NORBIT 2 HPA60

HIGH POWER OUTPUT

TENTATIVE DATA

This data sheet should be read in conjunction with
NORBIT 2 Series
DESCRIPT ION

A trigeer circuit internally conneected to a non-inverting current amplifying stage
which will switch upto 2.5 A

d.c.
COLOUR Black
ELECTRICAL DATA
Power supply
Supply voltage (d.c.), UP +24 +25% v
Supply current to pins 6 and 15 ML . 28.5 MA <

Input

Signals derived from units in NORBIT 2 range
Loading at pin 1 1 d.u.

A further input can be provided at pin 3 via a 82kQ resistor, which should be
connected directly onto the pin. Wiring to pin 3 must be kept remote from
the output circuitry.

Signals derived from other sources

Input for
Input connection to
0" output 1" output
pin 1, pin 3 not connected +§ to +100* V -15* to +1.5V
pin 3, pin 1 not connected 50pA to 20F mA 0 to 15uA

*Limiting values. These are absolute operating limits, which mustnot be ex-
ceeded under any conditions .

— Mullard
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ELECTRICAL DATA (contd.)

Cutput
0 o
at T <85 C at T <45 C
amb amb
Load voltage, TIL max. 55 max, 55 Vv
Load current at \FP =30V max. 2 max. 2.5 A
Load resistance at ‘VL =30V min. 15 min 12 Q
"l'p ‘I"L
6 |15 lw
B
£ :
HPABD e
| BR O|3
:l ovw 0w FD
g 10 n Load
Logic OV Pins & and 15 {for inductive loads)
Central earth
pomt ICER) patie

A logic '1' at the input energises the load.

CAUTION. A flywheel diode must be used with inductive loads.
The integral flywheel diode can be used by connecting pin 11 to pins 6 and 15

for the following loads.

159, =150mH
202, =400mH
309, = 10H

Whendriving filament lamps, series and bleed resistors may have to be used.

SWITCHING TIMES
LA Vo

0.9V,

0.1V

U

Led

t
oI

The switching timesare specified for a supply voltage of 30V and a resistive load

of 150

Hise time, t
r
Fall time, tf

Switching delay for 302, 10H load
HYSTERESIS
At pin 3

— Mullard

typ.

max.

typ.

max.

min.

300 ns
4.2 s
45 ns
150 ns
T70 ms
0.28 v
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NORBIT 2 HPA6O

HIGH POWER OUTPUT

DRAWING SYMBOL

1
— "IBR 13
2| ov, ov, FD
‘9 ‘10 ’n
D732
TERMINAL CONNECTIONS
{Logic} oS
oV, + B BRI
|_1 [_| | I i
B 5 & 3 2 1
17 i6 15 14 13 12 '|'| 1I:I

]_.JI_II_JL_II_H__I

O'Hf
[O/P stage)

view from underside of module

Farminal Connected to Larminal Connected to
number number
1 Input (I} 10 Emitter of output translstnr{i}? )
2 Base resistor of input transistor 11 Flywheel diode (FD)
(connect to pin 8) (BR)
3 Base of input transistor (B) 12 Not connected
4 Not connected 13 Output (@)
5 Not connected 14 Not eonnected
6 Positive supply, Vp (must be 15 Positive supply, Vp (must be
connected to pin 15) (+) connected to pin 6) (+)
7 Not connected* 16 Not connected
8 Zener diode (not normally 17 Collector of TR3 (not normally
used) (Z) used) (R)
9 Common supply (0Vy)

*CAUTION When mounted on PCB60, pin 7 is connected to the positive supply (V ‘j
Hence, ensurethat pins 7 and 8 arenot interconnected, otherwise danmg&

to ZD1 will result.

Mullard
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CIRCUIT DIAGRAM

ZTB

im

R1
[ e T o,
[

Bo— &

RB

TR1

To avoid disturbances on the logic 0V line, the emitter of the output transistor
(pin 10) is brought out separately. It should be connected to the system central
earth point. Where a separate load supply is used, pins 6 and 15 must be connected
to that supply .

Mullard
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NORBIT 2 PA60

POWER OUTPUT

AVAILABLE FOR CURRENT PRODUCTION, FOR NEW DESIGNS REFER TO
HPA 60, AND UPA61 (61 SERIES)

This data sheet should be read in conjunction with
NORBIT 2 SERIES

DESCRIFTION

A trigger circuit internally connected toa currentamplifying stage which will switch
a direct current output of up to 1A,

COLOUR Blue
ELECTRICAL DATA
Power supply

Supply voltage (d.c.), VP +24 £25% Y
Supply current to pins & and 15 28.5 ma <—
Input

Signals derived from units in NORBIT 2 range
Loading at pin 1 1 d.u,

A further input can be provided at pin 3 via a 82kQ resistor, which should be
connected directly onto the pin. Wiring to pin 3 must be kept remote from the
output circuitry.

Signals derived from other sources

Input connection to gt fox
"0" output "1" output
pin 1, pin 3 not connected +6 to +100% V -15* to +1.5V
pin 3, pin 1 not connected 50pA to 207 mA 0to 15uA

*Limiting values. Theseare absolute operating limits, which mustnot be exceeded
under any conditions,

Output
Load current at vP = 30V max, 1 A
l.oad resistance at vP = 30V min. 30

e & ¥

> 'S
— ! PA O13 _L
43#'3& 0% OV

2 9 10 Load
ic OV Central =arth DL060
g point (C.ER)

A logic "1" at the input energises the load

Mullard
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CAUTION: The diode must be connected for inductive loads. There is no restriction
on the use of the diode BAX 12 for a load resistance greater than 75@, but
for a load resistance of between 30 to 750 the maximum inductance is

limited at 10H under worst case conditions. Alternatively, diode type
BYX30/200 may be used without any restriction.

When driving filament lamps, series and bleed resistors mayhaveto be
used.

SWITCHING TIMES

Vo Vo

The switching times are specified for a supply voltage of 30V and a resistive load

of 308,
Rise time, t[_ max. 5 s
Fall time, tf max. 1 ps
HYSTERESIS
At pin 3 min, 0.28 N

DRAWING SYMBOL

6 15

>
— 1~ PA D
—31%8rR 0w ov
2 9 !10

DLoBr

- Mullard ——
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NORBIT 2 PA6O

POWER OUTPUT

TERMINAL CONNECTIONS

{Logic)
Ov, Z + B BR |
RNR.EA T8 R TR
3 8 7 6 5 4L 3 2 1
17 16 15 14 13 12 11 10
UUOUOoUuU U ULl pacez
R + Q Qv
(O/F Stage)

View from underside of module

X TH A Conmnected to Lerminel Connected to
number number

1 Input (I) 10 Emitter of output transistor (0OV32)

2 Base resistor of input transistor 11 Not connected
(connect to pin 9) (BR)

3 Base of input transistor (B) 12 Not connected

4 Not connected 13 Output (Q)

3 Not connected 14 Not connected

6 Positive supply, Vp (must be 15 Positive supply, Vp (must be
connected to pin 15) (+) connected to pin 6) {(+)

7 Mot connected* 16 Mot connected

8 Zener diode (not normally 17 Collecter of TR3 (not normally
used) (Z) used) (R)

9 Common supply (0V )

*CAUTION When mounted on PCB60, pin 7 is connected to the positive supply (Vp).
Hence, ensurethat pins 7 and 8 arenot interconnected, otherwisedamage
to ZD1 will result,

—_ Mullard
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CIRCUIT DIAGRAM

0@
R1

[o— 79—

TR1
Bo——¢

R8

To avoid disturbances on the logic OV line, the emirtter of the output transistor
{pin 10) is brought out separately. It should be connected to the system central

earth point. Where a separate load supply is used, pins 6 and 15 must be connected
to that supply.

Mullard
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NORBIT 2 PS90

PULSE SHAPER

This data sheet should be read in conjunction with
NOREBIT 2 Series

DESCRIPTION
This unit is intended to fulfil two functions namely: -
1. driving the trigger inputs of the FF90 and 2TG90 units.
2. matching non-standard signals into the NORBIT 2 system.

COLOUR Green

ELECTRICAL DATA

Power supply
+24 %
Supply voltage, V p 24 = 25% v 1.4,
SBuppiy current to pin 6 max. 21 ma

A 1k58 + 10% resistor, maximum dissipation 0.35W must be connected between
pins 6 and 15.
Input
Signals derived from units in NORBIT 2 range
Loading at pin 1 1 d.u.

A further input can be provided at pin 3 via an 82k resistor (loading 1 d.u.).
The circuit then performs as a 2-input NOR function. The resistor should be
mounted as close to the unit as possible.

8 14
82k JLBR_ov E3
ov D2258

Mullard
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Input (contd.)
Bignals derived from other sources

..(_
Input for
'0" output '"1" output
Pin 1 (R1=82k%) +6 to +100*V -15* to +1.5V
Pin 3 no connection 50pA to 20*mA 0 to 15pA
to pin 1 min. 1.6V max. 0.568V
*Limiting values. These are absolute operating limits, which must not be exceeded
under any conditions.
Hysteresis at pin 3, AV, min, 0.28 +0. GDléRi V<
max. 0,43 + G.GIZRl V <
where Ri is in k§
+ 24V
Ri
Vi
l -0V
D2248
Output
Loading 6 d.u.
and 40¢ Z.U. «—

*Relevant only when used with FF90 and 2TG90

—— Mullard —
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NORBIT 2 PS90

PULSE SHAPER

SWITCHING TIMES AND WAVEFORMS

i
HYSTERESIS AV,
L]

e

t 3us maximum, under full load conditions
1I'l
Depend on input waveforms

DRAWING SYMBOL

D el
o ]

: PS OT;—
Han ov E3

2 9g—i3
D2250

|
3

Mullard —

P390 Page 3



TERMINAL CONNECTIONS

ov 1 + B BR I
m m m m MmO m ™ m m
9 B8 7 6 S5 4 3 2 |
76 15 14 2 010
=] ¥ W § B W

5| W
(ov) ()

Q Es

view from underside of module

D2251%

: T :
Terming] Connected to OFIoiEl Connected to
number number
1 Input via resistor (I) 10 Not connected
2 Common supply 11 Not connected
(connect to pins 9 and 13) (BR)
B Input direct to base (B) 12 Not connected
4 Not connected 13 Common supply (connect also
to pi d 9
5 Not connected R e R
fi Positive supply, Vp 14 Output (Q)
{(connect also to pin 15
via 1k5® resistor) (+) 15 Zener diode, internally
" connected to pin 8% (connect
1 Not connscled to pin 6 via 1k58 resistor) (Z)
8 Internally connected to
pin 15* (Z) 16 Not connected*
9 Common supply, internally 17 Internally connected to

connected to pin 17 (connect
also to pins 2 and 13) (0V)

pin 9 (OV)

*CAUTION: When the PS90 is mounted on PCB60, pins 7 and 16 are connected tothe posi-

Mullard

tive supply Vp. Hence, ensure that neither pins 7 and 8, nor pins 15 and 16
are interconnected, otherwise zener diode ZD1 will be damaged.
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NORBIT 2
PULSE SHAPER

CIRCUIT DIAGRAM

152 10% O5W
T

Il

Mullard
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NORBIT 2
POWER SUPPLY UNIT PSUé6I

DESCRIPTION

The unit supplies NORBIT 2 modules with 24V4, and the input switch filter 2SF60
of the NORBIT 2 Series with 100V 4.

CASING Aluminium

CLIMATIC CATEGORY

(IEC publication 68) 10,/060/56
TEMPERATURE RANGE

Operating -10 to +60 #

Storage -40 to +85 %

Mullard
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CONNECTIONS
Supply

Connections should he made in accordance with the diagrams below:

1
2 ~—e ~—e ~—e
o D (@] o
2 L1 E: i o o o
2 O - -
= (& (8] ~— (8] ~
2 e —e o ~ o
1 240V 230V 220V 120V 1nov
Simplified plan view
of transformer tag board
Output
@
+2LV
-24V{common) % 0
—100V | common) 21 PSUBI
+100V &1
E.S. (screen) [&]]
@
0 0

View in direction of
arrow ‘A (see dimensions)

DIMENSIONS (millimetres)

W
(]
fa ]
T
L]
L]
=
-—
-
i

-,
L— 146 > ""'_'?54"

4 holes @3.5
HO o R8
¢ P
: 38
¥ S5,
Yo oft 19
—hk—l? T
= — 152.4

ozo0e

Mullard
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NORBIT 2
POWER SUPPLY UNIT

PSU6I

WEIGHT aApprox. 1.25 kg
ELECTRICAL DATA
Supply
110 to 120V (+10 -15%) max. 200 mA
220 to 240V (+10 -15%) max. 140 mA
Frequency range 47 to 440 Hz
Cutput
Qutput voltage +24 + 25% +100 + 25% Vdc
Output current max. 500% 25 mA
*Up to temperatures of 35YC the output current may be increased to 600mA.
CIRCUIT DIAGRAM
o+l00V
4xBY123
05436 or DI D2 .
TI
- OSHO1A — 200 C3 + R2
1OV o ! l 32pF 100kn
]
1
D3 D4
3 c2
| 0.1pF o —-|00V
I {commoni
]
ov :
+10V ! -
| o +24V
: 4 xBY122
or 3 -
1Hov .
OSHO1A — 200
: c4-c6 LT RI
i 3Ix800 1.5kl
] IJF
: cl
]
& : pF —0—24V
; {common}
+10V o !
]
o —o E.5S.
{screen)

Mullard
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NORBIT 2 TU60

TIMER UNIT

This data sheet should be read in conjunction with
NORBIT 2 Series

DESCRIPTION

To provide u delay whose duration can be set by means of an external resistor and
capacitor.

COLOUR Red

ELECTRICAL DATA

Power supply
+

Supply voltage, \.FP 24 +£25% vd.c,

Supply current to pin 7 max. 10.5 mA «—
Input

Logic '0' 0to +0.3 v

Logic '1' +{0.24\-’P +7.2) to VP v

Loading 1 d.u.
Cutput

Loading 5] d.u.

OPERATION

The delay time is determined by an external resistor and capacitor, and the wave-
form is shown belows

] 1
RESET
“*j TIME ["'
I‘_
INPUT
ln*
| 1
| 1
‘Ii I l
OUTPUT ! :
|°| “ I
| I |
|
DELAY | | DELAY
02158 e TIME " T OTIME T

The delay period starts when the input changes from '1l' to '0'; the output changes
from '0' to '1' at the end of the delay period. The output then remains at '1' until
the input is returned to '1l', when the output changes from '1' to '0' with no delay.

Mullard —— —
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OPERATION (contd .)

The time between the end of a delay pericod and start of the next delay, i.e. the reset
time, must be a minimum of 12.1C ms where C isthe value of the external capacitor «—
in uF. Where it is important to ensure that the delay time is always obtained with
accuracy, the reset time must be increased to 19,38 ms. If the input returns to '1' <
during a delay time period, the timer circuit is 'topped up'. Provided the input stays
alt 'l' for at least 19,3C ms (C in uF), then the full time delay will be obtained after <—

the input switches back to "0,

—— TOP UP TIME
i K i ‘f- i i x
r— - r-— —-: F— ey
i . I | | i 1 |
INFUT
x
]
]
X , S —
OUTPUT :
" | !
] jt——— FULL DELAY TIME — ==
To summarise: -
Input reset time for full delay min. 19.3C ms <—
Top up time min. 19.3C ms «—
Delay time approx. RC 3

where R is the value of the external resistor in M
C is the value of the external capacitor in pF
The external components should be mounted as close as possible to the timer

unit, and the working voltage of the capacitor must be 25V min,

CONNECTION OF EXTERNAL COMPONENTS

Resistor
value min. LO0 kQ
max. 1.1 M
connections pins 12 and 15

for a 10:1 timing ratio, a 100kR resistor and a 1M® potentiometer may be con-
nected in series, with the resistor connected to pin 12.

—_— Mullard

TUGO Page 2



NORBIT 2 TU60

TIMER UNIT

Capacitor

The capacitor may be connected in two different ways. The circuit function is
not altered.

1. results in closetolerance delays using low leakage capacitors, e.g. polyester,
polystyrene, metallised polycarbonate.

value max. 60 ulkF
connections pins 4 and 9

2. allows the use of higher leakage capacitors, e.g. electrolytic.
leakage current at 25V max. 100 LA

connections pins 15 (positive) and 4

STABILITY (for capacitor connection 1 only, and excluding the effect of external components)

change of delay time max. -0,14 % per degC

SWITCH-ON CONDITIONS
Capacitor connected between pins 4 and 9
Input "1’ Cutput: will remain at "0’

Input '0' Output: will only go from '0' to '1' after the <—
delay period has elapsed (provided
the external capacitor is initially

unchargedl
Capacitor connected between pins 15 and 4
Input '1’ Output: will remain at '0’
Input '0' Output: will remain at '1'
DRAWING SYMBOL
g =1
|ﬁ |T ||2 |l5 |I?
S RA RB
— TU Poi—
C
4 |9
{0\") D 2161

—— Mullard —
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TERMINAL CONNECTIONS

ov + 2 c [
- o= || | . | - ™ =
9 B8 7 6 5 4 3 |
7 16 15 4 13 12 1o
1= =] [~ =] =] 1 =] =] 1=}
S Rg @ Ra 02162

view from underside of module

T:urthizil Connected to T:;;“;Eil Connected to

1 Input (I) 10 Not connected

2 Not connected 11 Not connected

3 Not connected 12 External resistor (Ry)

4 External capacitor (C) 13 Not connected

5 Not connected 14 Output (@)

6 Zener diode resistor (ZR) 15 Connect to pin 17 (Rp)
(connect to pin T)

7 Positive supply, Vp 16 *Not connected
(connect to pin &) (+)

8 Not connected 17 Zener diode (4)

9 Common supply (0V) feonses; v 10}

*CAUTION: When the TUG0 is mounted on PCB60, pin 16 is connected to the positive

Mullard

supply, Vp. Hence, ensurethat pins 16 and 17 are not interconnected, other-
wise zener diode ZDq will be damaged.
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NORBIT 2
TIMER UNIT

CIRCUIT DIAGRAM

Ra
912

---------------

TR1

A | o

TU60

RS
TR2 S

Mullard
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