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INTRODUCTION

This databook contains data sheets on the SGS-ATES range of products in MOS and COS/MOS
technology.

The information on each product has been specially presented in order that the performance of the
product can be readily evaluated within any required equipment design.

The databook also contains a summary of the processes available in SGS-ATES for the development
and production of the products listed.
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Type

M054
MO055
MO082/A
MO83/A
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FUNCTIONAL INDEX

Type

MuUsiIC
MO082/A
MO83/A
MO086/A
M108
M110
M208
M258
M259
M268
M269
M738
M740
M741
M747

TV & RADIO
MO054

MO55

MO091

M106

M190

M191

M192
M193A/C/D
M755

M756
M1024
M1124

Technology

N channel MOS
N channel MOS
N channel MOS
N channel MOS
N channel MOS
N channel MOS
N channel MOS
N channel MOS
N channel MOS
N channel MOS
COS/MOS

COS/MOS

COS/MOS

COS/MOS

N channel MOS
N channel MOS
N channel MOS
N channel MOS
N channel MOS
N channel MOS
COS/MOS
N channel MOS
COS/MOS
COS/MOS
COS/MO0S
COS/MOS

TELECOMMUNICATIONS

M089
M090
Mo09¢
M751
M760/A
M761/A
M764/A
M5156
M5912
M22100

N channel MOS
N channel MOS
N channel MOS
COS/MOS
COS/MOS
COS/MOS
COS/MOS
COS/MOS
MOS
COS/MOS

Function

Tone generator

Tone generator

Tone generator

Single chip organ (solo + accompaniment)
Monophonic synthesizer

Single chip organ (solo + accompaniment)
Rhythm generator

Rhythm generator

Rhythm generator

Rhythm generator

7-stage divider

7-stage divider

7-stage divider

7-stage divider

1 of 16 decoder

1 of 16 decoder

On-screen tuning scale and band display
TV microprocessor interface

16 key keyboard encoder and latch
On-screen tuning scale and band display
4-bit binary 7-segment decoder driver

EPM 16-Electronic Program memory (16 stations)

Clock/display interface for microprocessors
Clock/display interface for microprocessors
30-channel remote control transmitter
30-channel remote control transmitter

2x8 crosspoint matrix

A-law single channel PCM CODEC

2x8 crosspoint matrix

Dual tone multifrequency generator

Loop disconnect dialler

Dual tone multifrequency generator

Tone ringer

A-Law companding codec

PCM transmit/receive filters

4x4 crosspoint switch with control memory

4
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FUNCTIONAL INDEX (continued)

Type

MEMORIES
M120
M274-XCARD
M2102A/AL
M2114
M2316E
M2716
M4015
M4027
M4116
M36000

Technology

N channel MOS
N channel MOS
N channel MOS
N channel MOS
N channel MOS
N channel MOS
N channel MOS
N channel MOS
N channel MOS
N channel MOS

CLOCKS & TIMERS

M702
M706
M714
M730
M731
M750
M752
M754

COS/MOS
COS/MOS
COS/MOS
COS/MOS
COS/MOS
COS/MOS
COS/MOS
COS/MOS

SHIFT REGISTERS

M142/A

N channel MOS

Function

1024-bit non-volatile RAM
Programmable electronic credit card
1024-bit static RAM

1024 x 4-bit static RAM

16384-bit read only memory
16384-bit UV Erasable Prom.
4096-bit dynamic RAM

4096-bit dynamic RAM

16384-bit dynamic RAM

64K-bit read only memory

16-stage counter
16-stage counter
23-stage counter
23-stage counter
16-stage counter
23-stage counter with intermediate output at the 16th stage
16-stage counter
23-stage counter with intermediate output at the 16th stage

Quad 80-bit static shift register
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MOS PROCESSES AND PRODUCTS

N-channel is the major MOS process at SGS. This process was developed independan*ly and has signifi-
cant advantages, but it remains compatible for production of true second source products. Current pro-
duction uses 5 um and 4 um features for products such as the M3870, Z8, Z80 and Z8000 microproces-
sors, 16K and 64K ROM:s.

The SGS NV-RAM (Non-volatile memory) process which is compatible with the N-channel process
allows integration of non-volatile memory blocks on the same chip as other random logic. This NV-
RAM process provides better reliability than competitive MNOS products and an extrapolated data
retention of over 100 years. Products using this compatible process include the M120 256x4 non-vol-
atile RAM, the 16 and 32 channel Electronic Program Memories for voltage synthesised TV tuning, a
new Phase Locked Loop and 32 word x 16 bit NV-RAM tuning circuit and the XCARD electronic credit
card: this type of electronic credit card is forecast to replace existing magnetic cards and open up new
markets in credit based POS applications.

THE TECHNOLOGY

Circuit design and layout on graphic terminals includes direct on-screen design for LS| products, ad-
vanced design rule check and process electrical layout check. Master mask production from the com-
puter tapes is by automated electron beam exposure which eliminates the step-and-repeat mask produc-
tion stage. Projection lithography machines are used for wafer exposure to extend working mask life and
reduce defects. lon implant, is used extensively for deposition and an Arsenic ion implant is planned for
high speed circuits.

LOW VOLTAGE AND HIGH DENSITY CMOS

Three advanced technologies are in production at SGS: a Low Voltage Aluminium Gate process used for
telephone MF and loop disconnect diallers, a High Density silicon gate process used for CODEC and TV
remote control products and a High Density Low Voltage silicon gate process, operating on 1.5-2V sup-
plies, aimed at pacemakers, microprocessors etc. The HD CMOS process, using a 4 um technology in-
creases random logic gate density by a factor of 4 and gives a 0.1 pJ power/speed performance which
exceeds that of HMOS 2um devices.

TELECOMMUNICATIONS CMOS

CMOS is a major technology for Telecommunications products. The speed/performance of High Density
circuits closely matches the applications such as telephone diallers, tone ringers, CODEC’s and cross
point switches. The digital filters and analogue circuits integrated on the Multifrequency Tone Dialler
chips provide a clean tone output meeting worldwide specifications. The low power consumption and
high output drive allows a tone ringer to drive a transducer directly from the telephone line, the circuit
uses a digital filter to detect the ringing tone from the line. Thee CMOS CODEC circuits integrate both
analogue and digital blocks of the CODEC function and use little power.



SGS-ATES MOS PROCESSES

1. Low threshold N-channel enhancement/depletion mode with an N-type polycrystalline silicon gate
— Threshold voltage: 0.6 to 1.2V
— Supply voltage: Vo= +5V
— Used in static and dynamic systems (Z80/M3870/M36000)
— Compatible with bipolar circuits

N
b

—channel enhancement/depletion mode with an N-type polycrystalline silicon gate
Threshold voltage: 0.8 to 1.2V

— Supply voltages: Vpp= +12V, Vcc= 5V

— Used in static and dynamic systems

— Compatible with bipolar circuits

|

3. N-channel enhancement/depletion mode with double N-type polycrystalline silicon gate
— Threshold voltage: 0.8 to 1.2V with Vgg= -6V
— Supply voltages: Vpp= +12V, Vgg= -5V, Vcc= 5V
— Used for dynamic RAMs

Compatible with bipolar circuits

&
z

—channel enhancement/depletion mode with double N-type polycrystalline silicon gate
Threshold voltage: 0.8 to 1.2V
Supply voltage: Vc= 5V

— Used for UV erasable and electrically programmable ROMs (M2716)

Compatible with bipolar circuits

o
zZ

-channel enhancement/depletion mode with double N-type polycrystalline silicon gate
Threshold voltage: 0.8V to 1.2V
Supply voltages: Vpp= +12V, V= +5V

— Used for NON VOLATILE RAMs (M120/M193/M293)

Compatible with bipolar circuits

|

|

6. COS/MOS Aluminum Gate A & B process
— Threshold voltage: 1 to 2V
— Supply voltage: Vpp= +3 to +18V

7. COS/MOS Aluminum Gate - low threshold voltage
— Threshold voltage: 0.5V to 1V
— Supply voltage: Vpp= 1.6 to 5V

8. COS/MOS Silicon Gate High Density
— Threshold voltage: 0.8V to 1.2V
— Supply voltages: Vpp= +3 to 12V
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M0S
INTEGRATED
CIRCUITS

10F 16 DECODER

e SPECIFICALLY DESIGNED FOR TV APPLICATION

e MINIMIZATION OF THE EXTERNAL COMPONENTS

e INTERNAL PULL-UP FOR USE WITH LIGHT PRESSURE SWITCHES (M054)
e OPEN DRAIN OUTPUTS FOR TOUCH CONTROL (M055)

- The M 054, M 055 are monolithic integrated circuits specifically designed to act as interface between
M 1025 (30 channel ultrasonic receiver) and H 580/590 (quad analog switch) in TV applications. The
inputs A,B,C,D,E are driven directly from the corresponding outputs of the M 1025. If G input is high the
circuits decode the binary combinations from 0 to 15, if G is low the combinations from 16 to 31 are
decoded instead. The M 054 has an internal pull-up circuit on the outputs to minimize the number of
external components when light pressure switches are used. The M 055 has open drain outputs for touch
control applications. The circuits are constructed with N-channel silicon gate technology and are supplied
in a 24-lead dual in-line plastic package.

ABSOLUTE MAXIMUM RATINGS*

Vop**  Supply voltage -0.5to 20 \Y,
V, Input voltage -0.5to 20 \%
Vo off) Off state output voltage (M 055 type) 20 \%
Piot Total power dissipation 1 w
Tetg Storage temperature -65 to 150 °C

op Operating temperature Oto 70 °C

* Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is
a stress rating only and functional operation of the device at these or any other condition above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

- ** All voltages values are refered to Vgg pin voltage.

ORDERING NUMBERS: M 054 B1
M 055 B1

MECHANICAL DATA Dimensions in mm

11 3/81



BLOCK DIAGRAM

PIN CONNECTIONS

MOS4 A (Pull-up enabled)

Yoo

MO55 ¢ (Putl-up disabled
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RECOMMENDED OPERATING CONDITIONS
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Values at 25°C
Parameter Test conditions Unit
Min. Typ. | Max.
ViH High level input A-B-C-D-E Inputs Vpp-1 Vbp v
voltage G Input 3 Vpbp
\TH Low level input A-B-C-D-E Inputs 0 Vpp-4 v
voltage G Input 0 03
loL Low level output current Vpp= 17V Vo= 0.4V 1.6 mA
lon High level output current (M 055 Type), M 054 Type Vpp= 19V -200 uA
Vop= 8V
lo(offy Off state output current (M Q54 Type) M 055 Type
Vpp= 19V Vo (off)= 8V 1 uA
Ibp Supply current Vpp= 19V
All input to Vg 2% | mA

TYPICAL APPLICATIONS

Fig. 1 and 2 show a typical application of M 054 and M 055 respectively in a TV remote control system.

Fig. 1 - M054 with light pressure switches
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TYPICAL APPLICATIONS (continued)
Fig. 2 - MO55 with direct touch controls
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MOS
INTEGRATED
CIRCUITS

PRELIMINARY DATA

TONE GENERATOR

SINGLE POWER SUPPLY

WIDE SUPPLY VOLTAGE OPERATING RANGE

LOW POWER DISSIPATION < 500 mW

13 (M082/A, M083/A) OR 12 {M086/A) TONE OUTPUTS

HIGH OUTPUT DRIVE CAPABILITY

HIGH ACCURACY OF OUTPUT FREQUENCIES: ERROR LESS THAN + 0.069%
INPUT PROTECTED AGAINST STATIC CHARGES

LOW INTERMODULATION

The M082/A, M083/A and M086/A are monolithic tone generators specifically designed for electronic
organs. The only difference between the M082, M083, M086 and the M082A, MO83A, MO86BA is the
maximum input clock frequency, which is 4500 KHz for the standard types and 2500 KHz for the “A”
types. Constructed on a single chip using low threshold N-channel silicon gate technology they are
supplied in a 16 lead dual in-line plastic package.

ABSOLUTE MAXIMUM RATINGS”

V; Voltage on any pin relative to Vgs (GND) +20t0-0.3 \Y
Top Operating temperature Oto 50 °C
Tstg Storage temperature -65 to 150 °C

* Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is
a stress rating only and functional operation of the device at these or any other condition above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

ORDERING NUMBERS: M082B1 MO082A B1
M083B1 MO83A B1
M086B1 MO086A B1

MECHANICAL DATA

Dimensions in mm

U ooo oy
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PIN CONNECTIONS

*Vpp [ ! 6 ] F13
crock)2 15]] £
wvss |3 1)) F2
F12 [1. MO82/A  13]] 3
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Fo [ls 1] Fs
Fa |7 mJ F6
Fs |8 o) F7
5~ 29890
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Fiz |3 1) F8
e [-'4 MO086/A ’3] F
Fe s 12]] 4
Fs e 1) 3
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S-29901

* Vpp is the highest supply voltage
** Vgg is the lowest supply voltage

CLOCK | PHASE
INPUT GENERATOR|

RECOMMENDED OPERATING CONDITIONS

1

* F1is the highest output frequency
and its musical equivalent is: C

** For the MO82/A, M083/A, only.

S

BLOCK DIAGRAM

B W /)D S
r "‘-‘ Diﬂ» o

- V e

-299

OUTPUT DRIVER

Values
Parameter Test conditions Unit
Min. | Typ. | Max.
Vgs Lowest supply voltage 0 0 Vv
Voo Highest supply voltage +10 +12 +14 \%
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ELECTRICAL CHARACTERISTICS (0°C<T,mp <50°C;Vss=0V;Vpp=+10V to+14V unless

otherwise specified)

Values ‘I
Parameter Test conditions Unit | Fig.
Min Typ. Max

VL Input clock, low Vss Vgg+1 \ 1
Vi Input clock, high Vpp-1 Vbp \
ty, tf Input clock rise and fall times 4.5 MHz 30 ns 1

10% to 90%
ton: toff Input clock on and off times 4.5 MHz 111 ns 1
C, Input capacitance 5 10 pF
Vou Output high 0.75 mA Vpp-15 Vop \Y 2
VoL Output low 0.70 mA Vsg Vggt1 \ 2
tyo, tio Qutput rise and fall times 250 2500 ‘ns

500 pF load
ton, toff  Output duty cycle M 082 30 %

M 083, M 086 50

15D Supply current 24 35 mA | *
f, Input clock frequency M082, M083, M086 100 4000.48 | 4500 kHz
i Input clock frequency MO082A, MO83A, MO8B6A 100 2000.24| 2500 kHz

* Qutput unloaded.

Fig. 1 Input clock waveform

Fig. 2 - Output signal d.c. loading
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Fig. 3 - Output loading

+14 +14 +14,
Vbo 20kN Vbp
MO083/A M083/A
' 500 20
Vs SOOpF

H

Vss | pF I kN
S-2995/1 -L S-2996/1 L

18



MOS
INTEGRATED
CIRCUITS

2 x 8 CROSSPOINT MATRIX

® VERY LOW ON RESISTANCE
® HIGH CROSS-TALK AND OFF-STATE ISOLATION

® SERIAL SWITCH ADDRESSING, u-PROCESSOR COMPATIBLE

The M089 and M099 are 2x8 crosspoint matrices consisting of 16 N-channel MOS transistors. Both
devices are similar in operation, the only difference being that in the M099 the "all switches reset”

function is implemented by a microprocessor command.

Both devices have been specially designed to provide switches with low cross-talk, high off-state iso-

lation (both better than -90 dB) and low on-resistance.

ABSOLUTE MAXIMUM RATINGS*

Vpp ** Supply voltage

V, Input voltage pins 4,5, 12, 13
Vin-Vout Differential voltage across any disconnected switch
Piot Total power dissipation
Top Operating temperature range: for plastic
for ceramic
Tstg Storage temperature range

-05t0 17
-05t0 17
10

640

Oto 70
-40to 70
-65 to 150

\)
\
\
mW
°C
°C
°C

* Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is
a stress rating only and functional operation of the device at these or any other condition above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for

extended periods may affect device reliability.

** With respect to Vgg (GND) pin.

ORDERING NUMBERS:

MO0O89/M099 B1 for dual-in-line plastic package
MO089/M099 D1 for dual-in-line ceramic package
MO089/M099 F1 for dual-in-line ceramic package, frit seal

19



MECHANICAL DATA (dimensions in mm)

Dual-in-line plastic package Dual-in-line ceramic package frit seal
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MO089 BLOCK DIAGRAM

DATA

IN N
08 07 08 O0s 04 03 02 O A B
I I N N
— 1Doéé ) MATRIX
B | i
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b —— —
Ezm 1018 DECODER
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M099 BLOCK DIAGRAM
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CIRCUIT DESCRIPTION

The M089 and M099 are capable of forming any combination of switch conditions in an 8x2 matrix.
Each switch is individually set and a latch maintains it in its set condition.

The switch address and control bits are loaded serially into an internal shift register (5 bit for MO89, 6
bit for M099) when inputs E;, and E, are low. The address bits in both matrices consist of: 3 input
selection bits (X,-X,) and a single output selection bit (Yg). A fifth (control) bit (D) defines whether
the chosen switch is to be opened or closed.

In the M099 a sixth bit (R) is an "all switch reset”. Reset occurs on the low to high transition of the
enable inputs when both D and R are zero.

During normal selection the R bit must be a 1.

fD]YO lex1 LXGJ

MO089 Shift Register Bit Allocation

LD Yo‘lex1 Xo | R

MO099 Shift Register Bit Allocation

lolx|x|x]x]o
Lo

MO099 Reset Word.

Data bits are clocked into the shift register on the high to low transition of the clock input (CP). If more
than 5 (or 6 in the case of the M090) clock transmission are applied during loading of the shift register
the last 5 (or 6) data bits are loaded into it. The status of the switch addressed changes on the low to
nigh transition of one or both enable inputs.

ENABLE INPUTS TRUTH TABLE

- E FUNCTION
E1 2 Mo89 Mo99
L L Data Load
I L addressed
addressed switch
L I switch changed or
changed all switch
I I reset

22



DATA BIT TRUTH TABLE

DATA AND RESET BIT TRUTH TABLE

— M089 — —MO099 only —
Switch status i
Data after enable transition o R Switch status
L disconnect L L all switches reset
H conect H L no change
L H addressed switch disconnected
H H addressed switch connected
DATA BITS TRUTH TABLE FOR SWITCH SELECTION
[oF] 02 03 04 Ogp Og 07 Og
Yo X2 X1 Xo
IN A 1111 1011 1101 1001 1110 1010 1100 1000
IN B 0111 0011 0101 0001 0110 0010 0100 0000

For example to address the switch connecting IN A to Og the shift register must be loaded with the
code:

M089

M099

D Yo X2 X1 Xg

D Yg X2 X1 Xg R

to connect

to disconnect

11110

01110

111101

011101

23




ELECTRICAL CHARACTERISTICS (Tamp= 0 to 70°C for M089/M099 B1; -40 to 70°C for
MO089/M099 F1, D1; Vpp= 14V to 16V unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
Ron™ ON-resistance Tampb= 25°C
Vi (A, B)= 3.5V 10 15 Q
Vbp= 14V Ip(min)= 10mA
AREN ON-resistance variation in Tamb= 25°C
any package Vi=3.5V o
Vpp= 14V 2 | %
Ip=10 mA
Ibp Supply current 7 mA
'] Input leakage pins 4,5 -
1213 V=5V 1 wA
Via. Vig= 4.5V o A
Vo1, Vog= 1.5V I
pins 1,9
Via. Vig= 6V 1 A
Vo1, Vos= 1.5V .
ILo Output leakage ) Voi.Vog= 4.5V 0.2 wA
pins 2,6, 7 Via, Vig= 1.5V
8,10, 14
15,16 VOl V08= 6V
’ ’ 1 A
Via. Vig= 1.5V .
Viow Logic 0 input level All inputs -0.3 0.8 \Y
Vhigh Logic 1 input level All inputs 4.5 Vbb \
CT Cross-talk attenuation See fig. 4 90 95 dB
lo Off isolation See fig. 5 90 95 dB
feL Maximum clock input frequency 1 MHz
TLa Lag time 100 ns
TiLp: Lead time See fig. 6 for M089 400 ns
See fig. 7 for M
TLb2 ee fig or M099 150
Twr Write time 3 us
tw Clock pulse width 0.4 100 us

*

See fig. 1 and 2 for Rp variation with temperature and Vg as.
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Fig. 1 - Rgn derating vs. temperature typ.
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Fig. 3 - Rgn measurement
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Fig. 5 - Off isolation measurement
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Fig. 2 - Ron derating vs. Vg as.-
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TIMING DIAGRAMS

Fig. 6 - M0O89 timing diagram

L . 7DATA LOADING N
o >
|
_ o 1 2 3 4 5
CLOCK CP
To L6 + oz
ENABLE E12 |
oara X v X X x: X v X > X
T
|
|
SWITCH PATH PREVIOUS STATUS i NEW STATUS
SHIFT REGISTER ENABLED twr j
S-13651¢ Ind o -
Fig. 7 - M099 timing diagram

=

DATA LOADING
cLock TP
ENABLE €12

DATA

SWITCH PaTk

5 e

Z
* X x| X * X b X ° X
PREVIOUS STATUS
SHIFT

REGISTER ENABLED

NEW STATUS

26




MOS
INTEGRATED
CIRCUIT

ADVANCE DATA

A - LAW SINGLE CHANNEL PCM CODEC

+ 5V SUPPLY

FOLLOWS CCITT A-LAW COMPANDING CODE
EXCEEDS CCITT SPECIFICATIONS

INDEPENDENT RECEIVE AND TRANSMIT SECTIONS
FULLY ASYNCHRONOUS

ON-CHIP AUTOZERO

LOW EXTERNAL COMPONENT COUNT

SEPARATE ANALOG AND DIGITAL GROUNDS
SINGLE 16-PIN PACKAGE

TTL COMPATIBLE

The M090 is a monolithic N-channel silicon-gate PCM CODEC (coder-decoder) which performs analog-
to-digital conversion (coding) and digital-to-analog conversion (decoding) using the A-Law companding
code. It is intended for use as a per-channel voice frequency CODEC in telephone systems but features
completely independent ADC and DAC sections to permit asynchronous transmission/reception. Trans-
mission and reception is in form of 8 bit words at a data rate up to 2.048M bits/sec using audio sam-
pling at 8 KHz. Capacitive network AD and DA converters are used to ensure high long term stability
and immunity to temperature variations. The maximum power consumption is 90 mW (70 mW typ).
The M090 is available in a 16-lead dual in-line plastic and ceramic package.

ABSOLUTE MAXIMUM RATINGS*

V4+** Positive supply voltage +75 Vv
V- Negative supply voltage -7.5 \%
Vo, Digital inputs -0.3to 10 \)
Va Analog inputs V-<V,<V+ \%
+V et Positive reference voltage -0.3< V| <V+ \
Vet Negative reference voltage V-<V,<03 \Y

tot Power dissipation 400 mw
Top Operating temperature range Oto 70 °C
Tetq Storage temperature range -55 to 125 °C

* Stresses above those listed under "Absolute Maximum Ratings’’ may cause permanent damage to the device. This is
a stress rating only and functional operation of the device at these or any other condition above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

** With respect to Analog or Digital ground.

ORDERING NUMBERS: MO090 B1 for dual-in-line plastic package
MO90 F1 for dual-in-line ceramic package (frit seal)
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MECHANICAL DATA (dimensions in mm)

Dual in-line plastic package Dual in-line ceramic package, frit seal
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FUNCTIONAL DESCRIPTION

Data word format

The eight bit words used for transmission and reception consist of a sign bit and seven magnitude bits.
The magnitude bits are further divided into three chord bits and four step bits. The sign bit, which
indicates the polarity of the analog signal, is the first to be transmitted and is thus the first to be received.
The division of the seven magnitude into chord and step bits is to obtain higher ADC resolution at low
(analog) signal levels. The analog value of each step bit is doubled for each successive chord, i.e. for the
first two chords the step bit value is 1.2 mV; for the third chord the step value is 2.4 mV; for the fourth,
4.8 mV etc.

1 2 3 4 5 6 7 8
v

SIGN CHORD STEP

BIT BITS BITS

Analog Input (Al), pin 1

The audio signal supplied to this input is sampled at 8 kHz and coded. The input level on this pin must
always be between +V ¢ and -V ;.

Master Clock (MCK), pin5

The Master Clock is used to time conversion operations and is completely independent of the transmit
and receive clocks (TXCK and RXCK).

Transmit Sync (TXSYN), pin 6

This input enables the transmission output register. The TXSYN signal is synchronised to the transmit
clock and lasts eight TXCK periods.

Transmit Clock (TXCK), pin7

This determines the transmission rate and may be up to 2.1 MHz.
Each of the eight bits in the output register is transmitted when the logic AND of TXSYN and TXCK
is true.

Digital Output (DO), pin 8

The eight bit word stored in the transmission register is shifted out via the Digital Output by TXCK
when TXSYNC is high. When TXSYNC is low this output is in the high impedance condition.,
The M090 also provides inversion of the even bits (bits 2, 4, 6, 8).

Receive Sync (RXSYN), pin 9

This input is synchronised with the receive clock and lasts eight RXCK periods, enabling the PCM input
to the receive register.

Receive Clock (RXCK), pin 10

Each of the 8 bits of the input word is loaded by the receive clock when RXSYNC is high. RXCK may
be completely asynchronous with the transmit clock.
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FUNCTIONAL DESCRIPTION (continued)

Digital Input (D), pin 12
The eight bit receive register is loaded via the Digital Input.

Analog Ground and Digital Ground (AGND, DGND), pins 14, 11

Separate grounding pins are provided for the digital and analog parts of the circuit to prevent signal
degradation. The same criteria should be applied during the design of the P.C. board on which CODEC
and filters are mounted.

Analog Output (AO), pin 13

The PCM word loaded into the input register is transferred to the DAC for conversion to the analog
signal. This signal, in the form of 100% duty cycle voltage steps, reaches the Analog Output via a low
impedance buffer. A low-pass filter must be connected to this output to recreate the voice signal.

Reference Voltages (+V ., -V ), pins 16, 15

The D/A converter reference voltages are connected to these pins. The difference between the absolute
values of +V ¢ and -V ; must be less than 1%.

ELECTRICAL CHARACTERISTICS (All parameters are tested at T, =25°C, V*=5V,V =5V)

Parameter Test conditions Min. Typ. Max. Unit | Note
STATIC ELECTRICAL CHARACTERISTICS
vt Positive supply voltége 4.75 5.0 5.25 \)
\% Negative supply voltage -5.25 -5.0 -4.75 \%
+Vyef Positive reference voltage 2.375 25 2.625 \%
-Vief Negative reference voltage -2.625 -25 -2.375 \Y
Ris Al resist. during sampling 200 Q
Rins Al resistance non 10 MQ
sampling
Ro AO resistance o 50 Q
Von Digital output loy=5mA 4.5 Vv
VoL Digital output lop=5mA 0.5 \%
Vik Pins5,6,7,9,10 2 Vv
ViL. Pins5.6.7.9.10 0.8 \
" Positive supply current 9 11 mA
- Negative supply current 5 7 mA
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ELECTRICAL CHARACTERISTICS (continued)

[

Parameter Test conditions Min. Typ. Max Unit | Note
DYNAMIC ELECTRICAL CHARACTERISTICS (see Fig. 1)
tws TXSYN, RXSYN width 8/FX(FR) us
txcs TXCK to TXSYN delay 25 1/FX-80 ns 1
tspON DO to TSYN on delay 90 ns 2
tsporpre DO to TXSYN off delay 70 ns 2
tcDXH DO high to TXCK delay 200 ns 2
tecpxL DO low to TXCK delay 180 ns 2
tpoR DO rise time 40 ns 2
tpoF DO fall time 20 ns 2
tsrc RSYN to RXCK delay 50 1/FR-50 ns 1
tcDRS DI to RXCK set up time 10 ns
tcprH DI to RXCK hold time 60 ns
tsao AO to RXSYN delay for sample n - 1 800 ns
trc Clock rise time 50 ns
trc Clock fall time 50 ns
Mcke MCK frequency 2.1 MHz
FX, FR TXCK, RXCK, frequency 0.064 2.1 MHz
CK D.C. TXCK, RXCK duty cycle 40 50 60 %
SLEW* AO positive slew rate V/us
SLEW- AO negative slew rate V/us
SYSTEM CHARACTERISTICS (see Fig. 2 and 3)
s/Q Total distortion Al =-1dBm 0 30 dB
Al =-15dBm 0 38 dB 3
Al =-34dBm 0 35 dB
Al =-50dBm 0 20 dB 3
AG/G Gain traking Al =43dBm 0 o] a8 4
Al =-20dBm 0 0 dB 4
Al =-50dBm 0 +0.15 dB 4
Al =-55dBm 0 +0.2 dB 4
Idle channel noise -80 -74 dBmOp

Note: 1) FR and FX are expressed in Hz.

2) Driving one 74 LS TTL load plus 30 pF.
3) The signal at the analog input is a pseudorandom noise (350 + 550 Hz).
4) The signal at analog input is a 840 Hz sinewave.
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Fig. 1 - Transmit and receive sections
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Fig. 3 - Gain tracking performance
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MOS
INTEGRATED
CIRCUITS

ON-SCREEN TUNING SCALE AND BAND DISPLAY

® DIGITAL TUNING BAR DISPLAY WITH MINIMUM EXTERNAL PRESETS

® ON-SCREEN DISPLAY OF THE BAND

® VERTICAL POSITION ON THE SCREEN EXTERNALLY ADJUSTABLE

® AUTOMATIC DISPLAY AT SEARCH COMMAND

® DESIGNED FOR USE WITH THE M193 ELECTRONIC PROGRAM MEMORY
® M191: STANDARD VERSION

® MO091: FOR AUTOMATIC SEARCH IN FRENCH STANDARD APPLICATIONS

The M091 and M191 are monolithic integrated circuits designed to display on the screen of the television
receiver a variable length strip corresponding to the voltage applied to the varicap tuner.

A variable number of rectangles symbolizing the selected band can also be displayed.

The circuits operate in conjunction with the M193 (Electronic Program Memory), from which they take
the voltage and band information in a digital serial mode.

The 7 most significant digits of voltage information coming from the M193 are digitally converted into a
64 step variable pulse width giving either positive and negative polarity outputs for easy and versatile
interfacing.

The variable length strip is displayed over 11 lines of a half frame picture with nine vertical graduations
of 31 lines.

The vertical position of the strip can be adjusted with an external potentiometer over the whole screen.
The 2 digits of band information determine the number of rectangles appearing on the screen under the
tuning strip. The rectangles are displayed over 11 lines of a half frame picture.

Automatic display is provided when the Electronic Program Memory is in the Search Mode; display on
manual command is also possible. )

The M191 is the standard version. The M091 is alternatively for displaying the tuning voltage when the
automatic search is made by scanning the band in a reverse way (i.e. from 30 to OV) as is required by the
French standard.

The M091 displays 30V (maximum length of the strip) when the M193 Electronic Program Memory
transmits information corresponding to OV. It displays OV when the M193 transmits information corre-
sponding to 30V.

It displays OV when the M193 transmits information corresponding to 30V.

The M091 and M191 are constructed in N-channel silicon gate technology and are available in a 16 pin
dual in-line plastic package.

ABSOLUTE MAXIMUM RATINGS*

Vpop** Supply voltage -0.3to 20 Vv
V, Input voltage -0.3to 20 \%
1 Input current -5 mA
Vo o) Off-state output voltage 20 \%
lo Output current (except pins 12-13) 5 mA

(pins 12-13) 15 mA
Piot Total package power dissipation 500 mW
Ttq Storage temperature -65 to 150 °C
Top Operating temperature Oto 70 °C

* Stresses above those listed under "’Absolute Maximum Ratings”” may cause permanent damage to the device. This is
a stress rating only and functional operation of the device at these or any other condition above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

** All voltages are with respect to Vgg (GND).

ORDERING NUMBERS: M191 B1
M091 B1
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MECHANICAL DATA (dimensions in mm)

PIN CONNECTIONS
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RECOMMENDED OPERATING CONDITIONS

Parameter Min. Typ. Max.
Voo Supply voltage 115 13 145 V
\ Input voltage 145 V
Vo ot Off-state output voltage 145 V
lo Output current - all pins except 4-6-12-13* 1 mA
-pin6 3 mA
- pins 12-13 10 mA
f Clock frequency 1.8 2.2 MHz
Top Operating temperature 70 °C
Piot Total package power dissipation {500 mW
Cq Capacitance at pin 9 330 390 pF
Ce Capacitance at pin 6 68 100 pF
Cis Capacitance at pin 15 270 330 nF
Ca Capacitance at pin 4** 10 12 MF
Ra, 15 Resistance at pins 4-15 220 270 K
* loa The output current of pin 4 is internally limited.
** C, Values up to 100 uF are allowed using a 1Ks2 resistor in series with pin 4.
STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions).
Typical values are at T, = 25°C, Vpp= 13V. )
Values
Parameter Test conditions Pins Unit
Min Typ. | Max.
VL Low level input voltage Vpp=11.56t0 14,5V 1-2-10-11-14 0.8 \%
Vik High level input voltage Vpp= 11.5 to 14.5V 1-2-10-11-14| 35 \
VoL Low level output voltage Vpp=11.5V 12-13 \
loL = 10 mA B 1
Vpp= 11.5V Y
loL=1mA 3 1
Vr Threshold voltage Vpp= 11.5to 14.5V 6-9-15 4
Y
4-8 2
Iy Input current Vi =14.5V 10 LA
10 (off) Off-state output current Vpp = 14.5V 3-4-5-9-15 20
LA
12-13 100
Ipp Supply current Vpp= 14.5V 25 mA
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DYNAMIC ELECTRICAL CHARACTERISTICS (T,.,,= 25°C)

Values
Parameter Test conditions Unit
Min. Typ. | Max.
tTLH, Transition time 80 ns
tTHL Pins 12-13 See fig. 3
tp Delay time 50 ns
TYPICAL APPLICATION
VERT.  HORIZ. HORIZ.
Fig. 1 SYNC. SYNC.  SYNC.
[VDD Vg g (GND)
ko LJka >
EPM - L n 5 - = WRITE
| n
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DESCRIPTION

Pins 1, 2 - Horizontal synchronization

Two Horizontal sync inputs are provided to allow for positive or negative pulses from the TV receiver.
Pin 1 is designed to accept a positive pulse derived from the line flyback through an interface.
The circuit is triggered on the negative edge of the incoming pulse.

Fig. 4 - Pin 1 > 35V —J———1_m|oegp EDGE
<0.8V

S$-3235N

The negative flyback pulses must be applied to pin 2. In this case the circuit is triggered on the positive
edge of the pulse.

Fig. 5-Pin2 > 3.5V
I | TRIGGER EDGE
< 0.8V

5-323611

The display is delayed for a time corresponding to 32 clock periods after the triggering.
With a clock frequency of 1.8 MHz the delay is 9 usec.
When pin 1 is used, pin 2 must be connected to Vs (GND); when using pin 2, pin 1 must be at V5.

Pin 3 - Field blanking output

An open drain transistor is disabled during the lines which correspond to the display of the tuning scale
and band information. This makes it possible to write the tuning scale and the band identification rec-
tangles on a dark or alternative colour area. The signal is present for the full line period.

Pin 4 - Display time input

The display is automatically enabled when the M193(Electronic Program Memory) is in the Search mode.
The RC network applied to pin 4 determines the time the display will last after a station is found.

When identification occurs the capacitor is unclamped and allowed te be charged by the external resistor.
The display is disabled when an internal threshold is reached.

The display is also enabled if the capacitor is discharged by connecting this pin to Vg (GND) with an
external clamp.

If a capacitor > 10 uF is used a 1 K resistor must be placed in series with pin 4.

Pin 5 - 1/2 frequency clock output

The clock frequency divided by two is present on this pin for measurement purposes. To allow this, con-
nect temporarily pin 1 to Vgg and pin 2 to V. The output is open drain and an external pull-up re-
sistor is needed.

If the output is not used it must be connected to Vgs.
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DESCRIPTION (continued)

Pin 6 - Clock oscillator input

This pin is connected to a RC network as shown in fig. 1.

The clock frequency determines the horizontal width on the screen of the tuning scale, of the rectangles

and the distance of the display from the left edge of the screen.

Fine adjustment of the clock frequency is obtained by the trimming resistor. Typical clock frequency is

1.8 MHz.

Pin7 - Vpp

Pin 8 - Band display enable

When this pin is connected to Vgg (GND) a band display with the following format is enabled, on com-

mand, together with the tuning voltage display.

Fig. 6 BAND VHF 1  wesmm
BAND AV —
BAND VHF [I] semm esss oo
BAND UHF - e . o
S-3237

1 this pin is connected to Vpp only the tuning voltage will be displayed.

Pin 9 - Latching time constant

An RC time constant must be applied to this pin to generate the internal latching signal.
The content of the internal shift register is transferred to the internal decoding circuit only at the end of

the clock burst to avoid noise on the display during data transfer.

This is made by integrating the incoming clock burst with the RC time constant connected to pin 9 as

shown in fig. 7.

Fig. 7

o 'OAU—_LWMH_H—I—U—IMU_]—[U

PIN 9 |
- - INTERNAL THRESHOLD
|

|

INTERNAL
STROBE

5-3238
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DESCRIPTION (continued)

Pin 10 - Clock input
This pin accepts the burst containing the 15 clock pulses available from the M193. The burst is used to
load the serial Data on pin 11 into the internal 15 bit shift register (see fig. 8).

Fig. 8

CLOCK BURST I | | I \ l I | | ‘ l I | | | ‘ I | | | l | ) |
tws= IJUS# b l ‘
|

15-15x36 =504 us

16-369ms
REPETITION TIME

|
|
E

W o0 oo Juso [ [ JueJuwo] | [ [ [ [ [uwef ]

BAND PROGRAM TUNING VOLTAGE SEARCH
S 32222

Pin 11 - Data input

This pin accepts the 15 bit serial Data information available frovm the M193 EPM.
The burst contains 2 bits for band information, 4 bits for program, 8 bits for tuning voltage and 1 bit
which indicates if the system is in the Search mode

Pin 12 - Inverted video signal output

The signals of pin 13 are inverted and presented on this pin to allow easy interfacing in some chroma
kits. The output is open drain.

Pin 13 - Video signal output

The tuning scale and band information video signal is available on this pin, a load resistor is co
between the open drain output transistor and Vpp.White level corresponds to disable of the |nterna|
transistor.

Pin 14 - Vertical synchronization

The frame flyback pulse must be applied to this pin by means of an interface. The signal must be positive.
The circuit is triggered by the negative edge of the pulse.

: >3.5V —————
Fig. 9 l | TRIGGER EDGE

<0.8V
. S-3239n
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DESCRIPTION (continued)

Pin 15 - Vertical position input

An internal monostable is triggered by the frame pulse applied on pin 14.
The display is allowed at the end of the cycle of the monostable. The RC network applied to this pin

gives the time constant of the monostable determining the position of the display on the screen.

Pin 16 - Vss (GND)
All voltages quoted are referred to Pin 16.

42



MOS
INTEGRATED
CIRCUIT

TV MICROPROCESSOR INTERFACE

® 6 PWM D/A CONVERTERS, WITH 64 STEP RESOLUTION, FOR ANALOGUE CONTROLS

® 13 BIT (8192 STEP) PULSE WIDTH-RATE MULTIPLIER D/A CONVERTER FOR TUNING
VOLTAGE. BUILT IN ANALOGUE SWITCH.

® CRT DISPLAY SECTION BASED ON A 64 x 64 FULLY PROGRAMMABLE MATRIX, UNDER
SOFTWARE CONTROL, WORKS WITH ANY TV STANDARD

® OPEN DRAIN OUTPUTS RATED UP TO 13.2V

® MAIN 5V POWER SUPPLY (12V USED FOR BIAS)

® STANDARD 40 PIN PLASTIC PACKAGE

The M 106 is a programmable LSI device for microprocessor controlled applications in TV and industrial
control fields. The M 106 uses state-of-the-art N-Channel MOS Silicon gate technology, with a single
+5V power supply and TTL compatible inputs and outputs. A +12V supply is used for bias of the
analogue switch circuit built on the chip.

The microprocessor interface includes a single phase clock input, a bidirectional 8 bit system bus, two
strobe inputs and an interrupt request output. A total of 7 variable duty cycle output signals are avail-
able. After simple RC filtering these signals become the analogue outputs of the system. One blanking

i i s nhaniimart Ar nranmhin Aata Am a2 OTV\ cavann Cinh+
and three colour cutputs are provided to display alphanumeric or graphic data on a CTV screen. Eight

general purpose digital outputs are provided with open-drain configuration.
The M 106 is available in a standard 40 pin dual-in-line plastic package.

ABSOLUTE MAXIMUM RATINGS*

Vpp** Supply voltage -03to 7 \Y,
Vet Reference voltage -03t0 7 \Y
Vaa Bias voltage -03t0 14 \%
V, Input voltage -03to0 7 \%
Vo (o) Off-state output voltage: PO to P6; Q0 to Q7 -03to 14 \Y,
all other outputs -03to 7 \

lo Output current: all outputs except pins 25, 26, 27, 28 max. 5 mA
pins 25, 26, 27, 28 max. 15 mA

Piot Total package power dissipation 0.8 W
Top Operating temperature 0 to 70 °C
Tetg Storage temperature -65 to 150 °C

* Stresses above those listed under "“Absolute Maximum Ratings’’ may cause permanent damage to the device. This is
a stress rating only and functional operation of the device at these or any other condition above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

** All voltage are referred to Vgg1= Vgso.

ORDERING NUMBER : M 106 B1
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MECHANICAL DATA (dimensions in mm) PIN CONNECTIONS
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D P <4 27 — d

, PO ~— 15 26]] —» B
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STA  ~—[|17 2] — iNT

2 — (|18 23)]+— HS

2/4MHz — [}19 2f)]+— V5§

RC  —[l20 21jl<=— Voo

5-3009/1
RECOMMENDED OPERATING CONDITIONS

Vob Supply voltage 45to 55 \%
Vet Reference voltage 5 to & v
Vaa Bias voltage 10.8 to 13.2 \Y
V, Input voltage 0 to Vpp \
Vo (o) Output off voltage: PO to P6; Q0 to Q7 max 13.2 Y
all other outputs max Vpp \
lo Output current: all outputs except pins 25, 26, 27, 28 max 2 mA
pins 25, 26, 27, 28 max 8 mA
¢ Clock frequency (selectable) (pin 19 at Vpp) 2 MHz
(pin19atVgsg) 4 MHz
f Oscillator frequency 3.2 MHz
R Resistance of the clock oscillator 22to 10 ko
C Capacitance of the clock oscillator 10 to 30 pF
Top Operating temperature 0to 70 °C
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BLOCK DIAGRAM
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STATIC ELECTRICAL CHARACTERISTICS

Typ. values are at Ty, = 25°C, Vpp= 5V; Vrer= 5V; Vgg= 12V)

{Over recommended operating conditions

Values
Parameter Test conditions Unit
Min. Typ. Max.
ViH Input high voltage Ail input pins
except 22-23 25 Vbp
(Hg-V v
ins 22-23
R 3 Vob
S S
VL Input low voltage All inputs excepts 0 0.8
pins 22-23
(Hg-Vy)) \%
pins 22-23
(He V) 0 0.4
h Input leakage current | All inputsexcept |V, =0 to 5.5V 10 uA
pin 18
lp Input bias current pin 18 Vg = 5.5V 10 70 BA
VoL Output low voltage All outputs loL=1.6 mA 0.4 \%
except pins
25-26-27-28-7
pins loL=8mA 1 \
25-26-27-28
pin 7 loL=0.25mA 30 45 mV
Von Output high voltage pin7 lon= -0.256 mA Vpp-30|Vpp-45] mV
lo(off) Leakage current All output except | Vo(otf)= 5.5V 10 uA
pins
3-5-25-26-27-28
30-32-34-36-38-40
pins Vo(off)= 13.2V 50 HA
3-5.25-26-27-28 (ofd
30-32-34-36-38-40
Ibp Supply current pins 3-5-25-26-34 Vpp= 5.5V 60 mA
laa Bias current Vag= 13.2V 300 HA
Note: The VS and Hy inputs have Schmitt-trigger action for accepting slow transition time signals.
DYNAMIC ELECTRICAL CHARACTERISTICS
Values
Parameter Test conditions Unit
Min. Typ. | Max.
to Loading time of the first byte from the strobe 26 s
display command (STA and STB both low) K
1 Loading time of any successive byte from the end . 24 s
of the previous load time see fig. 1 u
tsetup Setup time 4 us
thold Hold time 4 us
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Fig. 1

00 1007

tsetup thold
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DESCRIPTION

¢ - System clock

The ¢ input (pin 18) must be connected to the microprocessor clock, or to the clock oscillator pin in the
case where the microprocessor has a built in clock generator.

The clock signal can be 2 or 4 MHz. Pin 19 must be connected to Vpp if the frequency is 2 MHz, to Vgg
ifitis 4 MHz.

Internal registers load and read operations

M 106 can be fully programmed by loading a set of internal registers.

Table 1 shows the binary address code and function of each internal register.

The loading of each register, as shown by fig. 2, is performed in two steps: in the first phase, the four
bit address code (DO to D3) is sent on the bus, and latched by the STA strobe signal; in the second phase
the bus carries the 6 to 8 bit register content which is transferred to the addressed register by the STB
strobe signal.

When both STA and STB are in the HIGH state, the content of the addressed register will be read back
to the bus. The read operation is not allowed for registers 8 to 12.

Table 1 - Summary of the internal registers Table 2~ Loading and reading of
the internal registers
ADDRESS ) | =
N o T | Number Function STA | §TB Function
D3 (D2 |D1|DO| ©

O| H H H H 6 Converter n. 0 (PWM% the content of the
1| H H H L 6 Converter n. 1 (PWM .

2| H | H L H 6 Converter n. 2 (PWM) H H addressed register
3| H H L L 6 Converter n. 3 (PWM) is read back (except
4| H L H H 6 Converter n. 4 (PWM) for RS to R12)
5| H L H L 6 Converter n. 5 (PWM)

6| H L L H 6 Converter n. 6 MSB (PWM)
7| H L L L 7 Converter n. 7 LSB (BRM) L H address loading

8| L H H H 6 Window upper side position

9| L H H L 6 Window lower side position .

M| L | H|LI|H 6 Window left side position H L | dataloading

1 L H L L 6 Window right side position

12| L L H H 6 CRT display control .

13 L L H L 8 Open drain digital outputs L L pattern loading for

14| L L L H — Reset (only for testing) CRT display

{ 15| L L L L - Not used
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Fig. 2
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NOTE: TIMING 1S NOT CRITICAL ; EVERY wP HAS INSTRUCYION CYCLE LARGER THAN MINIMUM SET UP
AND HOLD TIMES FOR THE SHOWN OPERATIOI - 30m02

D/A converters for analogue controls

The 6 bit contents of registers ‘0 to 5, after a pulse-width conversion and external filtering, are used for
analogue commands as volume, brightness, colour saturation, contrast, tone and fine tuning.

The pulse width modulated output has a fixed period of 64 microseconds and variable width. The output
is open drain, can be filtered by a simple RC network and can be varied from OV to the reference voltage
(13.2V max) in 26 = 64 steps.

Tuning voltage D/A converter

Registers 6 and 7 may be considered as asingle 13 bit register. The corresponding outputs value is normally
used as a tuning voltage for a varicap tuner. The conversion uses a double modulation system, in order to
minimize the ripple after the filter. The 6 most significant bits (register 6) are converted using the same
pulse width modulation technique as registers 0 to 5.

The 7 least significant bits (register 7) generate a series of pulses with variable width and frequency (bit
rate multiplier).

This approach greatly reduces the amplitude of the low frequency components in the output voltage,
and allows an easier and more efficient filtering.

The converter’s output, P6, uses an internal analogue switch, operating in a push-pull mode, and switches
a very precise reference voltage, which is connected to the V ¢ pin.

The 0 volt level, in order to minimize the ground noise, is supplied through a dedicated pin Vg5, that is
externally connected to ground.

A 12V bias voltage must be connected to the Vg pin in order to operate the output stage in the push-
pull mode.

On screen display

The on-screen display interface uses a vertical sync signal applied to the Vg input and horizontal sync
signal applied to the Hg input.

A "vertical clock” is internally generated by dividing the line frequency Hg by a number N which
defines the height of the matrix element.

Assigning to N a value of 4/5/6 the height of the corresponding matrix element becomes 4/5/6 lines.
The choice of one of these values of N will adapt the M 106 to display on any video standard.

An internal RC oscillator, synchronized by the Hg input, gives a ""horizontal clock’, whose period
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DESCRIPTION (continued)

defines the width of the matrix element. The frequency must be adjusted in order to have a width equal
to 1/64th of the actual width of the screen.

The data to be displayed on the screen is normally contained in a rectangular “window”’. Inside the
window the BLK output generates a blanking signal, thus creating a black rectangular background for
the image. Position, height and width of the window are programmable by loading in registers 8-9-10-
11 a 6 bit position value of each side of the window. The vaiue is caicuiated in terms of the number of
vertical or horizontal clock pulses from an origin.

The origin (0, 0) corresponds to the trailing edge of the V5 and Hg pulses and is therefore located in
the upper left corner of the screen.

Inside the M 106, a dual 64 bit shift register synchronized by the horizontal clock, repeats the same
pattern over N lines using the first shift register, while the uP can load the second one with the new
pattern to be used in the next lines. Afterwards the new pattern content is transferred in parallel into the
first register. The loading of the second shift register is synchronized by the ¢ clock. This takes 8 sequen-
tial bytes, with the timing shown in fig. 1. The loading time for each byte is 24 microseconds.

The loading begins when both STA and STB go LOW. The corresponding state is decoded as a strobe
display’” command.

If the “strobe display”’ state is terminated by the uP before the internal shift register is completely
loaded, the remaining bits are zero-filled.

The display control register (12) defines the start and the end of the display function, the combination
of the colour outputs enabled (and therefore the colour of the image) and the timing signals used during
the load operation.

Table 3 shows the function of each bit of the display control register.

No timing signals are used if the pattern doesn’t change from line to line of the display (vertical or hori-
zontal bands). In this case the pattern can be loaded asynchronously only at the beginning, and will be
automatically repeated until the window is completely scanned.

The timing signals must be enabled for displaying character, because the line pattern is variable and must
be loaded in synchronism with the screen scan. The STA pin, normally used as a strobe input, becomes
bidirectional and generates for each frame a single pulse, negative going, and approximately 45 micro-
seconds long, N lines before the beginning of the window.

This signal is used by uP to initiate the first load operation.

The INT gives a series of pulses for each frame, with a period of N lines, starting N lines before the be-
ginning of the window and stopping N lines before the end of the window.

During the STA output pulse no control register loading is permitted and only the "strobe display”
state is accepted.

Table 3 - CRT display control register (N° 12)

Bit Function Logic level L Logic level H
0 Output R (Red) disabled enabled

1 Output B (Biue) disabled enabled

2 Output G (Green) disabled enabled

3 Nr. of lines each dot 5 (4%) 6

4 Timing outputs INT-STA disabled enabled

5 Display control stop start

* Available with metal option (contact local SGS-ATES sales office).
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MOS
INTEGRATED
CIRCUITS

PRELIMINARY DATA

SINGLE CHIP ORGAN (SOLO + ACCOMPANIMENT)

® SIMPLE KEY SWITCH REQUIREMENTS FOR 61 KEYS, IN AMATRIX OF 12x 6
LOW TIME REQUIRED FOR A SCANNING CYCLE OF 576 usec.
ACCEPTANCE OF ALL KEYS PRESSED
TWO KEYBOARD FORMATS: 61 KEYS (SOLO) OR 24+37 (M108), 17+44 (M208) KEYS (ACC. +
SOLO) WITH POSSIBILITY OF AUTOMATIC CHORDS OF THE "ACCOMPANIMENT” SECTION
TOP OCTAVE SYTHESIZER INCORPORATED FOR GENERATION OF 3 "FOOTAGES”
MORE THAN ONE CHIP CAN BE EMPLOYED WITH SYNCHRONIZATION THROUGH THE
RESET INPUT .
® SEPARATED ANALOG OUTPUTS (FOR EACH FOOT) FOR "SOLO”, "ACC.” AND "BASS”
SECTIONS (SQUARE WAVE 50% D.C.) WITH AVERAGE VALUE CONSTANT
INTERNAL ANTI-BOUNCE CIRCUITS
KEY DOWN AND TRIGGER OUTPUTS FOR "SOLO”, "ACC.” AND "BASS” SECTIONS
SUSTAIN FOR THE LAST KEYS RELEASED IN THE "SOLO” SECTION
CHOICE OF OPERATING MODE IN “ACC.” SECTION
— MANUAL,WITH OR WITHOUT MEMORIZATION OF THE SELECTED KEYS(FREE CHORDS
WITH ALTERNATE BASS)
— AUTOMATIC, WITH OR WITHOUT MEMORIZATION OF THE SELECTED KEY (PRIORITY
TO THE LEFT FOR AUTOMATIC CHORDS AND BASS ARPEGGIO)
® MULTIPLE CHOICE POSSIBILITY ON THE CHORDS IN AUTOMATIC MODE
— MAJOR OR MINOR THIRD
— WITH OR WITHOUT SEVENTH
® |LOW DISSIPATION OF < 600 mW
® STANDARD SINGLE SUPPLY OF +12V £5%
® |INPUTS PROTECTED FROM ELECTROSTATIC DISCHARGES

The M108 and M208 are realized on a single monilithic chip using N-channel silicon gate technology.
They are available in a 40 lead dual in-line plastic package.

ABSOLUTE MAXIMUM RATINGS*

Vop ©* Source supply voltage -0.3t0+20 \Y
vit¥ Input voltage -0.3t0+20 Y,
lo Output current (at any pin) 3 mA
Tag Storage temperature -65 to 150 °C

op Operating temperature Oto 50 °C

* Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is
a stress rating only and functional operation of the device at these or any other condition above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

** This voltage is with respect to Vgg (GND) pin voltage.

ORDERING NUMBERS: M 108 B1 for dual in-line plastic package
M 208 B1 for dual in-line plastic package
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MECHANICAL DATA (dimensions in mm)
Dual in-line plastic package
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GENERAL CHARACTERISTICS

The caracteristics of the M208 are similar to those of the M108; the only difference is the keyboard
split, which is 24+37 for the M108 and 17+44 for the M208 when used in "“accompaniment + solo’’
mode.

The circuit comprises:
a) 2 pins for clock input: one for the matrix scanning,the other for the incorporated T.0.S.;by connect-

ing both the clock inputs to. the same matrix scanning clock (1000.12 KHz), the three “footages”
generated are 16, 8’ and 4'.

b) 6 inputs from the octave bars (keyboard and control scanning

c) 3 multiplexed data inputs for addressing the bass selection. These inputs normally come from the out-
puts of an external memory (negative or positive logic with control inside the chip)

d) 8 signal outputs divided by section: 3 for the "SOLO" section (16’, 8’, 4°), 4 for the "ACC."” section
(16’ or root, 8’ or 3rd, 4’ or 5th, 8th/7th according to operating mode), 1 for the bass

e) 12 outputs for the matrix scanning
f) 5 "trigger’” and "key down” outputs: KPS (key pressed “SOLO"), TDS (t-igger decay “SOLO"), KPA
(key pressed “ACC."”), NPA (pitch present in “ACC.” outputs), TDB (trigger decay "BASS”) respec-

tively. These outputs, in conjunction with an external time constant, allow the formation of the en-
velope of the sustain and percussion effects. The duration of the trigger pulses is = 9 msec.

g) 1 input (reset) to synchronize the device or more than one device (with the same keyboard scanning
and using a single contact per key).
The reset action, provided by an external circuit, is of the "POWER ON RESET" (high active) type
and its duration must be = 0.5 msec.

h) 1 TEST pin (in use it must be connected to Vpp)
i) 2 supply pins.
MATRIX ORGANIZATION (Keyboard and controls)

M108/208 M108/208 Octave bar inputs

Matrix -

outputs B, B, B3 By Bsg Bg
F1 c; Cy C3 Ca Cs Ce
Fo C1# Co# C3# Ca# Cs# 7th OFF/7th ON
3 D, D,  Ds3 D4 Ds 3rd+/3rd-
Fa D1# Do# D3# Dg# Ds# Sust. OF F/Sust. ON
Fs E, E, E3 Eq Eg Latch/Latch
Fe F1 Fo F3 Fa Fg Man/Auto
Fy Fi# Fo# Fa# Fa#t Fs# 61/24 +37 (17 + 44)
Fs G, G, G3 Gy Gs Antibounce ON/Antibounce OFF
Fg Gq1# Go# Gg# Ga# Gs# ROM Low/ROM High
Flo Ay Ay Az Ay As = —————
Fu Ar# At Azt AgE AgE  ——
Fi2 By Bz B3 Ba Bs

L C is the first key on the left, Cg is the last key on the right of the keyboard. l

The main feature of this chip is the possibility of formating the keyboard either with 61 keys (only
”SOLO” without automatism) or separating it into two sec_tions ("ACCOMPANIMENT + SOLO")
with the possibility of chord and bass automatic in the first section.
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FEATURES

a) The "61/24 + 37" (17 + 44) control chooses the keyboard operating mode, i.e. the whole keyboard
dedicated to 'SOLO” or 24 (17) keys dedicated to "ACCOMPANIMENT"" and 37 (44) to ""SOLO".

b) The "Man/Auto” control, which operates only in case of “ACC.+ SOLO"”, chooses the manual or the
automatic accompaniment.

c) The ""Sust OFF/Sust ON" allows the storage of the “SOLO" section and handles the whole keyboard
or 37 (44) keys depending on the operating mode.

d) The "Latch/Latch” similarly allows the storage of the "ACC.” section and operates in “ACC.+ SOLO"
only.

e) The "3rd+/3rd-" which operates only in case of “ACC.+ SOLO"” and "AUTOMATIC", changes the
automatic chord generated from major to minor or viceversa.

f) The "7th OFF/7th ON” adds the seventh to the automatic chord generated.
g) The “Antibounce ON/Antibounce OFF"” disables the antibounce circuit which is usually enabled.

h) The "ROM Low/ROM High” selects between ROMs with return to ”"1” (Low active) or with return to
"0” (High active). Usually the chip is enabled for ROMs with return to "1” (Low active).

“SOLO" Operation

In this case the chip recognizes the whole keyboard as “SOLO"” and does not read the controls which
concern the "ACC.+ SOLO"” operation.

The chip identifies all the keys pressed and transfers to the outputs of each section (ACC. and SOLO)
the analog sum of corresponding pitches.

The outputs are current generators with average value constant, therefore it is sufficient to connect the
pins to one load and send the signals on to the filters.

In the case of "Sustain OFF”each new key pressed or released is accepted or deleted in a time <576 usec.
In the case of “Sustain ON” the chip has a different operation according to whether the new key (keys)
is pressed or released: each new key pressed is always accepted in a time <X 576 usec., whereas each key
released is deleted with a delay of 73 msec. and only if there are still keys pressed.

In fact, if after the 73 msec. there are no keys pressed, the last key (or keys) released remains stored
until new keys are pressed.

In this mode it is possible to have Sustain, with external envelope shaping, for the last keys (or key)
released. o

The pitch envelope is controlled by a D.C. signal KPS (any key pressed) and there is also an A.C. signal
TDS (trigger decay “SOLO") which provides a pulse whenever a key is pressed.

An appropriate antibounce circuit, inside the chip, solves the problems associated with the keyboard
contacts.

”"SOLO + ACCOMPANIMENT"” Operation

In this case the chip identifies the "ACCOMPANIMENT’’ on the first 24 (17) keys on the left, and the
"SOLO"" on the remaining 37 (44) keys and reads all the controls which concern the "ACC."” section.
The “SOLQ” function is identical to “61 keys” mode, but for the “ACC.” section there are two pos-
sibilities:

A) MANUAL
The chip identifies which keys are pressed in the "ACC.” section, and transfers to the “ACC” outputs
the analog sum of the corresponding pitches.
The "ACC." section is fully independent of the”"SOLQO" section and the signals(if there is no”"LATCH")
remain at the output only while the keys are pressed even if there is “"SUSTAIN ON”.
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The "BASS” section gives at the bass output an alternating bass between the first on the left and the
first on the right of the keys pressed in the “ACC.” section; the pitch switching timing is dependent on
an external ROM (3 bits).

The "LATCH” control stores the last keys released and the output signals, including the bass output,
remain until new keys are pressed.

The TDB (trigger decay "BASS”) output gives a pulse corresponding to every output change; there are
also two D.C. signals, KPA (any key pressed accompaniment) and NPA (pitches in output accompani-
ment) relative only to the "ACC.” section.

The first of these signals (analogous to KPS) concerns the keyboard and does not consider the

“"LATCH" condition.
The second on the contrary concerns the “ACC.” output and considers the “LATCH" condition.

B) AUTOMATIC
The chip recognizes in the "ACC." section only the first on the left of the keys pressed and, according

to the setting of the following controls, produces a major or minor chord with or without seventh only
the 4’ footage but with separated outputs for root, third, fifth and eighth (or seventh if the chord is
with seventh).

The bass section gives the bass arpeggio among root, third, fourth, fifth, sixth, seventh and eighth
with pitch switching dependent on an external ROM (3 bits).

In automatic mode the two octaves of the “ACC! section inside the chip are connected in parallel
both for the chord and for the bass; therefore by pressing anyone of the two keys of the same note
the chip generates the same chord.

The “LATCH” control stores the major chord and the bass pitches (until new keys are pressed); the
modification of the chord stored (from major to minor, addition of seventh) is always possible by
operating the proper controls: by releasing these controls the chord becomes major again. o
It is possible to delete the stored pitches both is manual and in "AUTOMATIC” mode by a Latch
control signal. -

Once again there are KPA, NPA, and TDB information; however the TDB pulse, which normally
appears at each arrival of the ROM codes, does not appear if there are no pitches in the "ACC.”
(and bass) outputs or, in the case of alternate bass (in manual mode) if the codes indicate conditions
of indifference.

RECOMMENDED OPERATING CONDITIONS

Parameter Test conditions Min. Typ. Max. Unit
Vss Lowest supply voltage 0 0 \Y
Vpbbp Highest supply voitage 1.4 12 12.6 \Y
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BASS TRUTH TABLES

LOW ACTIVE

External
Memory Code

Bass Arpeggio Output

Alternate Bass Output

(Automatic mode) (Manual mode)
(o] B A
1 1 1 No change No change
1 1 0 Root 1st on the left
1 0 1 3rd [
1 0 0 4th - — =
0 1 1 5th 1st on the right
0 1 0 6th - ——
0 o] 1 7th - ——
0 0 0 8th - ==

HIGH ACTIVE
External .
Bass Arpeggio Output Alternate Bass Output
Memory Code i

(Automatic mode) (Manual mode)
C B A
0 0 0 No change No change
0 0 1 Root 1st on the left
0 1 0 3rd —-——
0 1 1 4th —-——
1 0 0 5th 1st on the right
1 0 1 6th - — =
1 1 0 7th - — =
1 1 1 8th - — =
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STATIC ELECTRICAL CHARACTERISTICS (Positive

Tamp= 0 to 50°C unless otherwise specified)

Logic, Vpp= +10 to +14V, Vgs= 0V,

Parameter Test conditions Min. Typ. Max. Unit
INPUT SIGNALS
Vin Input high voltage Note 1 Vpp-1 Vbo \%
Note 2 4 18 \%
Note 3 Vpbp-2 Voo v
ViL Input low voltage Note 1 Vgs Vggti \%
Note 2 Vss Vgst0.6| V
Note 3 Vgs Vggt2 \
Iy Input leakage current V= +14V Tamb= 25°C 10 HA
LOGIC SIGNAL CUTPUTS
Ron Output resistance with respect 300 500 Q
to Vgg
Ron Output resistance with respect VouT= Vbp-1 15 25 kQ
to Vpp (driver off)
Von Output high voltage Vpp-0.4 Vbbb \%
Vé,_ Output low voltage Vsst0.2] Vgg+0.4] V
POWER DISSIPATION
Ibp Supply current Tamb= 25°C 30 45 mA
ANALOG SIGNAL OUTPUTS (the external load must be connected to Vpp/2)
lon Output current with respect Outputs loaded with 1 KQ 35 50 70 KA
to Vpp/2 resistor versus Vpp/2
loL Output current with respect Outputs loaded with 1 KQ -35 -50 -70 uA
to Vgg resistor versus Vpp/2

Note 1 : Refers only to the clock inputs.

Note 2 : Refers only to the inputs from the external memory.

Note 3 : Refers only to the reset input.
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DYNAMIC ELECTRICAL CHARACTERISTICS

Parameter Test conditions Min. Typ. Max. Unit
MASTER CLOCK INPUT
f; Input clock frequency 1000.12 KHz
ty, tf Input clock rise and fall time 1000.12 KHz 40 ns
10% to 90%
ton. toff Input clock ON and OFF times | 1000 KHz 500 ns
T.0.S. CLOCK INPUT
f; Input clock frequency 100 1000.12 2500 KHz
ty, tf Input clock rise and fall times 1000.12 KHz 40 ns
10% to 90%
ton: toff Input clock ON and OFF times | 2000 KHz 250 ns
L
DS and TDB OUTPUTS
ton Pulse duration 1000 KHz 9.216 ms
ty, tf Outputs rise and fall times 1000 KHz 100 ns
10% to 90%
INPUT CLOCK WAVEFORM
1 totf
90% /
i ton $-3368
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FREQUENCY RANGE OF EACH OCTAVE

(16°, 8’, 4’ footages)

o 2 61 65 123 130 246 261 493 523 987 1C46
— — — {
c B C B C B C B C B C
65 123 130 246 261 493 523 987 1046 1975 2093
8 REL A SRR A 75
c B C B C B C B C B C
PREL 246 261 493 523 987 1046 1975 2093 3% 4186
c B C B C B C B8 C B C
1
B1 B2 83 B4 85 86
ACC. SECTION SOLO SECTION s-3369n
(ONLY M108) (ONLY M108)

CONNECTION OF THE KEYBOARD AND CONTROL SWITCHES

1st OCTAVE on

LAST KEY

THE LEFT 2nd OCTAVE 3rd OCTAVE 4th OCTAVE 5th OCTAVE T CONTROLS
F1 F2 o Fi2 F1 Fi2 F1 Fiz F1 F1z F1 Fiz2 F1 Fz F3 F4 F7 F8 F9
L [ % % | S— T_4 ,,_+ % j ¢ ¢ . ‘i
5 l Lb 5
OCTAVE BAR BI B2 84 B5 86

ACC SECTION (ONLYM108)
(2o0cta es = 24 keys)

SOLO SECTION (ONLYM108)
(3 octaves =37(36+1)keys)

S$-33721

Note: The switch "OPEN" corresponds to "KEY NOT PRESSED” or “"CONTROL IN THE FIRST CONDITION" (see

the drawing "MATRIX ORGANIZATION").

TYPICAL APPLICATION

CLOCK GEN.

1000.12 KH z

VIBRATO
OSCILLATOR

+Voo +VYoo
2
)
e (00000 -
20 39

F 21 8 - 4

T0 Fito F12z T0 17 1 -O 8’ | SOLO OUTPUTS

2 r 32 16 +—-0 16
g +Voo 3 O 8th/7th
§ — 4 O 4'/5th ACC.
H 55 I I } I il. s 1 0De3a OUTPUTS
2 K ‘% U L L L L 6 —O 167R0OT
ST 3 7 —O BASS OUTPUT
8 15 |—O KP3
o B85 — 3 13 }—0O 703
< 14 —O KPA
2 s 35 11 —O NPR
é 12 —0O T0B
o B3 £ 10 4
* 9 B8 ROM

82 — ¥ o A

2
81 d 38 1 1

POWER - ON
RESET
CIRCUIT

5-3373
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TIMING DIAGRAMS
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Note: MCK is the master clock input (matrix scanning), ¢ 1, 92, ¢3 are internal phases to generate F1 + F12.
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MOS
INTEGRATED
CIRCUIT

PRELIMINARY DATA

MONOPHONIC SYNTHESIZER

LOW POWER DISSIPATION < 500 mW TYP.

N-CHANNEL SILICON GATE PROCESS

DIGITAL PORTAMENTO EFFECT

EXTERNAL CONTROL (WIiTH RC) OF THE PORTAMENTO SPEED IN THE 100 us to 150 ms
RANGE FOR EACH HALF TONE

EXTERNAL OSCILLATOR FOR PORTAMENTO (EXT.OSC.)

STANDARD SUPPLY (12V, GND)

MATRIX ORGANIZATION 12 x 6 WITH 61 POSITIONS FOR THE KEYBOARD AND 6 COM-
MANDS

RESET INPUT FOR FREQUENCY CLAMP

PRIORITY LEFT OR RIGHT OF THE PRESSED KEYS

3 CODED OUTPUTS FOR THE OCTAVE INFORMATION OF THE PLAYING FREQUENCY

2 TRIGGER SIGNALS TP AND TS FOR PERCUSSION AND KEY PRESSED

1 OUTPUT WITH DC CURRENT PROPORTIONAL TO THE PLAYING FREQUENCY

1 OUTPUT WITH PULSE FOR FALLING EDGE OF THE EXTERNAL SAWTOOTH WAVEFORM
(20 us)

SAWTOOTH WAVEFORM SELECTABLE (4', 8', 16, 32')

PROVISION FOR OBTAINING SAWTOOTH WAVEFORMS WITH FEW EXTERNAL COM-
PONENTS ON THE 4/, 8°, 16, 32 FOOTAGES

1 OUTPUT WITH FOOT AND DUTY CYCLE ON FOLLOWING COMMANDS

4 OUTPUTS WITH 50% DUTY CYCLE (2, 4, 8', 16')

The M110 is realized on a single monolithic silicon chip using low threshold N-channel silicon gate MOS
technology. It is available in a 40 lead plastic package.

ABSOLUTE MAXIMUM RATINGS*

Vpp** Supply voltage -0.3 to 20 \%
V, Input voltage -0.3to 20 \%
lo Output current (at any output pin) 3 mA
Totg Storage temperature -65 to 150 °C
Top Operating temperature Oto 50 °C

*

* %

Stresses above those listed under ""Absolute Maximum Ratings’’ may cause permanent damage to the device. This is
a stress rating only and functional operation of the device at these or any other conditions above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

All voltages are with respect to Vgg (GND).

ORDERING NUMBER: M110 B1 for dual in-line plastic package
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MECHANICAL DATA (dimensions in mm)
Dual in-line plastic package (40 lead)
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STATIC ELECTRICAL CHARACTERISTICS (Vpp= 12V £5%, Vgs= 0V, Tp= 0 t050°C

unless otherwise specified)

L Parameter Test conditions l Min. Typ. | Max. Unit I
CLOCK INPUT (pin 11)

Viy Clock high voltage Vpp-1 Voo \%

\TH Clock low voltage Vgs Vggti Vv
DATA INPUTS (pin 9, 10, 12, 15, 16, 29, 30, 31, 32, 33, 34)

VK Input high voltage Vpp-2 Vpbp Vv

VL Input low voltage Vss Vggt2 \

I Input leakage current V=126V Tamb= 25°C 10 HA
DATA OUTPUTS (pin 13, 14, 21, 22, 23, 24, 25, 26, 27, 28)

(2,3,4,5,6,7, 35, 36, 37, 38, 39, 40 with external pull-up)
RouT Outputres. to Vgg for Vo=Vpp -1 300 500 Q
Outputres. to Vpp (driver OFF) 15 25 K

Von Output high voltage Vpp-0.4 Vbbb \%

VoL Output low voltage Vgg+0.2 |Vggt0.4| V |
POWER DISSIPATION

50 Supply current [ Tamp=25"C | | 30 ] =0 [ma]
INTERNAL OSCILLATOR (pin 8)

RC external C=47nF R=2.2M (%) 0.07 KHz |

C=47nF R=1K&(*) 125

OUTPUT PULSE 20 us (pin 20)

VoHn Output high voltage lon=0 8 9 \Y

Voo Output low voltage lop =300 uA Vsg Vgst0.3| V

RouT Outputres. to Vgg for Vo=6V 0.5 1 KQ

Outputres. to Vpp 5 8

(*) Max. admissible value of R = 2.2 M2; min. admissible value of R = 1 K.

DYNAMIC ELECTRICAL CHARACTERISTICS (Vpp=12V £5%,Vgss=0V, Tymp=0to

50 °C unless otherwise specified)

Parameter ] Test conditions I Min. I Typ. | Max. [ Unﬂ
CLOCK INPUT (pin 11)
i Input clock frequency 1600 2000.240 | 2500 KHz
ty, tf _Input clock rise and fall time 40 ns
10 to 90%
ton. toff  Input clock ON and OFF times 2 MHz 200 250 ns
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GENERAL CHARACTERISTICS

The circuit includes:

Pin 2,3, 4,5,6,7, 35,36, 37, 38, 39, 40

F1 to F12: outputs for selection of notes with 22 Ks external pull-up. The maximum allowable ex-
ternal capacity must be < 500 pF. When not selected these outputs are at the high state (+12V).

Pin 29, 30, 31, 32, 33, 34

B1 to B6: inputs for selection of octave with 5.6 K external pull-up so that these are at the high state
when not selected.

Pin 12

L/R input for selecting priority to the left or right.

— if priority to the right is selected the note relative to the key farthest to the right of those pressed is
supplied at the output

— priority to the left gives the possibility of choosing one key out of the first 12 pressed, starting from
the left

— the internal pull-up is between 200 and 350 Ks2 .

Pin 15
BC: input for selecting priority key in the case of priority to the left.

Pin 11

Clock: input frequency for generating notes.
(The internal logic of the system provides a precision equal to that of the TOS-M087-MO083).

Pin9, 8
Ex Osc-RC of Clock for portamento:

— an external oscillator with square wave can be connected at the first input (pin 9) limiting the max.
frequency to 160 KHz. The duty cycle can be as desired provided that the minimum duration of the
0" and of the 1" is 2 us.

— the 2nd input (pin 8) foresees the use of an external RC with the possibility of varying the frequency
of the internal oscillator by regulating R.
The maximum frequency value which can be measured on the pin must have a period T = 6 usec.
With values of R= 2.2 Mq (potentiometer) and C = 4.7 nF, we obtain T ,;,= 8 is and T ;.= 14 ms.
The corresponding portamento time between the 2 keys at the two extremes of the keyboard is:
min. time = 7 ms, max. time =~ 12 sec.

— the portamento time between 2 semitones can be de