
SERVICE MANUAL

for

Systemline DMS4A



 Page 1
Systemline DMS4A Service Manual Issue 1

Prepared by: PD Cheney

Authorised by: S Privett

Contents

1.0 PREPARING UNIT FOR REPAIR............................................................................2

2.0 CIRCUIT DESCRIPTIONS ....................................................................................2

3.0 UNIT RE-ASSEMBLY .........................................................................................3

Appendices

Appendix A DMS4A Main Assembly
Appendix B DMS4A Front PCB
Appendix C DMS4A Rear PCB

DISCLAIMER

© 2001 QED Audio Products Limited.
Systemline® is a division of QED Audio Products Limited.
All rights reserved.

The information contained in this manual is copyright protected.  No part of this manual may be
copied or reproduced in any form without prior written consent from QED Audio Products Limited.

QED AUDIO PRODUCTS LIMITED SHALL NOT BE LIABLE FOR OMISSIONS OR FOR TECHNICAL OR
EDITORIAL ERRORS CONTAINED IN THIS SERVICE MANUAL.  QED AUDIO PRODUCTS LIMITED SHALL
NOT BE HELD LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES RESULTING FROM THE
SUPPLYING OR USES OF THE INFORMATION.  QED AUDIO PRODUCTS LIMITED SHALL NOT BE HELD
LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES RESULTING FROM THE PERFORMANCE OR
USE OF MATERIALS CONTAINED IN THIS MANUAL.

The information contained in this service manual may be subject to change without prior notice.



 Page 2
Systemline DMS4A Service Manual Issue 1

1.0 PREPARING UNIT FOR REPAIR

First remove the unit from its mounting frame before attempting any repairs to the PCB.
The unit can be snapped out using a small flat bladed screwdriver to lever the clips up.  Push the
unit forward, and it should pop out fairly easily.

Next the rear frame will need to be removed from the front red lens moulding.  At either the top
or the bottom, using a small flat bladed screwdriver, lever the red moulding up over the
protrusion, and repeat of the other side.  The rear frame can now be removed.

Next, using a small pozi screwdriver, undo the four screws holding the front PCB into the moulding.
A 3mm diameter slot in the rear PCB allows easy access for the screws.  DO NOT LOOSE THEM.

To separate the PCB’s, ease the front PCB from the rear PCB by wriggling gently.  Take care not to
bend the pins of the connectors.

The unit is now ready for repair.

2.0 CIRCUIT DESCRIPTION

The Dot Matrix display accepts IR commands from a hand controller via an integrated IR Receiver
IRRX1. The receiver has a centre frequency of 37.9kHz, this is the carrier frequency for Systemline
Handset commands. Because IRRX1 strips the carrier, the IR signal is re-modulated by a pulse
triggered oscillator formed around U9. The frequency of the oscillator is set approximately to
38kHz. This frequency is determined by the components R7,R2 & C8. The re-modulated IR output
passes through NOR gates (U6:A:B:C) for mixing/inversion and gating by U8 uController before
being buffered and transmitted via J2 to the Zone input on the controller.

U8 16C65-04TQ is the main controlling device for the DMS and contains all the software necessary
to control the Intelligent LED display/ run the real time clock and process I2C feedback data from
the controller.

The real time clock runs from a 32.768kHz watch crystal (X1), this increments an internal
time/counter register of U8. This Oscillator runs independently of the main processor clock which
runs at 4MHz (X2). When power from the controller is removed a backup battery (BAT1) supplies
power to the processor. The processor is made aware that controller power has been disconnected
by the drop in voltage across R19, as Q1 is no longer driven ON. Q1 monitors the output of the
voltage regulator U4 and turns OFF when the voltage drops to a level determined by the ratio of
resistors R21 & R20. This causes the processor (U8) to enter a low current sleep mode that draws
approximately 6uA from the battery. The main 4MHz Oscillator is shut down and only enabled
momentarily when the internal clock registers need updating (every 2 seconds). The battery is
trickle charged when the controller is ON via D1 and R16. U10 is a uProcessor reset device that
ensures the processor is reset in the event that the battery runs low or is disconnected.

U5 (dual 556 timer) forms an oscillator to control the display and LED brightness. R9 is a light
dependent resistor that alters the mark: space ration of the oscillators output.

SW1 is a master reset and battery enable DIP switch. U2 is an E2 memory device which stores both
zone settings and display information. Information is exchanged via a 3 wire bus. U2 informs the
uController which zone address commands it should decode, the text to be displayed for the
inputs, and whether the DMS is in Slave or Master mode. The latter determines whether the alarm
function is enabled.

Note: When a DMS is set to zone A and the time reaches 12:00pm a clock syncronisation pulse is
sent to all zones via the controller to ensure that the DMS clock times do not drift apart.
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3.0 UNIT RE-ASSEMBLY

To re-assembly the unit, reverse the instructions in 1.0.  The front PCB may fixed in first, and the
rear PCB pushed gently home after the switch alignment and functionality has been checked.  The
rear frame clips in top and bottom, but is a slightly fiddly operation to complete.



APPENDIX A

DMS4A Main Assembly
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APPENDIX B

DMS4A Front PCB





D
ra

w
in

g 
N

um
be

r:
 Q

10
02

6/
IL

It
em

s 
Li

st
 f

or
:

Q
10

02
6/

A
S

A
pp

ro
ve

d 
fo

r 
Pr

od
uc

ti
on

:
D

M
S

 F
R

O
N

T 
PC

B
 A

S
S

E
M

B
LY

Is
su

e:
7

D
at

e:
22

/0
3/

20
01

C
ha

ng
e 

N
um

be
r:

C
R

00
07

9

It
em

 
N

o.
Pa

rt
 N

o.
D

es
cr

ip
ti

on
U

ni
ts

M
an

f.
 P

ar
t 

N
o.

Q
ty

Is
s

R
em

ar
ks

A 1
ZP

C
B

11
0

D
M

S
 P

C
B

 F
R

O
N

T
E

A
1

3
2 3 4 5

O
PT

-T
-0

00
5

D
LR

24
16

 S
IE

M
A

N
S

 D
IS

PL
A

Y 
R

E
D

E
A

S
IE

M
A

N
S

 D
LR

24
16

1
D

S
1

6
O

PT
-T

-0
00

2
O

PT
IC

 R
M

TE
 C

O
N

T.
 R

E
C

E
IV

E
R

 M
O

D
U

LE
E

A
TE

LE
FU

N
K

E
N

 -
 T

S
O

P4
83

8
1

IR
R

X
1

7
C

O
N

-T
-0

01
6

C
O

N
N

E
C

TO
R

 H
E

A
D

E
R

 1
5 

W
A

Y 
1.

27
P 

E
A

TO
B

Y 
PR

S
1-

15
S

1-
01

2
J5

, J
6

8
S

W
A

-S
-0

00
8

S
W

IT
C

H
 T

A
C

TI
LE

 6
M

M
 9

.5
 H

IG
H

E
A

D
ip

tr
on

ic
s 

D
TS

M
-6

5K
3

S
W

2,
 S

W
3,

 S
W

4
9 10

IC
L-

S
-0

01
2

IC
 T

IM
E

R
 N

E
55

6D
 S

O
IC

14
E

A
R

S
 2

73
-4

38
1

U
5

11
IC

L-
S

-0
00

3
IC

 L
O

G
IC

 M
C

14
00

1B
D

 S
O

IC
14

E
A

R
S

 1
97

-5
87

6
1

U
7

12
IC

L-
S

-0
00

7
LO

G
IC

 H
E

F4
04

7B
T 

S
O

IC
14

E
A

R
S

 3
55

-8
86

1
1

U
9

13 14 15
TR

A
-S

-0
00

2
TR

A
N

S
IS

TO
R

 B
C

79
C

 S
O

T2
3 

S
M

T
E

A
R

S
 2

87
-4

15
1

Q
1

16
LE

D
-S

-0
00

1
PA

N
A

S
O

N
IC

 R
E

D
 L

E
D

E
A

C
O

M
P 

B
U

R
 L

N
J2

08
R

8A
R

A
5

D
5,

 D
9 

- 
D

11
, D

13
17 18 19 20

C
A

P-
S

-0
01

95
C

A
P 

1n
F 

5%
 5

0V
 0

60
3

E
A

R
S

 2
04

-0
67

8
2

C
8,

 C
29

21
C

A
P-

S
-0

01
98

C
A

P 
4.

7n
F 

5%
 5

0V
 0

60
3

E
A

R
S

 2
04

-0
74

1
1

C
13

22
C

A
P-

S
-0

01
99

C
A

P 
10

n
F 

5%
 5

0V
 0

60
3

E
A

R
S

 2
04

-0
77

9
2

C
14

, C
15

23
C

A
P-

S
-0

01
96

C
A

P 
2.

2n
F 

5%
 5

0V
 0

60
3

E
A

R
S

 2
04

-0
70

7
1

C
16

24
C

A
P-

S
-0

02
00

C
A

P 
10

0n
F 

5%
 1

6V
 0

60
3

E
A

R
S

 2
04

-7
92

2
2

C
17

, C
18

25
C

A
P-

S
-0

00
24

C
A

P 
E

LE
C

 S
M

 1
0u

F 
16

V
 1

05
C

 C
A

S
E

 B
E

A
R

S
 1

08
-1

92
1

C
19

Pr
od

u
ct

io
n

 C
ro

ss
 R

ef
er

en
ce

: W
R

10
8

©
 2

00
1 

Q
ED

 A
ud

io
 P

ro
du

ct
s 

LT
D

S
h

ee
t 

1 
of

 2



D
ra

w
in

g 
N

um
be

r:
 Q

10
02

6/
IL

It
em

s 
Li

st
 f

or
:

Q
10

02
6/

A
S

A
pp

ro
ve

d 
fo

r 
Pr

od
uc

ti
on

:
D

M
S

 F
R

O
N

T 
PC

B
 A

S
S

E
M

B
LY

Is
su

e:
7

D
at

e:
22

/0
3/

20
01

C
ha

ng
e 

N
um

be
r:

C
R

00
07

9

It
em

 
N

o.
Pa

rt
 N

o.
D

es
cr

ip
ti

on
U

ni
ts

M
an

f.
 P

ar
t 

N
o.

Q
ty

Is
s

R
em

ar
ks

26
C

A
P-

S
-0

00
26

C
A

P 
E

LE
C

 S
M

 4
7u

F 
16

V
 8

5C
 C

A
S

E
 D

E
A

R
S

 1
08

-2
11

1
C

21
27 28 29 30

PO
T-

S
-0

00
1

PO
T 

20
K

 S
IN

G
LE

 T
U

R
N

 3
M

M
 S

M
T

E
A

R
S

 1
77

-1
00

1
R

V
1

31 32
R

E
S

-S
-0

29
6

R
E

S
 3

3K
 1

%
 0

.0
1W

 0
60

3
E

A
R

S
 2

13
-2

47
4

1
R

8
33

ZY
R

E
S

8
R

E
S

 N
S

L1
9-

M
S

51
E

A
R

S
 5

96
-1

41
1

R
9

34
R

E
S

-S
-0

27
0

R
E

S
 2

20
R

 1
%

 0
.0

1W
 0

60
3

E
A

R
S

 2
13

-2
18

7
1

R
10

35
R

E
S

-S
-0

29
8

R
E

S
 4

7K
 1

%
 0

.0
1W

 0
60

3
E

A
R

S
 2

13
-2

49
6

1
R

14
36

R
E

S
-S

-0
28

3
R

E
S

 2
K

7 
1%

 0
.0

1W
 0

60
3

E
A

R
S

 2
13

-2
32

3
2

R
35

 -
 R

36
37

R
E

S
-S

-0
28

6
R

E
S

 4
K

7 
1%

 0
.0

1W
 0

60
3

E
A

R
S

 2
13

-2
36

7
5

R
25

, R
27

, R
28

, R
33

, R
34

38 39 40 41 42 43 44 45 46 47 48 49 50 51 52

Pr
od

u
ct

io
n

 C
ro

ss
 R

ef
er

en
ce

: W
R

10
8

©
 2

00
1 

Q
ED

 A
ud

io
 P

ro
du

ct
s 

LT
D

S
h

ee
t 

2 
of

 2



C
13

4n
7

C
14

10
n

C
15

10
n

C
16 2n

2

R
8

33
k

R
10

22
0R

C
17

10
0n

C
18

10
0n

C
21

47
u/

16
V

R
14

47
k

Al
ar

m
 A

ct
iv

e

IR
 R

ec
ei

ve
R

25
4k

7R
27

4k
7R
28

4k
7

M
in

s
H

rs

C
29

1n

C
lk

/S
et

AS
T

5
AS

T
4

-T
6

+T
8

R
TR

G
12

R
C

C
3

C
X

1

R
X

2
M

R
9

Q
10

Q
11

O
SC

13

U
9

H
EF

40
47

BT

C
8

1n

*

*

*

R
33

4k
7

R
34

4k
7

R
35

2k
7

R
36

2k
7

Q
2

BS
S7

9C

R
9

N
SL

19
-M

S5
1

IR

GND 2

VO
U

T
1

VC
C

3

IR
R

X1
PI

C
26

04
3T

D
IS

1
1

TH
1

2

C
V1

3

R
ES

1
4

O
P1

5

TR
IG

1
6

G
N

D
7

VC
C

14

D
IS

2
13

TH
2

12

C
V2

11

R
ES

2
10

O
P2

9

TR
IG

2
8

U
5

N
E5

56
D

12
3

U
7:

A

H
EF

40
01

BT

56
4

U
7:

B

H
EF

40
01

BT

1213
11

U
7:

D

H
EF

40
01

BT

89
10

U
7:

C

H
EF

40
01

BT

D
11

LN
J2

08
R

8A
R

A

D
9

LN
J2

08
R

8A
R

A

D
10

LN
J2

08
R

8A
R

A

D
5

LN
J2

08
R

8A
R

A
D

13
LN

J2
08

R
8A

R
A

/BL18

D417

D516

D615

D314

D213

D112

D011

GND10 VCC 9
A0 8
A1 7
/WR 6
/CU 5
CUE 4
/CLR 3
CE2 2
/CE1 1

D
S1

D
LR

24
16 C
19

10
u/

16
V

U
7P

IN
12

R
B7

R
A1

R
A2

R
A3

R
A5

R
D

5

U
7P

IN
12

R
C

7
R

C
6

R
D

2
R

D
1

+5
V

+5
V

+5
V

VC
C

VD
D

VS
S

R
B1

R
B7

R
B6

R
D

1
R

D
2

R
D

3
R

D
4

R
D

5
R

D
6

R
D

7

R
D

0

R
A1

R
A2

R
A3

R
A5

R
E0

R
E1

R
C

6

R
C

7

R
B6

R
B1

R
D

7
R

D
6

R
D

4

R
D

3

R
D

0
R

E1
R

E0

123456789101112131415

J6

PR
S1

-1
5-

01
0

123456789101112131415

J5

PR
S1

-1
5-

01
0

SW
2

D
TS

M
-6

5

SW
3

D
TS

M
-6

5
SW

4
D

TS
M

-6
5

Q
ED

 A
ud

io
 P

ro
du

ct
s 

Lt
d

R
id

ge
w

ay
 H

ou
se

R
id

ge
w

ay
 C

lo
se

Li
gh

tw
at

er
Su

rre
y

G
U

18
 5

XU

TE
L:

 0
12

76
 4

51
16

6
FA

X:
 0

12
76

 4
52

21
1

S4
.3

 D
M

S 
PC

B1
N

o:
Q

10
02

6/
C

D
Fi

le
:

Q
10

02
6C

D
-3

.D
SN

R
ev

:
3

M
od

ifi
ed

:
31

/0
8/

19
99

D
ra

w
n 

by
:S

.P
riv

et
t

Pa
ge

:
1/

1

R
V1

20
k

ST
R

AT
=B

U
S

ST
R

AT
=B

U
S

ST
R

AT
=B

U
S

ST
R

AT
=B

U
S

ST
R

AT
=B

U
S

ST
R

AT
=B

U
S

ST
R

AT
=B

U
S

ST
R

AT
=B

U
S

ST
R

AT
=B

U
S

ST
R

AT
=B

U
S

ST
R

AT
=B

U
S

ST
R

AT
=B

U
S

ST
R

AT
=P

O
W

ER

ST
R

AT
=P

O
W

ER

ST
R

AT
=P

O
W

ER



APPENDIX C

DMS4A Rear PCB
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