance windings/ between
primary and secondary windings:

Typical application: Telephone hybrid using two L L 6702:

5.08 mm (0.2")
30.48 mm (1.2")
70 g

1.5 mm

50Q
45Q
36Q
60 mA

50dB, 10 Hz - 10 kHz

2kV/4kV

Balancing network ZB: Select ZB for minimum crosstalk which occurs when ZB equals actual line impedance.
In applications, this is often accomplished with a combination of a potentiometer and a series of capacitors
Linetermination: If RI= RO, the termination impedance, ZT , as seen from the two-wire side is:

ZT (AC)=170 Q + RI + RD. Thus, ZT is independent of ZB.

ZT (DC) =100 Q + RD. RD is an optional resistor used to reduce the line DC current

>
9 | I RI 4-wire input

2 x LL6702

/

LG 7 10
[
VUV AR VYV,
o]
. | 4
2-wire telephone 1 RD
line 1
| 4
AN
|J6 7 10 9

<+ 4 yire output

- o
RO

R980626
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Line Input Transformer
LL6807

LL6807 is a small size, high impedance line input transformer.

The transformer consists of two coils each with one primary and one secondary part separated by a electrostatic
shield. The secondaries are serially connected internally. The core is a high permeability mu-metal core.

Being a high impedance transformer, the LL6807 should normally be used with primaries connected in series.
The transformer is housed in a mu-metal box.

Turns ratio: 1+1:2
Dims (Length x Width x Height above PCB (mm)): 28 x 18 x 12
Pin layout (viewed from pins side) and winding schematics:

o4 8o

+ +*
o1l So 1 § g
02 60 2 g
o3 43 6
3 H

; 5

Spacing between pins: 3.81 mm (0.15")

Spacing between rows of pins: 20.32 mm (0.8")

Weight: 189

Rec. PCB hole diameter: 1.5mm

Static resistance of each primary: 400Q

Static resistance of secondary: 1.1kQ

Distortion (source impedance 600 ): +10dBU < 0.2% @ 50 Hz
+17dBU <1 % @ 50 Hz

Self resonance point : > 100 kHz

Frequency response (source 6000, load 33 kQ ): 15 Hz -- 25 kHz +/- 0.5 dB

Loss across transformer (at 1 kHz with above termination): 0.5dB

Isolation between windings/ between windings and shield: 3kV/15kV

Recommended connection:

AW

R951107
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XLR Inline Transformer
L L6808

The transformer LL6808 is designed to be housed in Neutrik XLR connector bodies. It can be used for e.g.
ground isolation or for balanced-to-unbalanced conversion.

Turns ratio: 1:1
Dims:
Length (Not including connection wires) 26mm
Minimum inner diameter of housing tube 16 mm (Designed to fit inside M17x1 thread)
Weight: 13 grams
Side and top views and winding schematics:
i |
S Wh J1|; —— Wh
. 3l
— Uninsulated
_1\
Static resistance of primary 260 Q
Static resistance of secondary 205 Q
Core Amorphous strip core
No-load impedance typically > 40 k Q @ +15 dBU, 50 Hz
Frequency response @ 0 dBU (source 80Qload 10kQ) 10 Hz - 100 kHz +/- 0.3 dB
Distortion (THD, source 602) 0.5% @ +15 dBU, 50Hz

Isolation between windings: 1kV

R970310
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XLR Inline Transformer
L L6809

The transformer LL6809 is designed to be housed in Neutrik XLR connector bodies. It can be used for e.g.
ground isolation or for balanced-to-unbalanced conversion.

Turns ratio: 1:1
Dims:

Length (Not including connection wires) 31mm

Minimum inner diameter of housing tube 16 mm (Designed to fit inside M17x1 thread)
Weight: 14 grams

Side and top views and winding schematics:

T

" I

+

Static resistance of primary 260 Q

Static resistance of secondary 205 Q

Core Amorphous strip core

No-load impedance typically > 40 k Q @ +15 dBU, 50 Hz
Frequency response @ 0 dBU (source 80Qload 10kQ) 10 Hz - 100 kHz +/- 0.3 dB

Distortion (THD, source 602) 0.5% @ +15 dBU, 50Hz

Isolation between windings: 1kV

R970310
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Phono Cablelsolation Transformer Unit
L L 6810-phmphm

The cable transformer unit LL6810 is designed for breaking up ground connections between
unbalanced units in mobile or stationary audio systems. The unit is magnetically shielded and
contains a medium impedance transformer, with LF saturation above +15 dBU, 50 Hz.

Due to the low copper resistance of the transformer, the unit can be used both for output and

input.
I solation
Transformer
LL6810
CT CT
Short end é | | ? Long end
SH [ SH
Cablelength 6 ft
Connector type Phono Male

External magnetic shielding
Housing

Transformer Characteristics
Static resistance of primary
Static resistance of secondary
Core
No-load impedance (@+15 dBU, 50H2z)
Frequency response @ 0 dBU (source 600Q, load 10kQ)
Distortion (THD, source 600Q)
| solation:

Amorphous sheet
Brass, Diam. 19 mm

260 Q

210 Q

Amorphous strip core
Typically > 40 k Q

10 Hz - 100 kHz +/- 0.3 dB
<0.5% @ +15 dBU, 50 Hz
1kV

R970218
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Zero Field Input Transformer
LL7101

InaZero Field (ZF) transformer application, the magnetic field caused by the input signal is balanced by a
feedback loop which includes the transformer's secondary winding. (See application example below). The
feedback arrangement extends the low frequency range to almost DC in spite of the small size of the

transformer.

Turnsratio:

Dims: (Length x Width x Height above PCB (mm))

Pin Layout (component side view) and winding schematics

1+1:138
28x18x 11

1 +
o4 8o ; +
°3 L7101 2 3 8
o 2 (Top view) 6 o +
o1 50 4 3 6
3 5
can +core 5
Housing: Mu-metal
Core Mu-metal
Impregnation: Solventless epoxi resin

Spacing between pins:

Spacing between rows of pins:
Rec. PCB hole diameter:

Weight:

Static resistance of each primary:
Static resistance of secondary:

I solation between windings:
Recommended primary resistance:

3.81 mm (0.15")
20.32 mm (0.8")

10 kW- - 20 kW

Principle design of Zero Field input circuitry:

6 K

R1L c
1 o 4 8 o——“—
o 3
i , LL7101 | O_J
R2 ol

Select R1, R2 for best CMR

and for desired input impedance.
R1 and R2 typically closeto 5 k
for a10 k input.

+

>
6 K
Select R3 for best THD at low
freg. R3 ~ 28 ohms
R3

Select C such that C* Rex gives

/7'77 sufficient LF response.

R980626
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Audio Output Transformer
L L7401

LL7401 is an audio output transformer for balanced drive.
In LL7401 afive section winding structure is used. This resultsin avery low leakage inductance without high
capacitive coupling and low isolation voltage, which are drawbacks of the bifilar winding technique.

Turnsratio: 1+1:1+1
Dims (Length x Width x Height above PCB (mm)): 47 x 34 x 17
Pin layout (viewed from component side) and winding schematics:
1o+ * o7
12
06 0 , § g
05 110
°4 Llyamm °° ° °
03 (Top view) 6 o—t T o012
0?2 go 5 g
o1 ° %
! 4 11

Can+Core o 10

Spacing between pins: 5.08 mm (0.2")

Spacing between rows of pins: 35.56 mm (1.4")

Weight: 929

Rec. PCB hole diameter: 1.5mm

Static resistance of each primary: 9w

Static resistance of each secondary: 9w

L eakage inductance of secondaries (sec. in series): 50 uH

No-load impedance: >700 W@ 50 Hz, +20 dBU
Optimum sour ceimpedance: Minus 9 W (See application below)
Balance of output (according to IRT, source < 10 W, Load 600 W): > 60 dB

Note! Performance figures below are obtained using mixed feedback drive circuits. (See application
example).Otherwise use lowest possible source impedance.

Distortion (connection as application example below, load 600 W) 0.05% @ +22 dBU, 50 Hz
Frequency response (@ 10 dBU, connections as below , load 600 W): 20 Hz -- 80 kHz +/- 0.3 dB
Voltage loss across transformer (at midband with 600 W load): 0dB

I solation between primary and secondary windings/ between

windings and core: 4kV [ 2kV

Application example with mixed feedback: (NOTE! This application is covered by a German patent
DE 29 01 567 with application day 13.1.79, valid as far as we know in Germany only.)

1

Cin Rin R

LL7401
T
NE553 7 1 O_H _
+ o) 8 3 o—
i

l 6 o—
I o 11 4 o0—
10k[] R 10k[j i o 12 50
1
— 0l0 20
10k
[ ) .
- Gan=Rf/Rin
R NE5534 = ——

= = . - =  Optimum R <= Rp * (Rin/Rf)
where Rp is Cu resistance of prim.
Select R for best THD at LF

[

R980626
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Linelnput / General Purpose Transformers
L L7901 and L L7902

LL7901 and LL7902 are large size, high level, high performance audio transformers, made for extraordinary
requirements. The LL7901 has an extreme level capability ( + 34 dBU @ 50 Hz) while the LL7902 combines
high level capability (+28 dBU @ 50 Hz) with low copper resistance.

The transformer consists of two coils each with two primary and two secondary windings separated by
electrostatic shields. The core is a high permeability mu metal lamination core.

The transformers are magnetically shielded by a mu metal case.

1+1+1+1:1+1+1+1
66x 32x 21

Turnsratio:
Dims (Length x Width x Height above PCB (mm)):
Pin layout (viewed from pinsside) and winding schematics:

T e 14
§ 15 Cail 1
8
lo o7 130 o019 1 _ 13+ Core& Can
20 o038 140 o020 2 3 g: 20
150 o21 21
16 o o 22 . 24
50 o1l 170 o23 6 35: 23
60 o 12 180 o024 125 _ 1 Coil 2
11 3 , 18
E: 17
Spacing between pins: 5.08 mm (0.2")
Spacing between rows of pins: 5.08/45.72mm (0.2/1.8")
Weight: 155¢

Rec. PCB hole diameter: 1.5mm

LL7901 LL7902
Static resistance of each primary (average): 120W 28W
Static resistance of each secondary 125W 28W

(average):

Distortion (primaries connected in series,
source impedance 600W):

+ 20 dBU primary level, 50 Hz:
0.1%

+ 10 dBU primary level, 50 Hz:
0.1%

+ 34 dBU primary level, 50 Hz: 1
%

+ 28 dBU primary level, 50 Hz: 1
%

Self resonance point :

> 80 kHz

> 150 kHz

Optimum termination for best square-
wave response
(source imp. 600W) :

12 kWin serieswith 1.7 nF

5kWin serieswith 1.3 nF

Frequency response
(source and load as above)

10 Hz - 55 kHz +/- 0.5 dB

10 Hz - 100 kHz +/- 0.5 dB

| solation between primary and secondary windings/ between windings and shield: 4kV /2 kV

R030218
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Connection alter natives, LL 7901 and LL 7902
NOTE! Pin side view

L eft side connections

+ o
1e b7 + ; / 7 BT
__;‘.> 8 2 / 8 2 I I 8
6/ } 6:/7‘ 12 6p 912
L4 L2 L1
Right side connections NOTE! Pin sideview
—1'3-I e 19 + —43—o o 19 + 130 o 19
“ rzo 14y20 14§ T2
o 15 21 15 21
16— [0 22 o6 o 22 o 22
v 23 17 ? 23 175823
18 24 18 s 18y 24
R4. Center tap at 17 R2. Center tap at 20+23 R1
Suggested applicationsusing LL 7901 and L L 7902
Application Max primary level, | Transformer Connections
<1% THD@50 Hz
Very high level input stage 1:1 +34 dBU LL7901 L4-R4
Very high level input stage 1:2 +28 dBU LL7901 L2-R4
Very high level input stage 2:1 +34 dBU LL7901 L4-R2
High level isolation unit 1:1 +28 dBU LL7902 L4-R4
High level isolation unit 1:1 +22 dBU LL7902 L2-R2
Reduced copper resistance
Low resistance isolation unit 1:1 +16 dBU LL7902 L1-R1
(Transformer copper resistance 14 ohms)
Microphone/ lineinput 1:2 +22 dBU LL7902 L2-R4
Microphone / lineinput 1:4 +16 dBU LL7902 L1-R4
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Microphone Input Transformer
LL7903

The LL7903 is a large, high level, high performance audio transformer, made for extraordinary requirements.
The transformer combines high level capability (+28 dBU @ 50 Hz primary level) with low copper resistance
and is designed for the most demanding applications. The LL7903 consists of two coils, each with two primary
and two secondary windings separated by electrostatic shields. The core is a high permeability mu metal
lamination core.

The transformer is magnetically shielded by a mu metal case.

Turns ratio: I+1+1+1:2+2+2+2
Dims (Length x Width x Height above PCB (mm)): 66 x32x21
Pin layout (viewed from pins side) and winding schematics:

* *
14
§ g 15 Coil 1
lo o7 130 o019 1 — 13 + Core & Can
20 o038 140 020 ) % ..‘EZO
150 o2l 21
160 022 ) 24
50 oll 17 o 023 -
6o ol12 180 o024 5 Coil 2
12 S 16
11 3 g 18
17
Note! Isolation between shields is not guaranteed!

Spacing between pins: 5.08 mm (0.2")
Spacing between rows of pins: 5.08/45.72 mm (0.2/1.8")
Weight: 155¢
Rec. PCB hole diameter: 1.5 mm
Static resistance of each primary (average): 280
Static resistance of each secondary (average): 125Q
Distortion (primaries connected in series, source impedance 600Q2 ): + 10 dBU primary level, 50 Hz:
0.1 %
+ 28 dBU primary level, 50 Hz:
1 %
Self resonance point : 80 kHz
Optimum termination for best square-wave response 30kQ2 in series with 400pF
Source imp. 600Q. Connection L4 : R4
Frequency response 10 Hz - 70 kHz +/- 0.5 dB
Source and load as above. Connection L4 : R4

Isolation between primary and secondary windings/ between windings and shield: 4 kV /2 kV

R030217
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Connection alternatives, L1.7903
Left side connections NOTE! Pin side view
e T I ——— ‘ + Iy
1 s 11,
—2-0 8 2 8

5 / 5 11
6 12 A p 12 63 712
L4 L2 L1
Right side connections NOTE! Pin side view
_1%_1 ° 19 + 33— o 19 + —30 019 +
1 [ 20 14 ‘3/ 20 14§ T2
16 °22 —+6—o| o 22 0—1'6—°i 0 22
17 2 17 y 23 178 23
18 24 18 24 189 924
R4. Center tap at 17 R2. Center tap at 20+23 R1

Suggested applications using LL.7903

Application Max primary level, | Connections
<1% THD@50 Hz

Microphone / line input 1:2 +28 dBU L4-R4

Microphone / line input 1:4 +22 dBU L2-R4

Microphone / line input 1:8 +16 dBU L1-R4
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LL7904
High Level Splitting Transformer

In many splitting applications, the splitting transformer must have a high immunity to input common mode signals, to
stray magnetic fields from e.g. power transformers and to large ground potential differences in receiving systems.

The LL7904 is developed to handle those types of problems. When designing the LL7904, we have used our well-
established two-coil structure to create a transformer with a high degree of symmetry. The transformer is built up from
two primary windings (which should be used in parallel) and two secondary windings. Each secondary winding is built
up from two sections, one from each coil and is surrounded by it own electrostatic shields. The symmetric structure
results in an internal cancellation of noise signals caused by external magnetic field (humbucking). It also increases
immunity to ground noise between secondary systems and reduces the effects of input common mode signals.

The transformer is housed in a mu-metal can and is impregnated in solventless epoxy resin.

Turnsratio: I+1:1+1
Pin layout (viewed from pins side) and simplified winding schematics:

—° 18 (+ core)
+
20 o8 14 0 020

+
:3 C i}

15 21 22

o o

+ +
16 o o 22 11 16
50 o111 170 o023 % g
12 13

Note! Pin’s side view
lo o7 13 0 o 19

8

7

60 o012 180 o024
—o 17
Housing —° 15 (use with 17)
Spacing between Spacing between Recommended
pins rows of pins PCB hole diameter:

5.08 mm (0.2") 5.08/45.72 mm (0.2/1.8") 1.7 mm
Dimensions (Max. L x W x H above PCB(mm)) 66 x32x21
Weight: 155 ¢g
Static resistance of each primary: 55Q
Static resistance of each secondary (Pins 14 - 22 and pins 16 - 13 resp.): 43 Q and 66 Q
Distortion 0.1% @ +16 dBU, 50 Hz

<1% @ +23 dBU, 50 Hz
Frequency response (Ref : 0 dBu, 1kHz) 10 Hz -- 80 kHz +/- 0.5 dB
Test arrangement: Parallel input - parallel output . Source 150Q , load 10 kQ

CMRR at 20 kHz (Source 600 ohms, load 2 x 10k) > 60 dB
CMRR at 20 kHz from sec. to sec. (Source 600 ohms, load 2 x 10k) > 40 dB
Isolation test primary - secondary / secondary - secondary /18 - (15+17) 4kV/2kV/1kV RMS

Application example.

Primary signal from Splitting 1: 1+1

microphone cable, with or

without phantom power. 8 + lnl lnl >
., g p— |V
— £ A [ L, | LL7904 + (\) (n] A/Z‘7‘7‘7
— 11 e \T—>
\W/J YV 154 170
Q%«\ I /7757

Secondaries can be connected individually.
(Function does not require that both
secondaries are connected/used)

R001110

LL7904
Page 1 of 2
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LL7904 application example.

1 + 2 Out Splitting box

On stage mic.

Front house

desk.
With phantom
power supply
/N / N\ ;
k ) ) ) 3
S S

Before connecting splitting box

On stage mic.

With splitting box

Front house desk.
With phantom
power supply

JAY N N ~_,
(O ) ) (e
S S S S
ﬁ Direct output
3 2 1 1 2 3
L
[ ——
[
‘@
r Splitting box
7 8 11 12
LL7904
22 14 18 15+17 16 13
SW1 ‘
T Sw2

3 2 * 1 1 2 " 3
Monitor Recording
Desk 3 l/\\ l/\\ l/\\ l/\\ 3| Truck

7 N\ N\ N

! '4:: Ideally, SW1 and SW2 should be open. /777,

Close SW1 and / or SW2 when E1 and / or E2 do not receive ground
reference from Monitor desk or from Recording truck respectively.

LL7904
Page 2 of 2
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Mic/Line Input Transformer

LL7905

The LL7905 is a large, high level, high performance audio transformer, made for extraordinary requirements.
The transformer combines very high secondary level capability (+37 dBU [54.5V rms] @ 50 Hz ) with low
copper resistance and is designed for the most demanding applications. The LL7905 consists of two coils, each
with two primary and one secondary windings separated by electrostatic shields. The core is a high permeability

mu metal lamination core.
The transformer is magnetically shielded by a mu metal case.

Turns ratio:
Dims (Length x Width x Height above PCB (mm)):
Pin layout (viewed from pins side) and winding schematics:

1+1+1+1:5.6+5.6
66 x 32 x21

*

3
8
1

+ Coil 1

1
£
1
' 15
1
1

—— 13 + Core & Can

lo o7 13 0 o019
20 o8 14 o 020 23
150 o021
16 o o022 +
50 oll 170 o23 6
60 o012 18 o o024 5

03
11

Coil 2

Note! Isolation between shields is not guaranteed!

Spacing between pins: 5.08 mm (0.2")

Spacing between rows of pins:

5.08/45.72 mm (0.2/1.8")

Weight: 155¢

Rec. PCB hole diameter: 1.5 mm

Static resistance of each primary (average): 280
Static resistance of each secondary (average): 395Q2

Distortion (primaries connected in series, source impedance 600Q2 ):

+ 10 dBU primary level, 50 Hz:

0.1 %

+ 28 dBU primary level, 50 Hz:

1 %

Self resonance point :

80 kHz

Optimum termination for best square-wave response
(Connections L4-R2 , source imp. 600Q ) :

30kQ2 in series with 100pF

Frequency response
(source and load as above, connection L4-R2, secondary side balanced
with or without grounded centertap.

10 Hz - 55 kHz +/- 1 dB

Frequency response
(source and load as above, connection L4-R2, secondary side
unbalanced with pin 23 grounded)

10 Hz - 30 kHz +/- 1 dB

Isolation between primary and secondary windings/ between windings and shield: 4 kV /2 kV

R020130
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Left side connections

Connection alternatives, L1.7905

NOTE! Pin side view

11 |y

+ 5 \ 1 5 1
—6-0 12 + 6 12 6I T 12
L4 L2 L1
Right side connections NOTE! Pin side view
o o 19 + —3—o o 19
140 o280 140 &2
16— | o022 0—1-6—0\ 22
17 o| o23— 17 o 923
R2. Centertap at 15 + 18 R1
Suggested applications using LL7905
Application Connections Max primary level, < 1% | Corresponding
THD@50 Hz secondary level
Microphone / line input 1:2.8 L4 -R2 +28 dBU (19.5 V rms) +37 dBU (54.5V rms)
Microphone / line input 1:5.6 L2 -R2 +22 dBU (9.7 V rms) +37 dBU (54.5V rms)
Microphone / line input 1:11.2 L1-R2 +16 dBU (4.9 V rms) +37 dBU (54.5V rms)
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Mic/Line Input Transformer

LL7906

The LL7906 is a large, high level, high performance audio transformer, pin compatible with our LL.17905, but
with an internal structure better optimized for high turns-ratio step-up applications. The transformer combines
very high secondary level capability (+37 dBU [54.5V rms] @ 50 Hz ) with low copper resistance. The LL7906
consists of two coils, each with two primary and one secondary windings separated by electrostatic shields. The
core is a high permeability mu metal lamination core. The transformer is magnetically shielded by a mu metal

case.

Turns ratio:
Dims (Length x Width x Height above PCB (mm)):
Pin layout (viewed from pins side) and winding schematics:

1+1+1+1:5.6+5.6
66 x 32 x21

*

3
8
1

+ Coil 1

1
£
1
' 15
1
1

—— 13 + Core & Can

lo o7 13 0 o019
20 o8 14 o 020 23
150 o021
16 o o022 +
50 oll 170 o23 6
60 o012 18 o o024 5

03
11

Coil 2

Note! Isolation between shields is not guaranteed!

Spacing between pins: 5.08 mm (0.2")

Spacing between rows of pins:

5.08/45.72 mm (0.2/1.8")

Weight: 155¢

Rec. PCB hole diameter: 1.5 mm

Static resistance of each primary (average): 240
Static resistance of each secondary (average): 450Q

Distortion (primary connection L1, source impedance 150Q ):

+ 8 dBU primary level, 50 Hz:

(Connections L1-R2 [1:11.2], source imp. 200Q2 ) :

0.1 %
+ 16 dBU primary level, 50 Hz:
1 %
Self resonance point : 30 kHz
Optimum termination for best square-wave response 80kQ

Frequency response:
(source and load as above, connection L1-R2, secondary side balanced
with or without grounded centertap.

10 Hz - 45 kHz +/- 1 dB

Frequency response
(source and load as above, connection L1-R2, secondary side
unbalanced with pin 23 grounded)

10 Hz - 25 kHz +/- 1 dB

Isolation between primary and secondary windings/ between windings and shield: 4 kV /2 kV

R150901 PL
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Left side connections

Connection alternatives, L1.7906

NOTE! Pin side view

11 |y

+ 5 \ 1 5 1
—6-0 12 + 6 12 6I T 12
L4 L2 L1
Right side connections NOTE! Pin side view
o o 19 + —3—o o 19
140 o280 140 &2
16— | o022 0—1-6—0\ 22
17 o| o23— 17 o 923
R2. Centertap at 15 + 18 R1
Suggested applications using LL.7906
Application Connections Max primary level, < 1% | Corresponding
THD@50 Hz secondary level
Microphone / line input 1:2.8 L4 -R2 +28 dBU (19.5 V rms) +37 dBU (54.5V rms)
Microphone / line input 1:5.6 L2 -R2 +22 dBU (9.7 V rms) +37 dBU (54.5V rms)
Microphone / line input 1:11.2 L1-R2 +16 dBU (4.9 V rms) +37 dBU (54.5V rms)
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Audio Transformer/Moving Coail Input Transfor mer
L L9206

LL9206 is an input audio transformer for moving coil pickups. The transformer is built up from two coils, each
coil with one secondary winding surrounded by two primary windings. This structure results in an excellent
frequency response. All winding ends are available on the pins. Thus, the transformer can be used with a set of
different turn’s ratios.

The LL9206 is made with amorphous core material. As this type of core does not store energy (unlike e.g.
conventional mu-metal cores) the low frequency resonance with external series capacitors is practically
eliminated.

Turnsratio: I1+1+1+1:10+10
Dims. (Length x Width x Height above PCB (mm)) 30x22.5x 145
Pin Layout (viewed from pins side) and windings schematics:
1 cy___:t___
2 + + 9
3 :3 % C 10
ol 9o 4
0?2 10 o
03 11 o §o—7=F
ot + +
o5 13
06 140 7 16
o7 150 %
o8 160 6 15
50—
Can + Core 13,14
Spacing between pins: 2.54 mm (0.1")
Spacing between rows of pins: 22.86 mm (0.9")
Weight: 27¢g
Rec. PCB hole diameter: 1.5 mm
Static resistance of each primary (average): 10Q
Static resistance of each secondary (average): 395Q
Self resonance point : > 250 kHz

Frequency response (@ -10 dBU, all in series. Source 50Q , load 100 kQ) :
10 Hz -- 25 kHz +/- 1 dB
10 Hz -- 90 kHz +/- 1.5 dB
Distortion (primaries connected in series, source impedance 50Q ): < 0.5% @ -2 dBU, 50 Hz
Primary no load impedance @ 0 dBU, 50 Hz, all in series: 8 kQ typically

Core/ Can: Amorphous Strip Core / Mu metal can
I solation between windings/ between windings and core; 3kV/1.5kV
Turns ratio and possible use at different termination alternatives. When the LL9206 is used in
Termination alternatives are shown on the next page MC pickup applications,
Termination | Turns Copper Resistance Possible Use please note that the primary
Alternative ratio prim/sec side of the transformer must
have a ground reference.
A 1:5 40Q /790 Q 400Q /10 kQ
B 1:5 10Q /200 Q Not recommended
C 1:10 10Q /790 Q 100Q / 10kQ
D 1:10 2.5Q/200 Q Not recommended
E 1:20 2.5Q/790 Q 25Q / 10kQ

R020201



L L9206 Termination Alter natives
(Left sdeisinput if not stated otherwise)
(Pinsside view)

—o 1 9 o— — 1 9 o— +
) 2 10 o] . |3 A Wor—X
P-EES 110 4
4 CENTER TAP
Lo 5 13 o
cg A ﬁo— Lo 6 14 o
] X———o7 15 o—l ¢
7 15 o # 8 16
8 16 o— % cT —° o—X
—o 1 9 o— —o 1 9 0—
L2 10 oo} * 02 10 o¢+—X
— 3 11 o + o3 110
-Eg4 B CT o 4 B
+——o g 51 o 1 —o g CENTER TAP ﬁ o 1
S— ) [} o o
*—p? 15 o | 17777 % o7 15 od | 77
8 16 o—e—X ——o 8 16 o—e—X
—o 1 90— | —o 1 904 ,
,-—og ﬂJO——x . o 10 o—4—X
X— o o3 1o
= C o ZHE: C
——o° o— —o 5 13 o—
[ o5 14 o_%ﬁ o & CENTERTAP " o_%ﬁ
x—tg7 15 o 4 07 15 o— ¢
8 16 o—x ——o 8 16 o0—X
——o 1 9 o— 1 9
o2 10 oo 2, 10°— .
*— 3 1o x_"_gs e |
4
4
5 D 13 o °
Ee 14 o ! E"g E 12
*—t—! 15 o | 777 o7 15 0] -
L0 8 16 o—e—X [
L—o 8 16 o—x
—o 1 9 o— —o 1 9 o—X
OUT].)& —0 2 I: 100—%( ° 2 10oﬁ( OuUT 1
," o0 3 11 o = o 3 G 11 o
>t o4 IN 0 4
Lo 5 SPLIT 13 o— 0 5 13:—
ouT 2 L o6 14 o—%" 06 SPLIT 14 il
¥——o07 15 o ¢ % o 7 15 o———X
_o038 16 00— —o 8 16 o——x OUT 2
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Moving Coil Input Transformer
LL9226

LL9226 is an MC transformer based on (and pin compatible with) our classic LL9206, but with reduced copper
resistance and level capability. The new design has resulted in an even better frequency response but still with
enough no load impedance to maintain the LF bandwidth. The transformer is built up from two coils, each coil
with one secondary winding surrounded by two primary windings. Advantages with this structure are excellent
frequency response and high immunity to surrounding magnetic fields. All winding ends are available on the
pins. Thus, the transformer can be used with a set of different turns ratios.

The LL9226 core is our cobalt based uncut amorphous strip core. The transformer is housed in a mu metal can.

Turns ratio: 1+1+1+1:10+10
Dims: (Length x Width x Height above PCB (mm)) 30x22.5x 145
Pin Layout (viewed from pins side) and windings schematics:

1o—3

2 + +

I

o1 90 4
02 10 o
3 1 +
o4 ° 8 o——
5 13 + +
o6 14 7 3 C 16
o7 150
o8 16 o §
6 15
5 o0——
Can + Core 13, 14
Spacing between pins: 2.54 mm (0.1
Spacing between rows of pins: 22.86 mm (0.9
Weight: 29¢
Rec. PCB hole diameter: 1.5mm
Static resistance of each primary (average): 50
Static resistance of each secondary (average): 130 Q
Frequency response 10 Hz -- 50 kHz +/- 1 dB

(@ -10 dBU, Connection “A”, source 50Q , load 100 kQ) : 5 Hyz - 100 KHz +/- 1.5 dB

Distortion (primaries connected in series, source impedance 40Q2 ): < 0.5% @ -2 dBU, 50 Hz
Primary no load impedance @ 0 dBU, 50 Hz, all in series: 3 kQ typically
Core / Can: Amorphous Strip Core / Mu
metal can

Isolation between windings / between windings and core: 3kV/15kV

Turns ratio and possible use at different termination alternatives. Application hint:

Termination alternatives are shown on the next page As the LL9226 does not have

Termina_tion Tur_ns Copper _Resistance Suggested use for best Faraday shields, both sides of
Alternative ratio prim/sec frequency response

the transformer should have a

common ground reference.

A 1:5 200Q/260 Q MC cartridge < 100 Q
B 1.5 5Q/65Q Not recommended
C 1:10 50/260Q MC cartridge < 50 Q
D 1:10 10Q/650Q Not recommended
E 1:20 10Q/2600 MC cartridge < 25 Q

R090828



LL9226 Termination Alternatives
(Left side is input if not stated otherwise)
(Pins side view)

o1 9 —o 1 9 o— .
02 10 o] x Ay A R
X__Eog 11 o "
o g A i o5 CENTERTAP 5 |
o 14 o] —¢ 14%1
o ] ¥—+—o07 15 o— #
07 15 o— ¢ | o3 16 o—x
08 16 o— % cT
—o 1 9 o— R ’—ol 9 .
,4—o2 10 X . 02 10 X
—- 3 11 o o 3 11 o
1::4 B CT o4 B
,-_og }i o 1 o5 CENTERTAP 13 o 1
S— ) o2 06 14 o
x—tg7 15 o [ /77777 o7 15 oo | 7P
8 16 o——X o8 16 o—e—X
—o 1 9 1 9 o—
L2 103’3_*x ’_32 10 o———x
x__tz3 110 u 03 C 11 o
¢ C et :
+—o0 o—] o 5 13 o—
Y 14 o-%ﬁ o5 centerTaP 13 o_%ﬁ
Htg7 15 o~ b2 0 7 15 07
8 16 0—X Y 16 o——X
—o 1 9 0— . 1 9
L o2 10 o X o2 10 :ﬁ(’
— o3 11 o + 3 1 o
o 4 x
4
‘Eos D 13 o 1 5 E 13 o—
06 14 o- 6 14
P_o7 15 o- /7%7') 7 150_ ’
L0 8 16 o—e—X 0 o—
—o & 16 o—x
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SIB15
Stereo Isolation and Balancing unit

SIB15 is a unit for interfacing between unbalanced audio sources (such as laptops
and tablets) and professional, balanced audio systems. In particular in situations
where a laptop is the source for both audio and video signals, the SIB15 eliminates
the ground loops which are common sources of hum and noise.
SIB15 has a length of 1.8 meters (where length of unbalanced cable is 1.4m), which is
enough for most situations.
SIB15 provides:

e Full galvanic isolation between all connectors

e True unbalanced-to-balanced conversion

e Robust die-cast aluminum housing

)

LL
Left hot

153
et S 2
= HQPf = (tip) ! XLR Left
i | (black)
7 7 [
J

R 3

SIE13 Seeree |
Isolater & Balancer ...

<UD e T e—
Unadsmosd  ~— TBANSHIRMENS — Gadsnesd ||/ =

LL
Right hot

1532
. 2
(ring) : XLR Right
| (red)
| 3
]

Ground

(sleeve)

Technical specification:

Total weight 275¢g

Total length 1.9m

Internal transformers 2 x LL1532

Signal level capability at 50Hz +12 dbu / 3V RMS / 8V P-P
Signal loss across transformer (load 10k) 0.3dB

Frequency response (source 10 ohms, load 10k) 6Hz — 80kHz +/- 1 dB

Isolation between any two connectors > 1 kV RMS

R151109 PL
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Transformer unit DIN1527

DIN1527 is a ready-to-use transformer unit with screw terminals. DIN1527 can be used for galvanic isolation,
balanced/unbalanced conversion and splitting 1 direct -> 1 direct + 1 isolated output.

As indicated in the name, the unit is designed to fit on DIN rail (EU EN50022, US TS35) profiles, but it also has
facilities for screw mounting. The internal transformer is our general purpose LL1527

Suggested connection

89,7

11,1,

11.1

< Hinge

) J

62,2

sides

—_————_———.z - |® >
-]
INPUT — -+ e I } to—T—> + ISoOULﬁDTUEP
4 n
> o | : % E Oe —
_-——— ez g > O X®
DIRECT + < °+ EEDN X®
OUTPUT N @ —JEN
< ® | ' Xeo
Technical details
— o | Transformer static resistance 200Q
primary + secondary
+ +_ Core Mu metal lamination
1 . core
: Max signal level (THD less than +16 dBU @ 50 Hz
i 1%)
1 > | Frequency response @ 0 dBU 10 Hz - 60 kHz
' (source 1500, load 10kQ) +/-1 dB
—c— L Distortion (THD) at 50 Hz (source <0.2% @ 50 Hz,
150Q2) for all signal levels
-40 through +10 dBU
<" Loss across transformer with load = 0.2 dB
10kQ
— Isolation between input and output 1 kV

R160628 PL

Lundahl Transformers AB, Norrtélje, Sweden, Phone +46 (0) 176-139 30, office@lundahl.se, www.lundahl.se
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Transformer splitting unit DIN1581XL

DIN1581XL is a ready-to-use transformer unit with screw terminals. DIN1581XL can be used for galvanic
isolation, balanced/unbalanced conversion and splitting 1 direct -> 1 direct + 2 isolated output.

As indicated in the name, the unit is designed to fit on DIN rail (EU EN50022, US TS35) profiles, but it also has
facilities for screw mounting. The internal transformer is our general purpose LL1581XL

Suggested connection

11.1

111

62,2

THVANMT1
1X18GLINId

- SHIWHO4SNVYL -

v
1+ —
[ BN J
Y VY V
+

Hinge

ISOLATED
OUTPUT 1

GND 1

v

+

[ I )

Y VY vV

GND 2

—_—————-e=
INPUT AN o+
> ® |
——— e — ez
DIRECT + < o+
OUTPUT
< ® |
o I >—o]
1
ot !
'
' te
L o
1 >—9]
1
[*— '
— '
r—=— 1 +=
+ L >—e
r— —

Technical details

Transformer static resistance
primary + secondary

Core

Max signal level (THD less than
1%)

Frequency response @ 0 dBU
(source 150Q, load 10kQ)
Distortion (THD) at 50 Hz (source
150Q2)

Loss across transformer with load
10kQ

Isolation between input and output
sides

ISOLATED
OUTPUT 2

60Q, each channel

Mu metal lamination
core

+13 dBU @ 50 Hz

10 Hz - 100 kHz
+/-1 dB

<0.2% @ 50 Hz,
for all signal levels
-40 through +8 dBU

0.2dB

1kV

R160628 PL

Lundahl Transformers AB, Norrtélje, Sweden, Phone +46 (0) 176-139 30, office@lundahl.se, www.lundahl.se
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High level transformer unit DIN1588

DIN1588 is a high level ready-to-use transformer unit with screw terminals. DIN1588 can be used for galvanic
isolation, balanced/unbalanced conversion and splitting 1 direct -> 1 direct + 1 isolated output.

As indicated in the name, the unit is designed to fit on DIN rail (EU EN50022, US TS35) profiles, but it also has
facilities for screw mounting. The internal transformer is our general purpose LL1588

Suggested connection

89,7

11,1,

62,2

11.1

Hinge

—_——p——_-——. - |® >
-]
INPUT — -+ e I } to—T—> + ISoOULﬁDTUEP
> zZ Z ° .
> °l ig = © G
Sz :5 o x®
DIRECT + < °+ o= O X®
OUTPUT »
< ® | P Xeo
Technical details
—> Transformer static resistance 240Q
primary + secondary
+ Core Mu metal lamination
® 1 ———@ core
: Max signal level (THD less than +28 dBU @ 50 Hz
I 1%)
h 1 Frequency response @ 0 dBU 10 Hz - 60 kHz
: (source 1500, load 10kQ) +/-1dB
—— L Distortion (THD) at 50 Hz (source <0.2% @ 50 Hz,
150Q2) for all signal levels
-40 through +24 dBU
—<— Loss across transformer with load @ 0.2 dB
10kQ
—< Isolation between input and output = 1 kV

sides

R160628 PL

Lundahl Transformers AB, Norrtélje, Sweden, Phone +46 (0) 176-139 30, office@lundahl.se, www.lundahl.se
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Transformer DIN unit

Depending on which transformer you chose, you will need to configure jumper wires on the PCB to match the transformer
and meet your needs. On the next page you find the most common configurations. We will be glad to help you with other
configurations if the one you need cannot be found here.

Recommended work flow:

On the PCB, wire and solder the jumper wires (use insulated wires)
On the PCB, place and solder the screw terminals

On the PCB, place and solder the transformer

Test the assembled board with AC signal (don’t use Ohmmeter/DC voltage as this might magnetize the
transformer’s core)

Put down the PCB in the DIN base (lower black housing part) until it snaps in

Take the DIN cover (upper grey housing part) and turn cover hinge side to output side of the PCB
Place the DIN cover (upper grey housing part) on the base and press it until it snap in place

Connect wires to screw terminals in the same manner as in XLR connectors (1-GND, 2-Hot, 3-Cold)

rPodE

O ~No o

Housing — Phoenix Contact BC 35,6 - 2TE (2 pitch), Material: polycarbonate

The housing is suitable for use in common installation distributor boxes and complies with the standard DIN 43880. When
needed to be installed with screws, pull out the orange mounting flanges. Mounting holes distance is 98mm.

Screw Terminals — Phoenix Contact MKDSP 1,5/6 Ratings: Max 300V/10A, Cu wire 0,05 — 2,1 mm? / 30 - 14 AWG

89,7
11,1, 111,

—)

62,2

DIN PCB v1.0 — Top view
1 &l | Lundanl Transtormers | l42 3

NOTES:

1-2-3 numbers are indicators for the external wiring which is XLR-like (1-Ground, 2-Hot, 3-Cold).
Arrows shows the intended signal flow to/from this unit.

Arrow colours mean different GND's (ground references).

R161117 MZ



Recommended PCB configurations (with reservation for typographical mistakes, inaccuracies or omissions)

LL1527, LL1527XL

(Important: Ground pin “E” of the transformer should be oriented towards OUT | & 11 side of the PCB)

LUNDAHL

— TRANSFORMERS —

Ratio 1:1 (serial : serial) In — Dir Out — Out |

Connect 1A with 1B

Connect 7B with 10C

Connect 3A with 3B Connect 8B with 11C
Connect 5A with 5B Connect 9A with 11A
Connect 6A with 6B Connect 12B with 12C
Connect 2A with 5C
Connect 1C with 4A
Connect 2C with 4C

Ratio 1:1 (parallel : parallel) In — Dir Out — Out |

Connect 1A with 1B

Connect 7B with 10C

Connect 2A with 2B

Connect 8A with 11A

Connect 3A with 3B

Connect 9A with 12A

Connect 4A with 4B

Connect 11B with 11C

Connect 5A with 5B

Connect 12C with 12C

Connect 6A with 6B

Connect 1C with 4C

Connect 2C with 5C

Ratio 1:2 (parallel : serial) In — Dir Out — Out |

Connect 1A with 1B

Connect 7B with 10C

Connect 2A with 2B

Connect 8B with 11C

Connect 3A with 3B

Connect 9A with 11A

Connect 4A with 4B

Connect 12B with 12C

Connect 5A with 5B

Connect 6A with 6B

Connect 1C with 4C

Connect 2C with 5C

Important note: Ground reference should be provided for position 10 for proper transformer operation (see
transformer’s data sheet).

LL1540
(Important: Ground pin “E” of the transformer should be oriented towards OUT | & 11 side of the PCB)

Ratio 1:1 (serial : serial) In — Dir Out — Out |

Connect 1A with 1B

Connect 7B with 10C

Connect 3A with 3B

Connect 8B with 11C

Connect 5A with 5B

Connect 9A with 11A

Connect 6A with 6B

Connect 12B with 12C

Connect 2A with 5C

Connect 1C with 4A

Connect 2C with 4C

Important note: Ground reference should be provided for position 10 for proper transformer operation (see
transformer’s data sheet).
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LL1570 — LL1570XL
Ratio 1:1 (serial : serial) In — Dir Out — Out |

Connect 1A with 1B Connect 7A with 10A
Connect 3A with 3B Connect 8B with 11C
Connect 5A with 5B Connect 9A with 11A
Connect 6A with 6B Connect 10B with 10C
Connect 2A with 5C Connect 12B with 12C
Connect 1C with 4A

Connect 2C with 4C

Ratio 1:1 (parallel : parallel) In — Dir Out — Out |

Connect 1A with 1B

Connect 7A with 10A

Connect 2A with 2B

Connect 8A with 11A

Connect 3A with 3B

Connect 9A with 12A

Connect 4A with 4B

Connect 10B with 10C

Connect 5A with 5B

Connect 11B with 11C

Connect 6A with 6B

Connect 12C with 12C

Connect 1C with 4C

Connect 2C with 5C

Ratio 1:2 (parallel : serial) In — Dir Out — Out |

Connect 1A with 1B

Connect 7A with 10A

Connect 2A with 2B

Connect 8B with 11C

Connect 3A with 3B

Connect 9A with 11A

Connect 4A with 4B

Connect 10B with 10C

Connect 5A with 5B

Connect 12B with 12C

Connect 6A with 6B

Connect 1C with 4C

Connect 2C with 5C

Important note: Ground reference should be provided for positions 6 (IN-1) and 10 (OUT I-1) for proper transformer

operation (see LL1570, LL1570XL data sheet).

Splitting In — Dir Out — Out I - Out 11

Connect 1A with 1B

Connect 7B with 7C

Connect 2A with 2B Connect 8B with 8C
Connect 3A with 3B Connect 9B with 9C
Connect 4A with 4B Connect 10B with 10C

Connect 5A with 5B

Connect 11B with 11C

Connect 6A with 6B

Connect 12B with 12C

Connect 1C with 4C

Connect 2C with 5C

Important note: Ground reference should be provided for positions 3 (and/or 6) (IN-1 and/or DIR OUT-1), 7 (OUT II-1)

and 10 (OUT I-1) for proper transformer operation (see LL1570, LL1570XL data sheet).
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LL1581XL

Splitting In — Dir Out — Out I — Out 11
Connect 1A with 1B Connect 7B with 7C
Connect 2A with 2B Connect 8B with 8C
Connect 3A with 3B Connect 9B with 9C
Connect 4A with 4B Connect 10B with 10C
Connect 5A with 5B Connect 11B with 11C
Connect 6A with 6B Connect 12B with 12C
Connect 1C with 4C
Connect 2C with 5C

Important note: Ground reference should be provided for positions 7 (OUT 11-1) and 10 (OUT I-1) for proper

transformer operation (see transformer’s data sheet).

LL1588
Ratio 1:1 (serial : serial) In — Dir Out — Out |

Connect 1A with 1B

Connect 12B with 12C

Connect 3A with 3B

Connect 8B with 11C

Connect 5A with 5B

Connect 9A with 11A

Connect 6A with 6B

Connect 7B with 10C

Connect 2A with 5C

Connect 1C with 4A

Connect 2C with 4C

Ratio 1:1 (parallel : parallel) In — Dir Out — Out |

Connect 1A with 1B

Connect 11B with 11C

Connect 2A with 2B

Connect 12C with 12C

Connect 3A with 3B

Connect 8A with 11A

Connect 4A with 4B

Connect 9B with 12A

Connect 5A with 5B

Connect 7B with 10C

Connect 6A with 6B

Connect 1C with 4C

Connect 2C with 5C

Important note: Ground reference should be provided for position 10 (OUT I-1) for proper transformer operation (see

transformer’s data sheet).

Splitting In — Dir Out — Out | — Out 11

Connect 1A with 1B Connect 7B with 7C
Connect 2A with 2B Connect 8B with 8C
Connect 3A with 3B Connect 9B with 9C

Connect 4A with 4B

Connect 11B with 11C

Connect 5A with 5B

Connect 12B with 12C

Connect 6A with 6B

Connect 1C with 4C

Connect 2C with 5C

Important note: Ground reference should be provided for position 7 (OUT 11-1) for proper transformer operation (see

transformer’s data sheet).
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Transformer Design Philosophies

Our transformer design philosophy is based on forty years of experience from
manufacturing transformers for a diversity of applications. Our transformers are used in
professional audio and hi-fi as well as in power supplies, telecommunications, welding,
military applications etc.

We have evolved some unique problem solving strategies when designing transformers,
discussed further below, and we design and build our own production machines in order to
fulfill otherwise unobtainable transformer design goals.

1. Winding technique

Most manufacturers of audio transformers use a conventional bobbin winding system:
Within a transformer section, the copper wire is wound in a more or less "random" fashion,
and thus the voltage difference between two adjacent wires may be substantial. Transformer
sections (such as primary and secondary sections) are separated by isolation film and tape,
but the isolation materials is confined by the same bobbin sides as the copper wire. Static
shields are also confined to the same limits.

The Lundahl Transformers winding technique does not use bobbins. Our open end winding
technique (with insulation between each layer of copper wire within a transformer section) is
consistently applied, even for the smallest transformer types and for the thinnest wire
dimensions. This gives the following advantages:

» The wire is wound in well-ordered layers. As a result, no wires are crossed and the fill
factor is increased (in spite of more insulating material!).

* As additional isolation is applied in the vertical direction, the isolation is reinforced
where strong mechanical forces and high voltage differences occur.

» The copper wire is in close contact with low-voltage neighbors of the same layer only.

* Inter-winding capacitance is reduced and reproducible.

Insulation and, if applicable, electrostatic shields are placed between each section,
protruding outside the copper wire edges to improve the insulating capability as well as the
electrostatic shielding.

Cross section of transformer windings

Outer
insulation
T T U U U U U UTUTOtY

s AS T

Isolation and —SUUTOUTOUUTOUTTOOTTOTTOTTTOTTE
Shields 0 OO O O ) O (0 ) ) ) O (0 00 () C0) 60 C0) &) (0 ) ) C0) () (0 () &0 (00 () { SeCtIOnS
benNeen IOICIOICICICICICICICICICICICICICICICICICICIOICICICIOIOION:

sections 0000000000000 000000OOOOOOOD ¢

( Botiom / T T

Insulation etc. protruding
outside copper winding
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2. Dual coil structure.

Our transformers are built up from two coils, each coil with both primary and secondary
windings. (It is a common misconception that the primary winding is placed in one coil and
the secondary winding is placed in the other. This was the case in high school physics
laboratory classes, but such a transformer does not perform very well in the real world.)
The dual coil structure has many advantages:

Magnetic immunity is improved with about 40 dB, as a signal caused by an external
magnetic field is cancelled between the two coils.

Magnetic stray field is likewise reduced.

CMRR is improved, in particular if windings are used in parallel across the two coils, as
plus and minus contributions cancel.

3. Choice of core shape and core materials

In order to meet customer requirements on both electrical and mechanical parameters, we
manufacture not only transformer coils, but also cans and C-cores (and machines for can and
C-core production) in house. For some applications, we also use amorphous metal cores
made in a "inverted toroid technique" developed in house. These manufacturing capabilities
give us a large freedom to optimize design also for limited volume applications. We focus
on PCB mount transformers as we think this is a rational way of using small size
transformers and regularly turn down requests for flying leads.

4. Long lifetime and high insulation requirements

Our winding technique gives us an excellent base for high insulation requirements. A
molding process fills empty space in the transformer. When impregnated with epoxy resin,
the result is high electrical insulation (normally 4 kV between windings) and excellent
mechanical strength.

5. Price/ performance consider ations.

Manufacture of high quality audio transformers is, in spite of a semi automated production
process, a very labor-intensive task. Cheap transformers can be found in many electronics
supply catalogs. However, it is not the transformers you would like to listen to in your
application. Truly sound transparent transformers are manufactured by a handful of
companies only.

Design Philosophies

Page 2 of 2
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Mixed feedback drive circuitsfor audio output transformers

Using mixed feedback drive circuits with audio output transformers have two major advantages:

1. Transformer-caused distortion is reduced (or almost eliminated)

2. The primary copper resistance of the transformer is eliminated, thus reducing the output impedance
correspondingly.

The circuits below illustrate the principles for mixed feedback. In real applications, additional components may
have to be added to reach desired performance.

NOTE! Application of mixed feedback principles for audio output was covered by a German patent
DE 29 01 567 with application day 13.1.79. As far as we understand, the patent has now expired.

Unbalanced drive

Il

I
—{_— 11—+

Cn Rin Output transformer

e

+

\AAS +
Y Y +
Y \ 4

I *
Cr
O I S—
R

Gain = R/ Ry * Transformer turns ratio.

Select Rg ~ Ry

Select Cg suchthat 1/ (21 Rg* Cr) << Fun, the lowest desired output frequency.
Optimum R = Ryimay * (Rin/Rg), Where Ryimary IS cOpper resistance of primary winding(s).
Select R for good THD at LF, and for good square wave response

Balanced drive

Cn Ry |
Re Output transformer

PR % ....................
LL 1l 1>

—_—

F

Gain = 2 * R¢/ Ry * Transformer turns ratio.

Select Rg ~ Ry

Select Cr suchthat 1/ (21 Rg* Cr) << Fun, the lowest desired output frequency.
Optimum R <= Rpyimay * (Rin/Re) / 2, where Ryimary is copper resistance of primary winding(s).
Select R for good THD at LF, and for good square wave response.

R990602
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Grounding and shielding.

Line Output.

One of the objectives of an output transformer is to give the output line a high and symmetrical impedance
versus ground. This is obtained with transformer faradays shield(s) or symmetrical winding arrangements. The
symmetry is necessary to prevent mode transfer, i.e. common mode signals picked up by the output line creating
differential mode signals (IRT test).

The shield(s) also contributes to output signal balance (IEC test) and to the protection of the output stage from
high line voltages caused by lightning.

The line shield and the transformer shield / the transformer primary cold connection should be connected to the
ground of the line output device.

LineInput.

A line input transformer must not allow common mode signals from the line to form differential mode signals
(good CMR). For best result, the shield of an input transformer should be connected to the ground of the
receiving device. To avoid ground loops, the shield of the line cable should not be connected to this ground.

Mirophone I nput.

If the mic. is not grounded, the shield of the microphone cable must be connected to the mic amplifier ground,
togheter with the shields of the mic input transformer. In case of mic splitting, the grounding scheme must be
carefully designed to make shure all cable shields are grounded without creating ground loops.

‘ Balanced line output to balanced line input

30 (3l

\/

/7777

/7777 Unbalanced line to unbalanced input

I ~
v WE| 3
i 1

/7777

VARV

Mic. input
OO0 (L 3IE
Ground switch is closed if mic l N

is not grounded elsewhere.

................ Mic. sl /7777
ONGMERE 30 o=

/7777

VooV

@ (3l

/7777
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Where quality and transfor mers meet

In conventionally manufactured transformers one have to rely on the enamel isolation of the copper winding wire
for electrical isolation within a section. Extraisolation, such as tape and film, is placed only between sections.
Within a section, the copper wire is wound in amore or less random fashion, and the voltage difference between
two adjacent wires may be substantial. In addition to the risk for short-circuits, the inter-winding capacitance
may vary substantially between individual transformers.

Asthe vast mgjority of transformers used are produced in this way, transformers have a reputation for
unreliability. And the problems are inherent in the construction of the transformers. Thus quality programs
which aim at conformity of production (like |SO-9000) can reduce the problems only dightly.

Transformers from LUNDAHL TRANSFORMERS, on the other hand, have a strong reputation for reliability
and repeatability. Thisisaresult of a careful design and manufacturing process.

1 An open end winding technique with insulation between each layer of copper wire is consequently

applied even for the thinnest of wire dimensions. This gives the following properties:

11 The wireiswound in well-ordered layers. As aresult, no wires are crossed and the fill factor is
increased (in spite of more insulating material!).

1.2 As the additional isolation is applied across the vertical direction, the isolation is reinforced
where strong mechanical forces and high voltage differences occur.

1.3 The copper wire isin close contact with low-voltage neighbors of the same layer only.

14 Winding capacitances are reduced and reproducible.

2 Each transformer is submitted to isolation tests prior to molding to correct and sort out potential low
isolation voltage candidates.

3 A molding process is developed where naked wires are fixated in a ceramic casting.

4 Each transformer isimpregnated in a pressure and vacuum cycling process where the windings and the
mold is soaked with a solventless epoxy resin.

5 In the final tests each individual transformer is tested for malfunction and isolation breakdown.

6 The production is carried out by our very long-experienced staff (average employment time for our

employees is more then 10 years).

Due to our unwillingness to compromise on our ideas on how the ideal transformer should be designed and
manufactured, we refrain from manufacturing products where our design principles cannot be applied, such as
toroidal transformers. Due to our rather unique concept, we have aso been forced to build most of our production
machines in house, including e.g. winding machines.

Asall companies, we are dependent on the satisfaction of our customers to survive, and we will continue to do
our best to retain our customers confidence. In terms of quality development, our future plans are to document
certain key steps in the production process which have not yet been properly documented, and to continue to
develop the products and the production processin order to give our customers maximum value for their money.

Per Lundahl, Managing Director

R011119
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Winding arrangements of output transformers

The winding arrangement of an output transformer can be optimized to achieve good common mode rejection
and/or good bandwidth. Good CMRR is desirable to avoid mode transfer (common mode signals are
transformed to differential mode signals) in the output transformer. This sheet explains the different winding
structures for our output transformers

With Faraday shield
Faraday shields, placed between the primary and the secondary windings, are used to reduces the capacitive
coupling. A transformer with Faraday shield is more complicated to manufacture but can be used with any type
of output drive. In our Faraday shielded output transformers, such asthe LL1517 and the LL 1518 each cail is
wound in three sections.

Primary cold ends facing secondary winding
The primary and secondary windings can be arranged such that the cold (grounded) side of the primary
windning faces the secondary windning. As the voltage swing in this end of the primary windning isonly a
fraction of the total swing, the capacitive coupling is greatly reduced. This technique requires different winding
arrangement for unbalanced drive (e.g. LL5402) or balanced drive (e.g. LL1524).

Five-section structure for increased bandwidth
In afive-section structure, leakage inductance is minimized almost to the extent of a bifilar wounded
transformer. By letting the electrical potential of each layer of the secondary winding follow the potentia of the
adjecent primary winding, capacitive coupling is reduced, and thus high bandwidth is acheived.

) ) ) Three section structure, balanced drive. The
Three section structure with Faraday shields secondary is faced by primary neutral parts.
*.
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Five section structure, balanced drive
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Lundahl Transformers AB
Tibeliusgatan 7

SE-761 50 Norrtélje
SWEDEN

email: office@lundahl.se
http://www.lundahl.se

Norrtilje, September 22, 2014

Company statement regarding:
the EU directive 2011/65/EU (RoHS2)
the EU REACH regulation (SVHC 155 of June 16th, 2014)

From mid June 2005, all soldering at Lundahl Transformers are carried out with lead-free solder.
We have also ensured from our suppliers that all materials used in production of our transformers
are RoHS-compliant. Thus all transformers manufactured after July 1, 2005 are RoHS compliant.

All Lundahl RoHS-compliant transformers are market with an encircled “F” on the label, except in
some very rare cases (e.g. LL6404, LL1572, LL1574....) where the label is too small to
accommodate anything but the type number.

In our products or production process, no substances listed in the above REACH regulation are

used.

Per Lundahl
Managing Director
Lundahl Transformers AB

Tel: +46-176 139 30
Fax: +46 -176 139 35

VAT SES556338550801

Bank: Svenska Handelsbanken
SE-106 70 Stockholm
Account 6507 - 12 813 648
S.W.IF.T. hand se ss

Postal Giro Account : SE 340940 -6
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