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INTRODUCTION

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







NUMERICAL INDEX

Type

MO0b54
M055
M082/A
MO083/A
M086/A
MO089
MO090
MO091
M099
M106
M108
M110
M120
M142/A
M190
M191
M192
M193/A/C/D
M208
M258
M259
M268
M269
M274-XCARD
M702
M706
M714
M730
M731
M738
M740
M741
M747
M750
M751
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Type

M752
M754
M755
M756
M760/A
M761/A
M764/A
M1024
M1124
M2102A
M2102AL
M2114
M2316E
M2716
M4015
M4027
M4116
M5156
M5912
M22100
M36000
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169
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177
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237
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251
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279
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303
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FUNCTIONAL INDEX

Type

Music
MO082/A
MO083/A
MO086/A
M108
M110
M208
M258
M259
M268
M269
M738
M740
M741
M747

TV & RADIO
M054

MO55

M091

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/MOS
COS/MOS

TELECOMMUNICATIONS

M089
MO090
Mo9¢
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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FUNCT'ONAL 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

COSs/MOs
COSs/MOs
COS/MOS
COS/MOS
COSs/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 ROMs.

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. The 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: Vee=+5V
— Used in static and dynamic systems (Z80/M3870/M36000)
— Compatible with bipolar circuits

N
z

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

— Supply voltages: Vpp= +12V, V=5V

— Used in static and dynamic systems

Compatible with bipolar circuits

|

w
2

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

— 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: Vo= 5V
Used for UV erasable and electrically programmable ROMs (M2716)
Compatible with bipolar circuits

o
z

-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= 1.5 to 5V

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

1 OF 16 DECODER

SPECIFICALLY DESIGNED FOR TV APPLICATION

MINIMIZATION OF THE EXTERNAL COMPONENTS

INTERNAL PULL-UP FOR USE WITH LIGHT PRESSURE SWITCHES (M054)
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*

* %

Vob Supply voltage -0.5to0 20 \%
V, Input voltage ~0.5to0 20 \%
Vo (offy Off state output voltage (M 055 type) 20 \Y
Piot Total power dissipation 1 W
Tstg 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 L (PUll-up enabied)
MOS0 (Pull-up disabled
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INPUTS
M 1025 output code
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RECOMMENDED OPERATING CONDITIONS
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OtOVDD
Oto 70

Off state output voltage (M055 type)

Operating temperature

Supply voltage
Input voltage

Vbb
Vv,

Vo (o)
Top
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Values at 25°C
Parameter Test conditions Unit
Min. | Typ. | Max.
Vin High level input A-B-C-D-E Inputs Vpp-1 Vop | v
voltage G Tnput 3 Voo
VL Low level input A-B-C-D-E Inputs 0 Vpp-4 v
voltage G Tnput 0 0.3
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 | wA
Vop= 8V
lo(offy Off state output current (M 054 Type) M 055 Type
VDD= 19v VO(off)= 8Vv 1 MA
Ipp Supply current Vpp= 19V
All input to Vgg 25 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 - M0O55 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 MO82A, MO83A, MOSGA 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 Vg5 (GND) +20t0-0.3 \%
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: MO082B1 MO082A B1
MO083B1 MO83A B1
MO086B1 MO86A B1
MECHANICAL DATA Dimensions in mm
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PIN CONNECTIONS

*Vpp E 1 6 ] F13
crock [f 2 15
mvss |3 "E
f2 o MOB2IA ]
o - MO083/A e
o ffs 1)
F9 q 7 10[)
Fe o [|o af)
papryyns
*vpp 7 6

I

I
Fi2 |3 ul] F8

I

()]

F10

Fo [« F7
MO086/A
Fe [Is 12[] Fo
Fs [s 1] 3
F2 |7 10[] Vssxx
£ qa sf] ne.
S$-2990/1

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

CLOCK ol PHASE
INPUT GENERATOR

* F1 is the highest output frequency
and its musical equivalent is: C

** For the MO82/A, M0O83/A, only.

RECOMMENDED OPERATING CONDITIONS

$-299m11

BLOCK DIAGRAM
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Values
Parameter Test conditions Unit
Min. | Typ. | Max.
Vgg Lowest supply voltage 0 0 \%
Vbb Highest supply voltage +10 +12 | +14 \%




ELECTRICAL CHARACTERISTICS (0°C<T,mnp <50°C;Vss=0V;Vpp=+10V to+14V unless

otherwise specified)

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

\ Input clock, low Vss Vgs+1 \% 1
Vin Input clock, high Vpp-1 Vbp \Y

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

Von Output high 0.75 mA Vpp-1.5 Vbp \ 2
VoL Output low 0.70 mA Vsg Vggt1 \ 2
tyor tfo Qutput rise and fall times 250 2500 ‘ns 3

500 pF load
ton, toff  Output duty cycle M 082 30 %
.M 083, M 086 50

Ibp Supply current 24 35 mA | *
A\l Input clock frequency MO082, M083, M086 100 4000.458 | 4500 kHz

fy Input clock frequency MO82A, MO83A, MO86A 100 2000.24 | 2500 kHz
* Output unloaded.
Fig. 1 Input clock waveform

$-2992

Fig. 2 - Output signal d.c. loading

MAX SOURCE CURRENT=0.75SmA

Yo [vop=+14 |
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7/4 (OPERATING AREA)

Vo

MAX SINK CURRENT =0.70mA

7

I SINK Vs. Vg
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boresd
K20<d (CURRENT OVERLOAD AREA)
(
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Fig. 3 - Output loading
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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 MO099 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*

Voo ** 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
-05to 17
10

640

Oto 70
-40to 70
-65 to 150

\Y
Vv
\%
mW
°C
°C
°C

* Stresses above those listed under ""Absoiute 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.
SS

ORDERING NUMBERS:

MO089/M099 B1 for dual-in-line plastic package
M089/M099 D1 for dual-in-line ceramic package
M089/M099 F1 for dual-in-line ceramic package, frit seal




MECHANICAL DATA (dimensions in mm)

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

The M089 and MQ99 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 M089, 6
bit for M099) when inputs E;, and E, are low. The address bits in both matrices consist of: 3 input
selection bits (X4-X,) and a single output selection bit (Yo). 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 mustbe a 1.

!D Yo | X,

xllxe}

MO089 Shift Register Bit Allocation

fD Y0|X2 X;| Xo | R
MO099 Shift Register Bit Allocation

Ol X | X |X|X]|O0

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
high transition of one or both enable inputs.

ENABLE INPUTS TRUTH TABLE

= E FUNCTION

E1 2 M089 M099

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 )
Data after enable transition b R Switch status
L disconnect L L all switches reset
H connect H L no change
L H addressed switch disconnected
H H addressed switch connected
DATA BITS TRUTH TABLE FOR SWITCH SELECTION
04 02 03 04 Og 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 O the shift register must be loaded with the

code:

MO089

MO099

D Yo X2 X1 Xg

D Yg X2 X1 Xg R

to connect

to disconnect

11110

01110

111101

011101
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ELECTRICAL CHARACTERISTICS (T,,,= 0 to 70°C for M089/M099 B1; -40 to 70°C for
M089/M099 F1,D1; Vpp= 14V to 16V unless otherwise specified)

Parameter

Test conditions Min. Typ. Max. | Unit
Ron* ON-resistance Tamb=25°C
Vi (A, B)= 3.5V 10 15 Q
Vpp= 14V Ip(min)= 10 mA
ARgonN  ON-resistance variation in Tamp=25°C
any package Vi=3.5V
_ + 2 %
Vpp= 14V
Ip=10mA
Ibp Supply current 7 mA
Ly Input leakage pins 4,5 .
1213 V=5V 1 uA
Via, Vig= 4.5V A
Vo1, Vog= 1.5V 02
pins 1,9
Via, Vig= 6V
4 A
VOl:VC)B: 1.5V ! K
ILo Output leakage Vo1, Vog= 4.5V 0.2 uA
pins 2,6, 7 Via, Vig= 1.6V
8,10, 14
15,16 Voi,Vog=6V A
Via, Vig= 1.5V ! .
Viow Logic O input level All inputs -0.3 0.8 \%
Vhigh Logic 1 input level All inputs 4.5 Vpbp \Y
CT Cross-talk attenuation See fig. 4 90 95 dB
lo Off isolation See fig. 6 90 95 dB
feL Maximum clock input frequency 1 MHz
TLa Lag time 100 ns
Tipy  Leadtime See fig. 6 for M089 400 e
fig. 7 for M
TLos See fig or M099 150
Twr Write time 3 us
tw Clock pulse width 0.4 100 us

*

See fig. 1 and 2 for Ry variation with temperature and Vg|as.
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Fig. 1 - Roy derating vs. temperature typ.
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Fig. 3 - Ron measurement
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Fig. 5 - Off isolation measurement
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Fig. 2 - Ron derating vs.
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Fig. 4 - Crosstalk measurements
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TIMING DIAGRAMS

Fig. 6 - MO89 timing diagram
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M0S
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 \Y
V- Negative supply voltage -75 \Y%
Vo, Digital inputs -0.3to 10 \
Vai Analog inputs V-<V,<V+ \Y,
+V et Positive reference voltage -03< V), <V+ \%
Vet Negative reference voltage V-<V,<03 \%
Piot 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
MO090 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 Vs
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 (DI), 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 (AO0), 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 e, -V ef), pins 16, 15

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

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

Parameter Test conditions Min. Typ. Max. Unit | Note
STATIC ELECTRICAL CHARACTERISTICS
v* Positive supply vc;;t;;); 1 4.75 5.0 5.25 \%
A\ Negative supply voltage -5.25 -5.0 -4.75 \%
+Vief Positive reference voltage 2.375 25 2.625 \
Vet Negative reference voltage -2.625 -2.5 -2.375 \%
Ris Al resist. during sampling 200 Q
Rins Al resistance non 10 MQ
sampling
Ro AO resistance 50 Q
Vou Digital output lop=5mA 45 \
VoL Digital output loL.=5mA 0.5 \
Vin Pins5,6,7,9, 10 2 \Y
VL. 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)

L 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
tsporr DO to TXSYN off delay 70 ns 2
tCcDXH DO high to TXCK delay 200 ns 2
tcpXL DO low to TXCK delay 180 ns 2
tDoOR DO rise time 40 ns 2
tDoF DO fall time 20 ns 2
tsrc RSYN to RXCK delay 50 1/FR-50 ns 1
teDRS DI to RXCK set up time 10 ns |
tepRH D! to RXCK hold time 60 ns
tspo AO to RXSYN delay for sample n - 1 800 ns
trc Clock rise time 50 ns
tre Clock fall time 50 ns
MckrE 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 5 V/us
SLEW- AQ negative slew rate 5 V/us
SYSTEM CHARACTERISTICS (see Fig. 2 and 3)
s/a Total distortion Al =-1dBm 0 30 dB 3
Al =-15dBm 0 38 dB 3
Al =-34dBm 0 35 dB
Al =-50 dBm 0 20 dB 3
AG/G Gain traking Al =+3 dBm 0 0 dB 4
Al =-20dBm 0 0 dB 4
Al =-50dBm 0 +0.15 dB 4
Al = -66dBm 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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M0OS
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

M091: 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 0V) 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 ina 16 pin
dual in-line plastic package.

ABSOLUTE MAXIMUM RATINGS*

Vpp ** Supply voltage -0.3to0 20 \%
V, Input voltage -0.3to 20 \%
I Input current -b mA
Vo (off) Off-state output voltage 20 \Y
lo Output current (except pins 12-13) 5 mA

(pins 12-13) 15 mA
Piot Total package power dissipation 500 mW
Tag 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
V, Input voltage 145 V
Vo (o) 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 0 70 °C
Piot Total package power dissipation 1500 mwW
Co - 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 uF
R4, 15 Resistance at pins 4-15 220 (270 Ko

* 1o4 The output current of pin 4 is internally limited.
** C, Values up to 100 uF are allowed using a 1K resistor in series with pin 4.

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions).
Typical values are at T,p,,= 25°C, Vpp= 13V. )

Values
Parameter Test conditions Pins Unit
Min. | Typ. | Max.
Vie Low level input voltage Vpp=11.51t0 14.5V 1-2-10-11-14 0.8 \
Viy High level input voltage Vpp= 11.5to 14.5V 1-2-10-11-14| 3.5 \Y ‘
Voo Low level output voltage Vpp=11.5V 12-13 \% |
loL = 10 mA - 1 g
Vpp= 11.5V v 1
loL=1mA 3 1 |
Vo Threshold voltage Vpp= 11.5to 14.5V 6-9-15 4 |
\%
4-8 2 )
[N Input current Vi =145V 10 uA i
10 (off) Off-state output current Vpp = 14.5V 3-4-5-9-15 20
uA
12-13 100
Ibp Supply current Vpp= 14.5V 25 mA
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DYNAMIC ELECTRICAL CHARACTERISTICS (T,m,= 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.
PO 1 S S ¥
+ Yoo ‘Vss (GND)
|
15 | 15 f Y | |
oM ka | ko ‘L 1 - ’], 1‘6 >15ka ) ~WRITE
M193 |- -08af ouT
[ CLOCK |, 13 YT 4L p-BLANKING
82k0 s ,}w
. _—
LATCHING L M 091 >18kn
CONSTANT 33°°FI or 5 [FiELD. >
5.6k0 47k BLANKING
v —s M 191
CLOCK O0SCILL. 68 nl
27k pF LK_})]’Skﬂ
v —
i N U .
112 CLOCK FREGUENGY |° g . .
TPUT
15k0 180K 220k0 BAND DISABLED
CT - o L 1 MANuALDISPLAV g E‘S .
{ NABLED
VERTICAL POSITION  ppq o DISPLAY OISPLAY i
nf o B ENABLE
$-3230/3
22C
+ -
212 uF 10100 wF
——
Fig. 2 Fig. 3
4.!2V
31LINES* PIN 13 Ry =1.2k0
PINS 12-13
; 30pF
5-2906 ,
PIN 12
# :THE LINES CORRESPOND TO A 5-3234
HALF FRAME 5-323311
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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 - Pin1 > 3.5V —_I——-l_-mcegn EDGE
< 0.8V

$-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
| l TRIGGER EDGE
< 08V

5-3236

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 Vss (GND); when using pin 2, pin 1 must be at V.

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 capaciter 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 Kq 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 Vg 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 - VDD

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  wemm
BAND AV -— -
BAND VHF [I] mmmw  swss s
BAND UHF -_— e e o
S-3237

11 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
shown in fig. 7.

Fig. 7

constant connected to pin 9 as

PINS

- 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
CLOCKBURST|| I || l||||l|||, II ||‘||l | II I
| |
tw5=1.3us_ -
|
TS |36y
e 15:15x36=504 us ! !
. 16 -369ms e __‘
18us REPETITION TIME '
3.6us  36us
5
le -
DATA
INFORMATION LSB MSB LS8 [ —[ ] MSB Lss ] [ I [ [ [ 1 MSB I
BAND PROGRAM TUNING VOLTAGE SEARCH
s 3222/2
—_ —t

Pin 11 - Data input
This pin accepts the 15 bit serial Data information available from 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 connected
between the open drain output transistor and Vpp.White level corresponds to disable of the internal

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.

R >3.5V ————
Fig. 9 ’_| TRIGGER EDGE

<0.8v

$-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 - Vgs (GND)

All voltages quoted are referred to Pin 16.
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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 LS| 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
and three colour outputs 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 *

Vop ¥ Supply voltage -03to 7 Vv
Vet Reference voltage -03to 7 Y
Vaa Bias voltage -03to 14 \%
V, Input voltage -03to 7 \%
Vo (oth) Off-state output voltage: PO to P6; Q0 to Q7 -03to 14 \%
all other outputs -03t0 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= Vggo-

ORDERING NUMBER : M 106 B1
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MECHANICAL DATA (dimensions in mm) PIN CONNECTIONS

Vss) —=(1 wp— oz
D1 - 2 39— D2
a) ~—q3 38f]— . Q3
00 (4 37fl~— O3
1L Q0 =—1{5s 36— Qs
Vo —10 6 35|) ~—> D4
P6  —[7 34[] —
Vief <+—1(] 8 B~ 05
g 32— s
Ps  <~—(l10 31fJ-——s D6
P4 ~—in 30— Q7
P3 =12 29[} =—> D7
P P2 13 28] — R
b P e ph— 6
, \ PO ~— (s 26(] —> B
a sT8 — (|15 25| — BLK
STA  =<—= ({17 26— iNT
2 —[]18 23|]+~— HS
2/4MHz — [J19 2[]]«— VS
RC  —q20 21[l<=— VoD
$-3009/1
RECOMMENDED OPERATING CONDITIONS
Vob Supply voltage 45t0 55 \%
Vet Reference voltage 5 to 6 \
Vaa Bias voltage 10.8 to 13.2 \Y
V, Input voltage 0 to Vpp \%
Vo (ot) Output off voltage: PO to P6; Q0 to Q7 max 13.2 \%
all other outputs max Vg \%
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 19atVpp) 2 MHz
(pin19atVsg) 4 MHz
f Oscillator frequency 3.2 MHz
R Resistance of the clock oscillator 22to 10 ke
C Capacitance of the clock oscillator 10 to 30 pF
Top Operating temperature 0to 70 °C
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STATIC ELECTRICAL CHARACTERISTICS

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

(Over recommended operating conditions

Values
Parameter Test conditions Unit
Min. Typ. Max.
Vin Input high voltage All input pins
except 22-23 25 Vpobp
HS_VS
\%
pins 22-23
{(Hg-V) 3 Vbb
ViL Input low voltage All inputs excepts ] 0.8
pins 22-23
{(Hg-V5)) v
pins 22-23
(He-Ve) 0 04
h ‘Input leakage current [ All inputsexcept |V =0 to 5.5V 10 LA
pin 18
lp Input bias current pin 18 Vg =55V 10 70 MA
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
VoH Output high voltage pin 7 lony= -0.256 mA Vpp-30|Vpp-45] mV
lo(offy  Leakage current All output except | Vo (off)= 5.5V 10 A
pins
3-5-25-26-27-28
30-32-34-36-38-40
pins \% =13.2V 50 HA
3-5.25-26-27-28 | ©°™"
30-32-34-36-38-40
Ibp Supply current pins 3-6-25-26-34| Vpp= 5.5V 60 mA
laa Bias current Vagg= 13.2V 300 uA
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 2%
display command (STA and STB both low) us
t Loading time of any successive byte from the end . 2%
of the previous | oad time see fig. 1 Hs
tsetup Setup time 4 us
thold Hold time us
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Fig. 1

|

tsetup thold

s 3012

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 Vp if the frequency is 2 MHz, to Vgg
if itis 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 e | =
N [ Neer Function STA | §TB Function
D3| D2 | D1 | Do °FP!
0| H H HI|H 6 Converter n. 0 (PWM) the content of the
11 H H|H]|L 6 Converter n. 1 (PWM) dd d regist
2/ H|H|L|H 6 | Converter n.2 (PWM) b | oy | 2CCressecredister
3| H H | L L 6 Converter n. 3 (PWM) is read back (except
41 H | L | HJ|H 6 Converter n. 4 (PWM) for R8 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 .
(L | H|L]|H 6 Window left side position H L | dataloading
1 L H L L 6 Window right side position
i2| L L H H 6 CRT display control " loading f
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

561053 ——-—{ ADORESS oTA (158)
Dato07 Dgl:g:za)
13t PHASE 2M9 pHASE

NOTE: TIMING IS NOT CRITICAL ; EVERY uP HAS INSTRUCTION CYCLE LARGER THAN MINIMUM SET UP
AND HOLD TIMES FOR THE SHOWN OPERATION. < som2

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 a single 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 Vgg,, that is
externally connected to ground.

A 12V bias voltage must be connected to the Vgg 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 \75 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 value is calculated 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 Vg 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 P to initiate the first load operation.

The TNT 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 (Blue) 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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M0S

CIRCUITS

NTEGRATED

S
o

PRELIMINARY DATA

INGLE CHIP ORGAN (SOLO + ACCOMPANIMENT)

SIMPLE KEY SWITCH REQUIREMENTS FOR 61 KEYS, IN A MATRIX 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

® L OW DISSIPATION OF < 600 mW
® STANDARD SINGLE SUPPLY OF +12V £5%
® |NPUTS 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*

Vpp ** Source supply voltage -0.3t0+20 Y,
v Input voltage -0.3t0+20 \Y
[ Output current (at any pin) 3 mA
Tag Storage temperature -65 to 150 °C
Top Operating temperature Oto 50 °C

*

o

* 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.

RDERING 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

14
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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 (trigger decay “SOLO"), KPA
(key pressed “ACC."), NPA (pitch present iin “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 B,y Bsg Bg
F1 C1 Ca C3 Ca Cs Ce
Ty Ci# Co# C3# Ca# Cs# 7th OFF/7th ON
F3 D, Dy, D3 Dy Ds 3rd+/3rd-
Fa Dy# Do# D3# Dy# Ds# Sust. OFF/Sust. ON
Fs E; E, E3 Eq4 Es Latch/Latch
Fe Fiy Fy F3 Fa Fg Man/Auto
Fy Fr# Fo# Fa# Fo# Fo# 61/24 + 37 (17 + 44)
Fs G, G, G3 Gg Gsg Antibounce ON/Antibounce OFF
Fo G # Go# Ga# Ga# Gs# ROM Low/ROM High
Fio A1 Az A3 Ag As
Fl1 Aq# Ap# Az# Ag# Ag#  ——————
Fiz B1 Bz Bs Bs Bs -

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

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 sections ("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 "SOLQ" 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 OF F”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 psec., 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.

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 "SOLO” 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"SOLO"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 "LLATCH" 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
Vgg Lowest supply voltage 0 0 \Y
Vpp Highest supply voltage 1.4 12 12.6 \
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BASS TRUTH TABLES

LOW ACTIVE

External
Memory Code

Bass Arpeggio Output

Alternate Bass Output

(Automatic mode) (Manual mode)
Cc 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 0 1 7th —_——
0 0 0 8th S

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

(Automatic mode) (Manual mode)
Cc 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 Logic, Vpp= +10 to +14V, Vgs= 0V,

Tamp= 0 to 50°C unless otherwise specified)

Parameter Test conditions Min Typ. Max Unit
INPUT SIGNALS
Vi Input high voltage Note 1 Vpp-1 Vpbbp \%
Note 2 4 18 \%
Note 3 Vpp-2 Vbbb \
ViL Input low voltage Note 1 Vss Vggt1 \Y
Note 2 Vss Vss+0.6 \%
Note 3 Vss Vggt2 \
Iy Input leakage current V= +14V Tamb= 25°C 10 uA
LOGIC SIGNAL OUTPUTS
Ron Output resistance with respect 300 500 Q
to Vgg
Ron Output resistance with respect VouT= Vpp-1 15 25 kQ
to Vpp (driver off)
Vouy Output high voltage Vpp-0.4 Vbbp \Y
V0‘|_ Output low voltage Vgs+0.2| Vgs+04| V
POWER DISSIPATION
Iop Supply current Tamp= 25°C l [ 30 l 45 l mA

ANALOG SIGNAL OUTPUTS (the external load must be connected to Vpp/2)

to Vgg

resistor versus Vpp/2

lon Output current with respect Outputs loaded with 1 KQ 35 50 70 LA
to Vpp/2 resistor versus Vpp/2
loL Output current with respect Outputs loaded with 1 KQ -35 -50 -70 MA

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
; 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
TDS 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
toff
LL (o)
90°% /K
50°%
10’/.i K }
tr ' ton 5-3368
r~ B "
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FREQUENCY RANGE OF EACH OCTAVE

(16’, 8’, 4’ footages)
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TIMING DIAGRAMS
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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 (WITH 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 QUTPUT 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 -0.3t0 20 \%

Input voltage -0.3t0 20 \Y
lo Output current (at any output pin) 3 mA
Tstq 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, Tmp= 0 t050°C

unless otherwise specified)

I
Parameter Test conditions I Min. ] Typ. I Max. UnitJ

CLOCK INPUT (pin 11)

Vin Clock high voltage Vpp 1 Vpp \Y,

Vi Clock low voltage Vss Vggtil \Y
DATA INPUTS (pin 9, 10, 12, 15, 16, 29, 30, 31, 32, 33, 34)

ViH Input high voltage Vpp-2 Vbbb \Y

Vie Input low voltage Vss Vggt2 \Y

I'N Input leakage current V=126V Tamp= 25"C 10 MA
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)
RouTt  Outputres. to Vgg for Vo=Vpp -1 300 500 9]
Output res. to Vpp (driver OFF) 15 25 K2

Vou Output high voltage Vpp-0.4 Vpbbp \Y

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

Ibp Supply current ] Tamp=25°C I J 30 , 50 I mA I
INTERNAL OSCILLATOR (pin 8)

RC external C=47nF R=2.2MQ (*) 0.07 KHz

C=4.7nF R=1KQ(*) 125

OUTPUT PULSE 20 us (pin 20)

VoH Output high voltage lon=0 8 9 \

VoL Output low voltage loL=300 A Vss Vgst0.3| V

RouTt Outputres. toVgg for V=6V 0.5 1 K

Output res. to Vpp 5 8

(*) Max. admissible value of R = 2.2 M{2; min. admissible value of R = 1 K.

DYNAMIC ELECTRICAL CHARACTERISTICS (Vpp= 12V £5%,Vgs=0V, Tynp=0to

50 °C unless otherwise specified)

Parameter l Test conditions l Min. I Typ. I Max. J Unit
CLOCK INPUT (pin 11)
fi Input clock frequency 1600 2000.240 | 2500 KHz
ty, tg Input clock rise and fall time 40 ns
10 to 90%
ton, tofs  Input clock ON and OFF times 2 MHz 200 | 250 ns
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GENERAL CHARACTERISTICS

The circuit includes:

Pin2,3,4,5,6,7, 35,36, 37, 38, 39, 40

F1 to F12: outputs for selection of notes with 22 Ko 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 K.

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-M083).

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 Ma (potentiometer) and C = 4.7 nF, we obtain T ;=8 s 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 defined by applying the following formula:
Portamento time = 16 x oscillator frequency period

The two oscillators must not be switched on simultaneously; use of one must exclude the other. The
pin for the oscillator not in use is connected to Vgg.

— The portamento time between 2 keys is proportional to the distance between them; this means that
the law of portamento/keys variation is linear.
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GENERAL CHARACTERISTICS (continued)
Pin 10

Reset Sync.: input required when several SGS-ATES devices are used, all having the same type of scan-
ning, so that only one contact need be used per key. Ohterwise it is connected to Vgg.

Pin 16

Reset input (active high) active on outputs 2’, 4’, 8, 16’, output with foot duty cycle programmable,
output pulse 20 us.

Pin 28, 27, 26

OA-0B-0C: used in binary code of the octave to which the note selected belongs. Theshighest weight
code is relative to the lowest octave. The 3 outputs are of the push-pull type.

Pin 25

Output with foot and duty cycle programmable; digital output with possibility of 4 functions: 8’, 12.5%,
8'25%, 16’ 6.25%, 16" 12.5%.

Only one function can be selected at a time with the commands inserted in the matrix of the keyboard
(push-pull).

Pin 20 .

Output 20 us pulse: output for zeroing the sawtooth whose duration is between 16 and 24 us at 2 MHz
of clock (push-pull).

Pin 13

TS: output of key pressed: high in absence of keys pressed, low in presence of keys pressed (push-pull).

Pin 14

TP; output of priority key; high in absence of keys inserted, low in priority conditions (in this case the
output goes to zero for a time equal to 8 *+ 0.6 ms with clock 2 MHz) (push-pull).

— The conditions required to make a pulse appear at this exit are:

a) insertion of at least 1 key

b) insertion of a new priority key

c) release of a priority key when another key pressed previously acquires priority.

Pin 21, 22, 23, 24

2'-4'-8°-16": square wave outputs (push-pull) with 50% of duty cycle on 4 different footages: 2’, 4,
8’, 16’ corresponding to the following max frequencies: 8372 Hz; 4186 Hz; 2093 Hz; 1046 Hz.
These outputs switch on the rise front.

Pin 19

DC: output which generates a current proportional to the frequency output therefore exponential with
the position of the key.

Pin 18
Vreg: input necessary for calibration of current (OUT DC) and amplitude of sawtooth for different
devices.

65



GENERAL INFORMATION

— Updating of a key between insertion and relative output information occurs in 0.5 ms.

— On release of all the keys pressed the last key released in order of time is memorized: consequently
the relative frequency (on the 4 footages) and current (OUT DC) are memorized at the output.

— Each internal between 2 adjacent semitones is divided into 8 frequencies.

. . . . . 96
— The ratio between two contiguous frequencies is =~ / 2.

Binary representation of octave codes

OA OB oc
1 1 1 lowest octave
0 1 1
1 0 1
0 0 1
1 1 0
0 1 0 highest octave

Function with selectable foot and duty cycle
Selection of one of the 4 possible functions occurs via commands connected to the diode matrix of the
keyboard. ’

86 P2 | P
. 1626.25%
0 0 >
8'-25 % | |
1 1| —
8'-12.5 % l |
0 1| —
16-12.5 % ‘ |
1 o —
S-3447h
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MATRIX ORGANIZATION (Keyboard and controls)

M1 1.0 Octavt’aVI J;roinputs p?i(:)l:i‘;tyiznnf?hretreeft
matrix
output BT B2 B3 B4 B B6 BC

F1 (*)C1 c2 c3 ca cs5 (*) Cc6 1st key on the left
F2 c1# c2# c3# ca# cs# 2nd key on the left
F3 D1 D2 D3 D4 D5 3rd key on the left
Fa4 D1# D2# D3# Da# D5 # 4th key on the left
F5 E1 E2 E3 E4 E5 Pl (**¥) 5th key on the left
F6 F1 F2 F3 F4 F5 P2 (**¥) 6th key on the left
F7 F1# F2# F3# Fa# F5# 7th key on the left
F8 G1 G2 G3 G4 G5 8th key on the left
F9 G1# G2# G3# Ga# G5 # (**) sawtooth 32° 9th key on the left
Fi0 A1 A2 A3 A4 A5 (**) sawtooth 16’ 10th key on the left
Fi1 A1# A2# A3# A4# A5 # (**) sawtooth 8’ 11th key on the left
F12 B1 B2 B3 B4 B5 (**) sawtooth 4’ 12th key on the left

(*)  C1is the first key on the left; C6 is the last key on the right of the keyboard.
(**)  This control selects the correct pulse of the sawtooth generated by OUT DC (pin n° 19).
(***) P1 and P2 are the controls for the output with foot and duty cycle programmable.

12 x 6 MATRIX

F1 F2 ¥3 Fa Fs F6 F7 8 F§  F10  Fu  F12
B
»—! T2 »-!nz' —
82
0312 R I A S e e e e
»—8 >—!m »-!rzz. _
83
125 % B e e e "”""‘*‘j‘"‘***r"%
.—! L—!rzs 136
B
b——! >—!Y38 F‘!TAS ﬁ
U U P N (S A B ) O B
49 !% ) 5
T50 >—81eo 5%
6th 2th "
T61 % sth O é 8t
th o) th
- 3rd i)‘ © & 1w0th
e O ° nth SELECTION
th —0 O— <+~ PRIORITY
) K TO THE LEFT

5-3476/1

If the device is used with selection of the first key to the left connect the control bar BC to Vgs.
For different priorities of the first key to the left connect BC to the selection frequency for the selected

priority key. In this case BC must have a pull-up of 6.6 Ka.
The selection sequence is:

F1 selects the first key to the left.

F12 selects the twelfth key to left.
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POWER ON RESET

The device must have an external circuit for the power-on reset (pin 16) high active. In the application
diagram a power-on reset time of 0.5 sec is used and the circuit also connects, when active, the B1 bar
to Vgs.

ANTIBOUNCE CIRCUIT

The antibounce circuit eliminates bounce caused by the contact springs of the keyboard. The bounce
may supply wrong information at outputs TS and TP.
The diagram is as follows:

R2 R1
M110 82kQ
c2 i

7 L DO— — 8C 207

$-3448 > TP

The antibounce time can be regulated by acting on constants R1-C1 (antibounce on pressing a key)
and R2-C2 (antibounce on release of key). In the application diagram of the device an antibounce of
18 ms is established C1 = C2 = 18 nF and R1 = R2 = 1 Mq. The time constants must not however be
12 ms.

The antobounce circuit supplies the high or low active priority key and key pressed outputs compatible
with the technical requirements requested.

GENERATION OF SAWTOOTH

The four sawtooth signals (4’, 8°, 16°, 32’ corresponding, for the last key on the right, to 4186 Hz; 2093
Hz; 1046 Hz, 523 Hz) are analog and are obtained by loading (with constant current) and unloading
four external capacitors. A current mirror of the type shown below is produced.

12V

05 +1%

ouT DC

<+— MATCHED
ouTDC

M110

PULSE
1624 us

S-3449
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— The reference of the sawtooth is Vgs.

— The best results are obtained using T1 and T2 matched with he¢ high while resistances R must have

0.5 to 1% precision.
The maximum variation in the amplitude of the sawtooth (over the whole keyboard) is + 4%.

CALIBRATION
a) Press key 61.
b) Regulate Vreg until OUT DC is 9V (£ 3%).

c) In these conditions the sawtooth assumes an amplitude of 4V and Vreg= 5V + 30%.
d) In these conditions value of R must be 1600 2.

e) The OUT DC voltage must not fall below 9V (£ 3%); this means that the maximum voltage excursion
between the 1st and 61st key is 3V.

f

If QUT DC excursions lower than 3V are required for the whole keyboard, the value of R must be
reduced in proportion to the new value of OUT DC.
let us consider come practical values of OUT DC:

OuUT DC R
3V 1600 2
2V 1066 @ values of R proportional to OUT DC
15V 800 @

— This rule must be applied to avoid frequency/voltage linearity errors.
— The value of R must be between 100 to 1600 5.

— The current/frequency conversion and therefore the variation in amplitude of the sawtooth for the
whole keyboard have a precision of 4%.

— When the value of R and the max mum value of OUT DC have been established the latter can be
maintained constant for any device simply by acting on Vreg.

— The resistive divider from which the Vreg is taken should be established respecting the following rules:

1) P1//R1<5Ka
C2) PImax _ 4405

R1
4V
P1
M110
Vreg
C R1
S$-3450

The values suggested for the four capacitances are respectively:
4'C=0.107 uF,9'C = 0.214 uF; 16°C = 0.429 uF; 32°C = 0.858 uF.
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Outputs with simultaneous sawtooth on footages 4’, 8’, 16, 32’
— The sawtooth can also be obtained simultaneously on 4 different footages: the diagram to be used is
shown below.

— The zeroing pulses for 4°, 8’, 16" pulses are obtained by means of the rising fronts of the relative
square wave outputs; for 32’ however the 20 us pulse is used, with the command for selection of the
sawtooth on 32’. l-'“
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USE OF THE M108 AND M110 SIMULTANEOUSLY WITH ONLY ONE CONTACT
FOR KEY

Application

The M108 and the M110 have the same connection with the keyboard therefore only one contact per
key is sufficient to drive both the devices: one is the master, with outputs F1 to F12 connected to the
keyboard switches, the other is the slave and will receive the information in bus BT to B6 together with
the master.

The synchronization is made by the reset (sync.) pin.
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TIMING DIAGRAMS (KEYBOARD SCANNING)

Busi

S, S

RESET I
SYNC.

*Signals inside the M110

INPUT CLOCK WAVEFORM (pin 11)

50°%

10°loj

Vss

Y

5-43%011
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MOS
INTEGRATED
CIRCUIT

PRELIMINARY DATA

1024 BIT - NON VOLATILE RANDOM ACCESS MEMORY (NV-RAM)

® 256 x 4 ORGANIZATION
® OPTIMUM DATA RETENTION: ONE ORDER OF MAGNITUDE GREATER THAN MNOS
DEVICES
MORE THAN 10* MODIFY OPERATIONS PER BIT
THREE VERSIONS WITH DIFFERENT READ AND MODIFY ACCESS TIMES:
M120-2:450 ns -- M120 : 700 ns -- M120-4 : 950 ns
INTERNAL WORD MODIFY TIME LESS THAN 100 msec
""MODIFY END’ OUTPUT LINE
TTL COMPATIBLE: EASY CONNECTION TO ANY MICROPROCESSOR
COMMON DATA INPUTS AND OUPUTS
ON CHIP LATCHES FOR ADDRESSES AND DATA
POWER SUPPLIES Vpp= 12V £ 10%
Vpp = 25V * 5%
STANDARD 18-PIN DUAL-IN-LINE PACKAGE

The M120 is a new Non Volatile Random Access Memory (NV-RAM). Contents of every word (256 x 4
available on-chip) can be erased and written electrically and data is retained without power supply for
100 years (calculated from test results). SGS-ATES proprietary n-channel, Si-gate, double Polysilicon
MOQOS Technology insures maximum reliability and data retention and allows any number of read oper-
ations and more than 10.000 modify cycles per bit. Thanks to an internal circuitry taking care of the
modify sequence, access times for both read and modify operations are short enough to allow use with
most microprocessors without insertion of wait states. The M120 is available in three different versions.
The slowest M120-4 in particular, with 950 ns access time, is intended for applications where the M120
is used in combination with a single chip microcomputer. In these applications all the signals are supplied
by the microcomputer 1/O ports, and the access time required is always in the range of microseconds.
The M120 is available in a standard 18-pin dual-in-line plastic or ceramic package (frit-seal).

ABSOLUTE MAXIMUM RATINGS*

Input or output voltages (except Vpp and Vpp) -05to 15 \%

Voo Supply voltage -0.5t0 20 \
Vpp Supply voltage -05t0 28 \%
Piot Total power dissipation 1 w
Tstg Storage temperature range -65 to 150 °C
op Operating temperature range Oto 70 °C

* Stresses above those listed under ""Absolute Maximum Ratings’’ may cause permanent damage to the device. This is
a stresses 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.

ORDERING NUMBERS: M120F1 for dual in-line ceramic package (frit seal)
M120B1 for dual in-line plastic package
M120-2F1 for dual in-line ceramic package (frit seal)
M120-2B1 for dual in-line plastic package-
M120-4F1 for dual in-line ceramic package (frit seal)
M120-4B1 for dual in-line plastic package
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MECHANICAL DATA (dimensions.in mm)

Dual in-line ceramic package, frit-seal
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PIN NAMES

Dual in-line plastic package
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LOGIC DIAGRAM
18 [] GND A0 — —
7]l A4 Al — —
16 ] R/W A2
A3 —
) Me —
AL —
m] 00
A5 —
3f] o1 A6 — | S
12f o2 A7 —
1 ] D3 T I S5-4473
10; Vpp AS  RIW
$-2972/3
D0-D3 DATA INPUTS/OUTPUTS (OPEN DRAIN)
AO—A7 ADDRESS INPUTS
AS ADDRESS STROBE INPUT
R/W READ/WRITE INPUT
ME MODIFY END OUTPUT (OPEN DRAIN)
Vpp POWER (+25V)
Vob POWER (+12V)
GND GROUND

00

D1
02

03

ME

7 jmax
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DC AND OPERATING CHARACTERISTICS (T,p= 0°C to 70°C, Vpp= +12V * 10%,
Vpp= +25V £ 5%)

Parameter Test conditions Values Unit
Min. Typ.* Max. |

bp1 Vpp supply current 30 mA
Ipp1 Vpp supply current 20 mA
IbD2 Standby Vg supply current AS@ V,y 20 mA
Ipp2 Standby Vpp supply current AS@ V4 . 10 mA
Vin Input high voltage 2.4 5 \%
Vi Input low voltage ‘ -0.3 0 0.6 \Y
VoL Output low voltage loL=1.6mA 0.4 \Y
'} Input leakage current 10 uA
Lo Output leakage current 10 uA

* Typical values are at +25°C and nominal voltages.

AC CHARACTERISTICS

M 120-2 M 120 M 120-4
Parameter Unit
Min. | Max. | Min, | Max. | Min. | Max.
ts Set-up time 50 50 100 ns
th Hold time 150 150 250 ns
tasL  AS active time 450 | 100K | 700 | 100K | 950 | 100K | ns
tASH AS inactive time 350 500 500 ns
1R AS | to R/W T (Read) 100 150 200 | ns
tace  Access time from AS | 450 700 950 | ns
tpopF Data output turn-off delay 150 250 300 ns
| tm Modify time (1) from R/W 1 100 100 100 | ms
twhe  AS 4 to R/W { (Early write) (2) (3) 100 150 200 | ns
twe AS | to R/W T (Early Write) 450 700 950 ns
tMHE ME turn-on delay from R/W { (Early Write) 400 500 600 ns
tas R/W { to AS % rising edge (Read/Write) 250 400 500 ns
twH AS | to R/W | (Read/Write) 100 200 250 ns
twi R/W Low time (Read/Write) 350 | 100K | 500 | 100K | 650 | 100K | ns
tpF Data Float from AS { (Read/Write) 150 250 300 ns
tMH ME turn-on delay from R/W { (Read/Write) 250 350 450 | ns

Notes:

1)ty max is 2 ms for the first 10 modify operations and increases to a maximum of 100 ms after 104 operations.
2) If twHE < tWHE max then Doyt remains floating and there is no conflict between Doyt and D

3) twpe can be < 0.
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TIMING WAVEFORMS

Read Cycle
tasL tasH N
AS
ts th_
AO-A7 ; 1
|R*| th
RIW \
- tDOFF
00-03 VALID DATA OUT
‘ACC S-44711
.
Modify Cycle (Early Write)
tasL | ‘As_ai
AS —_— Jr—q»-
N
ts th
A0-A7 ;
twe
RIW
'WHE
D0-03
IMHE
ME
Modify Cycle (Read/Write)
tAsL | tasn ¥
— P S A
ts| tn
A0 -A7 |x- l
twH twi
RIW |
tacc Y,
toF DOFE e h
00-D3 —ﬁ(§< <VALIDDAYAOUT —
L tmu
I T
ME \ /_/-—-

S-4475

* The first falling edge of AS following the end of a modify cycle must occur at least tasy after the positive edge
of ME.
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DESCRIPTION OF OPERATION

M120 operation is controlled by the Address Strobe (AS) control input (active low), which also per-
forms the device selecting function. '

The device is deselected (Stand-by Mode) by a high level on AS input.

The falling edge of AS latches Address lines (A0 + A7) contents into the chip and starts both read and
modify cycles.

If R/W remains high while AS is active a Read Cycle occurs. The contents of addressed memory location
will be available on the Data lines (DO + D3) after an access time (tacc) from the leading edge of AS.
The trailing edge of AS three- -states Data lines after tporg delay.

If R/W is or becomes low while AS is active a Modify Cycle starts.

Depending on timing relationships between AS and R/W leading edges, there are two possible modify
sequences.

If R/W falling edge occurs either before or a maximum of tye after AS falling edge, an Early Write
Modify Cycle proceeds.

All timing relationships are related to AS falling edge and Data lines are not driven by the M120 thus
avoiding any possible bus contention in this mode.

If R/W falling edge occurs a minimum of ty, after AS falling edge a Read/Write Modify Cycle procedes.
Most timing relationships are in this case related to R/W falling edge. Because until R/W becomes active,
the M120 assumes a read cycle is in process, the device will output addressed location contents on Data
lines according to tpe, tace and twy timing specifications.

This allows a read/write operation to be performed but might also generate some contention on data
lines.

However if set-up time requirements are satisfied, the M120 will operate properly since it floats data
lines before latching data input.

INTERNAL MODIFY OPERATION AND “ME” OUTPUT

At rising edge of R/W in a modify cycle the contents of data lines are latched and the internal modify
cycle starts.

The ME output, which indicates Modify Cycle End, goes false (low) after a delay of either tyyg from
AS leading edge (Early Write Modify Cycle) or tyn from R/W falling edge (Read/Write Modify Cycle).
As long as ME is false the device is internally disconnected from buses and control lines, data outputs
are floating and no further external operation will be acknowledged by M120.

During internal modify cycle an on-chip circuitry performs a bit by bit comparison between ""old”" and
"new’’ data word and according to this result writes, erases or leaves unchanged each single bit of the
addressed location.

At modify completion (ty,) ME line becomes true again and M120 is again available for external access.

POWER-UP

In order to avoid a spurious modify cycle, care should be taken during the power up sequence to ensure
that AS and R/W are at the non-active (high) level before Vo, and Vpp reach half their operating value.
The opposite sequence should be followed during the power-down.

Power-on and power-down sequences can start arbitrarily with either Vo or Vpp.
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M0S
INTEGRATED
CIRCUITS

QUAD 80-BIT STATIC SHIFT REGISTER

SINGLE VOLTAGE SUPPLY: Ve = 5V £ 5%
DC to 3 MHz OPERATION GUARANTEED

FULLY TTL COMPATIBLE

FULLY DC OPERATION

SINGLE LINE CLOCK

PIN-FOR-PIN REPLACEMENT for MK 1007P-TMS 3409 - 2532 - 3347
LOW POWER DISSIPATION: 250 mW (TYP.)

INPUT GATE PROTECTION

M142A 1S A HIGH SPEED SELECTION

The M142 and M142A are quad 80-bit fully DC shift register constructed on a single chip using very low
threshold N-channel silicon gate technology which allows high speed (3 MHz guaranteed) and fully TTL
compatibility without using any external resistor.

Each of the four 80-bit registers has an independent input, output and recirculate control. The single
clock line is common to all four registers.

Transferring data into the register is accomplished when the clock is high (logic "1”) Shifting of data
occurs when the clock goes low. Output data appears on the negative going edge of the clock.

When the recirculate line is high, data recirculates, while input is inhibited. When data is entered, the
recirculate line is at logic 0"

Output data attain the same logic state that was shifted into the register 80 clocks prior. Available in
16-lead dual in-line plastic or ceramic package.

ABSOLUTE MAXIMUM RATINGS*

Vee Supply voltage -05to0 7 \%
V; Input voltage on any pin -05to0 7 \%
Tetg Storage temperature range -65 to 150 °C-
Top Operating temperature range 0 to 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 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.

ORDERING NUMBERS:

M142 B1  for dual in-line plastic package
M142 D1 for dual in-line ceramic package
M142A B1 for dual in-line plastic package
M142A D1 for dual in-line ceramic package
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MECHANICAL DATA (dimensions in mm)

Dual in-line plastic package Dual in-line ceramic package
for M142 D1 and 142A D1 for M142 B1 and M142A B1
max
’._7.1
=
025
1 |
838 |
roone 205max PO6LB
2O P 2087
: " 12 - |
OonoononaoaMn 'T‘ PP 5
6 9
1 8 ' 8
oo OooUoOoyg Loy e e dr
PIN CONNECTIONS BLOCK DIAGRAM
{one of four shown)
OUTPUT 1 [\ vee cLock ¢
RECIRCULATE 1 | INPUT & GENERATOR
INPUT 1 l RECIRCULATE 4 ; ja'
| nPuT 1
OUuTPUT 2 i OUTPUT 4 ! i
1
RECIRCULATE 2 [] N.C. | 80 BIT _D__ﬂgw:
! REGISTER 1
INPUT 2 i cLock ! T !
! RECIRCULATE i
output3 ] INPUT 3 | i
I 1
1 1
L j

GND I RECIRCULATE 3

5-0843

5-0642
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TRUTH TABLE

(positive logic)

STATIC ELECTRICAL CHARACTERISTICS

otherwise specified)

Recirculate Input Function
"0" "0 "0" is written
"0" " "1" is written
" “0" Recirculate
" " Recirculate

"0" =0V, "1" =5V

(Vee= 5V * 5%,

Tamp= 0 to 70°C unless

Values**
Parameter Test conditions Unit
Min Typ. Max.

Vg™ Input high voltage 2 Vee \Y
\Th Input low voltage -0.3 0.8 \%
Von Output high voltage loy= -100 A 24 \
VoL Output low voltage loL=1.6 mA 0.4 \%
[ Input leakage current Vi=Vcc 10 MA
lce Supply current 48 mA

* These parameters apply to all inputs including clock.

** Typical values at Tymp= 25°C and V= 5V.

DYNAMIC ELECTRICAL CHARACTERISTICS (Vcc= 5V + 5%, Tamp= 0 to 70°C unless

otherwise specified)

Values
Parameter Test conditions Unit
Min. Typ. Max.

f Clock repetition rate 3 MHz
tp pwl Clock high pulse width 110 ns
ty pwo  Clock low pulse width 220 ns
ty, t5 Clock rise and fall time 5 us
tsetup Setup time 100 ns
thold Hold time 80 ns
tsR Recirculate setup time 100 ns
thRr Recirculate hold timie 80 ns
tpr. tpf  Delay time to rise and fall TTL load for M142 type 230 ns
C_=10pF for M142A type 160 ns
Cir Recirculate input capacitance Vi=0V f=1MHz 8 pF
Co Clock capacitance V¢= ov f=1MHz 12 pF
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WAVEFORMS

90%
CLOCK 1.5v
IO'I.i

tpw!

1.5v 1.5V

tpwO

DATA INPUT

DATA OUTPUT

RECIRCULATE

$-0644/2
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MOS
INTEGRATED
CIRCUIT

16 KEY KEYBOARD ENCODER AND LATCH

® ANTIBOUNCE AND ANTINOISE CIRCUITRY

® INTERLOCK PREVENTS INCORRECT SELECTION

® OPERATES WITH SINGLE POLE PUSH-BUTTONS

® SELECTION OF PROGRAM 1 AT POWER ON

® MUTING OUTPUT AVAILABLE DURING PROGRAM CHANGES AND POWER SUPPLY
SWITCHING

® STEP-BY-STEP PROGRAM CHANGE INPUT

® KEYBOARD LOCKING

® OUTPUTS DIRECTLY COMPATIBLE WITH M 193 (ELECTRONIC PROGRAM MEMORY), M 192
(7-SEGMENT DECODER DRIVER), H 770/1/2/3 (QUAD ANALOG SWITCHES)

The M 190 is a monolithic integrated circuit which automatically scans an up to 16 Key keyboard, gen-
erating continuous sequential pulses on X outputs and detecting key closure on Y inputs.

A key closure is retained as valid when the key remains closed for all the time corresponding to one scan
pulse (i.e. when the bounce is over).

When it occurs an internal flip-flop is set but the key closure is accepted only if it is detected on a
second scan cycle. At this point a 4 bit word corresponding to the key closed is internally latched and a
pulse is available on the Muting output.

During the time this pulse lasts, no other key closure will be recognized. The new output code follows
the Mute signal with a delay.

All the timing for the circuits is determined by the clock oscillator whose frequency is externally fixed
by an RC network.

The M 190 also includes a "step-by-step”” program change input that, when connected to Vgg (GND),
advances by one the selected channel and a Lock which blocks the circuit on the last selected channel.
The circuit is produced in N-channel silicon gate technology and is available in a 18 pin dual in-line
plastic package.

ABSOLUTE MAXIMUM RATINGS *

Vop & Supply voltage -0.5t0 20 \Y
V, Input voltage -05to 20 \Y
Vo (ot Off state output voltage (pins 1-2-3-4-11) 20 \
io Output current 15| mA
Piot Total package power dissipation 500 mW
Tatg Storage temperature -65to 125 °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 voltage are referred to Vgg pin voltage.

ORDERING NUMBER: M 190 B1
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MECHANICAL DATA (dimensions in mm) PIN CONNECTIONS

7 max

x [ 18 {]¥s s (GND)

B 1 X2 Ez 17 b"oo
OUTPUTS
% 0254 x3 LJ 6] Po
Qs ]
! 2032 838 x [ s | Pe
2337ma or. 1 v |5 e {]Pg
oonoooonnon v s i
:) INPUTS
| 3 v3 [7 K ]ESYTPEU'
I U0 A 10 [ 0 0 [ 0 O O | R
Y4 r& 1 JOSCILLAYOR

STEP-BY-STEP 9
INPUT

3

[]cock npuT

5-3018

BLOCK DIAGRAM

) 2
ANTIBOUNCE
L) 6 AND
ANTINOISE 4 BIT PA
9 10 ADDRES SABLE
¢ COUNTER PB
13 14 KEYBOARD AND BUFFERS
SCANNER ENCODER LATCH PC
AND AND DELAY g
INTERLOCK PO
SUPPLY
OSCILLATOR ON/OFF MUTE MUTE
CONTROL
N
22kQ 7]
VDD
47kQ +10.8 t013.5v

STEP -sv-srep)—l LOCK == 39nF

$-3019
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RECOMMENDED OPERATING CONDITIONS

Voo Supply voltage 10.8t013.5 \%
V, Input voltage 0t013.5 \%
Vo (off) Off state output voltage (pins 1-2--3-4-11) max 13.5 \Y
lo Output current max |2] mA
Top Operating temperature Oto 70 °C
R Timing resistor 8to 47 Ka
Cy Timing capacitor 1to 330 nF
STATIC ELECTRICAL CHARACTERISTICS (Over recommended operating conditions)
Values at 25°C
Parameter Test conditions Unit
Min. | Typ. | Max.
Viy- High level input voltage pins 5,6,7,8,9,10 3.5 \%
ViL Low level input voltage - | pins 5,6,7,8,9,10 0.8 \Y
i High level input current Vpp= 13.5V, V= 13.5V 10 nA
pins 5,6,7,8,9,10
I Low level input current Vpp=13.5V, V=08V 0.1 0.8 mA
pins5,6,7,8,9,10
Vou High level output voltage Vpp= 10.8V lon=-1mA, 2.4
pin 12
\%
Vpp= 10.8V lon=-1mA, 4
pins 13. 14, 15, 16
VoL Low level output voltage Vpp= 10.8V lopL=0.8mA 04
pins 1,2,3,4, 11
\%
Vpp= 10.8V loL=2mA, 0.4
pins 13, 14, 15, 16
lo(ofry Output leakage current Vpp= Vo(off)= 13.5V, 20 HA
pins 1,2, 3,4, 11
Ibp Supply current Vpp= 13.5V 18 mA
(all inputs and outputs open)
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TRUTH TABLE

Output code (positive logic)

Key Connection
PA PB PC PD
1 X1 - Yy L L L L
2 X1-Ys H L L L
3 X1-Y3 L H L L
4 X1-Yq H H L L
5 X5 - Yy L L H L
6 X5 -Yy H L H L
7 X5 - Y3 L H H L
8 X5-Ya H H H L
9 X3-Y; L L L H
10 X3-Ya H L L H
1 X3-Y3 L H L H
12 X3-Yg4 H H L H
13 Xq-Yq L L H H
14 X4-Ys H L H H
15 X4 -Y3 L H H H
16 Xgq-Yq H H H H

DESCRIPTION

Pins 1, 2, 3, 4-X,, X5, X3, X4 outputs
The internal open drain transistors on these outputs are sequentially switched on.

TYPICAL

; O X OUTPUT

$-3020

Pins5,6,7,8-Y4, Y5, Y3, Y, inputs

These inputs correspond to the columns of the keyboard matrix. When a key is pushed, one of the X
output signal is present on one of the 4 rows, putting a low level on the Y input.

An interlock circuit rejects more than one key pressed at the same time.

To increase the noise immunity of the system and to avoid bouncing problems, the key closure is con-
sidered valid only when it is present for all the time corresponding to the scan pulse. With this system
spurious noise signals are also rejected.

Another increase in the noise immunity is given by detecting key closure over two consecutive scanning
cycles.
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DESCRIPTION (continued)

After the key bounce time, the acceptance time of a command is between 35T and 63T, where T is the
period of the clock pulse.

When any input is open it is pulled-up to logic H by an integrated MOS load of about 50 K and
protected by a diode.

TYP!CAL Y INPUT
S-3021

Pin 9 - Step-by-step program change

This input advances by one the previously selected channel every time ti is connedted to ground.

This input can be considered as a 17th key and follows all the rules of command acceptance time and
partially of interlock.

The unput is pulled-up to logic H by an integrated resistor of about 50 Kq ; if the input is not used, it
should be connected to Vpp.

‘ Pin 10 - Lock

If this input is connected to Vgg (GND) the circuit is locked on the selected channel.
If the input is not used, it must be connected to Vpp.

Pin 11 - RC network (clock oscillator input)

An internal clock provides all the timing for the circuits.

The frequency of the clock oscillator is controlled by two external components, resistor R; and ca-
pacitor Cy.

The period of the clock pulse is approximately given by T = RC;.

The oscillator works in the following way: assuming the capacitor C; is discharged, the resistor Ry
charges the capacitor till an internal threshold is reached. At this point the capacitor is discharged by an
internal transistor.

Afterwards the internal transistor is switched off and the cycle can restart.

With Ry= 22 Ko and Ci= 39 nF a clock frequency of about 800 Hz is obtained, corresponding to a
scan cycle of the keyboard of about 40 ms.

In these conditions the mute signal will be present for about 100 ms before the program changing and
will last 300 ms.




Pin 12 - Mute

The mute signal is available as a high level output (source follower transistor).
It is present during power ON/OFF and program changes.

Yoo

—]

MUTE OUTPUT
$-3023

When a command is given the Mute signal and the program information are available in the following
way':

COMMAND

ACCEPTED

!

.

|

.

i

,

PROGR_CHANGE '
¥

!

PA,PB,PC PD,

[ e B e ] $-302411

The Mute signal is not available when the same program is selected again.

Pins 13, 14, 15, 16 - PA, PB, PC, PD outputs
These static outputs select the program according to the truth table.
They interface directly with the inputs of M 193 (Electronic Program Memory), M 192 (7 segment
Decoder/Driver), H 770/1/2/3 {Quad Analog Switches).
The program 1 is internally selected at power ON.
Voo

__Do_l
—

TYPICAL OUTPUT $-3025
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MOS
INTEGRATED
CIRCUIT

4-BIT BINARY 7-SEGMENT DECODER DRIVER

4-BIT BINARY CODE INPUT GENERATES 1 TO 16 NUMBERS ON OUTPUT

DIRECT DRIVING OF 1 AND 1/2 DIGIT 7-SEGMENT (COMMON CATHODE) LED DISPLAY
WIDE SUPPLY VOLTAGE RANGE ’

TTL COMPATIBLE INPUTS

SMALL QUIESCENT SUPPLY CURRENT

SPECIFICALLY DESIGNED FOR TV OR RADIO APPLICATIONS

The M 192 is a monolithic integrated circuit which direct drives a 1 and 1/2 digit 7-segment LED (com-
mon cathode) display to present the numbers 1 to 16. The inputs accept a 4-bit binary code having TTL
levels. This device is especially designed to show the program number in TV or radio sets in conjunction
with M 190 keyboard encoder, M 1130 ultrasonic remote contro! receiver, M 193 electronic program
memory or H 770/1/2/3 analog switches. All outputs are designed to supply and sink current, except
the additional “r" output (pin 1) which is designed for a brightness control in a current generator con-
figurations. The circuit is produced in COS/MOS technology and is supplied in a 16-pin dual in-line
plastic package.

ABSOLUTE MAXIMUM RAT‘NGS*

Vpp** Supply voltage -0.5 to 16.5 \Y
V, Input voltage -0.5to Vpp +0.5 \%
Vo Output voltage (pin 1) Vpp +0.5 \
lon Output source current -25 mA
loL Qutput sink current (except pin 1) 10 mA
Piot Total package power dissipation 400 mwW

stg Storage temperature -65 to 150 °C
Top Operating temperature 0to 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-NUMBER: M 192 B1

MECHANICAL DATA Dimensions in mm
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PIN CONNECTIONS

5-28231

$-2822

m
8 5
VD [=]
- < [- [ © o
/e e e e e e ey
e © = © = - 2 o
- o~ el ~ w ©w =~ @
s — s — aa — a —
- o o @ < ~ L] -]
o
m " 4 = 5
a = e 2 a
= z 0 = =
3 £ v 3 3

TRUTH TABLE

OUTPUTS

Number
displayed

10
11
12
13
14
15
16

INPUTS

D
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INPUT CONFIGURATION

PROTECTION

%‘ﬂ_‘_qT

VDD

I

K |
I

Y

-_— Vss

5-282¢4

Note: pin 1 has not the pull down N-channel transistor.

RECOMMENDED OPERATING CONDITIONS

OUTPUT CONFIGURATION

Voo

5-2825 :1\'55

Vpp Supply voltage 10.8to 15 \%
V, Input voltage 0to Vpp \%
Vo ~ Output voltage (pin 1) Vop \%
lon Output source current max -10 mA
loL Output sink current max 0.5 mA
Top Operating temperature Oto 70 °C
ELECTRICAL CHARACTERISTICS (over recommended operating conditions)
typical values are at Tamp= 25°C unless otherwise specified
Parameter Test conditions Values Unit
Min Typ. Max.
Vin High level input voltage 3.5 Vbbp \%
ViL Low level input voltage 0 0.8 \
liH High level input current Vpp= 15V Viu= 15V 10 uA
1+ Input current at positive  |Vpp= 15V 200 KA
threshold —/_-
VoH  High level output voltage [lony=-10mA Vpp=10.8V Vpp-3 \
Vpp= 13V _~|VoD-2 v
Vob= 13V, Tamp=70°C | VPP 2 |vo025 v
Vpp= 15V Vop-1.5 v
VoL Low level output voltage |Vpp= 13V loL=0.5mA 1 1.5 \
(except pin 1)
lpp Supply current Vpp= 15V 2 2,4 mA
Input to Vpp
Outputs open
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APPLICATION INFORMATION
Fig. 1 - Light emitting diode readout

a - Current generator configuration

L 13V Al ,BL cJ ﬂ
Yoo
M 192 !
Vss —]
al o] <

d e f 9
r \y \T A\ A\ 2\ 2B 2

“u
g
i-

5-28261

Fig. 2 - Liquid crystal readout

M 192

T ULlew. TTTTTTTTTT

J
U HBF 40708

|
|
l |
| |

_
l
5-28581 J COMMON PLATE

Fig. 4 - Incandescent redout

v
M 192 — o

b - Standard configuration

| e -_——"j
.navl A! 8| ci 0|
|
Voo |
M 192 A
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mw Q |j lj
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Fig. 5 - Gas discarge readout
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TYPICAL APPLICATIONS (continued)

Program display with stand-by indication

This application is useful in a remote controlled set. The stand-by condition of the set, i.e. when only

the remote control is supplied, is shown by two dots.

The program display number is controlled by the same output of the remote control receiver as that

which drives the mains relay.

Fig. 6

RELAY
DRIVER

Fig. 7 - M 192 interfacing
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MOS
INTEGRATED
CIRCUITS

EPM 16-ELECTRONIC PROGRAM MEMORY (16 STATIONS)

ONE CHIP SOLUTION INCLUDING CONTROL AND NON VOLAT. MEMORY FOR 16 PROGR.
10 YEARS MEMORY RETENTION

UNLIMITED NUMBERS OF READ CYCLES

AUTOMATIC AND MANUAL STATION SEARCH

EXTERNALLY ADJUSTABLE SEARCH SPEED

FINE TUNING IN 8 STEPS, STORABLE FOR EACH.PROGRAM SEPARATELY

MUTE OUTPUT

4,43 MHz QUARTZ REFERENCE FREQUENCY

The M193 is a monolithic integrated circuit constructed in N-channel silicon gate technology, designed
to control digitally via a D/A converter, with a resolution of 8192 steps, a TV or Radio varicap tuner.
A 17 bit x 16 words NVRAM is also integrated in the chip. Each memory word contains information for
1 program, i.e. band (2 bit), tuning voltage (12 bit) and fine tuning offset (3 bit). The circuit is able to
operate either in automatic or manual search. The search speed is externally controlled by a simple RC
network. In the automatic mode the M193 works in conjunction with the TDA 4431, which provides
TV station recognition and converts the AFC-S-curve into a digital command. This command controls
the 13 bit up/down counter in the M193, whose position determines the tuning voltage. A'mute output
is provided to avoid noise on the audio during automatic search, program change or when the supply
voltage is switched on/off. The circuit accepts standard program selection on 4 bus lines. 7-segment
program display is possible using the M192 circuit connected at the same lines. A serial information
output is provided to display on the screen, via the M191 integrated circuit, the varicap voltage in the
form of a linear tuning bar and the band. The M193 is available in a 28 lead dual in-line plastic package.
Three different types are available which differ as specified below.

M193A - The automatic search is implemented with two commands which provide to scan the bands
| + UHF and |1l + S respectively.

M193C - The search, either automatic or manual, is done only in the selected band. The band can be
changed with a separate step-by-step command.

M193D - Same search function characteristics of the C type. The only difference consists in the threshold
of discrimination of pulses applied at pin 4 (fine tuning from remote control). This version interfaces
with the T’ output of the SAA 1251 remote control receiver.

ABSOLUTE MAXIMUM RATINGS*

Vob1. Vooz ** Supply voltages -0.3to 20 \%
Vpp Memory supply voltage (pin 9) -0.3to 31 \%
V, Input voltage -0.3to 20 \Y
Vo (offy Off-state output voltage (except pin 14) 20 \%
(pin 14) 31 \Y

loL Output current (except pins 15-19) 5 mA
(pins 15-19) 15 mA

lon Output current (pin 27) -5 mA
Piot Total package power dissipation 1 W
T g Storage temperature -25to 125 °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 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 NUMBERS: M193A B1
M193C B1
M193D B1
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MECHANICAL DATA (dimensions in mm)

PIN CONNECTIONS

max
- 14me Vss (GND) —

-

1 048,

-
[—

Qéé",‘i' S

-

ON PANEL —]
FINE TUNING
RC. FINE TUNING -]

NG STEP - BY-
2 A $1EP STone -
025

28

D

]

| 254. i
I s
. L 1524 J pa —
PB ——{
- ©0095 49 ——
PO ]
Vep —
(MEMORY suPPLY ™ 1] ?
Voor
N CLOCK »-[
SEARCH SPEED B
Voo2 ~- ]

MEMORY TIMING <—<|

1

2

3

4

S

6

7
8

10
"
12
1

1¢

- AR
27} MUTE
26 [}—— AV
I = UHF
2> VHF
23[f>— VHF T
22[}>— sTOP/AFC

2i1ff-—=— TESTPING
20[}—— auTO/MANUAL
19[}—— FINE TUNING
18[}-—e— TEST PIN2
17 [}->— 0AaTA BURST
16 [}—— cLock BuRST
15 }+ TUNING

NOTE . TEST PINS must be connected to Vgg (GND)

RECOMMENDED OPERATING CONDITIONS

Vbp1 Supply voltage 17to 19 Y
DD2 Supply voltage 108 to 135 \Y
pp Memory supply voltage (pin 9) 28to 30 \%
V, Input voltage Oto 19 \Y
Vo(of Off-state output voltage (except pin 14) max. 19 Vv
Off-state output voltage (pin 14) max. 30 \
loL Output current (except 15--19) max. 25 mA
) (pins 15-19) max. 10 mA
lon Output current (pin 27) max. -2.5 mA
tod Delay between memory timing and memory supply pulses max 5 Ms
f Clock frequency 4.4 MHz
R Serial resistance of the quartz max. 50 Q
Cq Dynamic capacitance of the quartz max. 20 fF
Cp Total parallel capacitance of the quartz max 8 pF
Rp Total parallel resistance of the quartz min. 10 Ma
twi Fine tuning + pulse width (pin 4) M193A, C 1.8 ms
M193D >120 us
twa Fine tuning - pulse width (pin 4) M193A, C <17 ms
M193D < 80 us
Top Operating temperature Oto 70 °C
Rz Search speed resistance (pin 12) 18to 330 Ka
Cis Search speed capacitor (pin 12) max. 100 nF

Notes: 1) The oscillator of the M193 cannot be used to drive external circuits.

2) ‘See the "General information’’ at the end of this data as far as the power-on supply sequence is concerned.
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Typical values are at Tymp= 25°C, Vpp1= 18V, Vpp,o= 12V unless otherwise specified

. Values
Parameter Pins Test conditions Unit
Min Typ. | Max.
ViL Low level input 4-5-6-7-8 0.8 v
voltage 2-3-20-22-28 13
Vin High level input 4-5-6-7-8 3.5
voltage 2-3-28-20 Vooa-2 v
22 Vop2!
Vim Midd!'e level input 29 Vppo= 10.8V 4,5 7.5 v
voltage Vbba= 13.5V 5 9
VoL Low level output 23-24-25-26 | Vppo= 10.8V loL=1mA 3
voltage 15-19 Vboo= 108V I = 10 mA 1
16-17 Vpp2= 108V Ig =1mA 05 | Vv
14 VDD1= 17V 8
Vppo= 108V g =25mA
VouH High level output 27 Vppo= 10.8V loy=-1mA 24 \
voltage
1o(off) Output leakage 27 Vppo= 13.5V Vo(off)= Vss -50
current 23-24-25-26 | Vppp= 135V Vg(orr)= 19V 100
15-16-17-19 | /DD2™ 135V 50 | wA
VO(Off)= 13.5V
\ =19V \% =13.5V
14 ND1 DD2 100
Vo(off)= 30V
I Input current 4-5-6-7-8-22 | V,=0to 19V 125] HA
Ipp1 Supply current 10 Vppi1= 19V 3 mA
Ibpo - Supply current 13 Vppo= 13.5V 32 45 mA
Ipp Memory supply it peak 65
write
current average 16
9 V=30V mA
peak 1
erase
average 0.5
R, Input resistance 2-3-28 See Fig. 1a 0.5 MQ
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DYNAMIC ELECTRICAL CHARACTERISTICS

(Feoek = 4.43 MH2)

Values
Parameter Test conditions Unit
Min. | Typ. | Max.

fo f:;:ee tuning output repetition Pin 19 (see also fig. 9) 17305 Hz
D Fine tuning output duty cycle . 1/8 8/8
tw3 Width of erase pulses Pin 14 115 us
T3 Period of erase pulses See also fig. 3 and 6 231 us
t3 Total time for one erase cycle

(about 500 pulses) 115 ms
twa Width of write pulses Pin 14 115 us
Ta Period of ,write pulses See also fig. 2and 5 462 us
tg Total time for one write cycle

about 950 pulses) 440 ms
tws Width of clock pulses Pin 16 1.3 us
Ts Period of data and clock pulses Pin 17 3.6 us

See also fig. 8

ts Total time for one display burst

(15 pulses) 54 us
tg Burst repetition time 3.69 ms
t7 Acceptance time of the Pins 2-3-28 31 ms

commands
tg Acceptance time of the Pin 20 3.6 us

commands

Input and output configurations
All outputs (except the Mute one) have open drain configuration.
The Mute output has a source follower.

Inputs have the following configurations:

Fig. 1

a) Pins 2, 3,28

IN O—{3—

$-3216n

>
Lem

(pin 12)

Voo2

ABOUT 1M

b) Search speed

i Vco
u ABOUT 1MA. E
$-3226
$-322112

¢) Clock input
(pin 11)

d) Other inputs
(pin 4-56-6-7-8-12:20-21-22)

2

:

S$-3228h
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DESCRIPTION

The circuit description will be made following both pin sequence and pin function.

Pin 1 - Vgs (GND)

The substrate of the integrated circuit is connected to this pin. It is the reference point for all voltage
parameters of the device and must be connected to the lowest potential of the supply voltage, normally
ground.

Pin 2 - Store/sequential band change input

If this input pin is briefly connected to Vgg the 12 bits of the digitized tuning voltage, the 2 bits for
band selection and the 3 bits of fine tuning information are stored.

The command is disabled during search and the execution of the store cycle.

The store cycle consists of two operations: at first the old word is cancelled and afterwards the new
content is written.

If this input pin is briefly connected to Vpp, the selected band output changes in the sequence written
below, to obtain a step-by-step band selection.

VHF |l

UHF

VHF |

S

VHF [l and so on

Pin 3 - Fine tuning +/— (on panel)

This input accepts the Fine tuning +/— commands given from the panel.
The commands are accepted according to the following rules:

Input levels Command
M (input floating) No command
H FT +
L FT —

Each command corresponds to one step change; to have more changes the key must be released and the
command repeated.

Pin 4 - T input (fine tuning +/— from remote control)

The Fine tuning +/— commands given from Remote control are applied to this input in the form of a
series of positive pulses. The threshold of discrimination of the pulses is different for the M193A, C and
the M193D.

Type tw1 (FT+) tw2 (FT-)
M193A and C >18ms <1.7ms
M193D > 120 us < 80 us

The M193A and C are compatible with the M1130 remote control receiver.

The M193D interfaces with either the M1130 and the SAA 1251 receivers.

When the Fine tuning command is given, the duty cycle of the output of pin 19 (Fine tuning output) is
changed at the rate of one step every 0.56 sec.

If the pulses are present for less than 0.56 sec. step-by-step operation can be obtained.

If this input is not used it must be connected to Vg5 (GND).
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Pins 5-6-7-8 - Program inputs

This 4-line bus selects the program according to the truth table given below:

Program PA PB PC PD
1 L L L L
2 H L L L
3 L H L L
4 H H L L

5 L L H L
6 H L H L
7 L H H L
8 H H H L
9 L L L H

10 H L L H

11 L H L H:

12 H H L H

13 L L H H

14 H L H H

15 L H H H

16 H H H H

Pin 9 - Vpp - Memory supply

A series of pulses is applied to this pin during the store cycle. The timing of these pulses is given by the
output of pin 14 and it is different during erase and write cycle as shown in fig. 2 and 3.
During a store cycle the old word isat first cancelled and the new one is written afterwards.

Fig. 2 - Memory Erase supply Fig. 3 - Memory Write supply
tu N T4 ‘
t3 |
- - % w
S-3218)1 s-3n1
Pin 10 - VDD1

This pin has to be connected to a power supply with the characteristics shown in the recommended
operating conditions.

Pin 11 - Clock input

When the device is used alone the internal oscillator operates with a 4.43 MHz crystal connected be-
tween pin 11 and ground. )

It can also operate with a single crystal together with M1130 as shown in fig. 4.

It is not suggested to use the oscillator of the M193 to drive external circuits.

Fig. 4 g
7 Lo |
CD4.4336MHz. 0
10nF
M130 —{F EPM
il

5.6M0
8 J
s30m

101




Pin 12 - Search speed

An external RC network is connected to this pin in order to set the frequency of the internal oscillator
which, in turn, sets the scan speed during Search mode.

The scan speed can be adjusted over a wide range.

The relationship of search speeds between UHF, VHF and S is a follows:

Automatic:
FAST UP VHF = the frequency externally fixed
FAST UP UHF = S = 1/2 FAST UP VHF
MEDIUM DOWN VHF = 1/4 FAST UP VHF
MEDIUM DOWN UHF = S = 1/4 FAST UP UHF (1/8 FAST UP VHF)
SLOW UP VHF = UHF = S =67.7 Hz
SLOW DOWN VHF = UHF = S=8.4 Hz

Manual: UP or DOWN UHF = S = 1/2 UP of DOWN VHF

The manual Fast up or down speed is obtained by changing the frequency of the oscillator. The maxi-
mum capacitance which should be connected to this pin is 100 nF.

Pin 13 - VDDZ
This pin has to be connected to a power supply with the characteristics indicated in the recommended
operating conditions.

Pin 14 - Memory write timing output
This output gives the timing for the pulses to be applied on pin 9 during the store cycle. The output

consists of an open drain transistor.
The waveforms are shown in fig. 5 and 6, and are different during erase and write cycle, as already

described for pin 9.

Fig. 5 - Memory Erase Current Fig. 6 - Memory Write Current

UWU U

5-3220/1 ty 5-32191

102



Pin 15 - Digitized tuning voltage output

The output consists of a variable frequency/variable width pulse train which, after filtering, provides the

tuning voltage to the varicaps.
This signal carries 13 bits of information (only 12 bits however are stored in the memory).

The output circuit consists of an open drain transistor which offers a low impedance to ground when in

the on state.
The output waveforms are shown in fig. 7.

Fig. 7

CONVERTER

o/A

<———————— DOWN - Up ———»

Pin 16 - Clock output for external display

A burst containing 15 clock pulses is available on this pin. These clock pulses are synchronized with
Data Information as described in fig. 8.

Pin 17 - Data output for external display
A 15 bit burst is available on this pin.

In contains the 8 most significant bits of the digitized tuning voltage, 2 bits for band information, 4 bits
for program information and 1 bit which indicates whether the system is in the Search mode (both in
automatic and manual). This data is in complementary form (see fig. 8).

These two outputs (pins 16 and 17) work in connection with the M191 (On screen tuning bar display).

——(+————VARICAP

$-3221

When the burst is not transmitted, the output transistor is in the off position.

CLOCK BURST ] I l | ‘ l l
tws =1, Jus_._‘L_ ‘

Fig. 8

15:15x36 =504 us

16 -3.69ms

36us

REPETITION TIME

DATA
INFORMATION | “SB

|

[=

e | [ 1 |

|

‘l MSB

PROGRAM

TUNING VOLTAGE

s 322212

SEARCH
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Pins 18 - 21 - Test pins
These pins must be connected to Vgg (GND).

Pin 19 - Fine tuning output

Fine tuning information is available on this pin in the form of a square wave having a frequency of
17305 Hz and duty cycle variable in 8 positions as indicated in fig. 9.

The voltage generated after filtering is fed to the AFC loop and detunes the receiver by a small Af while
maintaining the action of the AFC.

The Fine tuning function operates as follows:

— during the search the output is set at mid-range (see fig. 9).

— when the search has been completed it is possible to operate on the Fine tuning +/— commands (pin 3
for Remote control operation or pin 4 for panel operation). The Store command memorizes this
information together with the 12 bit tuning voltage and 2 bit band information

— when a memorized program is recalled it is still possible to act on the Fine tuning commands.

Any change in Fine tuning is only memorized by the Store command.

FINE TUNING OUTPUT
57.78 ps

PIN 19 I | I
] | J - MID RANGE

$-3223

Pin 20 - Automatic/manual selection

This pin is used to change the Search mode. When it is connected to Vpp the system operates in Auto-
matic mode; when it is at Vgs (GND) the system works manually. The change Auto-manual or viceversa
can be made at every time without precluding the right operation of the system.

Pin 22 - Stop/afc input

This pin is used only in automatic search mode.

When the EPM is in manual operation this pin is internally disabled.

The Stop/afc is also internally disabled during any program change for the time the Mute signal lasts.
This input can have three different levels: high (H), middle (M), low (L). The middle level, unlike the
other three level inputs of the circuit, is not internally generated and has to be externally determined
according to the recommended operating conditions. If this input is not used it has to be connected to
VSS (GND) or to VDDZ'
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The input has two different functions depending on whether the system is in the search or in normal
operation (AFC control).

A) Search mode: after depressing the Search start key, the transitions and levels of the signals coming
from the TDA 4431, applied to this pin, control the search function and determine when the search
must stop, i.e. a TV station has been recognized.

The circuit operates with the following sequence (see fig. 10 for reference and explanation of pin 12
for speed definition):

1 - after pressing the search start key the search occurs in the Fast up mode

2 - subsequent transitions on pin 22 Stop/afc input are ignored during the first 15 search steps.
After that the first M-H transition on the input preceded by at least one M-L transition will set
the search into the Medium down (fast up/4) mode.

The acceptance delay of 15 search steps has been introduced to avoid the condition where the
system could stop on the previous station (for example in the case the seaich start command
has been given just before an AFC control command).

3 - the next M-L transition will switch the search to Slow up speed (67.7 Hz).
At this point the system is in normal AFC operation.

Fig. 10 - Automatic station capture diagram

34 35 36 37 38MHz

VHF bands: the rate esternally fixed
FAST UP{
N s UHF/S bands:1/2 the VHF band rate
IF_RESPONSE N %3&9 NORMAL AFC POSITION MEDIUM DOWN: 1/4 FAST UP SEARCH SPEED
39.0MHz
33.4MHz
4OMHz
TRASMITTER >t
SEARCH DIRECTION __,,_ IDENTIFICATION
HIGH LOMHZ 0, 39.0MHz
SIGNAL ON TDA4431 _ MIDDLE . | I

OUTPUT 2 —
LOW_<38.8MHz 1 <38.8 >38.8MHz

SEARCH START FAST UP MEDIUM DOWN __sowup |
B 52202551 $3=67Hz

DIGITAL INFORMATION '
39.0MHz — — = — — — — — —— / —

388MHz — — | — — — — — — o

/ 5-3080

NORMAL AFC OPERATION

AFC
THRESHOLD
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B) AFC operation: when a station is perfectly tuned, the input signal coming from-TDA 4431 is at

middle level.

If the tuning moves lower than the threshold (below 38.9 MHz), the pin 22 goes low and the 13 bit
internal counter is moved with Slow up speed to determine an increasing of the varicap voltage.
When a detuning occurs in the opposite direction the input will go high and the tuning voltage is de-
creased with Slow down speed (8.4 Hz).

The increase or decrease of the tuning voltage is stopped as soon as the input returns to M level.
Therefore during normal ope‘rat‘ion pin 22 acts as AFC control command.

C) Recall from memory: when the circuit is in automatic operation mode and a pre-memorized program

is recalled from Memory, a fixed value of 8 steps (= 31.2 mV) is subtracted from the tuning voltage.
This corresponds to a detuning of about 0.6 MHz (UHF) and of 0.3 MHz in VHF [11 into that part of
the |F response curve which corresponds to the fully transmitted sideband.

At this point the AFC operation takes over as described in point B) above and the exact tuning is
reached in about 0.2 sec.

Due to this feature the AFC capture ratio will be increased and the requirements for stability of the
tuner, of the reference voltage sources and of stability of the D/A converter are less severe.

In manual operation mode the memory content is instead read without any change.

Pins 23-24-25-26 - Band drive outputs

The information for band selection is present or: these outputs, consisting of open drain transistors, one
of which, in connection with the selected band, is conducting (see fig. 11).
The relations between pins and bands are as follows:

Pin 23 = VHF |
Pin 24 = VHF Il
Pin 26 = UHF
Pin26=S

Fig. 11 “T‘

Vsg 5-3220

Pin 27 - Mute output

A source follower transistor is provided to give a high level output during mute function.
The mute is present in the following cases:

during automatic search. The mute is present 110 msec before the start of the search.

during any program change for 320 msec.
The mute is active 110 msec before the program change takes place.

when the supply voltage Vpp,is applied, for about 320 msec.

when the supply voltage Vpp, is removed.
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Pin 28 - A) Automatic operation: search start
B) Manual operation: up/down search

This input is a three level one, i.e. it is normally in the middle level and the above mentioned functions
are activated when it is connected to Vpp, or to GND.

The input is kept at avoltage corresponding to about the half of the supply voltage by an internal divider
made with two resistors of about 1 Mohm.

A) Automatic operation
M193A - When the pin 28 is briefly connected to GND the search starts on the bands VHF |1I-UHF
which are scanned in sequence. If it is connected to Vg, the search is made on band VHF | and S.
If the key is kept pushed, another search can start only by releasing the key and connecting is again
to GND or Vpp,. If a Search start command is given while the system is already in search operation,
the search is immediately stopped and after restarted on the new group of selected bands; the band
where the system will search is that which has the same search speed of the previous one.
M193C, D-When the pin 28 is briefly connected to GND or to Vpp,, the search starts and remains in
the previously selected band.
All types work as follows: if the key is kept pushed, another search can start only releasing the key
and connecting it again to GND or Vp,. During the search the tuning voltage is always changing
from lower to higher voltage levels. The search is automatically stopped when the first station is
found. The search is also stopped whenever a program change command is given. When the upper
limit ‘of the tuning voltage is reached, the search restarts from the lower limit of another band
(M193A) or of the same band (M193C, D), after 210 msec of temporary stop. The search speed is
determined by the RC network connected to pin 12.

B) Manual operation
When the input is connected to Vpp, the content of the internal counter is changed in such a way to

have an increasing of the varicap voltage.
If the input is connected to GND the varicap voltage is decreased.
The search speed is determined by the RC network applied on pin 12.

Fast/low search speed is possible by changing the value of the same RC network (see fig. 12).

In manual operation the search is always made in the same band.

No inhibit of the search is provided when the lower or the upper limits of the varicap voltage are reached.
Step-by-step band selection is possible by temporarily connecting pin 2 to Vppy.

Fig. 12 J+V°°2

MANUAL |
FAST
—12

I : $-3225
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GENERAL INFORMATION
Command acceptance rules

1) When a manual command at pin 2, 3, 28 is given, an internal counter is immediately started. The
command is accepted only after about 31 msec. of its continuous presence. If the command disap-
pears before (for example in consequence of contact bouncing), the counter is immediately reset.
When a command has been accepted, no other manual command is accepted until the previous com-
mand has been released.

2) Program change commands are immediately accepted and if the circuit is in the automatic search
position, the search is stopped.
Manual commands given during the execution of the program change are not accepted except the
automatic search start command.
This one is internally stored and executed at the end of the program change.

3) During the store cycle only the program changé and the search start commands are accepted and
executed at the end of the cycle.
The other commands are ignored.

Power-on sequence of supply voltages
To guarantee the correct reading of the memory at power-on the supply voltages must be applied as
follows:
Vpp: (+18V), Vpp, (+12V)

The +18V must be higher than 16.5V 110 msec after the 12V is passed through the power-on reset
threshold (== 6V). ,

From 0 to 6V the slew rate of the 12V is not important, from 6 to 10V the slew rate must not ex-
ceed 110 ms. If it is not possible to guarantee the availability of the 18V supply before the 12V we
suggest using the following application.

It is recommended that the 29V is not applied when the 12V is not present. However there are no
reliability problems if at power on and power off the 29V exists for a few seconds without the 12V
supply being present.
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MQS
INTEGRATED
CIRCUITS

PRELIMINARY DATA

RHYTHM GENERATORS

® 16 PROGRAMMABLE RHYTHMS (CODED FOR THE M258; ALSO AVAILABLE IN COMBI-
NATION FOR THE M259

® 16 OUTPUTS (2 SECTIONS BY 8)

® MASK PROGRAMMABLE RESET COUNTS (24 or 32)

® DOWN BEAT OUT

® SYNC OUT

® EXTERNAL RESET

® TWO CHIP SELECTS (CS1, CS2) FOR SEPARATE TRISTATE CONDITION OF THE TWO OUT-
PUT SECTIONS

® INTERNAL PULL-UP ON THE INPUTS

® OPEN DRAIN OUTPUTSWITH RETURN TO 1" STATUS

® CHOICE BETWEEN RETURN TO “1” OR NOT ON 8 OUTPUTS (OUT 1, 2, 3, 4,9, 10, 11, 12)
SEPARATELY

® ONLY ONE POWER SUPPLY (+5V)

® VERY LOW POWER CONSUMPTION (150 mW TYP.)

The M258, M259 are monolithic rhythm generators specifically designed for electronic organs and other
musical instruments.

Constructed on a single chip using MOS N-channel silicon gate technology, they are supplied in a 28 lead
for (M258) or 40 lead for (M259) dual in-line plastic package.

ABSOLUTE MAXIMUM RATINGS*

Vpp**  Source supply voltage -0.3t0  +7 \Y;
Vv Input voltage -0.3t0 +7 \%
lo Output current (at any pin) 3 mA
Vou Output voltage 12 \%
Teg Storage temperature range -65 to +125 °C
Top Operating temperature range 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 NUMBERS: M258 B1/EB1 for dual in-line plastic package
M259 B1/EB1 for dual in-line plastic package
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MECHANICAL DATA (dimensions in mm)

Dual in-line plastic package (28 lead)

PIN CONNECTIONS

Voo
GND
ouTPUT 1
OUTPUT §
OUTPUT?2
OUTPUTIO0

OUTPUT 3 M258

NPUT 2
OUTPUTT
OUTPUT &
GUTPUT 12
cst

(
(
I
{
!
g
ineuTT ] 7
(
(
i
I
(
(
(

csS2

28
27
* 26
25

S * ¥ 24

23
22
21
20
19
18
17
16

15

Yoo
CLOCK
RESET/SYNC.

OUTPUT 8

OUTPUT 15

INPUT 4
TNPUT 3
OUTPUT 14
OUTPUT &
OUTPUT13
OUTPUT 5

5-

3375

CS1 enables the outputs 01 to 08
CS2 enables the outputs 09 to 16

OUTPUT 16
DOWN BEAT

)
I
I
)
I
)
I
) outeLT 7
)
)
|
i

Dual in-line plastic package (40 lead)

Voo

GND
INPUT 1
INPUT 2
oUTPUT1
OUTPUT §
OUTPUT 2
ouTPUTI0
INPUT 3
INPUT 4
OUTPUT 3
INPUT 5
ouTRLTH
iNPUT 6
OUTPUT 4
OUTPUT 12
INPUT 7
TNPUT 8
cst
cs2

el

025

15.24

Pos3-8

Voo
CLOCK
TNPUT 16
TNPUTTS
RESET/SYNC.
OUTPUT 16
WN BEA
OUTPUT 8
OUTPUTIS
OUTPUT 7
TNPUT 14
TNPUT13
TNPUT1Z
INPUT 1T
OUTPUTI4
TNPUTIO
OUTPUT 6
TNPUT 9
OUTPUTI3
OUTPUT

* This is a bidirectional pin. Used as an input it allows the chip reset; used as an output it can reset other devices.
** This pin generates a down beat trigger which can be used to drive an external lamp to indicate the first beat of the

first bar of each rhythm.
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RESET AND DOWN BEAT TIMING WAVEFORMS (POSITIVE LOGIC)

ELEMENTARY TIMES

EXTERNAL RESET

[ o ] 2 | + ]
T
|

(USED AS AN OUTPUT)

DOWN BEAT

L4
1

$-337711
cs
| cs2
BLOCK DIAGRAM |
| | Ll
| Y
| MATRIX MULTIPLEXER 7777 fgo 2> 16 0UT
i ORIVER
i
’ i
| oo
| BEAT —— - >~ DOWN BEAT
| LoGiC
E%AUB'LE —q L3
LOGIT 3 ‘ |
- Y |
! 24 STAGE RESET — SYNC.
| RHYTHM LOGIC
| DECODER OEVECT. EXT.RESET
! Y |
i 19
. ]
PHASE
cock— "eL 0IVIDER 5 STAGE DIVIDER RHYTHM DECODER
¥ T T T
R ; 4 (In the M259 the rhythm
I I selections enter the chip
e s ke *7 already decoded)
RHYTHM, SELECTION (for M258 only)
Rhythm IN4 IN3 IN2 IN1
1 1 1 1 1
2 1 1 1 0
3 1 1 0 1
4 1 1 0 0
5 1 0 1 1
6 1 0 1 0
7 1 0 0 1
8 1 0 0 0
9 0 1 1 1
10 0 1 1 0
11 0 1 0 1
12 0 1 0 0
13 0 0 1 1
14 0 0 1 0
15 0 0 0 1
16 0 0 0 0
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STATIC ELECTRICAL CHARACTERISTICS(positive logic, Vpp= 4.75 to 5.25V, T,mp= 0 to

50°C unless otherwise specified)

Values
Parameter Test conditions Unit
Min. l Typ. l Max.
CLOCK INPUT
VinH Clock high voltage 2.4 Vbbb
VL Clock low voltage 0 0.4
DATA INPUTS
Vin Input high voltage 24 Vbp
ViL Input low voltage 0 0.4
Rin Internal resistance to Vpp V, =0V Vpp=5V 100 180 K
loL(*) Input load current V=V -50 KA
EXT. RESET
Vin Input high voltage 45 Vbo \
ViL Input low voltage 0 1.5
Rorr Internal resistance to Vpp B _
(inactive sync) Vo=0 Vop=5V 100 | 180 Ke
Ron Internal resistance to Vpp Vo=1V Vpp=4.75V 260 300 Q
(active sync)
OUTPUTS (0;, Down beat)
Ron Vo=1V 260 300
VoL Source current = 1 mA 0.26 0.3
Lo Vo= 12V Tamp= 256°C 10 MA
POWER DISSIPATION
[I Supply current Tamp= 25°C 30 mA

(*) The "High Level” is clamped by the internal pull-up.

\

!

S$-3382/1

112



DYNAMIC ELECTRICAL CHARACTERISTICS (positive logic, Vpp= 4.75 to 5.25V,
T ymp= 0 t0 50°C unless otherwise specified)
Values
Parameter Test condistions Unit
Min. Typ. ‘ Max.
CLOCK INPUT
f Clock repetition rate DC 100 |KHz
tw Pulse width Measured at 50% of the swing 5 us
ty Rise time Measured between 10% and 90% 100
of the swing us
tf Fall time Measured between 10% and 90%
of the swing 100 us
EXT. RESET
twRr Pulse width 100 us
tcr Clock delay with respect to reset 0 us

TIMING WAVEFORMS

BIT SEQUENCE

CLOCK

EXTERNAL RESET

OUT SIGNAL

WITH RETURN TO 1"

\

OUT SIGNAL

WITHOUT RETURN TO"1"

EXTERNAL NOISE
GENERATOR

SYNC.

DOWN BEAT

5-3381
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Note 1: This additional pulse, to reset the outputs without return to “1”, can be obtained by using a
clock generator as shown in the following diagram:

CLOCK

c1

¢ l -O RESET/SYNC.

I CLOSE TO
RESET
$-3378

Ext. Reset/Sync. is a bidirectional pin. Used as an input it can reset the circuit as shown in the timing
diagram and used as an output it can drive the reset of other devices.

Using the clock generator shown in the above figure, when the switch is closed asynchronous with
respect to the clock, it is possible to have to two cases (see the following diagrams); in both the cases the
output reset can be obtained by CS1 and CS2.

(a) | e (b) | »

CLOCK j m
; '
EXTERNAL RESET ——l_j_____ ——| :

' I

! '
OJ (WITHOUT RETURN T0 1) __‘_'-—— __;_'—

i

1

— —
i RS 5-3379/1
T T

In both the cases the delay 7 (in the outputs without return to ”1”) is defined through the constant
R1 C1> 10 usec.
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INSTRUMENT BEATS VERSUS RHYTHM PROGRAM

ELEMENTARY TIMES

TRUTH TABLE EXTERNAL DEVICE OUTPUT INSTRUMENT SYNC. DOWN
RESET SIGNALS BEATS BEAT
o] 0 0 0 [
ulu a |uv|u N
T T x T T S
8 T
) R.
1 5 b3 1 5 5
I
* | k% £ I
p
1 > 5
>< 2 > |
2 o 5 [
< -
3 w ¢§
g
4 T
=
5/ I
@
6
7 >< |
8
vl X< ) ]
! alwn awnwawvn o a
| oln o nown =) o
) > |> > > > > > >
| i
I 1
1 |
! !
X |
| .
X |
| B - P
|
| - | p
|
|
| |
|
|
1
|
|
]
|
| 4 4
3
32
Vss Vss
% OUT1WITHOUT RETURN TO"1" - %% OUT5WITH RETURN TO"1" 5-3353/1

Note:  The outputs 01 to 08 are enabled by CS1; the outputs 09 to 16 are enabled by CS2. The outputs 01 to 04 and
09 to 12 are programmable separately without return to “1".
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MOS
INTEGRATED
CIRCUITS

PRELIMINARY DATA

RHYTHM GENERATORS

16 CODED PROGRAMMABLE RHYTHMS FOR THE M268

8 PROGRAMMABLE RHYTHMS (ALSO AVAILABLE IN COMBINATION) FOR THE M269
12 OUTPUTS (2 SECTIONS 8 + 4)

MASK PROGRAMMABLE RESET COUNTS (24 or 32)

EPROM TECHNOLOGY PIN-TO-PIN COMPATIBLE DEVICE AVAILABLE FOR THE M268
DOWN BEAT OUT

SYNC OuUT

EXTERNAL RESET

TWO CHIP SELECTS (CS1, CS2) FOR SEPARATE TRISTATE CONDITION OF THE TWO OUT.
PUT SECTIONS

INTERNAL PULL-UP ON THE INPUTS

OPEN DRAIN OUTPUTS WITH RETURN TO 1" STATUS

CHOICE BETWEEN RETURN TO "1 OR NOT ON 8 OUTPUTS (OUT 1, 2, 3, 4, 9, 10, 11, 12)
SEPARATELY

ONLY ONE POWER SUPPLY (+5V)

VERY LOW POWER CONSUMPTION (150 mW TYP.)

The M268, M269 are monolithic rhythm generators specifically designed for electronic organs and other
musical instruments.

Constructed on a single chip using MOS N-channel silicon gate technology, they are supplied in a 24 lead
dual in-line plastic package.

ABSOLUTE MAXIMUM RATINGS*

Vpp **  Source supply voltage -03to +7 A
Vv, Input voltage -03to +7 \Y
lo Output current (at any pin) 3 mA
Vou Output voltage 12 \
Tstg Storage temperature range -65 to +125 °C
Top Operating temperature range 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 NUMBERS: M268 B1/EB1 for dual in-line plastic package

M269 B1 for dual in-line plastic package

117 3/81




MECHANICAL DATA (dimensions in mm)

Dual in-line plastic package (24 lead)

18T
8 [
S 8!
i 3 2 025
13]] 04 oL i
L 7% L1524
- _312m - o3 n
D
PIN CONNECTIONS
GND 1 > 1 VoD GND (]! ~ il Vee
o []2 2] Voo R []2 23] CLOCK
05 [|3 22] CLOCK o 3 2] R8
02 [« 21 [JRESET/SVNC. 05 [G« 21 [JRESET/SYNC.
o []s 20 [] DOWN-BEAT 02 []s 0f] 08
woe e P > i VYO -
3 [ 18{] o7 o3 [ 18[] R7
w2 [s [ NG 7 [ [ 3
on [|o 6] iN3 on [|s 1] RS
0z [o 5[] 06 oz [Jo 5[] 06
oz [n (] o5 o1z [ wl] 05
cs [ 13 52 Rz (| ) RG
S-4527 S4528

CS1 enables the outputs 01 to 08
CS2 enables the outputs 09 to 12

* This is a bidirectional pin. Used as an input it allows the chip reset; used as an output it can reset other devices.

** This pin generates a down beat trigger which can be used to drive an external lamp to indicate the first beat of the
first bar of each rhythm.
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RESET AND DOWN BEAT TIMING WAVEFORMS (POSITIVE LOGIC)

BLOCK DIAGRAM

ELEMENTARY TIMES

EXTERNAL RESET

|

[ ——-

(USED AS AN OUTPUT)

cLock —

DOWN BEAT
$-337711
cst
| csz
!
L1
i ourt
| e ML PLEXER were 2 ourrurs
! ORIVER
i g
l 3 DOWN
1 BEAT ~——— % DOWN BEAT
I8 j 2 LoGIC
7 24
[%AUBTLE — - l
LoGIc - - 32 < l
i
% ]
| Z 24 STAGE aeser — %
T Reviem ] _T
DECODER DETECT. Losic EXT.RESET
|
| | i ‘
71 Z 1
> - ——
PHASE
GEN. DIVIDER 5 STAGE DIVIDER RHYTHM DECODER
— e
¥ [ T [ !
L i - | (In the M269 the rhythm
|‘ selections enter the chip
N INZ N3 NG s#0 glready decoded)
RHYTHM, SELECTION (for M268 only)
Rhythm iNa N3 N2 TNt
1 1 1 1 1
2 1 1 1 0
3 1 1 0 1
4 1 1 0 0
5 1 0 1 1
6 1 0 1 0
7 1 0 0 1
8 1 0 o 0
9 0 1 1 1
10 0 1 1 0
1 0 1 0 1
12 0 1 ) 0
13 0 0 1 1
14 0 0 1 0
15 0 0 0 1
16 0 0 0 0
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STATIC ELECTRICAL CHARACTERISTICS(positive logic, Vpp= 4.75 to 5.25V, T,mp= 0 to

50°C unless otherwise specified)

Values
Parameter Test conditions Unit
Min. l Typ. [ Max.
CLOCK INPUT
Viy Clock high voltage 2.4 Vbp
Vi Clock low voltage 0 0.4
DATA INPUTS
Vi Input high voltage 24 Vbp
ViL Input low voltage 0 0.4
RN Internal resistance to Vpp V=0V Vpp=5V 100 180 K
loL(*) Input load current V=V -50 A
EXT. RESET
Vi Input high voltage 45 Vbp
ViL Input low voltage 0 1.5
RorF Internal resistance to Vpp _ _
(inactive sync) - Vo=0 Vbo= 5V 100 | 180 Ke
Ron Internal resistance to Vpp Va=1V Vpp=4.75V 260 300 Q
(active sync)
OUTPUTS (O;, Down beat)
Ron Vo=1V 260 300
VoL Source current = 1 mA 0.26 0.3 \
ILo Vo= 12V Tampb= 25°C 10 | A
POWER DISSIPATION
[ Supply current Tamb= 25°C 30 mA

(*) The “High Level” is clamped by the internal puli-up.

!
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DYNAMIC ELECTRICAL CHARACTERISTICS (positive logic, Vpp= 4.75 to 5.25V,
Tamb= 0 to 50°C unless otherwise specified)
Values
Parameter Test condistions Unit
Min. | Typ. ] Max.
CLOCK INPUT
f Clock repetition rate DC 100 |KHz
tw Pulse width Measured at 50% of the swing 5 us
ty Rise time Measured between 10% and 90%
. 100 us
of the swing
tf Fall time Measured between 10% and 90%
of the swing 100 us
EXT. RESET
twRr Pulse width 100 us
tcRr Clock delay with respect to reset 0 us

TIMING WAVEFORMS

BIT SEQUENCE

|

CLOCK

EXTERNAL RESET

OUT SIGNAL

|
—
|
J
I
i

WITH RETURN TO "1"

OUT SIGNAL

WITHOUT RETURN TO"1"

EXTERNAL NOISE
GENERATOR

SYNC.

DOWN BEAT

5-3381
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Note 1: This additional pulse, to reset the outputs without return to ”1”, can be obtained by using a
clock generator as shown in the following diagram:

CLOCK

100K N Tc1
1@

1 S— LORESETISVNC.

CLOSE TO
RESET
S-3378

Ext. Reset/Sync. is a bidirectional pin. Used as an input it can reset the circuit as shown in the timing
diagram and used as an output it can drive the reset of other devices.

Using the clock generator shown in the above figure, when the switch is closed asynchronous with
respect to the clock, it is possible to have to two cases (see the following diagrams); in both the cases the
output reset can be obtained by CS1 and CS2.

CLOCK —I r.—-,
: '
EXTERNAL RESET —-‘_:‘—7 —] l

I '
. _;"—_———
0J (WITHOUT RETURN TO "1") __J— "

i v

by

\

TR RS $-3379/1
T T

In both the cases the delay 7 (in the outputs without return to “1”) is defined through the constant
R1 C1 2> 10 usec.
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INSTRUMENT BEATS VERSUS RHYTHM PROGRAM
TRUTH TABLE

—-Cco

% %

w

(=S B

ELEMENTARY TIMES

e e et e e e et e -p ® =

#0UT 1 WITHOUT RETURN TO"1”- %% OUT5SWITH RETURN TO"1"

The output 01 to 08 are enabled by CS1; the outputs 09 to 12 are enabled by CS2. The outputs 01 to 04 and
09 to 12 are programmable separately without return to 1",

EXTERNAL DEVICE OUTPUT

RHYTHM LOCKED
QO DVAnZ—

AN

Vv

| RHYTHMS ENABLED

VDD
Vss
VbD
Vss
VoD
Vss
VoD







MOS
INTEGRATED
CIRCUITS

PRELIMINARY DATA
PROGRAMMABLE ELECTRONIC CREDIT CARD

LOW COST PLASTIC CREDIT CARD STYLE PACKAGING

BUILT-IN CHIP WITH 105 CREDIT CELLS, ALL SEPARATELY ADDRESSABLE

ONE SECURITY KEY WORD OF 8 BITSPROTECTED BY A SECURITY FUSE

ONE MASK-PROGRAMMABLE 8-BIT CODE FOR USER IDENTIFICATION

TYPICAL 10V POWER SUPPLY, 25V PROGRAMMING VOLTAGE

LOW POWER CONSUMPTION: 115 mW (READING MODE), 320mW (PROGRAMMING MODE)
WELL PROVEN NON-VOLATILE MEMORY DESIGN WITH 100 YEAR DATA RETENTION

This device is a remarkable new programmable-memory product designed for electronic credit and identi-
fication cards. The product has only 7 connections (6 for user interfacing) and is essentially an EPROM
of 17x8 bits. )

If the XCARD is used as a credit card, the bit cells of the EPROM are all erased (content logic high)
when the device is first delivered, and represent credit for services. Each time the card is used some bit
cells are written, becoming useless. At any time the card can be checked for the amount of credit re-
maining and the reader can display this value.

When the XCARD is used as an identity card, it can be programmed with any one of several different
codes (up to 2105). This code can be read at any time by using an appropriate reader.

Row 16 of the matrix holds a mask programmable 8 bit code which can identify up to 256 different users.
Since it is programmed during fabrication this code word is unerasable.

A second 8 bit word is used as a security key to detect fraudulent erasure and prevent re-use of the card.
This device is available in a plastic credit card style format (XCARD) or in a 14-lead plastic DIP for
sampling and prototyping purposes (M274).

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin (except PR) -0.5 to 20 \%
Ver Voltage on PR -0.5 to 27 \Y%
lo Output current 4 mA
P Power dissipation ) 500 mW
Top Operating temperature range (XCARD only) -30 to 60 °C
Tstg Storage temperature range (XCARD only) -30 to 60 °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.

ORDERING NUMBERS

XCARD for credit card style package
M274B1 for dual in-line plastic package (samples only for evaluation)
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MECHANICAL DATA (dimensionsin mm)

Dual in-line plastic package Plastic credit card style package
85.6
- S
o} &
4‘@ ~ R
045 1o lse =
LB ] i:_é'
. el vl =5
F—“ Ao = 3
{ [~ ]
nononono! =
% 5 \
P 7 > J
|50 0 O O O 2
< . —
PIN CONNECTIONS
\J
PR [ ]GND P
o e i -
e [ ] n out— 3
y PR — 8
a00] D 00 GND; [ =
NC [ r] NC sus 1 éc,
[o]0]
NC [ ] NC W
ne | ] ne $-4162
s
PIN DESCRIPTION - BLOCK DIAGRAM
cP ADD FUS PR GND  Vpp  ouT
ADD Address code input D o - ?
cp Clock input ) , IPROGRAMTI rourPuT ]
PR Programming signal input Locic BUFFER
ouT Output ’
AQ co

Vbp Supply Al COLUMN :
GND Fepa— A2 DECODER | ¢7 COLUMN SELECTOR
* : 8 BIT A3 RO
FUS Protection fuse SHIFT : :
NC Not connected REGISTER | | Row i 17X 8 BIT MATRIX
i |
* Not connected ! DECODER [ 1
(see security key description) ! ;
! |
A7 R16

S-4167
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OPERATION

The matrix of 17 words by 8 bits must be addressed by serially loading an internal 8 bit shift register.
The parallel outputs AO-A7 are decoded by the column and row decoders to address a single bit cell of
the memory matrix. The content of this cell is output via an internal buffer. The logic of the M274
output is: output = logic low (< 0.8V) = cell bit debited (written)

output = logic high (output transistor off) = cell bit in credit (unwritten)

The output is an open drain MOS transistor. During read operation the PR input is externally connected
via a diode to the supply as shown in the application circuit, the current consumption is 10 mA (max)

for Vpp= 10V.
The address data is loaded using an external clock of up to 100 kHz to read in the address bits A7 to A0

with clock pulses 1-8. When a frequency of less than 100 KHz is used, it is important to ensure that the

mark time (i.e. CP pulse width) lies within the range 3 to 6 us.
After the 8th clock pulse the output data is valid in 2 us. Writing a bit cell is achieved by the application

of a single +25V/10 mA pulse, of length 50 ms, to the PR input (> 10 us after clock bit 8).
ADDRESSING

The serial address is obtained by generating a 1 or 0 in correspondence with one of 8 consecutive clock
pulses. If for example cell number 44 is to be addressed (i.e. R5, C4 - see 17x8 BIT MATRIX ORGAN-
1ZATION), the correspondence between the two signals CP and ADD must be as shown below:

BINARY WEIGHTING 128 64 32 16 8 L2 ! The 8-bit word corresponding to address 44 is

| 7 | 8 | therefore:

! ‘ A7 A6 A5 A4 A3 A2 A1 A0
a1 | a0 0 0 1 0 1 1 0 0

CcP

S-ei3 Note: The first cell (i.e. RO, CO) is considered number O.

SECURITY KEY
One row of the matrix is written with an 8 bit word at manufacture, after writing this word - or security
key - the write circuits to this row are destroyed by blowing an on-chip fuse and it is not possible to

mend this fuse.

If any attempt is made to erase the card, to regain the credit value, the security key will also be erased:
since the service point is normally designed to check for a valid security key before providing services, and
before debiting the card, this is a complete method of protection against fraudulent re-use of the card.

APPLICATION CIRCUIT 17x8 BIT MATRIX ORGANIZATION

vpp O ——0 apD _/_\_
PR O- | — O ce =

PROGRAMMABLE | : HEA

. M 274 \__/ MARIC | T

.‘3{

2l

lolo

fslslslals

ourt H——-=0 GND i
|

0

SECURITY KEY —=R15] 0] 0] 0,0]0
CODE WORD ——R16 | XiX 7X IRIRS

S-161

S-4l41

%C7 IS USED BY THE MANUFACTURER FOR TESTING

127



READING CHARACTERISTICS (see also timing waveforms)

Parameter Test conditions Min. Typ. Max. Unit

Vpp Supply voltage 9 11 \Y
ViL(ADD) Address input low voltage -0.3 0.5 \
ViH(ADD) Address input high voltage 8 Vpbp Vv
ViL(cp)y Clock input low voltage -0.3 0.5 \
ViHcp) Clock input high voltage 8 Vbp v
ViL(pr) Voltage on PR during Vpp-0.8 Vpp-04| V

verification
VoL Output low voltage loL=2mA 0.8 \%
lcp Clock input current

(logic 0 and 1) 100 HA
laADD Address input current

(logic 0 and 1) 100 nA
loL Output leakage current in Vo=Vpp 100 uA

OFF state
hL(PR) Input current on PR during Vpr= VL 5 mA

verification
Iop Supply current 5 mA
fep Clock frequency 100 kHz
ts(apD)  Address set-up time . 0.5 ‘ us
th(app) Address hold time 0.5 us
ty(ADD)  Address rise time 2 us
ty(apD)  Address fall time 2 us
tacc Access time Note 1 2 us
trcp) Clock rise time 2 us
t¢(cP) Clock fall time 2 us
tw(CP) CP pulse width 3 6 us

Note 1 - tocc test conditions:
R =5k, C =100pF, Vpp=9V
VoD o S
R
ouT
ouT
L X5
I tacc
S-4172
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PROGRAMMING CHARACTERISTICS

(see also timing waveforms)

Max.‘

and valid output data

Parameter Test conditions Min. Typ. Unit
Vpbo Supply voltage 9 11 \"
ViL(ADD) Address input low voltage -0.3 0.5 Vv
ViH(ADD) Address input high voltage 8 Vbp \
ViLcpy Clock input low voltage -0.3 0.5 \
ViH(cp) Clock input high voltage 8 Vbp \
ViHppr) Voltage on PR during 24 2% .
programming pulse
lor  glok et s 00 |
lapD Address input current 100 BA
(logic 0 and 1)
liHpr)  Input current on PR Vpr= Vin 10 mA
Ibp Supply current 5 mA
fep Clock frequency 100 kHz
ts(ApD)  Address set-up time 0.5 us
th(app) Address hold time 0.5 us
ty(apD)  Address rise time 2 us
ty(aDpD)  Address fall time 2 us
tycp) Clock rise time 2 us
ti(cp) Clock fall time 2 us
tw(cP) CP pulse width 3 6 us
ty(PR) Programming rise time 10 100 us
t4(PR) Programming fall time 10 100 us
tw(PR) PR pulse width 50 ms
tep-pPR Time between last CP pulse 10 us
and PR
tpr-cp Time between last PR pulse 10 us
and CP
ty-pR- Time between valid output 0 us
data and PR pulse
tpr-v Time between end of PR pulse 3 us
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TIMING WAVEFORMS

Reading LOADING RE ADING

= tw Wicp o 'ree
cP 1 2
1, t
ts h h tADD  tRADD
ts l‘—
ADI
° A7 Ab A0 DON'T CARE
[ haar :
. e
ouTt N NOT VALID X VALID
\
S-4135
Programming
cp —/-,_\_ /s \ )
A7
A00 \/ A0 DON'T CARE
t
Vin PR-CP
tCP_PR --
PR Vi N
|
tv-PR tPR -V
T
out NOT VALID } NOT VALIO VALID
S-4136

Programming puise

S-4137
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M0S
INTEGRATED
CIRCUIT

16-STAGE COUNTER

LOW QUIESCENT POWER DISSIPATION

WIDE SUPPLY VOLTAGE RANGE: 3 to 15V

HIGH NOISE IMMUNITY: 45%of V¢ (TYP.)

INPUTS FULLY PROTECTED

INVERTER AVAILABILITY IN CRYSTAL OSCILLATOR IMPLEMENTATION FOR TIMING
APPLICATIONS

The M 702 D2 (extended temperature range) and M 702 D1/B1 (intermediate temperature range) are
16-stage binary counters constructed with COS/MOS technology in a single monolithic chip. The devices

may be used as timing circuits the chips consists of 16-flip-flop, input inverter for use in a crystal oscilla-
tor, and an output buffer capable of driving standard stepping motors.

The device is available in 8-lead dual in-line miniature plastic package and 8-lead metal-can.

ABSOLUTE MAXIMUM RATINGS *

Voo ¥ Supply voltage -0.5 to 15 \Y
Vi Input voltage (at any pin) -0.5to Vpp +0.5 \%
Piot Total power dissipation (per package) 200 mw
Tetg Storage temperature -65 to 150 °C
Top Operating temperature: for D2 type -55 to 125 °C

for D1/B1 type -40 to 85 °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.

+» This voltage value are referred to Vgg pin voltage.

ORDERING NUMBERS:

M 702 D2 for TO-99 metal can
M 702 D1 for TO-99 metal can
M 702 B1 for dual in-line plastic package

MECHANICAL DATA Dimensions in mm

TO-99 metal can ‘ - Dual in-line plastic package

494
$85T

|
Ll
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NC () $INVERTER

oUTPUT O @INVERTER

NC
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ouTPUT Ez
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NC Vss NC
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] Voo
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]@ INVERTER
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] Vss
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LOGIC BLOCK DIAGRAM

@ INVERTER

_ Vss
FINVERTER 5-1077/2

RECOMMENDED OPERATING CONDITIONS

S-

107512

e LI L
Fie P me FX miF LDO—O
ouTPUT

Vpp Supply voltage: for general applications
for crystal oscillator in clock applications
V; Input voltage
Top Operating temperature: for D2 type
for D1/B1 types

3to 15
7to 15
0to VDD
-55to 125
-40to 85

[

oo<<<<

O
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STATIC ELECTRICAL CHARACTERISTICS (Over recommended operating conditions)
D2 type (extended temperature range)

Test conditions Values
Parameter Vo [Vop -55°C 25°C 125°C Unit
V) | (V) Min. | Typ. | Max Min. | Typ. | Max. | Min. | Typ. | Max
I Quiescent sup- 5 15 0.5 15 900
ply current 10 25 1 | 25 1500 | uA
15 50 1 50 2000
VonH Output high 5 | 499 499 5 4.95
voltage lo=0 10 | 9.99 999 | 10 9.95 v
VoL Output low 5 0.01 o 'o.o1 0.05
voltage 0=0 10 0.01 0 |00l 005 | ¥
VnH - Noise immunity 5 1.4 1.6 | 225 15 v
10| 29 3 4.5 3
Vne  Noise immunity 5 1.5 1.5 | 225 14 v
10 3 3 45 29
Ipn Output drive cur| 05| 56 |1256 12 15 8 |
rent N-channel 0510 | 185 18 | 20 14 mA
lpp Output drive cur- 45| 5 [-125 -12 -15 -8
rent P-channel 95|10 |-185 18 | 20 4 mA
IiH i Input leak.current| Any input | 15 1 £105 | %1 1 | kA
D1/B1 types (intermediate temperature range)
Test conditions Values
Parameter Vo Voo -40°C 25°C 85°C Unit
(V)| (V) Min. | Typ. | Max Min Typ. 1 Max. | Min. | Typ. | Max
L Quiescent sup- 5 50 1 50 700
ply current 10 100 2 | 100 1400 | uA
15 900 10 900 5000
Von Output high 5 [4.99 4.99 5 4.95
voltage lon=0 10 [9.99 9.99 | 10 9.95 v
VoL Output iow 5 0.01 0 0.01 0.05
voltage loL=0 10 0.01 0 |o0o01 oos | ¥
Ve Noise immunity 5 1.4 15 15 v
10 | 29 3 | a5 | 3
VnL  Noise immunity 5 | 15 15 | 2.25 | 14 v
10 3 3 4.5 2.9
Ipn Outputdrive cur- 05|56 {125 12 15 8
rent N-channel 0510 | 185 18 | 20 14 mA
Ipp Output drive cur 45| 6 [-125 -12 -15 -8
rent P-channel 95|10 [-185 18 | 20 a4 mA |
Ii.1L Input leak.current] Any input | 15 E £105 ) £1 1 | uA J
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DYNAMIC ELECTRICAL CHARACTERISTICS (T,,,= 25°C, C_= 15 pF, typical temperature

coefficient for all Vpp= 0.3%/°C values, all input rise and fall time = 20 ns)

Test conditions Values
Parameter Vpp M702 D2 M 702 D1/B1 Unit
v) Min. | Typ. | Max. | Min. | Typ. | Max.

twWH, Minimuim input 5 100 115 100 140 ns
twL  pulse width 10 50 | 60 50 | 75
ty, Input clock rise and 5 15 15
tf fall time 170 170 01"
fmax Maximum clock 5 4.4 85 10 H

frequency 70 35 Y 10 MHz
C Input capacitance Any input 5 pF
TYPICAL APPLICATIONS

Digital equipment in which ultra-low dissipation and/or operation using a battery source are primary

design requirements.

Accurate timing from a crystal oscillator for timing applications such as wall clocks, table clocks, auto-
mobile clocks, and digital timing references in any circuit requiring accurately timed outputs.
Driving miniature synchronous motors, stepping motors, or external bipolar transistors in push-pull

fashion.

Electronic watch application circuit

———>  M702
i

i

— A
=

=

'OSC
2097152MHz | —{H8[i=
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COS/MOS
INTEGRATED
CIRCUIT

p b
o Ba s

PRELIMINARY DATA

16-STAGE COUNTER

® | OW QUIESCENT POWER DISSIPATION

® WIDE SUPPLY VOLTAGE RANGE: 3to 16V

® FULLY PROTECTED INPUTS

® [INVERTER AVAILABILITY IN CRISTAL OSCILLATOR IMPLEMENTATION FOR TIMING
APPLICATION

The M706 is a 16-stage binary counter constructed with COS/MOS technology on a single mono-
lithic chip. The device may be used as timing circuit. It consists of 16 flip-flops, input inverter for use in
a crystal oscillator and two output buffers providing push-pull bridge operation. The device is available
in 8-lead minidip.

ABSOLUTE MAXIMUM RATINGS*

Vpp** Supply voltage -05to0 16 Vv
V, Input voltage (at any pin) -0.5to Vpp +0.5 \%
Piot Total power dissipation (per package) 200 mw
Tstg Storage temperature -65 to 150 °C
Top Operating temperature -40to 85 °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.

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

ORDERING NUMBER: M 706 B1

MECHANICAL DATA Dimensions in mm
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PIN CONNECTIONS

NC I Voo

ouTPUT ] @ INVERTER

ouTRUT | & nverer

NC I Ves
$-2951¢

LOGIC BLOCK DIAGRAM

Voo?s

@ INVERTER e Lx ) ef Lx ) re Ix DO N ‘ | ] L

7 : OUTPUT

Vssds Y 2 16 DUTY CYCLE=50%
s LML
Yo' | _— -
@ INVERTER X X X m
$-2952
RECOMMENDED OPERATING CONDITIONS
Vob Supply voltage: for general applications 3to 15 \%
for crystal oscillator in clock application 7 to 15 \

V; Input voltage 0to Vpp \Y
Top Operating temperature -40 to 85 °C
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test conditions Values at 25°C
Parameter Unit
Vo (V) | Vpp(V) | Min. Typ. | Max.
I Quiescent supply current 5 1 50 A
10 2 | 100 *
Vou High output voltage 5 4.99 5
lo=0 \%
10 9.99 10
VoL Low output voltage . 5 0 0.01
lo=0 \Y
10 0 0.01
IpN Output drive current N-channel 0.5 5 6 7.5 A
m
0.5 10 9 10
Ipp Output drive current P-channel 4.5 5 -6 -75 A
m
4.5 10 -9 -10

TYPICAL APPLICATION

Digital equipment in which ultra-low dissipation and/or operation using a battery source are primary
design requirements.

- Accurate timing from a crystal oscillator for timing applications such as wall clocks, table clocks, auto-
mobile blocks, and digital timing references in any circuit requiring accurately timed outputs.

Driving miniature synchronous motors, stepping motors, or external bipolar transistors in push-pull
fashion.

2200
NC —]1 8
+
RM=3600
2 7
10 0JuF
M 706 Mn  3.932160
11 MHz]
3 6 ! D F_J 63pF
T T
47pF _
NC —]{4 5 : TITIR
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COS/MOS
INTEGRATED
CIRCUIT

PRELIMINARY DATA

23-STAGE COUNTER

LOW QUIESCENT POWER DISSIPATION

WIDE SUPPLY VOLTAGE RANGE: 3 to 15V

HIGH NOISE IMMUNITY: 45% of Vpp (TYP.)

INPUTS FULLY PROTECTED

OUTPUT WAVEFORMS SHAPED for a 25% DUTY CYCLE

The M714 (standard temperature range) is 23-stage binary counter constructed with MOS-P channel
and N-channel enhancement mode devices in a single monolithic chip. The device may be used as
timing circuit. It consist of 23 flip-flops, two output buffers, providing push-pull operation one zener
diode providing transient protection at ~ 10V, and input inverters for use in a crystal oscillator. The
device is available in 14-lead dual in-line plastic or ceramic package.

ABSOLUTE MAXIMUM RATINGS*

* %
VDD

i
Ptot

stg
Top

Supply voltage -0b5to 15 V
Input voltage (at any pin) Vss <V;<Vpp
Total power dissipation (per package, including zener diode) 200 mw
Storage temperature . : -65 to 150 °C
Operating temperature -40to 85 °C

Stresses above those listed under Absolute Maximum Ratings’* may cause permanent damage to the device. This is

a stress .at.ing only a}nd functional operation of the device at these =r 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.

** With respect to Vgg (GND) pin.

ORDERING NUMBERS: M714 D1 for dual in-line ceramic package frit seal

M714 B1 for dual in-line plastic package

MECHANICAL DATA Djmensions in mm
Dual in-line ceramic package, frit seal Dual in-line plastic package
7 4max
; 7ama
£r% EEy
B &5
T Ten
1 (,; el
3 0.45 254 | i
046 254 B e
2 1524 |83
1524 52 8
20 20™
nAaonooo ‘ zrlnnmn'nm
W % 8
N 32 1 7
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PIN CONNECTIONS LOGIC DIAGRAM

NC 1 [ ]u NC . 8
Voo
outeur 2 ] ju Voo (f _j)
Vss 3 [ ] 12 NC ——Do——oz
N 223
* 4 [ ] n NC
OSCILLATOR ) —DO—OS
ouTRUT 5[ ] 10 INVERTER
ouTPUT
w oo 1o Oncuaon o |
INPUT J)
ve o 7] Is e w9 Q som
% ZENER CATHODE
5-1080/1
BLOCK DIAGRAM and OUTPUT WAVEFORMS
V,
9. a - 2
1
a R
10 v,
PIN 13 = Vpp
PIN 3 =Vgg
PIN 4 =ZENER
Vo(”m
Vo (PINS) | I I l J '__
14t ‘/u_l_vu_‘ $-1079/1
t
RECOMMENDED OPERATING CONDITIONS
Vbbb Supply voltage: for general applications 3to 15 \%
for oscillator starting 6to 156 \%
V, Input voltage Vpp to Vss
Top Operating temperature -40to 85 °C
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test conditions Values
Parameter Vo Voo -40°C 25°C 85°C Unit
Vi V) Min.| Typ. | Max.| Min. | Typ. | Max. | Min. | Typ. [ Max.
'S Quiescent supply 5 50 1 50 700
current 10 100 2 | 100 1400 | uA
15
Voy Output high 5 [4.99 4.99 495
voltage 16=0 10 | 9.99 999 10 9.95 v
VoL Output low 0.01 0.01 0.05
voltage lo=0 10 0.01 0.01 005| V
VnH  Noise immunity 5|14 1.5 | 225 15
10 | 2.9 3 |45 3 v
VnL  Noise immunity 1 5|15 1.5 |225 1.4 v
1 10 3 3 45 29
IpN rOutput drive cur- 05] 522 1.8 4 1.3 A
ent N-channel 05l 10 1 35 28 IR 2 m
Ipp ?utput drive cur- 45 5 [-16 -13 | -4 -0.9 A
ent P-channel 95| 10 |28 23| -8 16 "
Vz Zener voltage 1z=100uA 10.5 v
17=10mA 1.2
1.1 L Input leakage curr 10 pPA

DYNAMIC ELECTRICAL CHARACTERISTICS (T,,,= 25°C, C_= 15 pF, typical tempera-

ture coefficient for all Vpp values is 0.3%/°C, all input rise and fall time = 20 ns.

Values
Parameter Test conditions Unit
Vpp (V)| Min. | Typ. | Max
ty, tg Input clock rise and fall time 5 15
s
10 10 .
feL Maximum clock input frequency 5 3.5 5 MHz
10 6.5 10
C, Input capacitance Any input 5 pF
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TYPICAL APPLICATIONS

Digital equipment in which ultra-low dissipation and/or operation using a battery source are primary
design requirements.

Accurate timing from a crystal oscillator for timing applications such as wall clocks, table clocks, auto-
mobile clocks, and digital timing references in any circuit requiring accurately timed outputs.

Driving miniature synchronous motors, stepping motors, or external bipolar transistors in push-pull
fashion.

Yo R
O—{J—9 >
- - Voo
10 uF, S S |
I |
: 1
' 21
I
2 1’>‘* 2 ENOE
L ! s UJ
= | |
T 10 |
LA.WSMHZ : E
:______________QJ ___________ _,: 5-1081/1
Vss
-
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C0S/MOS
INTEGRATED
CIRCUIT

PRELIMINARY DATA

23-STAGE COUNTER

LOW QUIESCENT POWER DISSIPATION

WIDE SUPPLY VOLTAGE RANGE: 3 to 17V

FULLY PROTECTED INPUTS

INVERTER AVAILABILITY FOR CRYSTAL OSCILLATOR TIMING APPLICATION
ADJUSTABLE FREQUENCY DIVIDER IN 127 STEPS

TEST OUTPUT AVAILABLE

MOTOR DRIVE STAGE OUTPUT

The M730 (standard temperature range) is a 23 stage binary counter in COS/MOS technology in a single
monolithic chip. An inverter is available for crystal oscillator application in which the function of the
trimmer capacitor has been taken over by the variable frequency divider comprised in the IC and used to
set the correct output frequency. For this purpose, seven adjustment terminals are provided on the M730:
they are used to set the divider ratio to the required value with an accuracy of 10-6. The adjustable
frequency divider has been designed in such a way that the maximum output frequency is set when all
adjustment terminals are either open-circuit or connected to pin 14.If one or more adjustment terminals
are grounded (taken to pin 13),the output frequency decreases. The by-four-divided oscillator frequency
may be checked at a separate test output (pin 8) non-reactive with respect to the oscillator. Based on
this check the output frequency and consequently the accuracy of the clock may be adjusted at the ter-
minal 1 to 7 by means of the variable frequency divider.With an oscillator frequency of 4.194812 MHz,
the series-connected push-pull output stage supplies a symmetrical square wave signal with a pulse duty
factor of 0.5 and a repetition frequency of 0.5 Hz if the variable frequency divider is set to its medium
value. The device is available in 14 lead dual in-line plastic or ceramic package.

ABSOLUTE MAXIMUM RATINGS*

Voo * Supply voltage -0.3to +17 Y,
11 Output current 60 mA
Piot Power dissipation at T;p= 25°C 200 mw
Top Operating temperature range -40to +85 °C
Tsq Storage temperature range -55to +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 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 NUMBERS: M730 B1 for dual in-line plastic package
M730 D1 for dual in-line ceramic package frit seal
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MECHANICAL DATA

Dual in-line ceramic package frit seal

7‘4!'\8)(
[ 1 e %
8o I
= 025
o -
046 254

1524 10.4m2x

20 Pos7.C

o o o o
% 8

1 7
QL [ [ [ B B i |

PIN CONNECTIONS

FREQUENCY
ADJUSTMENT
INPUTS

By

o

®

] Voo
] Vss
I NC
] ourpur
[ osc. meur
[ osc. oureur
[Jrestouteur

5-333)

(dimensions in mm)

Dual in-line plastic package

7.4mx
E7 51
ol E
_St B
fe 025
.- 1254 |
15.24 838
o
20max

RECOMMENDED OPERATING CONDITIONS

FREQUENCY ADJUSTMENT LOGIC|

1 iz 43 e ds s 17
FREQUENCY ADJUSTMENT INPUTS

BLOCK DIAGRAM and OUTPUT WAVEFORM

5332

Vbb Supply voltage: for general applications
for oscillator starting

V; Input voltage

111 Output current

Top Operating temperature

3to 16.5

6 to 16.5
Vpp to Vss
40 m
-40 to +85 ©

0or<<<
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test conditions Values
Parameter -40°C 25°C 85°C Unit
Vo [Vop
(V) [ (V) [Min. | Typ. [ Max.| Min. |Typ. | Max. | Min. | Typ. | Max.
Von Output high 6 | 5.99 5.99 5.95
voltage lop=0 \
12 N1.99 11.99] 12 1195
Vop Outputlow 6 0.01 0.01 0.05
voltage loL=0 \Y
12 0.01 0.01 0.05
Ipny Outputdrive 6 | 21 20 | 25 13
— | mA
current N-channe 12 | 3a 33 20 22
Ipp  Outputdrive 6 | 21 20 25 13 A
- m
current P-channel 10112 | 32 33 20 22
lon  Current consump. lo=0* 12 3 mA

* At quartz frequency of 4.194.812 Hz.

DYNAMIC ELECTRICAL CHARACTERISTICS (T mp= 25°C, quartz frequency 4.194.812 Hz)

Test conditions Values
Parameter Voo M730 D1 type M730 B1 type Unit
) Min. I Typ. ] Max. Min. J Typ. I Max.

fr Frequency test

output 12 1.048703 1.048703 Hz
fo** Output frequency 12 0.5 0.5 Hz
Ao Range output
fo frequency 12 +121 +121 ppm

adjustment
Ro Output resistance R_= 3002 12 100 100 Q

** At the centre position of the variable divider.
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APPLICATION CIRCUIT

1200

1 14 {3—O0+
2 13 ] ,i: 16V

3 121~ 100 puF

4 M730 n

R L

6 S I Zis4B2hz 100 pF

7 s $-3335/1
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GOS/MOS
INTEGRATED
CIRCUIT

PRELIMINARY DATA

16-STAGE COUNTER

LOW QUIESCENT POWER DISSIPATION

WIDE SUPPLY VOLTAGE RANGE: 3 to 17V

FULLY PROTECTED INPUTS

INVERTER AVAILABILITY FOR CRYSTAL OSCILLATOR TIMING APPLICATION
.‘ ADJUSTABLE FREQUENCY DIVIDER IN 127 STEPS

® TEST OUTPUT AVAILABLE

® MOTOR DRIVE STAGE OUTPUT

The M731 (standard temperature range) is a 16 stage binary counter in COS/MOS technology in a single
monolithic chip. An inverter is available for crystal oscillator application in which the function of the
trimmer capacitor has been taken over by the variable frequency divider comprised in the IC and used to
set the correct output frequency. For this purpose seven adjustment terminals are provided on the M731:
they are used to set the divider ratio to the required value with an accuracy of 10-. The adjustable
frequency divider has been designed in such a way that the maximum output frequency is set when all
adjustment terminals are either open-circuit or connected to pin 14. If one or more adjustment ter-
minals are grounded (taken to pin 13), the output frequency decreases. The by-four-divided oscillator
frequency may be checked at a separate test output (pin 8) non-reactive with respect to the oscillator.
With an oscillator frequency of 4.194812 MHz, the series-connected push-pull output stage supplies a
symmetrical square wave signal with a pulse duty factor of 0.5 and a repetition frequency of 64 Hz if the
variable frequency divider is set to its medium value. The device is available in 14 lead dual in-line plastic
or ceramic package.

ABSOLUTE MAXIMUM RATINGS*

Vpp**  Supply voltage -0.3to +17 \Y
114 ‘Output current 60 mA
Piot Power dissipation at T ,,,p,= 25°C 200 mw
Top Operating temperature range -40to +85 °C
Tag Storage temperature range -65 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 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 NUMBERS: M731 B1 for dual in-line plastic package
M731 D1 for dual in—line ceramic package frit seal
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MECHANICAL DATA (dimensions in mm)

for dual in-line ceramic package, frit seal

for dual in-line plastic package

7,1max

7.4max
T
1
L
025
10.4M%
P05 ¢
O n
%
1
PIN CONNECTIONS
Yops1é
Vgge1d
[ 1 % ] VDO
[l s} Vss
IE 12]) NC
FREQUENCY
ADJUSTMENT [~ " ] outPUT
INPUTS o s
[5 0 ] 0SC. INPUT INPUT outPyT ouTPUT
[ls s [Jose. outpur
- 3 Jrssvourput
y21

5-3331

RECOMMENDED OPERATING CONDITIONS

SR 0 R I 8 R 0 |

FREQUENCY ADJUSTMENT INPUTS
o2 3 e (5 |8 |7

FREQUENCY ADJUSTMENT LOGIC|

BREEH

m——

BLOCK DIAGRAM and OUTPUT WAVEFORM

Vob Supply voltage: for general applications
for oscillator starting

V; Input voltage

11 Output current

Top Operating temperature

3to 16.56

6 to 16.5
Vpp to Vss
40

-40 to +85

> << <

m
°C
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

- Test conditions Values
Parameter Vo Voo -40°C 25°C 85°C Unit
V)1 tv) Min. |Typ. | Max.| Min. | Typ. | Max. | Min. | Typ. | Max.
Von Output high 6 | 5.99 599 6 5.95
voltage lon=0 \%
12 [11.99 11.99| 12 11.95
VoL Output low 6 0.01 0.01 0.05
voltage loL=0 \
12 0.01 0.01 0.05
Ipn Output drive 2 6 |21 20 25 13
current N-channel 5172 |32 3 20 22 mA
Ipp  Output drive 41 6 |-21 -20 | -25 -13
current P-channel 1012 |34 33 | a0 Y mA
| Current consump.
OoN lo= 0% 12 3 mA

* At quartz frequency of 4.194.812 Hz.

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb= 25°C, quartz frequency 4.194.812 Hz)

Test conditions Values
Parameter v M731D1 M731B1 Unit
DD
V) Min. Typ. l Max. Min. Typ. J Max.
f
T Frequency test 12 1.048703 1.048703 Hz
output
fo** Output frequency 12 64 64 Hz
A_fg Range output
fo frequency 12 +121 +121 ppm
adjustment
Ro Output resistance R = 30022 12 100 100 Q

** At the centre position of the variable divider.



APPLICATION CIRCUIT
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COS/M0S
INTEGRATED
CIRCUITS

PRELIMINARY DATA

7-STAGE DIVIDER

LOW POWER DISSIPATION

LOW OUTPUT IMPEDANCE ON BOTH HIGH AND LOW STATE
WIDE SUPPLY VOLTAGE RANGE: 5to 15V

HIGH NOISE IMMUNITY ’

INPUTS FULLY PROTECTED

The M738/M740/M741/M747 are integrated circuits constructed in COS/MOS technology for use as
frequency dividers in electronic organs. All the devices consist of 7 stages of binary division connected to
give five divider blocks for the M741/M747 and four divider blocks for the M738/M740.The information
transfer occurs on the positive going edge of the clock, for M740 and M747, and the negative going edge
of the clock for M738/M741, and each output features a symmetrical impedance buffer (30052 typ. at
Vpp= 10V). They are available in 14 lead dual in-line plastic package.

ABSOLUTE MAXIMUM RATINGS *

Vop** Supply voltage -0.5 to 15 \Y,
V, Input voltage (at any pin) -0.5to Vpp+0.5 Vv
Piot Total power dissipation (per package) 200 mw
Ttq Storage temperature -65 to 150 °C
Top Operating temperature -40 to 85 °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 values are refered to Vgg pin voltage.

ORDERING NUMBERS: M 7XX B1 for dual in-line plastic package

MECHANICAL DATA Dimensions in mm




CONNECTION DIAGRAMS  FUNCTIONAL DIAGRAMS

For M741/M747 For M741/M747
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RECOMMENDED OPERATING CONDITIONS

saeen

L NN =

Parameter Vpp(V) | Min.  Typ. Max. | Unit
Vpbp  Supply voltage 5 15| Vv
\'7 Input voltage -05 Vppt+05| V
Top Operating temperature -40 85| °C
tw Width of clock pulse (high or fow) 5 200 ns
10 100
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STATIC ELECTRICAL CHARACTERISTICS

Typical values are at T,y = 25°C

(over recomended operating conditions)

Test conditions Values
Parameter v -40°C 25°C 85°C Unit
o |Vop|
(V) V) [ min. Typ. | Max. | Min. | Typ. | Max.} Min. | Typ. | Max.
lccL Quiescent supply |Vi=Vpp 5 5 5 300
current 10 10 10 600 | nA
15 50 7 50 2000
Vou High level output | 15=0 51499 4.99 4.95
voltage 10 | 9.99 9.99 9.95 \%
15 |14.99 14.99 14.95
Voo Low level output | 15=0 5 0.01 0.01 0.05
voltage 10 0.01 0.01 0.05'| V
15 0.01 0.01 0.05
lor Output drive 05| 5] 05 0.5 0.8 0.45
current N-channel 05[10] 1 1 1.6 0.95 mA
0515 | 1.6 1.6 2.5 1.65
lon Output drive 45| 5| -05 -05 | -0.8 -0.45
current P-channel 95|10 [ -1 -1 | -16 -0.95 mA
) 145 15 | -1.6 -16 | -25 -1.565
Iy, Input current Vi=0 15 3 30 100 HA
lin  Input current Vi=Vpbp| 15 1 1 1 MA
DYNAMIC ELECTRICAL CHARACTERISTICS (T,,,= 25°C)
Test conditions Values
Parameter Unit
VpplV) | Min. Typ. | Max.
tpLH. Propagation delay 1 division 5 500
tpHL time from inputs to: stage outputs 10 250 ns
2dwision | L0 s s LA
stage OUTPUTS | (oq timing diagram 10 500
3 division 5 1600 ns
stage outputs 10 750
trLH, Output transition time 5 500
TTHL 10 20 | ™
f i _ 0. i
max Maximum toggle frequency CL=15pF 5 6 25 MHz
on all outputs 10 2 5
* Cross talk immunity level 70 dB
Cy Input capacitance 5 pF

* Send a frequency of 20 kHz to input V| charge output V3 with 5 kQ and 15 pF, measure the level of the 10 kHz
frequency present at all outputs.

Cross talk level = 20 log

Vo1 (10 kHz)

Vox (10 kHz)

With the exception of Vo1, the output where the 10 kHz signal is greatest is Vox.

This operation is repeated

for all the inputs.
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TIMING DIAGRAM

For M740/M747
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INPUT
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COS/MOS
INTEGRATED
CIRCUIT

PRELIMINARY DATA

23 STAGE COUNTER WITH INTERMEDIATE OUTPUT AT THE 16th STAGE

LOW QUIESCENT POWER DISSIPATION

WIDE SUPPLY VOLTAGE RANGE: 3 to 17V

FULLY PROTECTED INPUTS

INVERTER AVAILABILITY FOR CRYSTAL OSCILLATOR TIMING APPLICATION
ADJUSTABLE FREQUENCY DIVIDER IN 127 STEPS

TEST OUTPUT AVAILABLE

MOTOR DRIVE BRIDGE CONFIGURATION OUTPUT

The M750 is a 23 stage binary counter in COS/MOS technology in a single monolithic chip. An inverter
is available for crystal oscillator application in which the function of the trimmer capacitor has been
taken over by the variable frequency divider comprised in the IC and used to set the correct output
frequency. For this purpose seven adjustment terminals are provided on the M750: they are used to set
the divider ratio to the required value with an accuracy of 10-6. The adjustable frequency divider has
been designed in such a way that the maximum output frequency is set when all adjustment terminals
are either open-circuit or connected to pin 16. If one or more adjustment terminals are grounded (taken
to pin 14), the output frequency decreases. With an oscillator frequency of 4.194812 MHz the bridge
configuration outputs supply two symmetrical square wave signals whose frequency is 0.5 Hz; the pulse
duty factor is 0.5 and their relative delay is of half period. The intermediate output provides a 64 Hz
signal with pulse duty cycle of 50%. The by-four-divided oscillator frequency may be checked at a
separate test output (pin 9) non-reactive with respect to the oscillator. The device is available in 16 lead
dual in-line plastic or ceramic package.

ABSOLUTE MAXIMUM RATINGS*

Vpp **  Supply voltage -03to0 +17 Vv
112, 113 Output current 30 mA
Piot Power dissipation at T,,,= 25°C 200 mw
Top Operating temperature range -40to +85 °C
Tag Storage temperature range -55to +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 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 values are refered to Vgg pin voltage.

ORDERING NUMBERS: M750 B1 for dual in-line plastic package
M750 D1 for dual in-line ceramic package frit seal
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MECHANICAL DATA (dimension in mm)

For dual in-line ceramic package, frit seal

74max

For dual in-line plastic package
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PIN CONNECTIONS

INTERMEDIATE ﬂ
ouTPUT ! ' Voo
2 15 NC

l 3 1% Vss
[L 13 GUTRUT

FREQUENCY

ADIUSTMENT] (|5 12 outPUT

INPUTS
Qs 1] osc. neut
1 10 osc.output
{ls 9 f] rest oureut

53338

BLOCK DIAGRAM and OUTPUT WAVEFORM

TESTYS
. OuTPUT

1Y INTERMEDIATE
QUTPUT

5-3339

Voo
I l I | | | | pini12
vss

Voo

pin13
N

RECOMMENDED OPERATING CONDITIONS
Vbp Supply voltage: for general applications 3to 16.5 \%

for oscillator starting 6 to 16.5 \%
V; Input voltage Vpp to Vss \
R_ Output load resistance between pin 12 and 13 300 Q
Top Operating temperature -40to +85 °C
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test conditions Values
Parameter Vo | Voo -40°C 25°C 85°C Unit
v) [ (v) Min. | Typ. | Max. | Min. | Typ. [ Max. | Min. | Typ. | Max.
Von Output high | o 6 | 599 5.99 6 5.95 v
voltage oH 12 |11.90 1199] 12 11.95
VoL Output low | o 6 0.01 0 0.01 0.05 v
voltage ot 12 0.01 o |00 0.05
Ipn Output drive pin 2 6 | 105 10 | 125 6.5 A
current N-chan. [ 15_13 12 17 1651 20 65 m
Ipp Output drive pin 6 |-105 -10 |-1256 -6.5
current P—chan. | 1513 [0 | 12 | -17 -165| -20 65 mA
lon Current _
consumption lo=0~ 12 3 mA

* At quartz frequency of 4.194.812 Hz.

DYNAMIC ELECTRICAL CHARACTERISTICS (T,m,= 25°C, quartz frequency 4.194.812 Hz)

Test conditions Values
Parameter Vv, M750 D1 M750 B1 Unit
DD
v) Min. l Typ. I Max. | Min. | Typ. | Max.
fr Frequency test 12 1.048703 1.048703 Hz
output
fo**  Output frequency 12 0.5 05 Hz
Afg Range output
- 1 + 121 121
fo frequency adjustment 2 2 ppm
ori
Ro ToFal ridge output R_= 3009 6 300 300 Q
resistance

** At the centre position of the variable divider.
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APPLICATION CIRCUIT

64 Hz OUT

® N o U W N =

M750

5600

* L —_—_ F—C+v

—NC 16V

10 pf
ﬂ "I
._”:“:] 5-334011
4.194.812 Hz

[— TEST OUTPUT
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COS/MQS
INTEGRATED
CIRCUIT

PRELIMINARY DATA

DUAL TONE MULTIFREQUENCY GENERATOR

2.5 TO 5V SUPPLY RANGE

VERY LOW POWER CONSUMPTION

INTERNAL PULL-UP RESISTOR WITH DIODE PROTECTION ON ALL KEYBOARD INPUTS
ON-CHIP CRYSTAL CONTROLLED OSCILLATOR (f, = 4.433619 MHz) WITH INTEGRATED
FEEDBACK RESISTOR AND LOAD CAPACITORS

LOW HARMONIC DISTORTION

FIXED PRE-EMPHASIS ON HIGH-GROUP TONES

FAST START-UP TIME

The M751 provides all the tone frequency pairs required for a DTMF Dialling System. Tones are obtained
from an inexpensive TV crystal (f,= 4.433619 MHz) followed by two independent programmable div-
iders. The dividing ratio is controlled by the selected key. Keyboard format is 4 rows x 4 columns and a
key is valid when a column and a row are simultaneously grounded. Internal logic prevents the transmis-
sion of illegal tones when more than one key is pressed. Individual tones can be obtained grounding the
corresponding row of column input. D/A conversion is accomplished by a capacitive network allowing
very low power consumption, very low distortion and an exceptional stability of tone level against tem-
temperature variations. The tones are mixed in a resistive network; a unity gain amplifier is provided to
realize a two pole active filter with only four external passive components.SGS-ATES has also developed
the LS342, DTMF line interface,which provides the stabilized supply for the M757from the telephone line
and amplifiers the output tones to the standardized levels. The M751 utilizes low voltage COS/MOS
technology and is available in 16 pin dual in-line plastic or ceramic package.

ABSOLUTE MAXIMUM RATINGS*

Vpp**  Supply voltage -05to +5.5 \%
v, Input voltage -0.3to Vpp +0.5 \
Piot Power dissipation . 400 mw
Top Operating temperature range -26to +50 °C
Teg Storage temperature range -25 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 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 referred to Vgg pin voltage.

ORDERING NUMBERS: M751 B1 for dual in-line plastic package
M751 F1 for dual in-line ceramic package (frit seal)
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MECHANICAL DATA

Dual in-line ceramic package, frit seal)

(dimensions in mm)

Dual in-line

plastic package

max
T4 2
W el
C ™ 1T
€3 8
i SiE, 1 o
Te 028
! - 0.4
046 2! 17.78 8.38
17.78 10.4™me poor-¢
max
20m> o870 29
annnnnnao nnonannnon
% s % 9
1 ]
. Tooooouoyg
0SC.INPUT f 1 16]] Voo
FILTER
osc.outpur |2 sl Reor
FILTER
c1[ 3 1] anD Tone
ouTPUT
coumns wiow| 2]« 3 ﬂ“‘
FREQUENCY
INPUTS cyfls 2 [IR2laow Low
FREQUENCY
“n . . um INPUTS
mixer outeut |7 10]Jry
DIGITAL
Vss I 9f] FReQUENcY
OUTPUT
$-334311
osgm Low cLocK
OSCILLATOR | PRESCALER | € L O
DIGITAL FREQUENCY
oscout COUNTER B adiadd ouTPuT
L1014 MIXER QUTPUT
- -
SHIFT REGISTER
o—— CONTROL
KEYBOARD weic [ LOW FREQUENCY FIIER WEUE
LoGic 1  Puase S N
O— GeNERATOR | 1
L1-04 - . L e
O— SHIFT REGISTER ANALOGUE ANALOGY FILTER
MIXER FILTER OU'PUY,
t QUTPUT
{ HIGH FREQUENCY
L] hiom Frea SINE - WAVE ———————1
VENCY GENERATOR
PROGRAMMABLE
i COUNTER
* Open drain output
for testing only sausn

160



ELECTRICAL CHARACTERISTICS

(All parameters are tested at T,pp= 25°C)

Parameter Test conditions (see note 1) | Min. I Typ. l Max. lTJnit ‘
DC CHARACTERISTICS
% Vbp Voltage supply range 25 3 5 \Y
a
A IbD Operating supply current Vpp= 2.5V 2 mA
g (I High level input current Vpp=3V Ving=3V 1 uA
3
IS :g he Low level input current Vpp=3V Vi =0V -60 -80 A
T a
§E Vin High level input voltage 0.7Vbp \Y%
<]
o ViL Low Level input voltage 03Vpp| V
hn High level input current Vpp=3V Viy=3V 1 LA
.g I Low level input current Vpp= 3V Vi =0V 1 kA
g: lon High level output current Vpp= 2.5V Von=2V -300 -500 kA
loL Low level output current Vpp= 2.5V Vo= 0.5V 300 500 kA
—
£ ga loL Low level output current Vpp=3V VorL=1V 200 LA
S’u‘:g (open drain output)

Vo Output DC voltage without | Vpp= 2.5V 200 mV
. tones
2
w Vo Output DC voltage with 2 Vpp= 2.5V 0.81 0.84 0.87 \

tones (see fig. 1) (see note 2)

RF Feedback oscillator 4 45 Mo

S resistance .

2

°

é Cy Input capacitance to Vpp 95 105 pF
@]

Co Output capacitance to Vpp 10.5 115 pF
¢ |zoy Output dynamic impedance | Vpp=2.5V 10 ko
s with 2 tones
g Zo2 Output dynamic impedance | Vpp= 2.5V 25 k2
w with 2 tones
- ATF Max. output tone deviation At crystal frequency
2 from standard fo=4.433619 MHz
2 Ry 697 Hz +0.5 %
2 Ro 770 Hz -0.2 %
8 R3 852 Hz +05 | %
2 Ra 941 Hz -0.6 %
o o) 1209 Hz +06 | %
5 Cy 1336 Hz -0.4 %
F Cs 1477 Hz 03 | %

Ca 1633 Hz +1.1 %
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions (see note 1) Min. Typ. Max. | Unit
\N Low frequency tones 150 175 200 |mVpp
amplitude at pin 14 | Vpp= 2.5V
fig. fig.
Ve High frequency tones (see fig. 2) (see fig. 3) 195 220 245 |mVpp
amplitude at pin 14 (see note 3)
g Pre-emphasis 1 2 3 dB
]
§ Unwanted frequency
8 components
£ atf=3.4 kHz -33 dBm
: at f = 50 kHz -80 | dBm
c
|S Total harmonis distortion Vpp= 2.5V 2 %
for a single frequency (see fig. 3)
tg Start up time Vpp= 2.5V 3 5 ms
(see fig. 4) (see fig. 5)
t Supply voltage rise time Vpp=2.5V 250 ms
Note 1: This device has been designed to be connected to LS342 MF tone dialler line interface, from which it takes a
Vpp= 2.5V min. therefore many parameters are tested at this value.
Note 2 : The value of DC output component at two different conditions of supply voltages, with two tones activated,
can be related as follows:
Vpp’
Vbe=Voe
DD
Note 3: The value of AC output components (V|_g, VHF) at two different conditions of supply voltages can be

related as follows:

Vpp*
VLF= VLF o —
DD

VHF'= VHF

Vbp’
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FUNCTIONAL DESCRIPTION

Oscillator (OSC. IN pin 1 — OSC. OUT pin 2)

The oscillator circuit has been designed to work with a 4.433619 MHz crystal ensuring both fast start-up
time and low current consumption.

When Vpp is applied and a key is activated two inverters are paralleled (see figure below) to decrease the
total ry, resistance.

After oscillations have started one of the two buffers is switched off and the current consumption is
reduced to 2/3 of the initial value.

Feedback resistance and load capacitances are integrated on the chip ensuring good temperature per-

formance.
Voo
L
OSC.IN 0SC.ouT
o—{—1 *> >0—
100 N 100 0

Voo

THREE STATE

INPUT S-3808
Keyboard inputs (Columns: pins 3 —6 — Rows: pins 10 — 13) Voo
Each input has a protection circuit and a pull-up resistance (see fig. below). }; o
If only one of these inputs is grounded a single tone will appear at the output. 55« o ‘[:K“
If a column and a row input are grounded two tones will appear at the output. 08_ROW x
If two inputs of the same group are grounded no tones will be generated.
—— S$-4534

Digital frequency output (pin 9)
This output is intended for testing only; when a single tone is activated, at this output is available a
digital signal whose frequency is 16 times the selected output tone frequency. This output is an open
collector N-channel transistor.

DIGITAL

-O FREQUENCY
| | I I ouTPUT
—

$S-3806
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Mixer output (pin 7)
The two reconstructed sine waves are buffered then mixed in a resistive array network that also restores
the DC output level.

Voo Voo

HF ANALOGUE
INPUT

LF ANALOGUE
INPUT

20KQ 10KN 20K

0KQ

MIXER

OUTPUT S-3804/1

Filter (Filter input pin 15, Filter output pin 14)

A unity gain amplifier is available to realize a two pole active filter (see fig. below).
The output of this amplifier is held low until tones are valid, it than rises to about 0.85V at Vpp=2.6V.

Tone are superimposed on this DC.
The output DC component is very precise and stable to allow DC coupling with the LS342 DTMF line

interface.
Voo
15K

S-3805

The output dynamic impedance of the filter is about 2.6 k.
The following equivalent circuit should be applied during filter design:

IL
; ]
R?2 FILTERINPUT 25K0

MIXER FILTER
OuTPUT OUTPUT
T
S-3812/1

It is evident that R; and R, should be kept high to avoid undue influence of Mixer and Filter output

impedances.
The following values are suggested:

10KQ R1

R,=430 ke * 2% R,=82ka *2%  C,=820pF +10%  C,= 120 pF £ 10%
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Fig. 1 - DC filter output level measurement test set.

Voo

{ Low pass filter characteristics:

f, = 100 Hz 40 dB/dec
ouT FILTER v
B ouTPUT oc
l S-3814

This measurements is performed with only one tone available at the output.

Fig. 2 - Output tone level measurement test set.

Voo

PEAK
DUT. _“—‘D' DETECTOR TVDC

_L $-3813

This measurement is performed with one tone present at the output.

Fig. 3 - THD measurement test set.

! High pass filter characteristics:
F1: fo= 1400 Hz 100 dB/dec
F2: f,= 2500 Hz 100 dB/dec

Voo

|
|
’ |
|
|
. 1 ——>
) ~ PEAK
O-u.T. | T T DETECTOR IVOUT
l $-3801

THD measurement is made sensing the level of harmonic components after suppression of the funda-
mental. Two different high pass filters are used for low and high frequency tones.

i
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Fig. 4 - Start-up time measurement test set

+12V
2mA

FROM
TEST — — = — —
MACHINE 2mA

—

4.7V D.U.T.
0JuF

S$-3802 L

Fig. 5 - Start-up time definition

FROM
TEST
MACHINE

2mA ’/(

Ipp 5

W
Vour /

S-3803N
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APPLICATION CIRCUIT

COMMON |
SPRING i
SET 1
€2 C3 C4 Voo |
1209 1336 1477 1633 TO THE SPEECH gelPTKCH H
Mz Hz Hz Mz S —]_rone oureur CIRCUIT . ~ s ha !
c1_]_820pF
R1 v
D
7 e 15
30K LS342
82K
2%
- 8 2 7 4 5 —4— LINE
M751 0.221F
15 1 FILTER 222 ;L )
390 !
8 - ~b—o— 0o
6 5 4 3

5-3349/4

Lo

SINGLE PUSH BUTTON
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GC0S/MOS
INTEGRATED
CIRCUIT

PRELIMINARY DATA

16 STAGE COUNTER

LOW QUIESCENT POWER DISSIPATION

WIDE SUPPLY VOLTAGE RANGE: 3to 17V

FULLY PROTECTED INPUTS

INVERTER AVAILABILITY FOR CRYSTAL OSCILLATOR TIMING APPLICATION
ADJUSTABLE FREQUENCY DIVIDER IN 127 STEPS

TEST OUTPUT AVAILABEL

MOTOR DRIVE BRIDGE CONFIGURATION OUTPUT

The M752 (standard temperature range) is a 16 stage binary counter in COS/MOS technology in a single
monolithic chip. An inverter is available for crystal oscillator application in which the function of the
trimmer capacitor has been taken over by the variable frequency divider comprised in the IC and used to
set the correct output frequency. For this purpose seven adjustment terminals are provided on the M752:
they are used to set the divider ratio to the required value with an accuracy of 10-6. With an oscillator
frequency of 4.194812 MHz the bridge configuration outputs supply two symmetrical square wave
signals whose frequency is 64 Hz; duty cycle is 50% and their relative delay is of half period. The adjust-
able frequency divider has been designed in such a way that the maximum output frequency is set when
all adjustment terminals are either open-circuit or connected to pin 16. If one or more adjustment ter-
minals are grounded (taken to pin 14), the output frequency decreases. If all adjustment terminals are
grounded, the output frequency is reduced by 242 ppm. The by-four-divided oscillator frequency may
be checked at a separate test output (pin 9) non-reactive with respect to the oscillator. Based on this
check the output frequency and consequently the accuracy of the clock may be adjustable at the ter-
minals 2 . . . 8 by means of the variable frequency divider. The device is available in 16 lead dual in-line
plastic or ceramic package.

ABSOLUTE MAXIMUM RATINGS*

Voo **  Supply voltage -0.3 to +17 \Y
115, 113 Output current 30 mA
Piot Power dissipation at Tymp= 25°C 200 mw
Top Operating temperature range -40to +85 °C
Tetg Storage temperature range -55to +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 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 referred to Vgg pin voltage.

ORDERING NUMBERS: :M752 B1 for dual in-line plastic package
M752 D1 for dual in-line ceramic package, frit seal
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MECHANICAL DATA (dimension in mm)

For dual in-line ceramic package, frit seal

PIN CONNECTIONS

NC

FREQUENCY
ADJUSTMENT
INPUTS

74max
€. 1T
t T i
f ml 025
o
1254
17.78 104 |
R w07 0

Vss

ouTPUT
ouTPUT ‘
1IQUARTZ 101QUARTZ
0SC. INPUT INPUT OUTPUT
0SC.ouUTPUT
TEST QUTPUT Voo

vss
Yoo

For dual in-line plastic package

i
= —ETHT
4 J_Q 5
T 025
0.45 12.54
17.78 8.38
PU0Y-C
g
oOonnononnn
o 9
1 8
|8y I I 1 O A O

BLOCK DIAGRAM and OUTPUT WAVEFORM

ADJUSTABLE  DIVIDER

533521

| I I I ] pin 12

pin13
Vss
T

RECOMMENDED OPERATING CONDITIONS
Voo Supply voltage: for general applications 3to016.5 \%
Vob for oscillator starting 6 to 16.5 \%
V; Input voltage Vpp to Vgs \%
R_ Output load resistance between pins 12 and 13 1 K
Top Operating temperature -40 to +85 °C
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test conditions Values
Parameter v v -40°C 25°C 85°C Unit
o DD
V)1 v) Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max.
Vou Output high 6 | 599 599 6 5.95
voltage lonw=0 \
12 [11.99 11.99| 12 11.95
Vor Output low 6 0.01 0 0.01 0.05 v
It loL=0
voltage oL 12 0.01 o |o01 0.05
Ipn Output drive pin 2 6 | 105 10 125 6.5
current 12-13 mA
N-channel 2 12 17 16.5 | 20 6.5
Ipp  Outputdrive pin 6 |-105 -10 |-12.5 -6.5
current 12-13 mA
P-channel 10 | 12| -17 -16.5| -20 -6.5
lon  Current P
consumption lo=0 12 3 mA

* At quartz frequency of 4.194.812 Hz.

DYNAMIC ELECTRICAL CHARACTERISTICS (T,m = 25°C, quartz frequency 4.194.812 Hz)

Test conditions Values
Parameter Voo M752 D1 M752 B1 Unit
V) Min. Typ. l Max. | Min. | Typ. I Max.
f F t
T requency test 12 1.048703 1.048703 Hz
output
fo **  Output frequency 12 64 64 Hz
Afo Range output
fo frequency adjustment 12 12 12 ppm
R Total brid t
° otal bridge output R_= 3000 6 300 300 | @
resistance

** At the centre position of the variable divider.
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APPLICATION CIRCUIT

® N oS W N

M752

560N

L

= NC

=

16V

1 ®

—-—‘{mu%mz Hz

— TEST OUTPUT

T F—0+v

10 pF

S-33541
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COS/MO0S
INTEGRATED
CIRCUIT

PRELIMINARY DATA

23 STAGE COUNTER WITH INTERMEDIATE OUTPUT AT THE 16th STAGE

LOW QUIESCENT POWER DISSIPATION

25% OUTPUT PULSE DUTY CYCLE

WIDE SUPPLY VOLTAGE RANGE: 3 to 17V

FULLY PROTECTED INPUTS

INVERTER AVAILABILITY FOR CRYSTAL OSCILLATOR TIMING APPLICATION
ADJUSTABLE FREQUENCY DIVIDER IN 127 STEPS

TEST OUTPUT AVAILABLE

MOTOR DRIVER BRIDGE CONFIGURATION OUTPUT

The M754 (standard temperature range) is a 23 stage binary counter in COS/MOS technology in a single
monolithic chip. An inverter is available for crystal oscillator application in which the function of the
trimmer capacitor has been taken over by the variable frequency divider comprised in the IC and used to
set the correct output frequency. For this purpose seven adjustment terminals are provided on the M754;
they are used to set the divider ratio to the required value with an accuracy of 10-6. The adjustable
frequency divider has been designed in such a way that the maximum output frequency is set when all
adjustment terminals are either open-circuit or connected to pin 16. If one or more adjustment terminals
are grounded (taken to pin 14),the output frequency decreases.With an oscillator frequency of 4.194812
MHz the bridge configuration outputs supply two square wave signals whose frequency is 0.5 Hz; the
pulse duty factor is 0.25 and their relative delay is of half period. The intermediate output provides a
64 Hz signal with pulse duty cycle of 50%. The by-four-divider oscillator frequency may be checked at a
separate test output (pin 9) non-reactive with respect to the oscillator. The device is available in 16 lead
dual in-line plastic or ceramic package.

ABSOLUTE MAXIMUM RATINGS*

Vpp**  Supply voltage -0.3 to +17 \%
112, 113 Output current 30 mA
Piot Power dissipation at T ymp,= 25°C 200 mW
Top Operating temperature range -40to +85 °C
Tetg 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 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 referred to Vgg pin voltage.

ORDERING NUMBERS: M754 B1 for dual in-line plastic package
M754 D1 for dual in-line ceramic package frit seal
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MECHANICAL DATA (dimension in mm)

For dual in-line ceramic package, frit seal For dual in--line plastic package
7ymas
Iz .
= 1 eE =
| _Si &
025 f ;;;» 0.25
0.45] - |2.54
L 1oam 17.78 8.38
oot

20max

I7r-1mr|r-|r1r1r1r1
] % 9

1
gouoouooo

PIN CONNECTIONS BLOCK DIAGRAM and OUTPUT WAVEFORM

Yoo Voo
:RME DIATE v
PUT 00
[ NC
[ vgs MO ADJUSTABLE  DIVIDER
0SC.IN
[ OuTPUT 1
. 100
QUENCY
JSTMENT [ ourpurz ©5€ 0UT |
& :
N Ve =14
[ 0SC. INPUT ot 'Esv‘s 1Y INTERMEDIATE
: Voo=16 ouTPUT [N S
[ 0sC.ouTPUT
q TEST OUTPUT

—
I | l Pin13

ourtt

I I Pin12

T2

Ta | T4 | Ta | T4

RECOMMENDED OPERATING CONDITIONS

Vbob Supply voltage: for general applications 3to 16.5 \Y,

for oscillator starting 6 to 16.5 \%
V; Input voltage Vpp to Vss Vv
R, Output load resistance between pins 12 and 13 300 Q
Top Operating temperature range -40to +85 °C
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test conditions Values
Parameter -40°C 25°C 85°C Unit
Vo |Vob
V)| ) Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max.
Vou Output high 6 | 599 599| 6 5.95
voltage lon=0 v
12 111.99 11.99| 12 11.95
VoL Output low | o 6 0.01 0 0.01 0.05 v
voltage oL 12 0.01 0 |00 0.05
Ipny  Output drive pin | 2 6 | 105 10 (125 6.5
current 12-13 mA
P_channel 2 [ 12| 17 165 | 20 6.5
Ipp Output drive pin 4 6 |-10.5 -10 |-12.5 -6.5
current mA
N-channel 12-13| 10 { 12 | 17 -16.5| -20 -6.5
lon  Current -
consumption lo=0 12 3 mA

* At quartz frequency of 4.194.812 Hz.

DYNAMIC ELECTRICAL CHARACTERISTICS (T ,mp= 25°C, quartz frequency 4.194.812 Hz)

Test conditions Values
Parameter v M754 D1 M754 B1 Unit
DD
V) Min. l Typ. I Max. | Min. J Typ. | Max.
fr Frequency test 12 1.048703 1.048703 Hz
output
fo**  Output frequency 12 0.5 0.5 Hz
Af ¢
—o  Rangeoutput 12 121 121 ppm
fo frequency adjustment
T -
Ro o_tal bridge output R = 3000 6 300 300 Q
resistance

** At the centre position of the variable divider.
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APPLICATION CIRCUIT

64 Hz OUT
S
S
A
]
— o ]

® N O s W N

M754

[~ NC 16V

N

.

D 4.194.812 Hz

— TEST OUTPUT

5600

10 pF

$-3358

+v
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GCOS/MOS
INTEGRATED
CIRCUITS

PRELIMINARY DATA

CLOCK/DISPLAY INTERFACE FOR MICROPROCESSORS

DAY, HOUR AND MINUTE COUNT

1Hz FLASHING COLON

24 HOUR (M755) or 12 HOUR (M756) MODES

INTERNAL OSCILLATOR (32.768 KHz)

OVERFLOW OUTPUT

BCD MULTIPLEXED OUTPUTS FOR STANDARD 7-SEGMENT DECODER/DRIVER
DISPLAY OF TIME OR OF DATA REGISTERS

MICROPROCESSOR CONTROLLED DECIMAL POINT

The M755 and M756 are COS/MOS clocks specially designed for battery backed up applications in
Microprocessor based systems. The circuits include also a day of the week count section.

The content of the counters can be read by the Microprocessor and/or displayed using a standard BCD
to 7-segment LED decoder driver.

The circuits also provide a 1 Hz flashing colon output.

It is possible to display the content of the data registers instead of the clock section output to show, for
instance, the TV channel and program number.

The same registers can be used as a 5 x 4 non-volatile memory.

The M755 and M756 interface with a Microprocessor 1/O port by a 4 bit bidirectional bus and two
strobe signals which are used to address, load and read the internal registers and counters.

The circuits are produced using a Low-Voltage COS/MOS technology and are assembled in 24-lead dual
in-line plastic or ceramic frit seal packages.

ABSOLUTE MAXIMUM RATING*

Vpp**  Supply voltage : -0.3t0 6 \Y
V, Input voltage -0.3 to Vpp +0.3 \Y
I DC input current +1 mA
Voo  Off-state output voltage 6 \
lon Continuous output source current DP, PM outputs -25 mA
D1 to D4 outputs -10 mA

Piot Total power dissipation (per package) 300 mw
Dissipation per output transistor 100 mw

Top Operating temperature range Oto 70 °C
Tetg Storage temperature range -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 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 NUMBERS: M755 B1 for dual in-line plastic package
M756 B1 for dual in-line plastic package
M755 F1 for dual in-line ceramic frit seal package
M756 F1 for dual in-line ceramic frit seal package
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MECHANICAL DATA (dimension in mm)

Dual in-line plastic package

BLOCK DIAGRAM

| MULTIPLEXER AND DRIVERS

l:}omw:
A oF
DAY
COUNT}
L J
E REG. MIN v
#1 COUNT.!
|
— —
K &y c?;gzﬂ.
J S— S
1
—
REG. [ HOUR
<::> #3 COUNT.
—)
lannoononnnag)|
—
REG. — HOUR
' ﬂ'! (:::5 P C?g;ﬂ
[SpspipSRuytpapysgsg
50t053 INTERNAL DATA BUS
PIN CONNECTIONS
xtu 1 2] Voo — e
xriz 2 5] e #s = MUX oP
PM [ 3 2 ] op REGISTER m "
oF [ 2] a3 Lee ]
PR Q2 REG. | MODE SN |—— | oiei
P_3 E: ?:% o :> #o |SONTROL - JcounTeR——————] oRwER D1toD4
52 [ 8] ao | — X711
31 [le 17j D4 2. *-— osc.
_0 [ s ® ] 03 XTL2
STB [f0 5[] o2 SR —
J— 578 ———>| CONTROL
sTa [In wf] o1 FR — | LoGIC
vss [ uf) Ev EV — sse2ep
$-3627
PIN DESCRIPTION
PIN NAME FUNCTION NOTE
SO to S3 Data/address bus (4 bits) Bidirectional, open drain outputs
STA Address strobe Input
STB Data strobe Input
XTL1, XTL2 Crystal connections XTL1 osc. in, XTL2 osc. out.
D1 to D4 Digit strobes Outputs, emitter follower
Q0 to Q3 BCD data display Outputs
DP Decimal point/flashing colon Output, emitter follower
PM PM indication Output, emitter follower
OF Overflow Output, open drain
PR Load counter Input
EV External voltage indication Input
TP Test pin Input/output. Leave open circuit
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RECOMMENDED OPERATING CONDITIONS

Voo Supply voltage 21t05.25 \%
V, Input voltage 0to Vpp \Y
Vo (otp  Off-state output voltage max. 5.25 \
lon Pulsed output current DP, PM outputs max. -20 mA

D1 to D4 outputs max. -7 mA
Top Operating temperature Oto 70 °C

STATIC ELECTRICAL CHARACTERISTICS (Over recommended operating conditions,

Vpp= 5V, unless otherwise specified) Typ. values are at T,,,,= 256°C

Parameter Test conditions Min. Typ. Max. Unit
VinH Input high voltage All inputs 26 \Y
\ T8 Input low voltage All inputs 0.8 \
Iy Input leakage current | All inputs V= 0to 5.25V 10 uA
VoL  Output low voltage Q0 to O3 loL= 16 mA 0.4
SO to S3 v
D1 to D4 loL= 40 uA 0.5
DP, PM
\Y Output high voitage lon=0 4.25 4.5
oH puthig % | bp,pm OH
lop= -20mA 3 4 v
lop=0 4.5 4.75
D1 to D4 oH
lon=-7mA 2 4
Q0 to Q3 lop=-40 uA 3.5 3.75
Ibp Supply current Vpp= 2.5V
(EV input grounded) 15 30 A
VDD= 5.25V
(all out. and inp. open) 0.5 1 mA

DYNAMIC ELECTRICAL CHARACTERISTICS (Vpp= 5V, T,mp= 25°C, C, = 15 pF at

each output)

Parameter Test conditions Min. Typ. Max. Unit
twi Digit display time 15 ms
two Interval between two digits see fig. 1 0.5 ms
tp1 Propagation delay time 100 ns
tw STA and STB width see fig. 2,3 500 ns
thy Hold time of SO to 53 from

STA or STB. 250 ns

- — — see fig. 2
tsetup Set up time of STA from STB 800 ns
tho Hold time of STA from STB o 500 ns

Rel i f DATA out f sée fig. 3
ty S_Igéaase time of D out from 250 ns
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Fig. 1 - Display timing
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Fig. 2 - Write timing
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Fig. 3 - Read timing
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DESCRIPTION

Data Buffer

This bidirectional, open drain, four bit data buffer is used to interface the M755/6 with the Micro-
processor. Data is transmitted or received by the buffer and also Control words and Address are received
through it. Note that this buffer is inverting and the 1/0 lines are not provided with pull-up.

Control Logic
The function of this block is to manage all the internal and external Data transfers. .
This block in controlled by Data and Address Strobes (STA and STB), by two other inputs (PR and EV)

and in turn generates the operation as described in table 1.
The source or the destination of data depends on the contents of the Address Register and Control

Register.

Table 1 - Truth table of the control logic block

STB OPERATION

Outputs off, all inputs disabled

Data Buffer High impedance

Address Register loading

Reading back of the selected register or counter

Counters loading from registers 1to 5,count off

(2}
XXl-IrIX;]

X
H
H
L Data loading in the selected register
L
X
X

zlz|z|z|z|xz|r
'—‘FIIIII;l

Normal operation

Address Register

The function of this register is to latch the address of the register involved on the actual I/O cycle.
Therefore it must be loaded at the start of any /O cycle.

It is possible to address six registers: a 0 in this register always addresses the Mode Control Register and a
BCD 5 addresses the D.P. Register, independently of the content of the Mode Control Register.

The BCD figure from 1 to 4 can address many registers, in conjunction with the content of the Mode
Control Register.

Mode Control Register

This register selects the operating mode in order to select the group of counters or registers that must be
read, displayed or loaded.
Tabie 2 shows the function that can be selected.
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Table 2 - Truth table of the Mode Control Register

"Tr:g:r — _(i:mtrol wo_ri — Function
S3 S2 S1 S0
0 X H H H Set Register out (Read and Display)
1 X H H L Set Clock Counters out (Read and Display)
2 X H L H Day Counter out (Read and Display)
3 X H L L Load Clock Counter and PM
4 X L H H Load Day Counter
5 X L H L Don’t care
6 X L L H Don’t care
7 X L L L Don’t care (see note 1)

Note 1: This configuration must be used for a very low power consumption during battery back-up.

Mode 0-Set Registers read/display

When programmed, this mode enables the content of Register 1to 4 to be displayed or read back through
the Data Buffer.

This mode resets automatically the Mode 1, if previously programmed.

Mode 1-Set Clock Counters read/display
When programmed, this mode enables the content of Clock Counters to be displayed or read back
through the Data Buffer. This mode resets the Mode 0, if previously programmed.

Table 3 - Counters Selection (Read) Address | Counter
1 Minutes
2 10’s of minutes
3 Hours
4 10’s of hours

Mode 2-Day Counter read/display
When selected, this mode enables the content of the Day Counter to be displayed or read back through
the Data Buffer. This mode is active only if Mode 1 was previously programmed.

The content of the Day Counter is displayed during the digit 1 time and can be read back as register 1.

Mode 3-Load Clock Counters and PM
This mode enables the loading of Data from Registers 1 to 5 into the clock counters and PM flip-flop.
This can also be done by connecting the PR input Low.

Table 4 - Register to Counter transfer

Register Counter
1 Minutes
2 10’s of minutes
3 Hours
4 10’s of hours
Table 5 - PM flip-flop, Set/Reset table
Register-5 PM
0 Set
any Reset

Mode 4-Load Day Counter
This mode enables the loading of register 1 into the Day counter.
All other counters are unaffected.
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D.P. Register, output

The function of this register is to latch the value of decimal point output D.P. for any of the four digits.
A bit “1” turns on the D.P. output, a "0” turns it off.

Table 6 - D.P. (Register 5)

3 2 1 0 Bit number
4 3 2 1 Digit

10’s 10's .

hour hour min. min

When M755/M756 are programmed in Mode 1, the decimal point D.P. is switched at 1 Hz rate, if gener-

ated at digits time 3 or 2.

This feature is provided to accomodate displays with right hand D.P., left hand D.P. or with a colon.

The output has emitter follower configuration.

Oscillator

An external quartz crystal, resonant a 32 768 KHz, connected at XTL1 and XTL2 pins sets the internal
oscillator to the correct input frequency. This frequency is divided and used for both scanning of the
display control (500 Hz) and time counting (1 Hz).

An external clock signal may be applied to pin 1 or pin 2 with pin 1 connected to Vgg to Vpp.

P.M. output

This output is available for P.M. time indication only in 12 hour mode and has emitter follower con-
figuration.

The P.M. status can be read back checking the conditions of the bit number 3 of the 10's of hours
counter (1=P.M., 0= A.M.).

OF output

The OF output (overflow) has open drain configuration. It goes active (Low) on the 23.59/0.00 tran-
sition for 30” (M755) or on PM/AM transition 11.59/12.00 for 60’ (M756).

EV input

This EV input (External Voltage) is used during battery powered operation.

In this case, a low level on the EV input switches off all outputs in order to reduce power consumption.
In addition, all inputs are disabled in order to prevent affecting of register during power down of the
microprocessor which controls the M755/M756.

Figure 5 shows a circuit which could be used to generate EV:

Fig. 5 - EV Signal Generation

VOLTAGE 5V
BEFORE ) VOLTAGE X . P
STABILIZATION REGULATOR

-

M 755

EV

H

S-36241
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APPLICATION CIRCUIT

£V SIGNAL(see fig.5)
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COS/MOS
INTEGRATED
CIRCUITS

ADVANCE DATA

LOOP DISCONNECT DIALLER

DIRECT TELEPHONE LINE OPERATION

LOW VOLTAGE COS/MOS TECHNOLOGY

LOW POWER CONSUMPTION IN STAND-BY MODE

PIN SELECTABLE LONG DISTANCE CALL INHIBITION

PIN SELECTABLE OUTPUT PULSING INHIBITION

8 SELECTABLE ACCESS PAUSES

WIDE SELECTION OF MASK OPTIONS FOR 1.5-1.6-1.66-2 B/W RATIOS

The M760 Loop Disconnect Dialler provides the features to implement a pulse dialler with redial. It can
be operated directly by the telephone line current and convert a single per key contact into the corre-
sponding pulse signals to simulate the rotary dialler.

When in stand-by condition it requires only few microamperes to maintain the storage of the last call.
Keyboard inputs are fully static; outputs are provided to pulse the telephone line and to mute the
receiver during impulsing.

Other features are: pin selectable long distance call inhibition, 24 digit memory in which can be in-
troduced a maximum of 8 access pauses, pin selectable redial inhibition and out pulsing inhibition for
operation with payment-card telephones.

Redial can be achieved with two pin selectable procedures.

The device requires an inexpensive 455 kHz ceramic resonator and is designed to minimize external
components.

The unique design of the power-on reset circuit can avoid the need for a special dedicated spring in the
hook switch.

The loop is disconnected for a time longer than 300 msec when fraudulent dialling is tried with the hook
or any external device by sensing the line condition at the input LS.

The M760 is realized in low voltage COS/MOS technology and can be easily mask programmed to meet
all administration standards; it is available in a 24 pin dual in-line plastic or ceramic package; the
M760A is available in 18 pin dual in-line plastic or ceramic package.

ABSOLUTE MAXIMUM RATINGS *

Voo Supply voltage 5 \%
i Input voltage Vsg -0.5 to Vpp +0.5 \%
Piot Total power dissipation 400 mwW
op Operating temperature range -25to +50 °C
Tetg Storage temperature range -65 to +85 °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 referred to Vgg pin voltage.

ORDERING NUMBERS: M760 B1 for dual in-line plastic package
M760A B1 for dual in-line ceramic package (frit seal)
M760 F1 for dual in-line plastic package
M760A F1 for dual in-line ceramic package (frit seal)

185 3/81



MECHANICAL DATA (dimensions in mm)

Dual in-line plastic package (M760) Dual in-line ceramic frit seal package (M760)
14max 1336
F T
70'* [ i
025 - B ) Q25 Nr
2794 | 1524 e e
31.2m POLI-A mas POSB-C
24 ” - nnnr\nr\nnnnn]
1 12
S |
Dual in-line plastic package (M760A) Dual in-line ceramic frit seal package (M760A)
71max 7‘“‘
025
254, J
2032 838
233 ner 2y
000 o0mnoon Oannaoaoonms
8 0
)
R e vTurToooooy
PIN CONNECTIONS
——_— — ———
Voo IE 21]  MASK1 "1 [ \ 18 ] Voo
R1 M2 23[]  MAskz
2 i 2f e I | B 1] masks
R3 i« af] Fs rs |3 16]] mask2
R4 s 0[] 0PO INH re fle ] ees
a1 s wm760 19f1 PLS M7604A
)
o W ol ors ca s of]  oro
3 s ] 0RO 2 s Bl s
rRsM  [ls B[] LoC INH a 2]l ms
RE fjro 5[] Ls
8 1
osc.iN. [in W] RS re b vss
osc.out [}z ul) Vs osin.ffs 10 ﬂos out
5- 377912 S- 44661
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BLOCK DIAGRAM
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STATIC ELECTRICAL CHARACTERISTICS (T,,= -25°C to +50°C)

Parameter Test conditions Min. Typ. Max. Unit
Vpp  Supply voltage 2.2 25 5 \
E Ibp Operating supply current Vpp= 2.5V fo= 455 kHz 05 mA
Q
a Ipp  Stand-by supply current | Vpp= 2.5V 25 uA
stand- (oscillator off, no
by external load connected)
Row inputs
Iny Input high current Vpp= 2.5V 60 80 MA
2 Viu= 2.5V 1 A
é’ Ing Input low current Vi =0V - 1
- Vin Input threshold voltage 1 \%
3 Column inputs
<
M lh Input high current Vpp= 2.5V 1 uA
Vp= 2.5V
I Input low current V=0V -60 -80 uA
\TH Input threshold voltage Vpp-1V| V
0OSC IN
Iy Input high current Vpp= 2.5V Viy= 2.5V 1 MA
_‘g 'S Input low current V=0V -1 MA
% | osc out
(]
lon Output drive current Vpp= 2.5V Vou=2V -150 uA
loL Output sink current Vpp= 2.5V Vo= 0.5V 150 MA
x g lon  Output drive current Vpp= 2.2V Von= 1.4V -1 mA
Q=
23 | 1oL Outputsink current Vpp=22V Vg =0.1V 20 LA
o loL Output sink current Vpp= 2.2V Vor=04V 1 mA
o
Q lope  Output leakage current Vpp= 2.5V +1 MA
LDC INH| Iy Input high current Vpp= 2.5V Vip= 2.5V 1 MA
DPO INH
PLS TR Input low current Vpp= 2.5V VL= 0V -1 MA
RSM
Rg Vi Input high voltage 0.7Vpbp \Y
Vi Input low voltage 03Vpp | V
LS Iy Input high current Vpp= 2.5V Viy= 2.5V 1 MA
he Input low current Vpp= 2.5V V=0V -100 -160 -250 MA
Vil Input high voltage 0.7Vpp
Vi Input low voltage 0.3Vpp
RS lon Output drive current Vpp= 2.5V Vo= 1.8V -20 uA
loL Output leakage cu rrent 1 MA
Vin Input high voltage 0.8Vpp
Vie Input low voltage 0.2VppT V
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DYNAMIC ELECTRICAL CHARACTERISTlCS (T

= -25 to +50°C)

op
Parameter Test conditions Min. Typ. Max. | Unit
tace Key access time after last 55 ms
bounce :
tosc Oscillator start-up time 60 ms
tMASK Mask 1, Mask 2 pulse duration 20 ms
tom Mask 1, Mask 2 delay time with 50 ms
respect to DPO
tpD Pre-digital pause 400 ms
: FS=0 50 ms
tbpo DPO period B for all
FS=1 fo= 455 kHz 100 ms
tg/tm Break to make ratio Vpp= 2.5V 1.6
sl IDTS =0 800 ms
DT Interdigit time IDTS = 1 200 ms
tRES Minimum line break before 150 ms
reset
toTo Oscillator turn-off time after
clear-down.
LDC Inh =0 150 ms
LDC Inh =1 300 ms
tLpc Inh  Line break time when LDC 300 ms

inh =1
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FUNCTIONAL DESCRIPTION

Oscillator (OS IN — OS OUT)

The oscillator has been designed to work with an inexpensive ceramic resonator; (f,= 455 kHz) it
requires two external load capacitors (100 pF) and the inverter feedback resistance.

The oscillator starts after LS (line sens) is taken low; it comes back to the stand-by mode after LS has
gone high for at least 150 ms (or 300 ms if LDC-INH high).

Keyboard (R, to R4, C; to C3)

M760 is designed to work with a single contact keyboard.

A valid key entry is recorded when a single row pin is connected to a single column pin.
All the input combinations except a single row and a single column are not recognized.
A valid key is entered after 5 ms from the last key bounce.

Outpulsing inhibition (DPO, INH)

If this pin is low, digits can be entered into the memory but they are not sent on the line; when DPO
INH goes high the stored digits are sent on the line.

This function is realized to allow operations with payment-card telephones in which it is sometimes
needed to assess the validity of the payment-card.

Dial pulse output (DPO)

When a valid key is recognized the line must be opened and closed at a fixed rate and the total number
of break pulses corresponds to the number of the selected key (10 line breaks are associated to the key
"0”).

DPO is an open drain output; line breaks occur when DPO is active to ground.

Mask Outputs (MASK 1, MASK 2)

The Mask outputs are used to mute the speech circuit during signalling.

In telephones using conventional speech circuits muting is generally achieved by short-circuiting with a
two-winding, bistable reed-relay. In this case MASK 1 and MASK 2 provide pulse outputs to drive the
winding which close and open the contact respectively.

e B I
DPO

|"| MASK1 MASK?2

MASK 1

MASK 2 n ”_ $-3781

Hook-off
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FUNCTIONAL DESCRIPTION (continued)

In telephones with electronic speech circuits muting is implemented electronically. In this case a metal
option transforms MASK 1 into a signal which remains high throughout signalling.

oro/ [T 1

MASK1

Hook-off - 5-3782

Redial enable (RE)

Redial of the last call is possible according to the procedures described below unly if RE is high.
Redial is never allowed when RE is low.

Redial Selection Mode (RSM)

The last number redialling facility operates in two modes. In the first (RSM high) the key sequence **0
will repeat the last number dialled. The last number memory can be cleared by the # key.

In the second case (RSM low) the last number dialled is only stored if the key * is pressed before replac-
ing the handset. As before, the sequence **0 starts the last number repeat.

In both cases the stored number is unaffected by incoming calls.

The redial request can be simplified by a mask option to the single key *, instead of the sequence **0.

Pause length selection (PLS)

Interdigit pauses are available to interrupt outpulsing to give to the exchange the possibility of switching
from a private to a public line. ’

The device memorizes automatically a pause when the first digit is 0; a maximum of 7 pauses can be
added during dialing by selecting key *.

These pauses are active only during redialing and have a duration of 3 sec if PLS is low or 20 sec if PLS
is high; in both cases pause duration can be shortened pushing key *.

Line sense (LS)
This input senses if the line loop is closed or not

LS = high  means loop open

LS = low means loop closed
When LS is kept high for more than 150 ms the circuit is reset (if LDC INH = 0).
When LDC INH = 1 reset occurs after 300 ms.
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FUNCTIONAL DESCRIPTION (continued)
Reset (RS)

This input/output pin is used to turn off the oscillator when line interrupts of more than 150 ms are
sensed; it is also used as a power-on reset in applications where redial is not allowed.

When the hand-set is picked-up and Vg increases over its minimum value, the oscillator starts and an
external capacitor is charged above a fixed threshold level by an open drain P-ch. transistor driven by a
150 kHz clock.

Reset occurs after a line interrupt of more than 150 ms; the pull-up transistor goes off and the capacitor
discharges through a resistance to GND level.

VoD

VoD

|
cLOCK I | I ‘ ' I l |
o I v T

T
Vth [
|

—— 4

$-3783 I o lns

System is
initialized

Long distance call inhibit (LDC INH)

When this input is taken high long distance calls are inhibited; if the first digit is a 0 DPO goes low in-
terrupting the line for a time longer than 300 ms.

The same applied when fraudulent dialing is tried with the hook or any external device by sensing the
line condition at the input LS.

When INH is low this facility is inoperative.

Test pin (TP)

When this input is taken low all the timing values are divided by 100. In this way the length of the
testing operations is greatly reduced. This pin has an internal pull-up.
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TYPICAL APPLICATIONS

Typical serial applications
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TYPICAL APPLICATIONS (continued)

Pulse dialler with redial
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GOS/M0S
INTEGRATED
CIRCUITS

PRELIMINARY DATA

DUAL TONE MULTIFREQUENCY GENERATOR

® 25TO5V SUPPLY RANGE

® VERY LOW POWER CONSUMPTION

® INTERNAL PULL--UP OR PULL-DOWN RESISTOR WITH DIODE PROTECTION ON ALL KEY-
BOARD INPUTS

® ON-CHIP CRYSTAL CONTROLLED OSCILLATOR (f,= 4.433619 MHz) WITH INTEGRATED
FEEDBACK RESISTOR AND LOAD CAPACITORS

® | OW HARMONIC DISTORTION

® FIXED PRE-EMPHASIS ON HIGH-GROUP TONES

® FAST START-UP TIME

® | OWPOWER CONSUMPTION IN STAND-BY MODE

® MUTE OUTPUT (M761 ONLY)

® ONE CONTACT PER KEY

The M761-M761A provides all the tone frequency pairs required for a DTMF Dialling System. Tones
are obtained from an inexpensive TV crystal (f,= 4.433619 MHz) followed by two independent pro-
grammable dividers. The dividing ratio is controlled by the selected key. Keyboard format is 4 rows x 4
columns and a key is valid when a column and a row are connected together.

Internal logic prevents the transmission of illegal tones when more than one key is pressed. Individual
tones can be obtained by grounding a column input or connecting a row input to V. If no key is selec-
ted the oscillator turns off and the linear parts are strobed to decrease the total power consumption.
A debounce output is available, for M761 only, to indicate that a key has been selected. D/A conversion
is accomplished by a capacitive network allowing very low power consumption, very low distortion and
an exceptional stability of tone level against temperature variations.

The tones are mixed in a resistive network; a unity gain amplifier is provided to realize a two pole active
filter with only four external passive components.

SGS-ATES has also developed the LS342, DTMF line interface, which provides the stabilized supply for
the M761-M761A from the telephone line and amplifies the output tones to the standardized levels.
The M761 can also be interfaced with LS156 speech circuit with MF interface avoiding the need of the
common spring set.

The M761 utilizes low voltage COS/MOS technology and is available in 18 pin dual in-line plastic or
ceramic package; the M761A is available in 16 pin dual in-line package.

ABSOLUTE MAXIMUM RATINGS*

Vpp**  Supply voltage -05to +5.5 \Y,
V, Input voltage -0.3to Vpp +0.5 \Y
Piot Power dissipation 400 mw

Operating temperature range -25to +50 °C
Tstg 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 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 referred to Vgg pin voltage.

ORDERING NUMBERS: M761
M761A B1

M761
M761A F

} for dual in-line plastic package

1 > for dual in-line ceramic package (frit seal)
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MECHANICAL DATA (dimensions in mm)

Dual in-line ceramic package Dual in-line plastic package (M761A)
frit seal (M761A) 24mas
H i
[/ [
025
0 ) 0.4 256
! 17.78
L 104max
wosr o 20

anononnonn
% B

1 3
o oo ooOoooOO
Dual in-line ceramic package Dual in-line plastic package (M761)
frit seal (M761) e
[—‘1. _717"5! -
- g€
T - - 5 B
oxl ]
! v 2 025,
)
i 10am 045 .25
- 2032 - L 8%
2337 v

0.0 000 00 0
® 0

D

: 9
S S ([ S g 1

PIN CONNECTIONS

v
osc. I f po 0SC.IN 1 6] Voo
[ 2 17 ] FILTER IN
osc.our [z 5[] FILTER IN
af: 16]] FiLter out
arffs wf] Furerour
c2ff« 1sl] muTE out
COLUMNS CZ[ 4 3 ]R1
cslfs M761 1aflra COLUMNS M761A
caffs 12[]r2
cz.[ 3 13[]r2 ROWS
ROWS cufls 11flrs
N.C I- 12[Jr3
MiXER ouT  [|7 10[Jra
mixer out  [|e n[Jra ‘ Is 01G.FREQ.
ss out
Vss [9 10 gllft FREG: 5-3811/

S-381011
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BLOCK DIAGRAM

MUTE OUTPUT

LOW FREQUENCY > CLOCK
oSN OSCILLATOR —>] PRESCALER — PROGRAMMABLE FREQUENCY (%)
COUNTER —>  output g'&}m}f”m”wc'
0sc.ouT
Oo— 88IT - MIXEEiUTPUY
SHIFT REGISTER | |
o KEVBOARD c‘i'goﬁgl LOW FREQUENCY FILTER INPUT
LOGIC ™ PHASE | ENN SINE ~WAVE —ﬁ |
8BIT
o— T swer recister || ANALOGUE ANALOGUE FILTER
MIXER FILTER ouTPUT
l <L (L I 1 ouTPUT
[ HIGH FREQUENCY
E—— SINE - WAVE ———T
L—>1 HIGH FREQUENCY
GENERATOR
PROGRAMMABLE
COUNTER
sassn
(*) Not connected in M761A.
ELECTRICAL CHARACTERISTICS (All parameters are tested at T,yp,= 25°C)
Parameter L Test conditions (see note 1) I Min. } Typ. l Max. | Unit |
DC CHARACTERISTICS
> Vbbb Voltage supply voltage 25 3 \%
[} "
[ Ibp Operating supply current Vpp= 2.5V mA
@
Ibpo Stand-ty supply current 0.5 mA
4'3 iy High level input current Vpp= 2.5V V n= 2.5V 60 80 nA
,E' ITH Low level input current Vpp= 2.5V Vi =0V 1 uA
2 [Vin  High level input threshold ; v
o voltage
c i High level input current Vpp= 2.5V ViN= 2.5V 1 HA
”
S é TR Low level input current Vpp= 2.5V Vi =0V -60 -80 HA
RS
o~ VL Low level input threshold
voltage Vop-1V | V
. hy High level input current Vpp=3V Vin=3V 1 uA
S
5 he Low level input current Vpp=3V Vi =0V 1 BA
'g lon High level output Vpp= 2.5V Vou= 2V -300 -500 kA
loL Low level output current Vpp= 2.5V Vo= 0.5V 300 500 MA
:‘-";!,éi'% loL Low levelhoutput current Vpp= 3V VoL=1V 200 oA
a¥o (open drain output)
g |Vvo Output DC voltage Vpp= 2.5V 200 | mv
i without tones
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions (see note 1) Min. Typ. Max. | Unit
g’ Vo Output DC voltage with Vpp= 2.5V (see note 2) 0.81 0.84 0.87 \%
i 2 tones
22 oy Output drive current Vpp=25V  Voy= 1.5V -100 uA
ER-Y
=3 |loL Output sink current Vpp=25V  Vgo_=1V 20 uA
AC CHARACTERISTICS
5 Rg Feedback oscillator 4 45 MQ
E resistance
‘Tg Cy Input capacitance to Vpp 9.5 10.5 pF
© Co Output capacitance to Vpp 105 11.5 pF
% Zo1 Output dynamic Vpp= 2.5V 10 kQ
s impedance with 2 tones
2 Zo2 Output dynamic Vpp= 2.5V 2.5 [39]
i impedance with 2 tones
AF Max. output tone deviation | At crystal frequency
F from standard f=4.433619 MHz
Ry 697 Hz +0.5 %
R, 770 Hz -0.2 %
R3z 852 Hz +0.5 %
Ry 941Hz -0.6 %
Ci1 1209 Hz +0.6 %
C, 1336 Hz -04 %
C3 1477 Hz -0.3 %
C4q 1633 Hz +1.1 %
w
é ViF Low frequency tones Vpp= 2.5V (see note 3) 150 175 200 |mVpp
s amplitude at filter out
3 VHE High frequency tones Vpp= 2.5V (see note 3) 195 220 245 |mVpp
] amplitude at filter out
(&)
® Pre-emphasis 1 2 3 dB
c
,2 Unwanted frequency
components
atf=23.4 kHz -33 dBm
at f = 50 kHz -80 dBm
Total harmonic distortion Vpp= 2.5V 2 %
for a single frequency
tg Start up time Vpp= 2.5V 3 5 ms
(see fig. 1) (see fig. 2)
ty Supply voltage rise time Vpp= 2.5V 250 ms

Note 1: This device has been designed to be connected to LS342 MF tone dialler line interface, from which it takes a
Vpp= 2.5V min. therefore many parameters are tested at this value.

Note 2: The value of DC output component at two different conditions of supply voltages, with two tones activated,
can be related as follows:

\% ’
Voc= Voe —2
Vobp
Note 3: The value of AC output components (V| g, Vyg) at two different conditions of supply voltages can be
related as follows: Vppr Vpp:
VLF=ViF Vur= VHE
DD Vbb

The values are measured with one tone at the output.
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FUNCTIONAL DESCRIPTION

Oscillator (OSC. IN — OSC. OUT)

The oscillator circuit has been designed to work with a 4.433619 MHz crystal ensuring both fast start-up
time and low current consumption.

When Vpp is applied and a key is activated two inverters are paralleled (see fig. below) to decrease the
total ro,, resistance.

After oscillations have started one of the two buffers is switched off and the current consumption is
reduced to 2/3 of the initial value.

Feedback resistance and load capacitances are integrated on the chip ensuring good temperature per-
formance.

When the device is supplied but no key is activated, the oscillator is in the stand-by mode to minimize
power consumption.

Voo V?DD
i .
——— ——
OSC.IN 0SC.0uUT
100 N L 100
—

THREE STATE
INPUT $-3808

Keyboard inputs (C,, C,, C3, C4 — Ry, Ry, Rz, Ry)

Each keyboard input has an internal protection circuit; columns have pull-up resistances while rows
have pull-down resistances.

If a column input is grounded the corresponding single tone is generated; the same applies when a row
input is connected to Vpp. When a single column input is connected to a single row input a dual tone is
generated.

When two or more column or row inputs are activated no tone is generated.

v
DD Voo
so
KN
EACH 1KN EACH
ROW COLUMNO (1
INPUT 50 INPUT

KN
S-4692

$-3807/2
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FUNCTIONAL DESCRIPTION (continued)

Digital frequency output

This output is intended for testing only; when a single tone is activated, at this output is available a
digital signal whose frequency is 16 times the selected output tone frequency. This output is an open

collector N-channel transistor.

DIGITAL
FREQUENCY

I I I I — OUTPUT

S-3806

Mixer output
The two reconstructed sine waves are buffered then mixed in a resistive array network that also restores
the DC output level.

VoD Vbo

HF ANALCGUE
INPUT

LF.ANALOGUE
INPUT

20K0 10KN 10K 20K

MIXER

OUTPUT S-3804/1

Filter (Filter input, filter output)
A unity gain amplifier is available to realize a two pole active filter (see fig. below). The output of this
amplifier is held low until tones are valid, it than rises to about 0.85V at V= 2.5V. Tones are super-

imposed on this DC.
The output DC component is very precise and stable to allow DC coupling with the LS342 DTMF line
inteface and LS156 speech circuit with MF interface.

Voo

1.5 KO

S-3805
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FUNCTIONAL DESCRIPTION (continued)

The output dynamic impedance of the filter is about 2.5 k.
The following equivalent circuit should be applied during filter design:

i

10KQ R1 r2 FILTERINPUT 25¢q

MIXER FILTER
ouTpPUT OUTPUT
T
$-3812/1

It is evident that R, and R, should be kept high to avoid undue influence of Mixer and Filter output
impedances.
The following values are suggested:

R,= 430 ko *+ 2% — R,= 82 ka + 2% — C,= 820 pF £10% — C,= 120 pF +10%

Mute output

Mute output becomes active when a key is activated eliminating keyboard bounces and remains active
for all the duration of tone transmission.
If the key is released before the oscillator produces the correct control signals, mute output is disabled.

MUTE
0SC.OUT. w ] rﬂwm
TONE OUT. |—<

S-3809
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Fig. 1 - Start-up time measurement test set

+12V
2mA

FROM
TEST — - - ——
MACHINE 2mA

——

4.7V D.U.T.
0JuF

5-3802 L

Fig.2 - Start-up time definition

e

MACHINE

2mA— /

Ipp

PN
Vour /

ts

S-3803/1
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TYPICAL APPLICATIONS

M761 application circuit with electronic speech circuit.

a--

P

LINE

C1 c2
1209 1336

Hz Hz
RY 697 Hz I

c3
1477
Hz

¥ 68 0 3300
. —C} T T -
| R ‘ L TR?
1 uF —
— AL
|
N 2 6 18K
S 12 et
v RE
004g 13 1.8KN
—C
R
MUTE 8
11213 10
4[S5{6
L S MF LS156 180
8l inPUT| .
18V *|0 = —
cs . c7| 1000pF
B To.33uF RQD;“S\ L
16 1'5’°°°F
s « 9 1 cell” ]
8307 1o c.’L"“F 22nF
300 13KQ Re
Ca
5.mn-l-
I S A
- 5-3815/2
M761A application circuit with LS342 line interface
COMMON
SPRING
SET
Ca Voo
e TO THE SPEECH HOOK
- 16 TONE QUTPUT CIRCUIT . SWITCH
0pF
oL — s
R1 Voo
LS 342
M761A - 22 2 2 4 5 —— LINE
770, ‘L 5.6K0 39N
T‘"F
- ~ ob
6 5 4 3
S4s65

SINGLE PUSH BUTTON
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G0S/MOS
INTEGRATED
CIRCUITS

ADVANCE DATA

TONE RINGER

® WIDE OUTPUT TONE SELECTION

® DIRECT DRIVE FOR PIEZOCERAMIC OR DYNAMIC TRANSDUCERS
® BUILT IN BAND PASS FILTER (20 TO 60Hz)

® 4P CONTROL INPUT

The M764 is a high performance electronic ringer suitable for application in standard and parallel con-
nection telephones; it can also be used as an alarm indicator. An incorporated bandpass filter prevents
spurious ringing caused by transients and dialling pulses. Pin-selectable options permit three, two and
single tone sequences.

The output stage allows direct drive of both piezoceramic and dynamic transducers. The output tone
level can be externally programmed to increase gradually during the first three bursts. Output tone
stability and the bandpass filter corner frequencies are guaranteed by a crystal controlled oscillator.
The M764 utilizes COS/MOS technology and is available in 18 pin dual in-line plastic or ceramic package;
the M764A is available in 16 pin dual in-line plastic or ceramic package.

ABSOLUTE MAXIMUM RATINGS*

Vob Supply voltage -0.5to +20 \
V, Input voltage -0.3to Vppt05 \
Piot Power dissipation 400 mw

op Operating temperature range -25to 80 °C
Tetg 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 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.

ORDERING NUMBERS: M 764 B1 for dual in-line plastic package
M 764A B1 for dual in-line plastic package
M764 F1 for dual in-line frit seal ceramic package
M 764A F1 for dual in-line frit seal ceramic package
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Dual in-line ceramic package (M764A)

frit seal

.
LS g i e e

74max
- -

MECHANICAL DATA (Dimensions in mm)

Dual in-line ceramic package (M764)

frit seal
B
i
Q25
203 ‘L 10sm |
2330 . o
l- noooannmn
5 5
TTITITI T T
PIN CONNECTIONS
\J
A [ 18[]voo
OUT TONE
Yl ONE {8 [z \7] st
¢ [ 3 16 ]501
FRI L 4 15])s02
M 764
OuUT TONE
ALCJT!VATI’:)N EN[ 5 e u C€
e s 1]]
woz | - 12{] o
ot [l 1 fJvss
Mt fls 10 ]ODM
5-4387/2

Dual in-line plastic package (M764A)

17.78

20"

jalinlnlaSulalal
T

Inl

D

5

1 I
o000 oToOg

7™

Dual in-line plastic package (M764)

i

L0

85~160
2032
2241 M

A

)

NNnMnnnMona
G

0

1 39
oo oguouooyg

7qmax

U
R | #froo
[Fer ]2 15 ] sl
S ren] for
1[s0
e M 764A ooz
moz[|s 12[] o€
voi [|s 1o
M {7 10} 10
oomfj & 9 ]Vss

S-4386/2
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BLOCK DIAGRAM

MO2

MAIN 455KHZ b TONE OUTPUT S 10
MO1 —— PRESCALER|——-— ] SEQUENCE ,_
M1, oscit. N £0GiC STAGE f—— 75
- T
32KHz |
| ENABLE or
S02 — PRESCALER] | BUFFER
SWEEP [t <o e AND B .
SOV — ool DECODER J—— ;‘l :
st — il ! L
. L
LEVEL
OSCILL OuThuT SEQUENCE f———————————00M
ENABLE SELECT COUNTER
LOGIC Looic
: 1L
B8 I TONE [« FEN
c ACTIVATION J+—— €N
POWER ouTPUT LOGIC £RI
ON STAGE ENABLE
RESET CONTROL  LOGIC
T
PERIOD |—————————~] BIT FREQ
COUNTER [————————/| CcOMPAR. | ENABLE
I S-.388/1
ELECTRICAL CHARACTERISTICS (All parameters are tested at T,,,, = 25°C)
Parameter Test conditions Min. Typ. Max. | Unit
DC CHARACTERISTICS
Vbp Voltage supply 6 18
Vru Power on/off reset threshold 45 55
>
2| VTH Sequence logic power 1.8 2.8
a on/off reset
=]
® Ibp Operating supply current Vpp=15V OE =1 05 mA
Ippo Stand-by supply current VD[;= 15V 0.15 mA
My Main oscillator input LT Vip= 15V +5
Vpp= 15V wA
o e Vi =0V -1
e
2 | Moy  Main oscillator output 1 low Vou© 14V -250
2 Vpp~ 15V uA
° loL VoL= 1V +250
c
2 | Moy Main oscillator output 2 lon Vop= 14V -200
Vpp= 15V uA
loL VoL~ 1V +200
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. - | Unit
S Sweep oscillator input iy Vig= 15V +1
N Vpp=15V uA
8 he  Vie=ov -1
©
3 | So1 Sweep oscillator output 1 lon Vou= Vpp-1V -200
o Vpp=15V uA
g,- loL VorL=Vpp-3V +200
vga So2 Sweep oscillator output 2 lon Vow=Vpp-1V -200
Vpp=15V LA
lor VoL=Vpp-3V +200
EIN Enable input
E FEN Filter enable input Stand_ard (E/MOS
2 | obm Output drive mode inputs
°
5 é git:‘tsput sequence selection C/MOS inputs with
Clc active pull-down
FRI Frequency input Lo Vi =0V 1
55 KA
®a Wy Vin=4v 8 16
w.E
VTH 2 4 \
- OE lon Vpp= 15V 10
:%‘ Vo =13V
% = mA
36 loL Vpp=15V 1
Vo =1V
TO Output lon Vpp= 15V 10
. Vo =14V
] mA
g- |0|__ ¥DD: 2)57\(/ 10
3 ° =
e | TO Inverted output low Vpp= 15V 10
Gl Vo =14V
= mA
loL Vpp= 15V 10
Vo =0.7V
AC CHARACTERISTICS
| tgm Start up time Vpp=6V 10 ms
cg fo= 455 KHz
=
=73 Ri= 1 MQ
2 F= -
o C)= Co= 100 pF see tables 1-2
oy R
o=| tgs Start up time Vpp=6V
LR f= 1140 to 11400 Hz () 5 ms
» O
(*) R>50KQ
C > 100 pF
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FUNCTIONAL DESCRIPTION

Main oscillator

The main oscillator has been designed to be driven either by an external RC network or by a ceramic
resonator (see fig. 1):

Fig. 1 - a) Crysta! controlled oscillator b) RC oscillator
M1 MO1 lmoz
RF Ml MOY MO02
- 4t
S-4383n

HE

c ICO
$-4382

The accuracy of the output tones and of the band-pass filter characteristics are determined by the
accuracy of the main oscillator frequency.

The crystal guarantees good performance over the whole temperature range with no external trimmer.
The main oscillator as well as the sweep oscillator are maintained in a stand-by condition or forced to
run according to table 1.

Sweep oscillator

The sweep oscillator (fig. 2) controls the repetition rate of the output tone sequence. The output
repetition period is given by

Fig. 2

384
Trp = st son s02

F .
sweep oscill. '

J‘-zf‘: S-438LN

Output tone activation (pins FEN, EIN, FRI)

The output stage is enabled by the signal OE (output enable) under control of pins FEN, EIN, FRI
as shown in table 1, and fig. 3.

Pin FEN and EIN are standard C-MOS inputs.

Pin FRI has a pull-down resistor of approximately 300 Kq.
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FUNCTIONAL DESCRIPTION (continued)
Table 1
0scC. ouT.
FEN EIN FRI EN. EN. TONE OUT
0 0 0 0 0 0
0 0 1 1 0 0
o L o L L il
to t1 to t to t to t1
S Y e R B s HER O e
to t1 to t to t1
f
4 T .
| . .
to t1 t to t Qlo t
IFfmin <t <tmax
) 1 2 2 72
N LI L I L
to t1 t1 to t to t

IF t>fmin

T-43921

T =tou 2:25msMAX 73=IDENTIFICATION TIME fin +tgy

Fig. 3 - Timing diagram

— . N
. n LU L

TONE
out

N
Tyztom T2:25ms MAX 7 3-IDENTIFICATION TIME fin» toy

800Hz 1066 1333 800 1066

800 10661333 800 1066 800

SFTTT]

S-e29008

T

800 1066 1333 800 800 1066 1333
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FUNCTIONAL DESCRIPTION (Continued)

Output enable (OE)

The output enable pin (OE) can be used in special application to drive a LED or any external circuit to
indicate that an incoming ringing signal has been detected by the tone ringer as in automatic responders.
OE timing diagrams are shown in table 1.

The OE output stage configuration is shown in fig. 4.

Fig. 4

S-4379

Tone outputs (TO, TO)
Two complementary outputs are provided to drive in a bridge configuration both piezoceramic and
dynamic transducers (see fig. 5).

Fig.5

—_ PIEZOCERAMIC
VOLUME TRANSDUCER
DRIVING
Dc $-4377

UL oyl

{ DYNAMIC
TRANSDUCER
~ | DRIVING

L D> . I
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The configuration of the output buffer is shown in fig. 6.

Fig. 6

The output waveform is a square wave with 50% duty cycle.

The generated tone level can be constant or can be gradually increased up to the max. level during the
detection of the first three ring signal.

This function has been implemented controlling the output voltage swing that can be Vg for max.
output level, 0.4 V5 for the intermediate output level and 0.1 Vg for the lowest output level.

Output drive mode (ODM)

The output level is constant if this pin is a logical O: it gradually increases to the max. level if this pin is
a logical 1: the sequence can take place if after the first ring signal during the ring tone pause period the
supply does not fail below the power on reset threshold (2:8V) and starts always from the lowest level.

Output tone selection (A B C)

Table 2 A B Output tone sequences and frequencies
f main oscin, = 455 KHz and pin C=0

0 0 800 1066 1333
0 1 800 1066

1 1 800 d.c. 50%

1 0 800

All the above mentioned frequencies are divided by 2 when pin C is taken to V.
In the M764A pins A and C are not available and are internally pulled down.
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TYPICAL APPLICATIONS

a) Tone ringer for standard telephone applications

100KAO

10V

i Voo

@

5-43813

FEN
i. :
5 2pF
15vA =
C
00M
EIN
-

. Vgg

FRI OE

MAIN
0s.

05|

S02 SO1  SI

47Kﬂ§ ]

100pF

- 4L55KHZ

M0
100pF

|33O
C

-

PF

470K

If pin EIN is connected to Vp the ringer is activated by frequencies upper than 20Hz.

— In both cases the volume potentiometer can be avoided connecting the ODM to Vp allowing the
gradually increase of the ringer volume in three steps.

— The number of the output available tones and their frequencies are controlled by ABC pins according

to table 2.

b) Tone ringer for alarm, buzzer or ring tone detection in centralized equipments.

o0 FRI
J L e
FROM 4P OR
RING DETECTION —]ren
LOGIC
A
8
c
oDM

]

Sl

SO
502

M]

Voo

R

S~ 43851

The number of the output available tones and their frequencies are controlled by ABC pins according

to table 2.
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GC0S/MOS
INTEGRATED
CIRCUIT

NOT FOR NEW DESIGN

30-CHANNEL REMOTE CONTROL TRANSMITTER

LOW POWER DISSIPATION IN TRANSMISSION
QUASI-ZERO STAND-BY CURRENT

WIDE SUPPLY VOLTAGE RANGE

INPUTS FULLY PROTECTED

HIGH NOISE IMMUNITY

INTERLOCK PREVENTS INCORRECT SELECTION

The M 1024 is a monolithic integrated circuit intended for remote controlled systems in which 30 dif-
ferent ultrasonic frequencies are used to transmit 30 commands.

The M 1024 comprises an oscillator circuit,a variable and a fixed frequency divider, a decoder and a com-
mand error protection. The circuit is produced in COS/MOS technology. In conjunction with the ultra-
sonic Receiver M 1025 a complete remote control system can be realized. The device is available in a
16-lead dual in-line plastic package.

ABSOLUTE MAXIMUM RATINGS*

Vpo' ¥ Supply voltage 0.5t0 12 \Y,
V, Input voltage -0.5to Vyp +0.5 \%
ol Qutput current 10 mA
Piot Total power dissipation 200 mWw
Tetg Storage temperature -65 to 150 °C
Top Operating temperature -25to0 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 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 value are referred to Vgg pin voltage.

ORDERING NUMBER: M 1024 B5

MECHANICAL DATA Dimensions in mm

J
@ 0.45 -
o.5) N
17:78 0

L gomax

nlnNntololinbn N
B i 5]
RN AN :
0 1 O
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PIN CONNECTIONS BLOCK DIAGRAM

A G- - - - Ot
OSCILLATOR [ 1 15] Voo i
IN B ST Ej
gsciuaron 5 o asssoue Jd
ourt .t [t sl !
N a B W] ves sl R R
ERROR 2 of Mto
N b [« 1]] N oo Secoven
IN ¢ [ 5 12] N K 1 INHIBIT {
ENABLE/RESET _~._‘_E"f§j
IN d E 6 11] IN LoGIC —W————
|
IN e [ 7 10] IN h ¥ O
[ ULTRASONIC
IN [8 9 ] IN g 124433602 OSCILLATOR }-—-—4-»f ;::wﬁnosn - :RAGBGLREAM‘——--b— ;::;gn | | oureur LRE%SEONS:
Mz T ¢2) DIVIDER 500 BUFFER
S$-153011 lRESET‘? : ’
Lome L D G U
5183
TRUTH TABLE (f; = 4.4336 MHz)
ﬁ';::;:: Inputs Output Frequency
a b c d e f g h i k |
1 H H H H L H H L H H H 33945 Hz
2 H H H H L H H H H H L 34 291 Hz
3 H H H H L H L H H H H 34 638 Hz
4 H H H H L H H H H L H 34 984 Hz
5 H H H H L L H H H H H 35 330 Hz
6 H H H H L H H H L H H 35677 Hz
7 L H H H H L H H H H H 36 023 Hz
8 L H H H H H H H L H H 36 370 Hz
9 H L H H H L H H H H H 36 716 Hz
10 H L H H H H H H L H H 37 062 Hz
11 H H L H H L H H H H H 37 409 Hz
12 H H L H H H H H L H H 37 755 Hz
13 H H H L H L H H H H H 38101 Hz
14 H H H L H H H H L H H 38 448 Hz
15 L H H H H H L H H H H 38 794 Hz
16 L H H H H H H H H L H 39 141 Hz
17 H L H H H H L H H H H 39 487 Hz
18 H L H H H H H H H L H 39 833 Hz
19 H H L H H H L H H H H 40 180 Hz
20 H H L H H H H H H L H 40 526 Hz
21 H H H L H H L H H H H 40 872 Hz
22 H H H L H H H H H L H 41 219 Hz
23 L H H H H H H L H H H 41565 Hz
24 L H H H H H H H H H L 41912 Hz
25 H L H H H H H L H H H 42 258 Hz
26 H L H H H H H H H H L 42 604 Hz
27 H H L H H H H L H H H 42 951 Hz
28 H H L H H H H H H H L 43 297 Hz
29 H H H L H H H L H H H 43 643 Hz
30 H H H L H H H H H H L 43 990 Hz

N
-
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DESCRIPTION

The truth table shows the 30 ultrasonic transmission frequencies used in ¢ wireless transmission of re-
mote control commands to the receiver. These frequencies are derived fror: the frequency of a quartz
controlled oscillator with the aid of a variable frequency divider operating on the blaking principle.
This is accomplished by blanking out between 1 and 30 out of every 128 pulses of the oscillator fre-
quency {4.4336 MHz). The variable divider is preceded by a flip flop which halves the quartz frequency.
The variable divider is followed by a fixed divider which divides by 50. It reduces the jitter, which is
unavoidable when using the blanking principle, to negligible values. The expression for the ultrasonic
output frequency is f,(97 + N)

° 12 800
wherein Nis the channel number and f; = 4.4336 MHz (sub-carrier frequency). The space between two
adiacent ultrasonic frequencies is 346.4 Hz.
The inputs accept a 2 of 11 code: by connecting simultaneously to Vgg one of a to e and one of fto |
input, a 5 bit word is generated internally and applied to the variable divider. The relative frequency is
thus available at the output.
An error protection circuit prevents incorrect operation. Under these conditions the oscillator will not
start to operate, and the frequency divider is held in a defined position.
Since consumption under standby conditions is very low, the ultrasonic transmitter need never be
switched off. The selected frequency appears at the output when the threshold voltage is exceeded at the
two control inputs. A threshold voltage hysteresis ensures that AC voltages which may be superimposed
on the input voltage cannot falsify the actuation.

RECOMMENDED OPERATING CONDITIONS

Voo Supply voltage 7 to 9 \Y
\% Input voltage 0t Vpp Vv
f; Oscillator frequency 44336 MHz
Top Operating temperature -25t0 70 °C

STATIC ELECTRICAL CHARACTERISTICS(over recommended operating conditions)

Values at 25°C

Parameter Test conditions Unit

Min. Typ. Max.
lcc  Quiescent supply current Vpp= 9V all inputs at Vpp 2 10 KA
lce Supply current Vpp= 9V 15 3 mA

- oscillator running
- ultrasonic freq. output open

N Input current Vpp= 9V V=0+Vpp 10.01] 111 uA

fon High level output resistance Vpp= 7V loy=-1TmA 0.5 1 kQ
(on state)

fon Low level output resistance Vpp=7N loL=0.2mA 15 3 kQ
(on state)

V1 Positive going threshold voltage at Vpp= 9V 45 \

the inputsa to |

Vrhe Negative going threshold voltage at Vpp= 9V 4.1 \%
the inputs a to |
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TYPICAL APPLICATION

L -
4TuF
0SC. IN Voo ourt BC 108
M 1024
=~osc. out Vss —OVss
4TpF al bf cf d| e fj gf hf i| ki1
a T
+Vop —OVpp
47 kn INPUT CIRCUIT FOR 2M0 INPUT CIRCUIT FOR
MECHANICAL MO TOUCH CONTACTS
CONTACTS a' C Ya
a a 100pF
Vss - 260011

218



GC0S/MO0S
INTEGRATED
CIRCUIT

30-CHANNEL REMOTE CONTROL TRANSMITTER

® FEW EXTERNAL COMPONENTS

® INTERLOCK PREVENTS INCORRECT SELECTION

® QUASI-ZERO STAND-BY CURRENT

® WIDE SUPPLY VOLTAGE RANGE

® INPUTS FULLY PROTECTED

The M 1124 is a monolithic integrated circuit intended for remote controlled systems in which 30 dif-
ferent ultrasonic frequencies are used to transmit 30 commands.

The M 1124 comprises on oscillator circuit which does not require external components except the
quartz. Further it comprises a fixed and a variable frequency divider, a decoder and a command error
protection. All the command inputs are pulled-up to Vpp by integrated resistors, to reduce the number
of external components. Due to the relative low input impedances, the M 1124 is not suited for touch
contacts. The circuit is produced in COS/MOS technology. In conjunction with the ultrasonic receivers
M 1025 or M 1130, a complete remote control system can be realized. The device is available in a 16-lead
dual in-line plastic package.

ABSOLUTE MAXIMUM RATINGS*

Vpo** Supply voltage -0.5 to 12 \Y,
vV, Input voltage -0.5to Vpp +0.5 \%
ol Output current 10 mA
Piot Total power dissipation 200 mw
Tstg Storage temperature -65 to 150 °C
Top Operating temperature 0 to 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 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: M 1024 B1

MECHANICAL DATA Dimensions in mm
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PIN CONNECTIONS

IN

BLOCK DIAGRAM

ULTRASONIC
FREQUENCY
our

a0 bO- - - ot
OSCILLATOR []4 16 ;
IN c ] Voo ETZI 2{
asciLaTon [ 5 ] RS e
our It
a E ) Vs I - - - ] 1 ------
ERROR 2 of 11 to
b f« 1] N oo OEco0ER
IN ¢ [ 5 12] IN K INHIBIT
ENABLE/RESET CONTROL ENABLE
d [ 6 n ] IN [ Logic
e ( 7 ’°] IN h
‘ [ s 9 ] FIXED PROGRAM-, FIXED outPUT
IN g 1::‘,::35? OSCILLATOR o:?/zu))sn 1 ::v?;:n o7 D:T/;E)ER —— surrer
$-15301 IENSEE"I I I J
s83
TRUTH TABLE (f; = 4.4336 MHz)
Channel Inputs Output Frequency
Number
) a b c d e f g h i k ]
1 H H H H L H H L H H H 33945 Hz
2 H H H H L H H H H H L 34 291 Hz
3 H H H H L H L H H H H 34 638 Hz
' 4 H H H H L H H H H L H 34 984 Hz
5 H H H H L L H H H H H 35 330 Hz
6 H H H H L H H H L H H 35677 Hz
7 L H H H H L H H H H H 36 023 Hz
8 L H H H H H H H L H H 36 370 Hz
9 H L H H H L H H H H H 36 716 Hz
10 H L H H H H H H L H H 37 062 Hz
1 H H L H H L H H H H H 37 409 Hz
12 H H L H H H H H L H H 37 755 Hz
13 H H H L H L H H H H H 38 101 Hz
14 H H H L H H H H L H H 38 448 Hz
15 L H H H H H L H H H H 38 794 Hz
16 L H H H H H H H H L H 39 141 Hz
17 H L H H H H L H H H H 39 487 Hz
18 H L H H H H H H H L H 39 833 Hz
19 H H L H H H L H H H H 40 180 Hz
20 H H L H H H H H H L H 40 526 Hz
21 H H H L H H L H H H H 40 872 Hz
22 H H H L H H H H H L H 41 219 Hz
23 L H H H H H H L H H H 41 565 Hz
24 L H H H H H H H H H L 41 912 Hz
25 H L H H H H H L H H H 42 258 Hz
26 H L H H H H H H H H L 42 604 Hz
27 H H L H H H H L H H H 42 951 Hz
28 H H L H H H H H H H L 43 297 Hz
29 H H H L H H H L H H H 43 643 Hz
30 H H H L H H H H H H L 43 990 Hz
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DESCRIPTION

The truth table shows the 30 ultrasonic transmission frequencies used in the wireless transmission of re-
mote control commands to the receiver. These frequencies are derived from the frequency of a quartz
controlled oscillator with the aid of a variable frequency divider operating on the blanking principle.
This is accomplished by blanking out between 1 to 30 out of every 128 pulses of the oscillator fre-
quency (4.4336 MHz) divided by 2. ) .
The variable divider is followed by a fixed divider which divides by 50. It reduces the jitter, which is
unavoidable when using the blanking principle, to negligible values. The expression for the ultrasonic
output frequency is £, (97 + N)

12 800

wherein Nis the channel number and f; = 4.4336 MHz (sub-carrier frequency). The space between two
adiacent ultrasonic frequencies is 346.4 Hz.

The inputs accept a 2 of 11 code: by connecting simultaneously to Vgg one of ato e and oneof fto |
input, a 5 bit word is generated internally and applied to the variable divider. The relative frequency is
thus available at the output.

An error protection circuit prevents incorrect operation. Under these conditions the oscillator will not
start to operate, and the frequency divider is held in a defined position.

Since consumption under standby conditions is very low, the ultrasonic transmitter need never be
switched off. The selected frequency appears at the output when the threshold voltage is exceeded at the
two control inputs.

fo =

RECOMMENDED OPERATING CONDITIONS

Vop Supply voltage 6 to 9 \%
V, Input voltage 0 to Vpp \%
fp Parallel resonance frequency of the quartz at C,_ = 10 pF 4433 MHz
rs Series resistance of the quartz at CL= 10 pF <200 Q
Top Operating temperature Oto 70 °C

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)
Typical values are at T, = 25°C, unless otherwise specified.

|
Parameter Test conditions Values Unit
Min. Typ. Max.

IppL  Quiescent supply current All inputs at Vpp 2 10 KA
'DD Supply current Vpop =9V 15 3 mA
- oscillator running

- ultrasonic freg. output open

I Input current V=0 -20 kA

Ton High level output resistance lop=-1mA 05 1 kQ
(on state)

Ton Low level output resistance lo,=0.2mA 15 3 ko
(on state)

Vry Threshold voltage of the control 4.1 \%
inputs
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TYPICAL APPLICATION
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M0S
INTEGRATED
CIRCUITS

1024 - BIT STATIC RANDOM ACCESS MEMORY
® POWER SUPPLY V=5V

® TTL COMPATIBLE ALL INPUTS AND OUTPUTS

® THREE-STATE OUTPUT

® |INPUTS PROTECTED AGAINST STATIC CHARGE

® ORGANIZATION 1024 x 1 BIT IN 16 PIN STD PACKAGE

TYPE STANDBY PWR |OPERATING PWR| ACCESS TIME
(mW) (mw) (ns)

M 2102 AL-2 42 342 250
M 2102 AL 35 174 350
M 2102 AL -4 35 174 450
M2102A -2 - 342 - 250
M 2102 A - 289 350
M2102A -4 — 289 450
M2102A -6 - 289 650

The M 2102A is a high speed 1024 word by 1 static N-channel silicon-gate MOS RAM. The device is
fully static and therefore does not require clocks or refreshing to operate. The data is read out non de-
structively and has the same polarity as the input data.

A low standby power version (M 2102 AL) is also available. It has all the same operating characteristics
of the M 2102A with the added feature of 35 mW maximum power dissipation in standby and 174 mW
in operations. The device is available in 16 lead dual in-line.ceramic package, metal-seal or frit-seal and
plastic package.

ABSOLUTE MAXIMUM RATINGS

e Input voltage (at any pin) -05t0 7 Vv
Piot Total power dissipation 1 w
Tstg Storage temperature -65 to 150 °C
Top Operating temperature under bias Oto 70 °C

* All voltage are referred to GND pin voltage

ORDERING NUMBERS: M 2102A - B1 for dual-in-line plastic package
M 2102A - D1 for dual-in-line ceramic package, metal-seal
M 2102A - F1 for dual-in-line ceramic package, frit-seal
M 2102AL - B1 for dual-in-line plastic package
M 2102AL - D1 for dual-in-line ceramic package, metal-seal
M 2102AL - F1 for dual-in-line ceramic package, frit-seal
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MECHANICAL DATA (dimensions in mm)

Dual in-line ceramic package
frit-seal for M2102A/AL-F1

Dual in-line plastic package
for M 2102A/AL-B1

Dual in-line ceramic package
metal-seal for M 2102A/AL-D1

74™% 7qmax 74LT™,
' P = ;
f 1 1 ; g5 I
ol 0z '3 02 02
e - ’ ousf l25¢ 762
ver 1278 % |_104m 178 B30
207 . 207 z:)ésgm-- sosc-n
apmoOononomn f; nnnonaAan T 5
5 s =
B .
) L) U0 OoOoO0OOn . <
PIN CONNECTIONS LOGIC DIAGRAM
A6 1d e A7 —— a0
a1
as 2] s A8 — a2 o, }—
) ——|a3
riw 3] i A9 1.
A1 A[‘ ]13 CE —— AS
—1A6
A2 sﬂ 12 oata out —da oob—
— a8
A3 GE Ji1 oarta i I
as 7] 10 Voo RIW CE
PUR| IE Vss
$-2166/1 S$-2167
PIN NAMES TRUTH TABLE
Dyn  DATA INPUT E AW D Bout MODE
Ag-Ag ADDRESS INPUTS
H X X HIGH 2 NOT SELECTED
R/W READ/WRITE INPUT L L L L WRITE "0"
CE  CHIP ENABLE L L H H WRITE ™"
L H X DouT READ
Dout DATA OUTPUT
Voo  POWER (+5V)
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BLOCK DIAGRAM

ADDRESS o?..[/‘\—‘_*
ADDRESS of_[L
CELL ARRAY
5 —1  Rrow 32 ROWS
ADDRESS % SELECTOR 32 COLUMNS
ADDRESS 3 Qi{z_‘
7 1
ADDRESS ,,
READ 3
“WRITE O—m INPUT COLUMN 1/0 CIRCUITS
DATA
DATA INPUT &LIZ CONTROL COLUMN SELECTOR
I
e NN N N N

STATIC ELECTRICAL CHARACTERISTICS

otherwise specified)

TTET

ADDRESSg ADDRESS
ADDRESSg ADDRESS g

£3

ADDRESSg

10

-<+——0O GND
12 DATA
OouTPUT

5-0988

(Vee= 4.75 t0 5.25V, Tamp= 0 to 70°C unless

m %182 A
102 AL M 2102 A -2
Test M 2102 A -4 M 2102 AL-2 M 2102 A-6 i
Parameter conditions M 2102 AL-4 Unit
Min. | Typ.*| Max. | Min. | Typ*|Max. | Min. |Typ.* | Max
Vi Input high voltage Vee |l 2 Vee | 22 Veel V
VL Input low voltage -0,5 0.8 | -05 08 | -05 065 | V
Von Output high voltage| Ioy=-100 kA | 2.4 24 2.2 \
VoL Output low voltage | o =2.1 mA 0.4 0.4 0.45 \%
Iy Input load current | V=0 to 5.25V 1 10 1 10 1 10 | wA
lon Output leakage CE=2V.
current Vo=Vou ! 5 ! 5 ! 5 KA
loL Output leakage CE=2V ~ 16 R R _ _
current Vo= 0.4V 1 10 1 10 ! 0] wA
lcc  Supply current V,=5.26V 33 *x* 45 65 33 55 mA
Tamp= 0°C
Data out open

*

Typical values for Tymp= 25°C and nominal supply voltage.

** The maximum | ¢ value is 55 mA for the M 2102A and M 2102A-4,and 33 mA for the M 2102AL and M 2102AL-4.
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DYNAMIC ELECTRICAL CHARACTERISTICS

otherwise specified)

(Tamp= 0 to 70°C, Vcc= 5V *5% unless

T M 2102 A -2 M2102A - | M2102A -4 M 2102 A-6
Parameter est M 2102 AL-2| M2102AL (M2102AL-4 Unit
condition T
Min. | Max. | Min. | Max. | Min. | Max. Min. I Max.
Read Cycle
tre Read cycle 250 350 450 650 ns
ta Access time 250 350 450 650 ns
tg CE to output time 130 180 230 400 ns
toq1  Previous read data T_'g‘a(tf: 11 EI)"II"‘?_ 40 40 40 50 ns
valid with respect d
gate an
to address CL= 100 pF
ton2  Previous read data 0 0 0 0 ns
valid with respect
to chip enable
|Write Cycle
twe Write cycle 250 350 450 650 ns
taw Address to with 20 20 20 200 ns
setup time
twp Write pulse width | tgr, tF=110 ns 180 250 300 400 ns
twRr Write recovery g';-aot?ada;d TTL 0 0 0 50 ns
time C_=100 pF
ts Data setup time 180 250 300 450 ns
th Data hold time 0 0 0 20 ns
tcw Chip enable to 180 250 300 550 ns
write setup time
CAPACITANCES (T,mp= 25°C, f=1 MHz)
amb
Values
Parameter Test conditions T Unit
Min, Typ. Max
C, Input capacitance V=0V 5 pF
Co Output capacitance Vo =0V 10 pF
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STANDBY CHARACTERISTICS (T,mp= 0°C to 70°C)

M 2102 AL-4
M 2102 AL-2
Parameter Test conditions M 2102 AL Unit
Min. | Typ.* | Max. | Min. | Typ.* | Max.
Vpp V¢ in standby 1.5 1.5 Vv
Vces™** CE bias in standby 2VS Vpp X Ve Max. 2 2 \%
15V < Vpp < 2V Vpp Vpp \Y

lpp1 Standby current All inputs = Vpp; = 1.5V 15 23 20 28 mA
lpp2 Standby current Allinputs = Vppp = 2V 20 30 25 38 mA
tcp Chip deselect to 0 0 ns

standby time
tR*** Standby recovery trc tRC ns

time

* Typical values are for Tymp= 25°C.

** Consider the test conditions as shown: if the standby voltage (Vpp) is between 5.25V (V¢ max) and 2V, then CE
must be held at 2V Min. (V). If the standby voltage is than 2V but greater than 1.5V (Vpp min), then CEand
standby voltage must be at least the same value or, if they are different, CE must be the more positive of the two.

“**to = tgc (READ CYCLE TIME).

STANDBY WAVEFORMS

STANDBY MODE

(1) 475V
@ 2v
) 1SV

ov

$-2168
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WAVEFORMS

Read cycle
tee
ADDRESS >< ><
3
CHIP
ENABLE
ta tcr_z
DATA
OUTPUT
toH1
S - 0989
Write cycle
twe ]
ADDRESS )< %
1
L tcw WR
CHIP
ENABLE
taw twp
READ/ 1 Y/
WRITE //
ts

{
DATA DATA CAN
INPUT CHANGE

DATA STABLE

DATA CAN
CHANGE

S -0990
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MOS
INTEGRATED
CIRCUIT

PRELIMINARY DATA

1024 x 4 BIT STATIC RAM

SINGLE +5V SUPPLY

IDENTICAL CYCLE AND ACCESS TIMES

COMPLETELY STATIC MEMORY-NO CLOCK OR TIMING STROBE REQUIRED
DIRECTLY TTL COMPATIBLE: ALL INPUTS AND OUTPUTS

COMMON DATA INPUT AND OUTPUT USING THREE-STATE OUTPUTS

HIGH DENSITY 18 PIN PACKAGE

M2114 M2114-2 M2114-3 M2114 M2114L2 M2114L3 M2114L
Max. Access Time (ns) 200 300 450 200 300 450
Max. Current (mA) 100 100 100 70 70 70

The M2114 is a 4096-bit static Random Access Memory organized as 1024 words by 4-bits using a
high performance MOS technology. It uses fully DC stable (static) circuitry throughout, in both the
array and the decoding, therefore it requires no clocks or refreshing to operate. Data access is particularly
simple since address setup times are not required. The data is read out nondestructively and has the same
polarity as the input data. Common input/output pins are provided. The M2114 is designed for memory
applications where high performance and high reliability, low cost, large bit storage, and simple inter-
facing are important design objectives. The M2114 is placed in an 18-pin package for the highest pos-
sible density. It is directly TTL compatible in all respects: inputs, outputs, and a single +5V supply. A
separate Chip Select (CS) lead allows easy selection of an individual package when outputs are or-tied.

ABSOLUTE MAXIMUM RATINGS*

V; Voltage on any pin with respect to ground 35t0 +7 \)
Piot Total power dissipation 1 w
lout D.C. output current 5 mA
Tamb Ambient temperature under bias -10to 80 °C
Tsg Storage temperature range -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 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.

ORDERING NUMBERS: M2114
M2114-2
M2114-3
M2144L
M2114L2
M2114L3
add suffix F1 for frit-seal ceramic DIP or B1 for plastic DIP.
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MECHANICAL DATA (dimensions in mm)

Dual in-line ceramic package, frit seal

Ry — o |
i —
ﬁ % bt i
‘ o o
a
| 256 i
2032 ’ ,} Lo
. 23307 _ o
\
IR P Tl
5

)

S N O [ 86 [ B By W R B R B

PIN CONNECTIONS LOGIC DIAGRAM

Dual in-line plastic package

FIHTT

[085:160
22407

2032

I onnoooono
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L] 51 6 O

as || 8 [lvee JES PYY
5 2 7 — A
as | ntl a7 P
a3 6] e s
a3 [l 154l as I 1102 fom
ﬂ e Ad
A0 5 1 | R
s PIN NAMES
ar [ls 13 ﬂuoz 1103 |
———1 48 A0—A9 ADDRESS INPUTS Vcc POWER (+5V)
a2 |7 12 [Juos s —
_ - 104 f— WE WRITE ENABLE GND GROUND
cs [le 1o . S—
_ Cs CHIP SELECT
Gnuns w]ws ]y
s 1/01-1/04 DATA INPUT/OUTPUT
senit
} UL
I
1 oo
Row | MEMORY ARRAY
! 64 ROWS
| 64 COLUMNS
i
I
i
I
|
I
-
101 S e L
,B COLUMN 1/0 CIRCUITS
13 | - -
e ] -
T b DATA e —
103 2 {} | CONTROL COLL)MN SELECT
.
o4 —

1 AO Al

A2 A3
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STATIC ELECTRICAL CHARACTERISTICS
(Tamp=0°C to 70°C, V= 5V * 5%, unless otherwise noted)

2114-2,2114-3, 2114 | 2114L2,2114L3,2114L .
Parameter Test conditions Unit
Min. | Typ.(!)| Max. | Min. | Typ.(1)| Max.
Iy Input Load Current V,=0to 5.25V 10 10 nA
(All Input Pins)
[I_ol 1/0 Leakage Current TS=2.4vV, 10 10 uA
Vy,0= 0.4V to Vcc
lccy Power Supply Current V=5.25V, |},0=0mA, 80 95 . 65 mA
Tamp= 25°C
lcco Power Supply Current V= 5.25;/, liyo=0mA, 100 70 mA
amb= 0°C
VL Input Low Voltage -05 0.8 -0.5 0.8 \Y
Vin Input High Voltage 2.0 6.0 2.0 6.0 \Y)
lor.  Output Low Current VoL= 0.4V 2.1 6.0 2.1 6.0 mA
loy  Output High Current Von= 2.4V -1.0 -1.4 -1.0 -1.4 mA
1os®) Out. Short Circuit Current 40 40 mA

DYNAMIC ELECTRICAL CHARACTERISTICS
(Tamp= 0°C 10 70°C, V=5V + 5%, unless otherwise noted)

2114-2,2114L2 |2114-3,2114L3| 2114, 2114L
Parameter Unit
Min. ] Max. | Min. | Max. | Min. 1 Max.

READ CYCLE )

trc Read Cycle Time 200 300 450 ns

ta Access Time 200 300 450 ns

tco Chip Selection to Output Valid 70 100 120 ns

tcx  Chip Selection to Output Active 20 20 20 ns

torp Output 3-state from Deselection 60 80 100 ns

toya Output Hold from Address Change 50 50 50 ns
WRITE CYCLE 4)

twe Write Cycle Time 200 300 450 ns

tw Write Time 120 150 200 ns

twr Write Release Time 0 0 0 ns

toTw Output 3-state from Write 60 80 100 ns

tpw Data to Write Time Overlap 120 150 200 ns

tpy Data Hold From Write Time 0 0 0 ns
CAPACITANCES®S) (T ,mp=25°C, f = 1.0 MHz)

Values
Parameter Test conditions Unit
Min. Typ. Max.
C,/O Input/Output Capacitance VI/O= ov 5 pF
C Input Capacitance V=0V 5 pF

Notes: 1. Typical values are for T3y ,= 25°C and V= 5.0V.
2. Duration not to exceed 30 seconds. . _
. A Read occurs during the overlap of a low CS and a high WE. .
. A Write occurs during the overlap of a low CS and a low WE. ty is measured from the latter of CS or WE
going low to the earlier of CS or WE going high.
. This parameter is periodically sampled and not 100% tested.

[S B -]
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A.C. TEST CONDITIONS

Input Pulse Levels for M2114 = 0.8V to 2.4V
Input Rise and Fall Times = 10 ns

Input and Output Timing Levels = 1.5V

Output Load = 1 TTL Gate and C_ = 100 pF

WAVEFORMS
READ CYCLEW

ADORESS

S
0

& Ly W
. ?‘_ _tco = 'mln
)_ oty | Loma |
Doyt K
WRITE CYCLE
[— W
ADDRESS * X
1
5 AN yi
' ) \
N
C N\ /
_lotw I
N | :
Oout ~ Vi \\ } i
| tow | ton
E‘ t
o 7 AN

Notes: 1. WE is high for a Read Cycle. .
2. If the CS low transition occurs simultaneously with the WE low transition, the output buffers remain in a
high impedance state.
3. WE must be high during all address transitions.
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MOS
INTEGRATED
CIRCUIT

16384 BIT READ ONLY MEMORY

SINGLE +5V *+ 10% POWER SUPPLY

ACCESS TIME 450 ns (MAX.)

INPUTS AND OUTPUTS TTL COMPATIBLE

THREE PROGRAMMABLE CHIP SELECTS FOR SIMPLE MEMORY EXPANSION AND SYSTEM
INTERFACE

COMPLETELY STATIC OPERATION

THREE-STATE OUTPUT FOR DIRECT BUS INTERFACE

The M 2316E is a 16384 bit static Read Only Memory N-channel Si-Gate MOS organized as 2048 words
by 8 bits. Its high bit density is ideal for large, non-volatile data storage applications such as program
storage. The three-state outputs and TTL input/output levels allow for direct interface with common
system bus structures.

The M 2316E is available in 24-lead dual-in-line plastic package.

ABSOLUTE MAXIMUM RATINGS

V¥ Input voltage (at any pin) -05t0 7 Vv
Piot Total power dissipation 1 W
Tstg Storage temperature -55to +125 °C
Top Operating temperature under bias -10to 80 °C

* This voltage is with respect to Ground

ORDERING NUMBER: M 2316E B1 for dual in-line plastic package

MECHANICAL DATA Dimensions in mm

14max

o5l

15.24

5943 A
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A7
A8
AS
AL
A3
A2
Al
AO
DO
D1
02
GND

| S SR Ry S SIS SN R SN G GHD R SHD Ry Suw gy S gy Sun gy S

1 24
2 23
3 22
4 21
5 20
6 19
7 18
8 17
9 16
10 15
1 1%
12 13

5-2318

Vee
A8
A9
cs3
st
A0
cs2
D7
06
DS
D4

D3

BLOCK DIAGRAM

PIN NAMES
A0 - A10 ADDRESS INPUTS
DO - D7 DATA OUTPUTS
Cs1-Cs3 CHIP SELECT INPUTS

A10 —T
A9 —-1
A8 —]
A6
A5
A4
A3
A2 —

A1——*

A0

ADDRESS INPUT BUFFERS

HLH

X DECODER 1/128

DO DI D2 D3 D4 D5 D6 D7 e
~<—OGND
I O
cs
OUTPUT BUFFERS — Dpecooe
[TTTTTTT T11
Y DECODER 1 OF 16 x 8
CHIP
SELECT
I O I cuect
t<— CS1
16. 384 BIT
CELL MATRIX CHIP L
SELECT cs2
INPUT
BUFFERS
le—Cs3

S$-2319
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STATIC ELECTRICAL CHARACTERISTICS

otherwise specified)

(Tamp= 0°C to +70°C, V= 5V % 10% unless

Parameter Test conditions Min. Typ.(1)| Max. | Unit
'] Input load current(All input pins) { V= 0 to 5.25V 10 uA
lLon Output leakage current Chip deselected Vo= 4V 10 - uA
lLoL Output leakage current Chip deselected Vo= 0.4V -20 A
lce Power supply current All inputs 5.25V Data out open 70 120 mA
ViL Input low voltage -0.5 0.8 \%
Vin Input high voltage 2.4 VeetiVv) Vv
VoL  Output low voltage loL=2.1mA 0.4 Vv
VoH  Output high voltage lopn= -400 uA 2.4 \%

Note: 1 Typical values for T,mp= 25°C and nominal supply voitage.

DYNAMIC ELECTRICAL CHARACTERISTICS (T,,,,= 0°Cto 70°C, Vcc= +5V * 10%unless

otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
ta Address to output delay time Qutput load = 1 TTL gate 450 ns
and C,_= 100 pF
. Input pulse levels -0.8 to 2.4V
tco Chip select to output enable Input pulse rise and fall times 120 ns
delay time (10% to 90%) -20 ns
Timing Measurement Reference
level:
tDF Chip deselect to output data Input = 1V and 2.2V 10 100 ns
float delay time Output = 0.8V and 2.2V
C, Input capacitance Tamp= 25°C f=1MHz
All pins except pin under test tied
to AC ground 5 10 pF
Co Output capacitance Tamb= 25°C f=1MHz
All pins, except pin under test tied
to AC ground 10 15 pF
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A.C. Waveforms

ADDRESS

PROGRAMMABLE
CHIP SELECTS

DATA OUTPUT

)




MOS g
INTEGRATED
CIRCUIT

PRELIMINARY DATA

16K (2K x 8) UV ERASABLE PROM

® FAST ACCESS TIME : 350 ns MAX. M2716-1
450 ns MAX. M2716
® SINGLE +bV POWER SUPPLY
® | OW POWER DISSIPATION : 525 mW MAX. ACTIVE POWER
132 mW MAX. STANDBY POWER

® SIMPLE PROGRAMMING REQUIREMENTS

— SINGLE LOCATION PROGRAMMING

— PROGRAMS WITH ONE 50 ms PULSE
® |INPUTS AND OUTPUTS TTL COMPATIBLE DURING READ AND PROGRAM
® COMPLETELY STATIC

The M2716 is a 16.384-bit ultraviolet erasable and electrically programmable read-only memory
(EPROM). The M2716 operates from a single 5-volt power supply, has a static standby mode, and fea-
tures fast single address location programming. It makes designing with EPROM s faster, easier and more
economical. )

The M2716, with its single 5-volt supply and with an access time up to 350 ns, is ideal for use with the
newer high performance +5V microprocessors such as Z80 and Z8000.

The M2716 is also the first EPROM with a static standby mode which reduces the power dissipation
without increasing access time. The maximum active power dissipation is 525 mW while the maximum
standby power dissipation is only 132 mW, a 75% savings.

The M2716 has the simplest and fastest method yet devised for programming EPROMs — single pulse
TTL level programming. No need for high voltage pulsing because all programming controls are handled
by TTL signals. Program any location at any time-either individually, sequentially or at random, with
the M2716's single address location programming. Total programming time for all 16.384 bits is only
100 seconds.

ABSOLUTE MAXIMUM RATINGS*

All input or output voltages with respect to ground +6 to -0.3 \%

Vop Supply voltage with respect to ground during program +26.5 to -0.3 \
Tamb Ambient temperature under bias -10to +80 °C
stg Storage temperature range -65 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 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.

ORDERING NUMBERS: M2716F1 for frit-seal dual in-line ceramic package
M2716-1F1 for frit-seal dual in-line ceramic package
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MECHANICAL DATA (dimensions in mm) PIN CONNECTIONS

1336™*
DEn— \
u; a7 [ “f] Ve
It a6 []2 23] A8
025 as [ 22[] A9
A [« 2af] - vep
8 A3 []s 20(] OE
- 3 qmax “l poss s e b o
lnnnonnnon nog a7 18[] TE/PGM
) s [|8 [ 07
oo [ 6 [] 06
CRVRRARRURTRCASRSTNRE: or fJo s 05
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MODE SELECTION
PINS CE/PGM GE Vpp Vee OUTPUTS
MODE (18) (20) (21) (24) (9-11, 13-17)
Read ViL VL +5 +5 DouT
Standby Viny Don’t Care +5 +5 High Z
Program Pulsed V| _to Vg4 Vg +25 +5 Din
Program Verify VL ViL +25 +5 DouT
Program Inhibit VL Vin +25 +5 High Z

Note:

The five modes of operation of the M2716 are listed in this table. It should be noted that all inputs for the five modes
are at TTL levels. The power supplies required are a +5V V¢ and a Vpp. The Vpp power supply must be at 25V
during the three programming modes, and must be at 5V in the other two modes.
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READ OPERATION

D.C. AND A.C. OPERATING CONDITIONS M2716 | M2716-1
Temperature range 0°C—70°C | 0°C—-70°C
V cc Power Supply (1,2) 5V + 5% 5V + 10%
Vpp Power Supply (2) Vee Vee
D.C. AND OPERATING CHARACTERISTICS
Values
Parameter Test conditions Unit
Min. Typ.(3) Max.
I Input Load Current \/, =525V 10 MA
Lo Output Leakage Current Vo= 5.25V 10 A
Ipp1(2)  Vpp Supply Current Vpp=5.25V 8 mA
lcc1?) Ve Supply Current (Standby) CE=V,y,0E=V,_ 10 25 mA
lee2(2) Vee Supply Current (Active) OE=CE=V,_ 57 100 | mA
Vie Input Low Voltage -0.1 0.8 \Y
Vi Input High Voltage 2.0 Veett \%
VoL Output Low Voltage loL=2.1mA 0.45 \
VoH Output High Voltage lon= -400 uA 2.4 \Y
A.C. CHARACTERISTICS
M2716 M2716-1
Parameter Test conditions Unit
Min. Max Min. Max.
tace  Address to Output Delay CE=0E=V,_ 450 350 ns
tce CE to Output Delay OE=V,_ 450 350 ns
toe Output Enable to Output Delay CE=V,_ 120 120 ns
tpF Output Enable High to Output CE=V T 0 100 0 100 ns
Float
toH Output Hold from Addresses, CE CE=0E=V,_ 0 0 ns
or OE Whichever Occurred First
CAPACITANCE @) (T,,,= 25°C, f= 1 MHz)
Values
Parameter Test conditions Unit
Min. Typ. Max.
C, Input capacitance V|“= ov 4 6 pF
Co Qutput capacitance Vo= 0V 8 12 pF

Notes: 1. Ve must be applied simultaneously or before Vpp and removed simultaneously or after Vpp.

the sum of Icc and Ipp;.

hw N

Typical values are for T, 5= 25°C and nominal supply voltages.
This parameter is only sampled and is not 100% tested.

Vpp may be connected directly to Ve except during programming. The supply current would then be
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A.C. TEST CONDITIONS:

Output load : 1 TTL gate and C_= 100 pF.

Input Rise and Fall Times: <20 ns

Input Pulse levels : 0.8V to 2.2V

Timing Measurement Reference Level : Inputs 1V and 2V
Outputs 0.8V and 2V

A.C. WAVEFORMS )

- e . N
ADDRESSES ADDRESSES VALID

tee

—

e oo —
(@) toe (3) toF

(2) tacc toH
e —

ouTPUT Het 2 e VALID OUTPUT }M
RN ]

5-4427

Note: 1. V. must be applied simultaneously or before Vpp and removed simultaneously or after Vpp.
2. OE may be delayed up to tacc - tog after the falling edge of CE without impact on tacc-
3. tpF is specified from OE or CE, whichever occurs first.

READ MODE

The M2716 has two control functions, both of which must be logically satisfied in order to obtain data
at the outputs. Chip Enable (CE) is the power control and should be used for device selection. Output
Enable (OE) is the output control and should be used to gate data to the output pins, independent of
device_selection. Assuming that addresses are stable, address access time (tacc) is equal to the delay
from CE to output (tcg). Data is available at the outputs 120 ns (tog) after the falling edge of OE, as-
suming that CE has been low and addresses have been stable for at least tacc-toe-

STANDBY MODE

The M2716 has a standby mode which reduces the active power dissipation by 75%, from 525 mW to
132 mW. The M2716 is placed in the standby mode by applying a TTL high signal to the CE input.
When in standby mode, the outputs are in a high impedance state, independent of the OE input.

OUTPUT OR-TIEING

Because M2716’s are usually used in larger memory arrays, the product has 2 line control function that
accomodates this use of multiple memory connections. The two line control function allows for:

a) the lowest possible memory power dissipation, and
b) complete assurance that output bus contention will not occur.

To most efficiently use these two control lines, it is recommended that CE (pin 18) be decoded and used
as the primary device selecting function, while OE (pin 20) be made a common connection to all devices
in the array and connected to the READ line from the system control bus. This assures that all de-
selected memory devices are in their low power standby mode and that the output pins are only active
when data is desired from a particular memory device.
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PROGRAMMING OPERATION @ (T, = 25°C % 5%, Ve @)= BV * 5%, Vpp®3)= 25V + 1V)
D.C. AND OPERATING CHARACTERISTICS

Values
Parameter Test conditions R Unit
Min. Typ. Max.
I Input Current (for Any Input) V= 5.25V/0.45 10 uA
Ippy Vpp Supply Current CE/PGM = VL 8 mA
Ippo Vpp Supply Current During CE/PGM = V 30 mA
Programming Pulse
lce Ve Supply Current 100 mA
Vi Input Low Level -0.1 0.8
Vik Input High Level 2.0 Veetl
A.C. CHARACTERISTICS
Values
Parameter Test conditions : Unit
Min. Typ. Max.
tas Address Setup Time 2 us
toes OE Setup Time ] 2 us
tps Data Setup Time 2 us
tan Address Hold Time 2 us
togn  OE Hold Time 2 us
tpH Data Hold Time 2 us
toF Output Enable to Output Float CE/PGM =V 0 120 ns
Delay

toe Output Enable to Output Delay CE/PGM = Vi 120 ns
tpw Program Pulse Width 45 50 55 ms
tprT Program Pulse Rise Time 5 ns
tpET Program Pulse Fall Time 5 ns

CAUTION: The V¢ and Vpp supplied must be sequenced on and off such that V¢ is applied simul-
taneously or before Vpp and removed simultaneously or after Vpp to prevent damage to the M2716. The
maximum allowable voltage during programming which may be applied to the Vpp with respect to
ground is +26V. Care must be taken when switching the Vpp supply to prevent overshoot exceeding
the 26-volt maximum specification. For convenience in programming, the M2716 may be verified with
the Vpp supply at 25V +£1V. During normal read operation, however, Vpp must be at Vec.

Notes: 1. SGS-ATES guarantees the product only if it is programmed to specifications described herein.
2. V¢ must be applied simultaneously or before Vpp and removed simuitaneously or after Vpp. The M2716
must not be inserted into or removed from a board with Vpp at 25 + 1V to prevent damage to the device.
3. The maximum allowable voltage which may be applied to the Vpp pin during programming is +26V. Care
must be taken when switching the Vpp supply to prevent overshoot exceeding this 26V maximum speci-
fication.
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A.C. TEST CONDITIONS

Vee=5V £5% Input Pulse Levels = 0.8V to 2.2V
Vpp =25V £ 1V Input Timing Reference Level =1V and 2V
Input Rise and Fall Times (10% to 90%) = 20 ns Output Timing Reference Level = 0.8V and 2V

PROGRAMMING WAVEFORMS
(Vppz 25V 1V, VCC= 5V £ 5%)

PROGRAM PROGRAM VERIFY
—
ADDRESSES ADDRESS N ADDRESS Nem

N
tas tAH
(2) 2)

DATA ¢ Toaramsmee | Y DATA OUT DATA IN STABLE
ADD.N VALID ADD.N ADD. N+m
N /|
_'E_,_i.‘_ toe toF
(002 MAX)
(072 MAX) (012MAX)
Y \
OF —/ tps | tPw toH
(2) (45ms) )
toes
(2) {—\ tOEH /—
/ \ @
CE/IPGM /| .
tPRT tPET Sraa6

Note: All times shown in parentheses are minimum times and are usec unless otherwise noted.

PROGRAMMING

Initially, and after each erasure, all bits of the M2716 are in the 1" state. Data is introduced by selec-
tively programming “0’s’’ into the desired bit locations. Although only ""0’s” will be programmed, both
"1's" and ""0’s"" can be presented in the data word. The only way to change a "0’ toa 1" is by ultra-
violet light erasure. -

The M2716 is in the programming mode when the Vpp power supply is at 25V and OE is at V. The
data to be programmed is applied 8 bits in parallel to the data output pins. The levels required for the
address and data inputs are TTL.

When the address and data are stable, a 50 msec, active high, TTL program pulse is applied to the CE/
PGM input. A program pulse must be applied at each address location to be programmed. You can pro-
gram any location at any time — either individually, sequentially, or at random. The program pulse has a

maximum width of 55 msec. The M2716 must not be programmed with a DC signal applied to the
CE/PGM input.
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Programming of multiple M2716s in parallel with the same data can be easily accomplished due to the
simplicity of the programming requirements. Like inputs of the paralleled M2716s may be connected
together when they are programmed with the same data. A high level TTL pulse applied to the CE/PGM
input-programs the paralleled M2716s.

PROGRAM INHIBIT

Programming of multiple M2716s in parallel with different data is also easily accomplished. Except for
CE/PGM, all like inputs (including OE) of the parallel M2716s may be common. A TTL level program
pulse applied to a M2716’s CE/PGM input with Vpp. at 26V will program that M2716. A low level CE/
PGM input inhibits the other M2716 from being programmed.

PROGRAM VERIFY

A verify should be performed on the programmed bits to determine that they were correctly program-
med. The verify may be performed with Vpp at 26V. Except during programming and program verify,
Vpp must be at 5V.

ERASURE OPERATION

The erasure characteristics of the M2716 are such that erasure begins to occur when exposed to light
with wavelengths shorter than approximately 4000 Angstroms (A). It should be noted that sunlight and
certain types of fluorescent lamps have wavelengths in the 3000-4000 A range. Data show that constant
exposure to room level fluorescent lighting could erase the typical M2716 in approximately 3 vyears,
while it would take approximately 1 week to cause erasure when exposed to direct sunlight. If the M2716
is to be exposed to these types of lighting conditions for extended periods of time, it is suggested to put
opaque labels over the M27 16 window to prevent unintentional erasure.

The recommended erasure procedure for the M2716 is exposure to shortwave ultraviolet light which has
a wavelength of 2537 Angstroms (A). The integrated dose (i.e. UV intensity X exposure time) for
erasure should be a minimum of 15 W-sec/cm2. The erasure time with this dosage is approximately 15
to 20 minutes using an ultraviolet lamp with a 12000 uW/cm?2 power rating. The M2716 should be
placed within 2.5 cm of the lamp tubes during erasure. Some lamps “ave a filter on their tubes which
should be removed before erasure.
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MOS
INTEGRATED
CIRCUIT

PRELIMINARY DATA

4096-BIT DYNAMIC RANDOM ACCESS MEMORY

POWER SUPPLY Vpp= 12V, Vee= 5V, Vgg= -5V (ALL WITH + 10% TOLERANCE EXCEPT

Voo * 5)

ALL INPUTS ARE LOW CAPACITANCE AND TTL COMPATIBLE

INPUT LATCHES FOR ADDRESSES, CHIP SELECT AND DATA IN

INPUTS PROTECTED AGAINST STATIC CHARGE

THREE-STATE TTL COMPATIBLE OUTPUT

OUTPUT DATA LATCHED AND VALID INTO NEXT CYCLE

ECL. COMPATIBLE ON Vgg POWER SUPPLY (-5.7V)

LOW POWER CONSUMPTION: ACTIVE POWER UNDER 470 mW
STANDBY POWER UNDER 27 mW

ORGANIZATION 4096 x 1 BIT IN 16-PIN STD PACKAGE

FUNCTIONAL AND PIN COMPATIBLE WITH MK4027

ACCESS TIME: TYPE M4015 250 ns

The M4015 is a 4096 word by 1 bit dynamic N-channel silicon gate MOS RAM. The M4015 uses a single
transistor cell utilizing a dynamic storage technigue and dynamic control circuitry with low power dissi-
pation. A unique multiplexing and latching technique for the address inputs permits the M4015 to be
mounted in a standard 16-pin package. The M4015 incorporates several flexible operating modes. In
addition to the usual read and write cycles, read modify write, page mode and RAS-only refresh cycles
are available with the M4015. Page-mode timing is very useful in systems requiring Direct Memory
Access (DMA). The device is available in 16-lead dual in-line plastic or ceramic package (metal-seal),
and ceramic package (frit-seal).

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vgg -0.5to +20 \%
Voltage on Vpp, Ve relative to Vgg -1t0 +15 \%
Veg-Vss (Vpp-Vss > 0) 0 \
Top Operating temperature Oto +bb °C |
Teg Storage temperature for ceramic package -65 to +150 °C |
for plastic package -55 to +1256 °C
lo Short circuit output current 50 mA
Piot Total power dissipation 1 w

*

Stresses greater than 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 indi-
cated in the operating sections of this specification is not implied. Exposure to absolute maximum rating conditions
for extended periods may affect device reliability.

ORDERING NUMBER: M4015 F1 for dual in-line ceramic package, frit-seal
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MECHANICAL DATA (dimensions in mm) PIN CONNECTIONS

Dual in-line ceramic package frit-seal
for M4015 F1
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RECOMMENDED DC OPERATING CONDITIONS! (T,,,=0to55°C)4

Values
Parameter Unit | Notes
Min. Typ. Max.
Vbo Supply voltage 11.4 12 126 \Y) 2
Vee Supply voltage 4.5 5 5.5 \") 2,3
Vgs Supply voltage 0 0 0 \Y) 2
Vs Supply voltage -45 -5 -5.7 \% 2
ViHe Input high voltage on RAS, CAS, WRITE 3 7 \Y 2
Viu Input high voltage, all inputs except RAS, CAS, WRITE 3 7 \Y) 2
\ T Input low voltage, all inputs -1 0.65 Vv 2

DC ELECTRICAL CHARACTERISTICS! (T,.,= 0 to 55°C)* (Vpp= 12V £6% ,V_ =5y +
10% , Vss= OV, Vgg= -5.7 to -4.5V)

Values
Parameter Unit | Notes
Min. Typ. Max.
Ipp1 Average Vp power supply current 35 mA 5
Ipp2 Standby Vpp power supply current 3 mA 8
Ibp3 Average VQD power supply current during "RAS only” 25 mA
cycles
lec V¢ power supply current mA ‘ 6
Igg Average Vgg power supply current 150 uA
hw Input leakage current (any input) 10 LA 7
lo() Output leakage current 10 kA 8,9
VoH Output high voltage (Isoyrce= -5 mA) 24 |V
VoL Output low voltage (Igyyk= 3.2 mA) 0.4 \
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AC CHARACTERISTICS AND RECOMMENDED OPERATING CONDITIONS101s
(Tamp= 010 55°C)4, (Vpp= 12V £5% , Vo= 5V * 10% , Vss= OV, Vgg= -5.7 to -4.5V)

M4015
Parameter Unit | Notes
Min, Typ. Max,

trC Random read or write cycle time 380 ns
tRWC Read write cycle time 3956 ns
tRMVMW Read modify write cycle time 470 ns
tRAC Access time from row address strobe 250 ns 11-13
tcac Access time from column address strobe 165 ns 12-13
toFF Output buffer turn-off delay . 60 ns
trRp Row address strobe precharge time 120 ns
trRAS Row address strobe pulse width 250 4000 ns
tRSH Row address strobe hold time 165 ns
tcAs Column address strobe pulse width 165 ns
tocsH Column address strobe hold time 250 ns
trcD Row to column strobe delay 35 85 ns 14
taASR Row address set-up time ) 0 ns
tRAH Row address hold time 35 ns
tasc Column address set-up time 0 ns
tcAH Column address hold time 75 ns
tAR Column address hold time referenced to RAS 160 ns
tesc Chip select set-up time o] ns
tcH Chip select hold time 75 ns
tcHR Chip select hold time referenced to RAS 160 ns
tr Transition time (rise and fall) ) 5 50 ns 15
trRcs Read command set-up time 0 ns
tRCH Read command hold time 0 ns
tweH Write command hold time 75 ns
tWCR Write command hold time referenced to RAS 160 ns
twp Write command pulse width 75 ‘ ns
tRWL Write command to row strobe lead time 100 ns
tewL Write command to column strobe lead time 100 ns
tps Data in set-up time 0 ns 16
thH Data in hold-time 75 ) ns 16
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AC CHARACTERISTICS AND RECOMMENDED OPERATING CONDITIONS (cont.)

M4015
Parameter Unit | Notes
Min. Typ. Max.
tDHR Data in hold time referenced to RAS 160 ns
tcrp Column to row strobe precharge time 0 ns
tcp Column precharge time 110 ns
tRFSH Refresh period 1 ms
twcs Write command set-up time 0 ns 17
tewn CAS to WRITE delay 90 ns 17
tRWD RAS to WRITE delay 175 ns 17
tDOH Data out hold time 4 us

CAPACITANCES (T,n,= 010 55°C, Vpp= 12V 5% ; Veg=0V; Vgg= -5.7 to -4.5V)

Values
Parameter Unit | Notes
Min. Typ. Max.

Ciy Input capacitance (Ag-As), DN, CS 4 5 pF 18
Cio Input capacitance RAS, CAS, WRITE 8 10 pF 18
Co Output capacitance (DoyT) 5 7 pF 8-18

1.Several cycles are required after power-up before proper device operation is achieved. Any 8 cycles which perform
refresh are adequate for this purpose.
2.All voltage referenced to Vgg, Vgg must be applied before and removed after other supply voltages.
3.0utput voltage will swing from Vgg to V¢ when enabled, with no output load. For purposes of maintaining data
in standby mode, V¢ may be reduced to Vgg without affecting refresh operations or data retention. However, the
Vop (min) specification is not guaranteed in this mode.
4.Tamp is specified for operation at frequencies to tgrc = trc (min). Operation at higher cycle rates with reduced
ambient temperatures and higher power dissipation is permissible provided that all AC parameters are met.
5.Current is proportional to cycle rate. Inp; (max) is measured at the cycle rate specified by tge (min).
6.lcc depends on output loading. The V¢ supply is connected to the output buffer only.
7.All device pins at 0 volts except Vgg which is at -5V and the pin under test which is at +10V.
8.0utput is disabled (high-impedance) and RAS and CAS are both at a logic 1. Transient stabilization is required prior
to measurement of this parameter.
9.0V < Vgt < +10V.
10.AC measurements assume t1 = 5 ns.
11.Assumes that trcp < trep (max).
12.Assumes that tgcp = trep (max).
13.Measured with a load circuit equivalent to 2 TTL loads and 100 pF.
14.Operation within the trcp (max) limit insures that tg ac (max) can be met, trcp (max) is specified as a reference
point only;if trcp is greater than the specified tgrcp (max) limit, then access time is controlled exclusively by tcac.
156.V iy (min) or Vi (min) and V;_ (max) are reference levels for measuring timing of input signals. Also, transition
times are measured between Vyc or Vyand V) .
16.These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed
write or read-modify-write cycles.
17.twes, tcwp. and trwp are restrictive operating parameters in a read/write or read/modify /write cycle only. If
twcs = twgs (min), the cycle is an early write cycle and Data Out will contain the data written into the selected
cell. If tcwp = tcwp (min) and trwp = trwp (Min), the cycle is a read-write cycle and Data Output will contain
data read from the selected cell. If neither of the above sets of conditions is satisfied, the condition of Data Out (at
access time) is indeterminate. AQ
18. Effective capacitance is calculated from the equation: C = A—Vwith AV = 3 volts.
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M0S
INTEGRATED
CIRCUIT

4096-BIT DYNAMIC RANDOM ACCESS MEMORY

POWER SUPPLY Vpp= 12V, Vee= 5V, Vgg= -5V (ALL WITH + 10% TOLERANCE)
ALL INPUTS ARE LOW CAPACITANCE AND TTL COMPATIBLE
INPUT LATCHES FOR ADDRESSES, CHIP SELECT AND DATA IN
INPUTS PROTECTED AGAINST STATIC CHARGE
THREE-STATE TTL COMPATIBLE OUTPUT
OUTPUT DATA LATCHED AND VALID INTO NEXT CYCLE
ECL COMPATIBLE ON Vgg POWER SUPPLY (-5.7V)
LOW POWER CONSUMPTION: ACTIVE POWER UNDER 470 mW
STANDBY POWER UNDER 27 mW

ORGANIZATION 4096 x 1 BIT IN 16-PIN STD PACKAGE
FUNCTIONAL AND PIN COMPATIBLE WITH MK4027
ACCESS TIME: TYPE M 4027-2 150 ns

TYPE M 4027-3 200 ns

TYPE M 4027-4 250 ns

The M 4027 is a 4096 word by 1 bit dynamic N-channel silicon gate MOS RAM. The M 4027 uses a
single transistor cell utilizing a dynamic storage technique and dynamic control circuitry with low
power dissipation. A unigue multiplexing and latching technique for the address inputs permits the
M 4027 to be mounted in a standard 16-pin package. The M 4027 incorporates several flexible operating
modes. In addition to the usual read and write cycles, read modify write, page mode and RAS-only
refresh cycles are available with the M 4027. Page-mode timing is very useful in systems requiring
Direct Memory Access (DMA). The device is available in 16-lead dual in-line plastic or ceramic package
(metal-seal), and ceramic package (frit-seal).

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vgg -0.5to0 +20 \Y

Voltage on Vpp, V¢ relative to Vgg -Tto +15 \Y%
Veg-Vss (Vpp-Vss > 0) 0 v

Top Operating temperature Oto +70 °C
Tag Storage temperature for ceramic package -65 to +150 °C
for plastic package -55 to +125 °C

lo Short circuit output current 50 mA
Piot Total power dissipation 1 w

*

Stresses greater than 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 indi-
cated in the operating sections of this specification is not implied. Exposure to absolute maximum rating conditions
for extended periods may affect device reliability.

ORDERING NUMBERS: M 4027-2/3/4 B1 for dual in-line plastic package
M 4027-2/3/4 D1 for dual in-line ceramic package, metal-seal
M 4027-2/3/4 F1 for dual in-line ceramic package, frit-seat
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MECHANICAL DATA (dimensions in mm)

PIN CONNECTIONS

Dual in-line ceramic package

Dual in-line plastic package
frit-seal for M 4027 - F1 e

for M 4027 - B1
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metal-seal for M 4027 - D1
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RECOMMENDED DC OPERATING CONDITIONS! (T,,,= 0to 70°C)*

I
Values
Parameter Unit | Notes
Min. Typ. Max.

Vbbb Supply voltage 10.8 12 13.2 \Y 2
Vee Supply voltage 4.5 5 5.5 \% 2,3
Vss Supply voltage 0 ) 0 \% 2
VeB Supply voltage -4.5 -5 -5.7 \% 2
ViHe Input high voltage on RAS, CAS, WRITE 2.4 7 \ 2
Vin Input high voltage, all inputs except RAS, CAS, WRITE 2.2 7 \Y 2
ViL Input low voltage, all inputs -1 0.8 \Y 2
DC ELECTRICAL CHARACTERISTICS! (T,np= 0to 70°C)* (Vpp= 12V * 10%,
Vee=5V £ 10%, Vgs= 0V, Vgg= - 5.7 to -4.5V)

Values
Parameter Unit | Notes
Min. Typ. Max.

Ibp1 Average Vpp power supply current 35 mA

Ibp2 Standby Vpp power supply current 2 mA

Ipp3 Average Vpp power supply current during “"RAS only” cycles 25 mA

lce V cc power supply current mA 6

Isg Average Vgg power supply current 150 uA

TR Input leakage current (any input) 10 uA 7

lo) Output leakage current 10 uA | 8,9
Vou Output high voltage (Isoyrce= -5 mA) 2.4 \Y

VoL Output low voltage (Ig;nyk= 3.2 mA) 0.4 \Y
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AC CHARACTERISTICS AND RECOMMENDED OPERATING CONDITIONS! !0 15

(Tamp= 010 70°C)*, (Vpp= 12V * 10%, Vee= 5V + 10%, Vgs= OV, Vgg= -5.7 to -4.5V)

Types
Parameter M 4027-2 M 4027-3 M 4027-4 Unit | Notes
Min. Max. Min. Max. Min. Max.
trRC Random read or write cycle time 320 375 380 ns
tRwC Read write cycle time 320 375 395 ns
trmw  Read modify write cycle time 320 405 470 ns
tRAC Access time from row address 150 200 250 ns [11-13
strobe
tcac Access time from column address 100 135 165 ns }12-13
strobe
toEFF Output buffer turn-off delay 40 50 60 ns
trRp Row address strobe precharge 100 120 120 ns
time
tRAS Row address strobe pulse width 150 10000 200 10000 250 10000 | ns
tRSH Row address strobe hold time 100 135 165 ns
tcas Column address strobe pulse width | 100 135 165 ns
tcsH Column address strobe hold time 150 200 250 ns
tRCD Row to column strobe delay 20 50 25 65 35 85 ns 14
tASR Row address set-up time 0 0 0 ns
tRAH Row address hold time 20 25 35 ns
tasc Column address set-up time -10 -10 -10 ns
tcAH Column addiess hold time 45 55 75 ns
tAR Column address hold time 95 120 160 ns
referenced to RAS
tcsc Chip select set-up time -10 -10 -10 ns
teH Chip select hold time 45 55 75 ns
tCHR Chip select hold time referenced 95 120 160 ns
to RAS
t Transition time (rise and fall) 3 35 5 50 5 50 ns 15
trRCs Read command set-up time 0 0 ns
tRCH Read command hold time 0 0 ns
tweH Write command hold time 45 55 75 ns
twcRr Write command hold time 95 120 160 ns
referenced to RAS
twp Write command pulse width 45 55 75 ns
tRWL Write command to row strobe 50 70 85 ns
lead time
tcwL Write command to column strobe 50 70 85 ns
lead time
tps Data in set-up time 0 0 0 ns 16
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AC CHARACTERISTICS AND RECOMMENDED OPERATING CONDITIONS (cont.)

Types
Parameter M 4027-2 M 4027-3 M 4027-4 Unit | Notes
Min. Max. Min. Max. Min. Max.
toH Data in hold-time 45 55 75 ns 16
tDHR Data in hold time referenced to 95 120 160 ns
RAS
tcrRP Column to row strobe precharge 0 0 0 ns
time
tep Column precharge time 60 80 110 ns
trrsH  Refresh period 2 2 2 ms
twes Write command set-up time 0 0 0 ns 17
tcwp  CAS to WRITE delay 60 80 90 ns 17
tRWD RAS to WRITE delay 110 145 175 ns 17
tpoH Data out hold time 10 10 10 us
CAPACITANCES (T,n,= 010 70°C, Vpp= 12V + 10%; Vgs= OV; Vgg= -5.7 to -4.5V)
Values
Parameter Unit |Notes
Typ. Max.
Ci1 Input capacitance (Ag-As), Dy, CS 4 5 pF 18
Cio Input capacitance RAS, CAS, WRITE 8 10 pF 18
Co Output capacitance (DoyT) 5 7 pF | 8-18

1.Several cycles are required after power-up before proper device operation is achieved. Any 8 cycles which perform
refresh are adequate for this purpose.
2.All voltages referenced to Vgg. Vgpg must be applied before and removed after other supply voltages.
3.0utput voltage will swing from Vgg to Ve when enabled, with no output load. For purposes of maintaining data
in standby mode, V¢ may be reduced to Vgg without affecting refresh operations or data retention. However, the
Vop (min) specification is not guaranteed in this mode.
4.Tamp is specified for operation at frequencies to trc > tre (min). Operation at higher cycle rates with reduced
ambient temperatures and higher power dissipation is permissible provided that all AC parameters are met.
5.Current is proportional to cycle rate. Ippj (max) is measured at the cycle rate specified by tgc (min).
6.lcc depends on output loading. The V¢ supply is connected to the output buffer only.
7.All device pins at 0 volts except Vgg which_is at -6V and the pin under test which is at +10V.
8.0utput is disabled (high-impedance) and RAS and CAS are both at a logic 1. Transient stabilization is required prior
to measurement of this parameter.
9.0V < Vgt < +10V.
10.AC measurements assume t1= 5 ns.
11.Assumes that trep < trep (max).
12.Assumes that trep = trep (max).
13.Measured with a load circuit equivalent to 2 TTL loads and 100 pF.
14.Operation within the tgcp (max) limit insures that tg aoc (max) can be met. tgcp (max) is specified as a reference
point only;if trcp is greater than the specified tgcp (max) limit, then access time is controlled exclusively by tcac-
15.V e (min) or V,y (min) and V| _ (max) are reference levels for measuring timing of input signals. Also, transition
times are measured between V¢ or V iy and V.
16.These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed
write or read-modify-write cycles.
17.twes, tcwp. and trwp are restrictive operating parameters in a read/write or read/modify/write cycle only. If
twcs = twes (min), the cycle is an early write cycle and Data Out will contain the data written into the selected
cell. If tcwp = tcwp (min) and tgwp > trwp (min), the cycle is a read-write cycle and Data Out will contain
data read from the selected cell. If neither of the above sets of conditions is satisfied, the condition of Data Out (at
access time) is indeterminate. Aa
18.Effective capacitance is calculated from the equation: C = AV with AV = 3 volts.
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READ WRITE/READ MODIFY-WRITE CYCLE
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PAGE MODE WRITE CYCLE
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ADDRESSING

The 12 address bits required to decode one of 4096 cell locations within the M 4027 are multiplexed
onto the 6 address inputs and latched into the on-chip row and column address latches.

Row Address Strobe (RAS) latches the six row address bits onto the chip. Column Address Strobe
(CAS) latches the six column address bits plus Chip Select (CS) onto the chip.

Since the internal circuitry allows the columns information to be externally applied to the chip before it
is actually required, the hold time requirements for column address and CS are also referenced to RAS.
However, this gated CAS feature allows the systems designer to compensate for timing skews that may
be encountered in the multiplexing operation.

Since the Chip Select signal is not required until CAS time, which is well into the memory cycle, its
decoding time does not add to system access or cycle time. .

Additional timing margin is gained because column address is not required until CAS makes its negative
transition. o

The timing is further simplified by the positive transition of CAS not being referenced to the positive
transition of RAS. In fact, CAS need not go HIGH until the beginning of the next cycle.

DATA INPUT/OUTPUT

Data to be written into selected storage cell of the memory chip is first stored in the on-chip data latch.
The gating of this latch is performed with a combination of WRITE and CAS while RAS is active.

The later of this signals (WRTTE or CAS) to make its negative transition is the strobe for the Data In
into the latch. This permits several options in the write cycle timing. In a write cycle, if the WRITE
input is activated prior to CAS, the Data In is strobe by CAS, and set-up time and hold time are refer-
enced to CAS. If the Data In input is not available at E_A—S_tiLn_e or the cycle is a read-write or read-
modify-write, the WRITE signal must be delayed until after CAS. In this “delayed write cycle” the data
input set-up and hold times are referenced to the negative edge of WRITE rather than to CAS. (To
illustrate this feature, Data In is referenced to WRITE in the timing diagram depicting the read-write
and page mode write cycles while the "early write” cycle diagram shows Data In referenced to CAS)
Note that if the chip is unselected (CS high at CAS time) WRITE commands are not executed and, con-
sequently, data stored in the memory is unaffected. Data is retrieved from the memory in read cycle by

maintaining WRITE in the inactive or high state throughout the portion of memory cycle in which CAS
is active. Data read from the selected cell will be available at the output within the specified access time.

DATA OUTPUT CONTROL

At the beginning of a memory cycle, the state of the Data Out latch and buffer depend on the previous
memory cycle. - .
Changes in the condition of Data Out latch are initiated by CAS. The negative transition of CAS causes
the Data Output (Doyt) to unconditionally go to its open-circuit state. |f will remain open-circuited
until after the access Doyt time, the will assume the proper state for the type of cycle performed.

If the cycle is a read; read-modify-write, or a delayed write and the chip is selected, then the Doyt
latch and buffer will contain the data from the selected cell. This output data is the same polarity (not
inverted) as the input data. If the cycle is a write cycle (WRITE active low before CAS goes low) and the
chip is selected, then Doyt will contain the input data.

Once the DOUTg_oes active, it will remain active until the next negative transition of CAS.

If the cycle is a CAS only cycle (no RAS signal), then Doy + will assume the open - circuit state.

The same istrue for normal cycles (both RAS and CAS present-when the chip is unselected Dyt
remains in the open-circuit state until the next negative transition of CAS.

RAS only refresh cycles (no CAS) have no effect on the Doyr.

However, when RAS only refresh cycles are continued for extended periods of time, Doyt may even-
tually go open-circuit.

If the chip unselected, it will not accept a write command and the Doyt will remain in the open-circuit
state.

259



INPUT/OUTPUT LEVELS

All inputs, including the two address strobes, interface directly with TTL.

The high-impedance, low-capacitance input characteristics simplify input driver selection by allowing
use of standard logic elements rather than specially designed driver elements.

The 3-state output buffer is a low impedance to V¢ for alogic “1” and a low impedance to Vg5 for a
logic "0".

The output resistance to V¢ (logic “1” state) is 420 ohm maximum and 135 ohm tipically.

The output resistance to Vgg (logic “0” state) is 125 ohm maximum and 35 ohm tipically.

The separate V¢ pin allows the output buffer to be powered from supply voltage of the logic to which
chip is interfaced.

During battery stand-by operation, the V¢ pin may be unpowered without effecting the M 4027
refresh operation.

This allows all system logic, except RAS timing circuitry and refresh address logic, to be turned off
during battery stand-by to save power.

REFRESH

Refresh of the dynamic cell matrix is accomplished by performing a memory cycle at each of the 64 row
address every two millisecond or less.

Any cycle in which a RAS signal occurs, accomplished a refresh operation. A read cycle will refresh the
selected row, regardless of the state of the Chip Select (CS) input.

A write or read modify-write cycle also refreshes the selected row, but the chip should be unselected to
prevent writing data into the selected cell.

If, during a refresh cycle, the M 4027 receives a RAS signal but no CAS signal, the state of the output
will not be affected. However, if “RAS-only” refresh cycles (when RAS is the only signal applied to the
chip) are contained for extended periods, the output buffer may eventually lose proper data and go
open-circuit.

The output buffer will regain activity with the first cycle in which a CAS signal is applied to the chip.

POWER DISSIPATION/STANDBY MODE

Most of the circuitry used in the M 4027 and most of the power drawn is the result of an address strobe
edge. Because the power is not drawn during the time the strobe is active, the dynamic power is a func-
tion of operating frequency rather than active duty cycle.

Tipically, the power is 1770 mW at 1 usec cycle rate for M 4027 with a worse -case power of less than
470 mW at 320 usec cycle time.

To reduce the overall system power, the Row Address Strobe (RAS) should be decoded and supplied to
only the selected chips.

The CAS must be supplied to all chips (to turn off the unselected output).

Those chips that did not receive a RAS, however, will not dissipate any power on the CAS edges, except
for that required to turn off the outputs.

If the RAS signal is decoded and supplied only the selected chips, then the chip select (CS) input of all
chips can be at a logic 0.

Then chips that receive a CAS but no RAS will be unselected (output open-circuited) regardless of the
Chip Select input.

For refresh cycles, however, either the CS input for all chips must be high or the CAS input must be held
high to prevent several "wire-OR” outputs from turning on with. opposing force. Note that the M 4027
will dissipate considerably less power when the refresh operation is accomplished with a “RAS-only”
cycle as opposed to a normal RAS/CAS memory cycle.
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PAGE MODE OPERATION

The "Page mode” feature of the M 4027 allows for successive memory operations at multiple column
location of the same row address with increased speed without an increase in power.

This is done by strobing the row address into the chip and keeping the RAS signal at logic O throughout
all successive memory cycles in which the row address is common.

This “"Page Mode"” of operation will not dissipate the power associated with the negative going edge of
RAS. The time required for strobing in_a new row address is eliminated, thereby decreasing the access
and cycle times. The chip select input (CS) is operative in page made cycles just as in normal cycles. It is
not necessary that the chip be selected during the first operation in sequence of page cycles. Likewise,
the CS input can be used to select or disable any cycle(s) in a series of page cycles.

This feature allows the page boundary to be extended beyond the 64 column location in a single chip.
The page boundary can be extended by applying RAS to multiple 4K memory blocks and deconding CS
to select the proper block.

POWER UP

The M 4027 requires no particular power supply sequencing so long as the Absolute Maximum Rating
Conditions are observed. However, in order to insure compliance with the Absolute Maximum Ratings,
SGS-ATES recommends sequencing of power supplies such that Vgg is applied first and removed last.
Vgg should never be more positive than Vgg when power is applied to V.

Under system failure condiction in which one or more supplied exceed the specified limits significant
additional margin against catastrophic device failure may be achieved by forcing RAS and Data Out to
the inactive state. After power is applied to the device, the M 4027 requires several cycles before proper
device operation is achieved.

Any 8 cycles which perform refresh are adequate for this purpose.
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MQS
INTEGRATED
CIRCUIT

16384-BIT DYNAMIC RANDOM ACCESS MEMORY

RECOGNIZED INDUSTRY STANDARD 16-PIN CONFIGURATION

150ns ACCESS TIME, 320ns CYCLE (M 4116-2)

200ns ACCESS TIME, 375ns CYCLE (M 4116-3)

250ns ACCESS TIME, 410ns CYCLE (M 4116-4)

+10% TOLERANCE ON ALL POWER SUPPLIES (+12V, £5V)

LOW POWER: 462 mW ACTIVE, 20 mW STANDBY (MAX)

OUTPUT DATA CONTROLLED BY CAS AND UNLATCHED AT END OF CYCLE TO ALLOW
TWO DIMENSIONAL CHIP SELECTION AND EXTENDED PAGE BOUNDARY

COMMON 1/0 CAPABILITY USING "EARLY WRITE” OPERATION

READ-MODIFY-WRITE, RAS-ONLY REFRESH, AND PAGE-MODE CAPABILITY

ALL INPUTS TTL COMPATIBLE, LOW CAPACITANCE, AND PROTECTED AGAINST STATIC
CHARGE

128 REFRESH CYCLES

MOSTEK 4116 PIN TO PIN REPLACEMENT

ECL COMPATIBLE ON Vgg POWER SUPPLY (-5.7V)

The M 4116 is a new generation MOS dynamic random access memory circuit organized as 16384 words
by 1 bit. The technology used to fabricate the M 4116 is double-poly N-channel silicon gate.

This process, coupled with the use of a single transistor dynamic storage cell, provides the maximum pos-
sible circuit density and reliability, while maintaining high performance capability. The use of dynamic
circuitry through-out, including sense amplifiers, assures that power dissipation is minimized without
any sacrifice in speed or operating margin.

Multiplexed address inputs permits the M 4116 to be packaged in a standard 16-pin DIP. The device is
available in 16-lead dual in-line ceramic and plastic package.

ABSOLUTE MAXIMUM RATINGS*

o<<<

Voltage on any pin relative to Vgg -0.5 to +20
Voltage on Vpp, Ve supplies relative to Vgg -1to+15
Vgg-Vss (Vpp-Vss > 0V) 0
Top Operating temperature 0to+70 °
Tstg Storage temperature for ceramic package -65 to +150 ZC
for plastic package -55 to +125 C
ly Short circuit output current 50 mA
Piot Total power dissipation 1 w

*

Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage tothe device.
This isa stress rating only and functional operation of the device at these or any other conditions above those indi-
cated in the operating sections of this specification is not implied. Exposure to absolute maximum rating con-
ditions for extended periods may affect reliability.

ORDERING NUMBERS: M 4116-2/3/4 B1 for dual in-line plastic package

M 4116-2/3/4 F1 for dual in-line ceramic package, frit-seal
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MECHANICAL DATA (dimensions in mm)
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RECOMMENDED DC OPERATING CONDITIONS (T,,,= 0 to 70°C)!

Types
Parameter Unit | Note
Min. Typ. Max.
Vbbp Supply voltage 10.8 12 13.2 \Y 2
Vee Supply voltage 4.5 5 5.5 \Y 2.3
Vss Supply voltage 0 0 0 \ 2
Vgg Supply voltage -4.5 -5 5.7 \Y 2
ViHe Input high voltage on RAS, CAS, WRITE 2