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USE IN LIFE SUPPORT MUST BE EXPRESSLY AUTHORIZED

SGS-THOMSON’ PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF SGS-THOMSON
Microelectronics. As used herein:

1. Life support devices to systems are devices or systems 2. A critical component is any component of a life sup-

which, are intended for surgical implant into the body port device or system whose failure to perform can be
to support or sustain life, and whose failure to perform, reasonably expected to cause the failure of the life sup-
when properly used in accordance with instructions for port device or system, or to affect its safety or effecti-
use provided in the labeling, can be reasonably expec- veness.

ted to result in a significant injury to the user.



| TABLE OF CONTENTS

| TYPICAL CONFIGURATION BLOCK Page
DIAGRAMS °

| ALPHANUMERICAL INDEX 15

| DATASHEETS 19

| PACKAGES 1209







TYPICAL CONFIGURATION

BLOCK DIAGRAMS




TYPICAL CONFIGURATION BLOCK DIAGRAMS

MULTISTANDARD HIGH-END CTV
(FREQUENCY SYNTHESIS - STEREO SOUND)

REMOTE
CONTROL
TRANSMITTER
M710 TELETEXT'
M 3005 LB SAA5231
Ll(tr SDA 5243
5%
¥
T POWER :liO
INFRARED TUNING STEREQ AuDIO TDA 2050
PREAMPLFIER 5|  SYSTEM | 5| DECODER PROCESSOR
TDA 8200 TDA 7302
TDA 8162 ST6 TDA 8202 [~ TDA7304 || rPower
TDA 2050
} w
DUAL FM
DEMODUL > S
Y [¢]
RGB 1 [—
1 ‘ ! RGB 2
‘ PERI-TELEVISION
SWITCH VIDEO & P AL
di || ||
e 1 moasios [ TEAGens oo
TDA 8124* TEA 6415 TEA 5640 C + TE 5101 A TS
TEA 2114 TEA 5040
' S A
VERTICAL
P— HoREONTA <] HvPROGESSOR DEFLECTION
OUTPUT STAGE SMPS %: 81;2
BU 506 A TDA 8140 CONTROLLER 81
<—|  TDASITS
] TDA 8143 TEA 2128 TDA 8179
et SMPS SLAVE VOLTAGE
CORRECTION REGULATORS
TDA 4950 TEA 2260 + TDA 8136
i oA A
| I
* TO BE ANNOUNCED
‘ SGS-THOMSON
Y/ SIGROELECTROMIGS
6

PERI-

o
o TELEVISION




TYPICAL CONFIGURATION BLOCK DIAGRAMS
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TYPICAL CONFIGURATION BLOCK DIAGRAMS
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TYPICAL CONFIGURATION BLOCK DIAGRAMS

FLEXIBLE MEDIUM PERFORMANCE MONITOR

MAINS

15 - 22 kHz
POWER SUPPLY
SMPS CONTROL
TEA 2018A -——-——~
TEA 2019

SYNCHRONIZATION o—|

HORIZONTAL / VERTICAL
PROCESSOR
TDA 1180
TDA 2583

VERTICAL DEFLECTION
SYSTEM

TDA 1675
TDA 1670

VIDEO INPUT
(TTL OR ANALOG)

_ J HORIZONTAL i

| OUTPUT l

E/W CORRECTION

TDA 4950
TDA 8145

VIDEO
AMPLIFIER

VIDEQ
QUTPUT

10

£ SGS-THOMSON
Y/ CROELECTROMES




TYPICAL CONFIGURATION BLOCK DIAGRAMS
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TYPICAL CONFIGURATION BLOCK DIAGRAMS
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; L272
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DUAL POWER OPERATIONAL AMPLIFIERS

® QUTPUT CURRENT TO 1A The high gain and high output power capability

® OPERATES AT LOW VOLTAGES provide superior performance whatever an opera-
tioral amplifier/power booster combination is

® SINGLE OR SPLIT SUPPLY required.

® LARGE COMMON-MODE AND DIFFER-

ENTIAL MODE RANGE
® GROUND COMPATIBLE INPUTS
® | OWSATURATION VOLTAGE
® THERMAL SHUTDOWN

The L272 and L272M are monolithic integrated Powerdip (8 + 8) Minidip Plastic

circuits in powerdip and minidip packages in-
tended for use as power operational amplifiers in ORDERING NUMBERS:
a wide range of applications including servo ampli- L272 L272M

fiers and power supplies, compact disc, VCR, etc.

ABSOLUTE MAXIMUM RATINGS

V, Supply voltage 28 \
\ Input voltage A
\"/ Differential input voltage Vg
o DC output current 1 A
lp Peak output current (non repetitive) 1.5 A
Pyot Power dissipation at Tym, = 80°C (L272), T,mp = 50°C (L272M) 1 w
Tase =75°C(L272) 5 w
Tag: T Storage and junction temperature -40 to 150 °C
BLOCK DIAGRAM
g Vs
2 T?
8 O_:1>—On 8 O—‘:l>~ .
10— 10—
6 O— 6 O—]
s O—ZD_ : s &—:D_ 3
_Ll-.s.ns _l:
$.3%06n 5.5929
L272 L272M
1/6
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L272-L272M

CONNECTION DIAGRAM

(Top view)
\a \
ouTPUT ‘ﬁ ! 16 Jleno OUTRUT 1 1 8 ]lNPu\'-l
Y K 15 lono suppLy voutace [| 2 7 [ mpurar
OUTRUT 2 [ 3 1 ]GND OUTPUT 2 [ 3 6 ]lNPUToZ
GND {1« 1[Jeno oo [ . s Mnpurz
weut-2 [|s 12[]oND
5-59n
put-2 |6 1 ]snu
L272M
weuta |7 10[Jeno
INPUT -1 [ 8 9 flono
$-5$905
L272
SCHEMATIC DIAGRAM (one only)
A
é ! '/“
.
N
+In
out
+—o
10pF
-in I—<
THERMAL K
PROTECTION
|
0
5-5904/1
THERMAL DATA Powerdip Minidip
Rih jcase Thermal resistance junction-pins max 15°C/W *70°C/W
Rth j-amp Thermal resistance junction-ambient max 70°C/W 100°C/W
* Thermal resistance junction-pin 4
2/6 SGS-THOMSON
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L272-L272M

ELECTRICAL CHARACTERISTICS (V, =24V, T,,,, = 25°C unless otherwise specified)

Parameter Test Conditions Min. Typ. Max. Unit
Vg Supply voltage 4 28 \"
Is Quiescent drain current v Vs Vg = 24V 8 12 mA
o=
2
Vg = 12V 75 1 mA
lp Input bias current 0.3 2.5 MA
Vos Input offset voltage 15 60 mV
los Input offset current 50 250 nA
SR Slew rate 1 V/us
B Gain-bandwidth product 350 KHz
R; Input resistance 500 K
Gy O.L. voltage gain f = 100Hz 60 70 dB
f = 1KHz 50 dB
en Input noise voltage B = 20KHz 10 mv
In Input noise current B = 20KHz 200 PA
CRR Common Mode rejection f = 1KHz 60 75 dB
SVR Supply voltage rejection
f = 100Hz Vg = 24V 70 dB
Rg = 10KQ Vg = 12V 54 62 dB
Vg = 0.5V Vg = t BV 56 dB
Vo Output voltage swing
lp = 0.1A 23 \
lp = 0.5A 21 225 \
Cs Channel separation f=1KHz; R_=10Q; G, =30dB
Vs = 24V 60 dB
Vs = + 6V 60 dB
d Distortion f = 1KHz G, = 30dB 0.5 %
Vg = 24V Ry = o
Tsd Thermal shutdown 145 °c
junction temperature
3/6
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L272-L272M

o
(ma)

Fig. 1 - Quiescent current Fig. 2 - Quiescent drain Fig. 3 - Open loop voltage
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Fig. 4 - Output voltage
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Fig. 5 - Output voltage
swing vs. load current

Fig. 6 - Supply voltage
rejection vs. frequency
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L272- L272Mm

APPLICATION SUGGESTION

NOTE
In order to avoid possible instability occurring — A 100nF capacitor corrected between supply
into final stage the usual suggestions for the pins and ground;

linear power stages are useful, as or instance: — boucherot cell (0.1 to 0.2uF + 18 series) bet-
— layout accuracy; ween outputs and ground or across the load.

Fig. 9 - Bidirectional DC motor control with MP compatible inputs
Vs2
Vs; = logic supply voltage

€y O— OE2
» (M) Must be Vs, > Vg,
Vs G

2 E1, E2 = logic inputs

$-%931Nn

Fig. 10 - Servocontrol for compact-disc

REFLECTED. INTEGRATED
BEAM ; PHOTODIODE S ), SIGNAL

1
LASER HANDLING . TRACKING
' I > X .
S5-947511 | S
Fig. 11 - Capstan motor control in video recorders
6vs
—I\ T/L—
ANALOG DIGITAL
INPUT 12 INPUT
$-9477
"I“ SGS-THOMSON 5/6
 MICROELECTRONICS
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Fig. 12 - Motor current control circuit

<24V
R2%
——
25Kn Q22pF
RI% n
36K0 —
0.4705%
V0.8V
R3¥ Ru* RS
o—F—+—CCF——1 3
36KQ 2.5K0 10KQ 2% 5-5930/1

k< 1%
Note: The input voltage level is compatible with L291 (5-BIT D/A converter)

Fig. 13 - Bidirectional speed control of DC motors.

- - 2R3 - R1 . .
For circuit stability ensure that Ry > —Ro where Ry, = internal resistance of motor. The voltage
M V, 2R3 - R1
available at the terminals of the motor is Vyy =2 ( V, - 2‘ ) + IR, Iy where IR, = —a— and
I is the motor current. ?Vs x
Rx
)
Vin R
O—L 31— R3
10KQ » )
1
-
nF
R2
—
T
10KQ 10Kn

$-59097 2

6/6
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L272D

DUAL POWER OPERATIONAL AMPLIFIERS

s OUTPUT CURRENT TO 1A

= OPERATES AT LOW VOLTAGES

a SINGLE OR SPLIT SUPPLY

= LARGE COMMON-MODE AND DIFFEREN-
TIAL MODE RANGE

=« GROUND COMPATIBLE INPUTS

= LOW SATURATION VOLTAGE

= THERMAL SHUTDOWN

DESCRIPTION

The L272D is a monolithic integrated circuit in SO-
16 packages intended for use as power operational
amplifier in a wide range of applications including
servo amplifiers and power supplies, compact disc,
VCR, etc.

PIN CONNECTION AND BLOCK DIAGRAM

ADVANCE DATA

SO-16J

ORDER CODE : L272D

The high gain and high output power capability pro-
vide superior performance whatever an operational
amplifier/power booster combination is required.

U Vg
N.C. ( 1 6] e
N.C. [ 2 5] N 4
OUTPUT 1 [ 3 14 [] nput-1 o1
- 3
SUPPLY vou.[ . 13 ]mvurn : 13 . —O
oUTPUT 2 [ 5 12 JINPUT *2
12
GND INPUT -2 O- + S o
[ 6 nf ”
o -
NC. (- o] e
N.C. 8 9 j N.C. _'_6
$S-10677 $-~10678
November 1988 1/4

This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.



L272D

SCHEMATIC DIAGRAM (one only)

Vg
—-+—0
<In
O out
|
10pF
-In H
THERMAL l<
PROTECTION
Vg
$-5904/1
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vs Supply Voltage 28 \
Vi Input Voltage Vs
\2 Differential Input Voltage + Vs
lo DC Output Current 1 A
[ Peak Output Current (non repetitive) 15 A
Piot | Power Dissipation at T¢ase = 90°C 1.2 w
Tstg. T;| Storage and Junction Temperature - 40 to 150 °C
THERMAL DATA
Rithj-alumina(r) l Thermal Resistance Junction-alumina Max. 50 °C/W 4]

(*) Thermal resistance junctions-pins with the chip soldered on the middle of an alumina supporting substrate measuring 15 x 20 mm ;
0.65 mm thickness and infinite heathsink.

2/4

28
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MICROELECTRONICS




L272D

ELECTRICAL CHARACTERISTICS (V; = 24V, T, = 25°C unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vg Supply Voltage 4 28 "
ls Quiescent Drain Current v Vs Vs =24V 8 12 mA

R Vg =12V 75 11 mA
Iy Input Bias Current 0.3 25 HA
Vos Input Offset Voltage 15 60 mV
los Input Offset Current 50 250 nA
SR Slew Rate 1 Vius
B Gain-bandwidth Product 350 KHz
Ri Input Resistance 500 KQ
Gy O. L. Voltage Gain f = 100Hz 60 70 dB
f=1KHz 50 dB
en Input Noise Voltage B = 20KHz 10 uv
In Input Noise Current B = 20KHz 200 pA
CRR | Common Mode Rejection | f = 1KHz 60 75 dB
SVR | Supply Voltage Rejection
f = 100Hz Vg =24V 70 dB
Rg = 10KQ Vs =+ 12V 54 62 dB
Vg =05V Vg =% 6V 56 dB
Vo Output Voltage Swing
lp =0.1A 23 Y
I, = 0.5A 21 225 v
Cs Channel Separation f=1KHz ; R, = 10Q ; G, = 30dB
Vg =24V 60 dB
Vs =t 6V 60 dB
d Distortion f = 1KHz G, =30dB 0.5 %
Vg =24V Rl =
Tsd Thermal Shutdown 145 °C
Junction Temperature
Figure 1 : Quiescent Current vs. Supply Voltage. Figure 2 : Quiescent Drain Current vs.
Temperature.
G-6118 G-611
Ip 'a 11
(mA)) (maY T T ]
T 1T T Vg = 24V
10 ——
8 - 9 N =
N
/ 8 4+ g S
7 / 7 ™ N
6
6 — 5
4 8 2 16 20 2 Vs(V) 20 0 20 40 60 80 Toing (C)
Lyy SGS-THOMSON o
Y/ vicroEEcTROMICS

29



L272D

Figure 3 : Open Loop Voltage Gain. Figure 4 : Output Voltage Swing vs.Load Current.
G-6120 G-6121
(s8 W) I
1 T T ety || 1
80 13
70 1 S — —
60 —1— 12 4t
50 F—T 1 B S -
&0 1 1
T ———
—
30 —— ]
20 — \ 10 —~+——
10 1 [ SR E—
o \
10 10° 10° 0t 10° f(H2) 200 400 600 1L oap(mA)
Figure 5 : Output Voltage Swing vs. Load Figure 6 : Supply Voltage Rejection vs.
Current. Frequency.
G-6122 G- 6123
) (dB)
1 1 Vg = ¥12v ] EC . B T 7T
-13 T REF.INPUT ( G,=10Q) 4
80 T S
70 -
-12
—— 60— -
— \
" 50 — \\ B —
N
W0 f— —
=10
30 |- 4 T_
20
200 400 600 ILoaD(mA) 10 10? 10° 0§ (H2)
Figure 7 : Channel Separation vs. Frequency. Figure 8 : Common Mode Rejection vs.
Frequency.
(@B G- 6124 - ' v G- 6 2‘5
Vg = L6V (dB)
Gsv: 30 dB —‘F ‘%: i 7542 v 4 I
70 Vo=2v____ | N er,, _ s ‘\
80 {—F Lo —J ” »T~#
60 | b T+ H + .44(.1
7 70 ﬂ s ™ |
50 ! | b, S
40 SRS S 60 [ E U w‘ﬁ——‘_h
- VI S S L
‘ | ‘ N
30 - 50 I #
1 T il
—— — T — 40 | -1 ] T N T Jlilin B .ﬂ
I - HHE
. ; RESIH - i {4
l 1 ﬁ 1 ‘1‘ !
10 107 10? 104 t(H2) 10 10? 10? 0% t(H2)
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Lyy S0S-THOMSON

L2720/2/4

LOW DROP DUAL POWER OPERATIONAL AMPLIFIERS

PRELIMINARY DATA

® QUTPUT CURRENT TO 1A They are particularly indicated for driving, in-
® OPERATES AT LOW VOLTAGES ductive loads, as motor and finds applications
® SINGLE OR SPLIT SUPPLY in compact-disc VCR automotive, etc.
B The high gain and high output power capability
¢ léﬁ?&ﬁ_ ﬁ%“gthRN&xggE AND DIFFER provide superior performance whatever an opera-
tional amplifier/power booster combination is
® LOW INPUT OFFSET VOLTAGE required.
® GROUND COMPATIBLE INPUTS
® | OW SATURATION VOLTAGE ’
® THERMAL SHUTDOWN o
® CLAMP DIODE
The L2720, L2722 and L2724 are monolithic in- Powerdip Minidip .
tegrated circuits in powerdip, minidip and SIP-9 (8 +8) Plastic SIP-9
packages, intended for use as power operational ORDERING NUMBERS:
amplifiers in ‘a wide range of applications in- .
cluding servo amplifiers and power supplies. L2720 L2722 L2724
ABSOLUTE MAXIMUM RATINGS
Vs Supply voltage 28
\'A Peak supply voltage (50ms) 50 \%
A Input voltage A
Vi Differential input voltage 'V,
lo DC output current 1 A
Iy Peak output current (non repetitive) 1.5 A
Piot Power dissipation at T, = 80°C (L2720), T,mp = 50°C (L2722) 1 w
case = 75°C (L2720) , 5 w
) Tease = 50°C (L2724) 10 w
Tag: Ty Storage and junction temperature -40 to 1.50 °c
BLOCK DIAGRAMS
Vs Vs g
TZ j’ Tz
80— 8 O—| o—
70»——:1;:>F*;‘0‘ 70—4—:1::>VH*743) :o___:1::>»___qo'
: o b—«O3 z O—‘:D,A,@3 16 o_:{>—03

June 1988

Jess

L2720

5.9%061

L

L2722

5-5929

s
$-97¢9

L2724

1/7
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L2720/2/4

CONNECTION DIAGRAMS

(Top view)

ouTPUT 1 |]!

o

~

oureur 2 |3
GND ll«

INPUT-2 ( 5

o

neut-2

<

neuTa

®

INPUT -1 [

16 ]Jono
15 JonD
14 [JenD
1Jeno
12[Jeno
njjeno
10Jeno

9 JJGND

$-5905

L2720

OUTPUT |

SUPPLY VOLTAGE |

OUTPUT 2

GND

\J
[ o
2 7 [ veutar
1 6 [Jineutaz
I s [Jinpur-2
—
L2722

SCHEMATIC DIAGRAM (one section)

9———> INPUT~1
8jf———— INPUT+I
71— INPUT+2
6 ;—-_—>xnw1-z
S|[F———>GN0D

[y | e—1 X

3f=———>0uTPUT2

] | eem—

\ 1 | ———ouTPUT!

$-9748

L2724

~N / Ty
N
Jn 1
O out
DUMP )
PROTEC
10pF
-In I_<
THERMAL <
PROTECTION
'VS
5-9526 —O
THERMAL DATA SIP-9 | Powerdip I Minidip
Rin j-case Thermal resistance junction-pins max 10°C/W 168°C/W | *70°C/W
Rin j-amp Thermal resistance junction-albient max 70°C/W | 70°C/W | 100°C/W
* Thergpgl resistance junction-pin 4.
2/17 o7 SGS-THOMSON
V7. ik ,[usgm%«,(fnmn@ss
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L2720/2/4

ELECTRICAL CHARACTERISTICS (v, =24V, T,., = 25°C unless otherwise specified)

57 SGS-THOMSON
Y/, HMICROELECTRONICS

Parameter Test Conditions Min. Typ. Max. | Unit
Vg Single supply voltage 4 28
v
Vg Split supply voltage +2 +14
Is Quiescent drain current v Vg = 24V 10 15
V, = — mA
o
2 Vg = 8V 9 15
Ip Input bias current 0.2 1 BA
Vos Input offset voltage 10 mv
los Input offset current 100 | nA
SR Slew rate 2 V/us
B Gain-bandwidth product 1.2 MHz
R; Input resistance 500 KQ
Gy O.L. voltage gain f = 100Hz 70 80
dB
f = 1KHz 60
en Input noise voltage 10 uVv
B = 22Hz to 22KHz
In Input noise current 200 pPA
CMR Common Mode rejection f = 1KHz 66 84 dB
SVR Supply voltage rejection f = 100Hz Vg = 24V 70 dB
Rg = 10KQ Vg = £12V 60 75 dB
Vg = 0.5V Vg = & 6V 80 dB
VDROP (HIGH) Ip = 100mA 0.7 v
Ip = 500mA 1.0 1.5
Vg =£2.5V to £12V
VDROP (LOW) 'p 100mA 0.3 v
lp = 500mA 0.5 1.0
[ Channel separation f = 1KHz = 24v
s ? R, = 1092 o = d8
G, = 30dB s
Tsd Thermal shutdown 145 °c
junction temperature
3/7

33



L2720/2/4

Fig. 1 - Quiescent current Fig. 2 - Open loop gain vs. Fig. 3 - Common mode
vs. supply voltage frequency rejection vs. frequency
) o 6160 s o-sies . m T i
(mA) 1] T VS=ZAV‘
mEn 8 Vg =24V 90 b =t
12 1 _*: . s “; Al T
0 H ] e A ”;T N
. L &0 so LI T il
8 11T 50 -t —
2 = i
. T w0 30 T 1 T Ranl
30 1 ‘
- : ‘
\ ‘ ] o T 1
[l 10 | [ I
[ I . [ 1
« 8 12 16 20 2 Vg (V) 10? 10? 10¢ 10° 108 Mo 10 10? 10’ 10° f(Hz,
Fig. 4 - Output swing vs. Fig. 5 - Output swing vs.
load current (Vg = = 5V) load current (V, = * 12V)
a-6se 651
) I Wl 1 IL-«I—l
Vg = SV Vg = t12V
: ol NN
i [ L -
- 12 S —

/

€
4 n

— ~

IPOSITIVE | T POSITIVE | T

0 SRS N .

200 %00 600 1L oap{mA) 200 400 600 1L0ap{ma)
Fig. 6 - Supply voltage . Fig. 7 - Channel separation
rejection vs. frequency vs. frequency
@8 SEnb (98) l T ‘ T ’5' S
Vo =312V Vooeev 1 —t—
80 o iw0asl | |
Vo = 2V
70 I N 0 T A |
60 — |
/‘
60 50 f—t et
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o - N
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10 10? 107 3 - -
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L2720/2/4

APPLICATION SUGGESTION

In order to avoid possible instability occurring
into final stage the usual suggestions for the
linear power stages are useful, as for instance:

— layout accuracy;
— A 100nF capacitor connected between supply

pins and ground;

— boucherot cell (0.1 to 0.2 uF + 182 series) bet-
ween outputs and ground or across the load.
With single supply operation, a resistor (1KS2)
between the output and supply pin can be
necessary for stability.

Fig. 8 - Bidirectional DC motor control with uP compatible inputs

172

Vs2

1
®v 4 OE2

Vs, = logic supply voltage
Must be Vg, > Vg,
E1, E2 = logic inputs

Fig. 9 - Servocontrol for compact-disc

[

593111

—————

REFLECTED.
BEAM ) PHOTODIODES
LASER

)

5-9475/1

INTEGRATED
SIGNAL

HANDLING

' E ; FOCUSING
v

!
'

Fig. 10 - Capstan motor control in video recorders

ANALOG
INPUT

£ SGS-THOMSON
V7. MICRoOELECTRONICS

Ll

1 : TRACKING
|

1 1

‘VS
o

N

DIGITAL
INPUT

$-9477
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L2720/2/4

Fig. 11 - Motor current control circuit

R2% R8
—(—1
25K, Q22uF 33Ka l
2%
RI% T,
36K0 —
0.4705%
vV=0.:8Y
R3%* R RS
o—L{ 3 g B —L )
36KQ 2.5K0 10KQ 2% 5593011
* < 1%
Note: The input voltage level is compatible with L291 (5-BIT D/A converter)
Fig. 12 - Bidirectional speed control of DC motors.
. - 2R3 - R1 . .
For circuit stability ensure that Ry > R where Ry, = internal resistance of motor. The voltage
M V, 2R ° R1
available at the terminals of the motor is Vyy =2 ( V, - 2’ ) + IR,l. Iy where IR, = A and
In is the motor current. v x
(r S
Rx
—J
Vin R
o—{3—
10K
Clz= R6 : RS |IOKO
nF 10K 0 L
R2 RS
—} 1
| S —J
10KQ 10Ka
5-5909/ 2
6/7 o7 SGS-THOMSON
V7. MicroE ECTRONICS
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Fig. 13 - VHS-VCR Motor control circuit
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— L2720
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0808

— L2720
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MOTOR

DRUM
MOTOR
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uP
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INTER
FACE
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8114
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REEL TACHO

e O
LEFT 3
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VHSZ: : DIS
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L2726

LOW DROP DUAL POWER OPERATIONAL AMPLIFIER

=« OUTPUT CURRENT TO 1A

s OPERATES AT LOW VOLTAGES

= SINGLE OR SPLIT SUPPLY

= LARGE COMMON-MODE AND
DIFFERENTIAL MODE RANGE

=« LOW INPUT OFFSET VOLTAGE

= GROUND COMPATIBLE INPUTS

s LOW SATURATION VOLTAGE

» THERMAL SHUTDOWN

= CLAMP DIODE

DESCRIPTION

The L2726 is a monolithic integrated circuit in SO-20
package intended for use as power operational am-
plifiers in a wide range of applications including servo
ampilifiers and power supplies.

It is particularly indicated for driving inductive loads,
as motor and finds applications in compact-disc
VCR automative, etc.

PIN CONNECTION (top view)

ADVANCE DATA

SO-20
(12+4+4)

ORDER CODE : L2726

The high gain and high output power capability pro-
vide superior performance whatever an operational
amplifier/power booster combination is required.

+vs [ 1 — 20 [J ouT 1
ouT 22 19 [IN.C.
N.C.[3 18 N.C.
GND [ 4 17 [1 GND
GND O 5 16 [ GND
GND (] 6 15 [J GND
GND O 7 14 [1 GND
N.C.[O8 13 O N.C.
IN 2(-) O 9 12 [J IN 1(~)
IN 2(+) 10 11 O IN 1(+)
L2726-2: : OIS

January 1989

15

This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice
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L2726

BLOCK DIAGRAM

Q

12
11 +

4+7_L14+17

L2726-1:: DIS

SCHEMATIC DIAGRAM (one section)

oy
+— -O
‘\
.ln }
o out
DUMP 4
PROTEC,
10pF
-In F
THERMAL K:
PROTECTION
Vg
5-9526 {)
2/5
‘7_’ SGS-THOMSON
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L2726

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Supply Voltage 28 \'
Vs Peak Supply Voltage (50ms) 50 \
Vi Input Voltage Vs
Vi Differential Input Voltage + Vs
lo DC Output Current 1 A
lp Peak Output Current (non repetitive) 1.5 A
Piot Power Dissipation at Tamp = 85°C w

Tcase = 75°C w

Tstg, Tj| Storage and Junction Temperature - 40 to 150 °C

THERMAL DATA

Rihj-case Thermal Resistance Junction-case Max 15.0 °C/W
Rih j-amb Thermal Resistance Junction-ambient (*) Max 65 °C/W
(*) With 4 sq. cm copper area heatsink.
ELECTRICAL CHARACTERISTICS (V, = 24V, T, = 25°C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Vs Single Supply Voltage 4 28
Vs Split Supply Voltage +2 + 14 v
lg Quiescent Drain Current 'S Vs =24V 10 15
Vo = " v s o ar mA
4 Vg =0V v 10
Ip Input Bias Current 0.2 1 I
Vos Input Offset Voltage 10 mV
los Input Offset Current B 100 nA
SR Slew Rate 2 Vius
B Gain-bandwidth Product 1.2 MHz
Ri Input Resistance 500 KQ
Gy O. L. Voltage Gain f = 100Hz 70 80 @B
f = 1KHz 60
e Input Noise Voltage 10 \"
N put =0 g B = 22Hz to 22KHz 2
IN Input Noise Current 200 pA
CMR Common Mode Rejection | f = 1KHz 66 84 dB
SVR Supply Voltage Rejection | f = 100Hz Vs =24V 70 dB
. Rg = 10KQ Vg =1 12V 60 75 dB
Vg = 0.5V Vs =1 6V 80 dB
VDROP(HIGH) ’p = 100mA 0.7 v
Ve=+25Vto | lp =500mA 1.0 1.5
Voror(Low) t12v lp = 100mA 0.3 v
lp = 500mA 0.5 1.0
Cs Channel Separation f = 1KHz Vs =24V 60
R =10Q dB
., =30dB Vs =6V 60
Tsd Thermal Shutdown 145 oc
Junction Temperature
SGS-THOMSON 35
<71
Y/ MichoELECTROMCS
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L2726

Figure 1 : Quiescent Current vs. Supply Voltage.
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Figure 3 : Common Mode Rejection vs.

Frequency.
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Figure 5 : Output Swing vs. Load Current

(Vs=£12V).
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Figure 2 : Open Loop Gain vs. Frequency.
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Figure 4 : Output Swing vs. Load Current

(Vs =15V).
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Figure 6 : Supply Voltage Rejection vs.

Frequency.
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L2726

Figure 7 : Channel Separation vs. Frequency.
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L4901A

DUAL 5V REGULATOR WITH RESET

® OUTPUT CURRENTS: lo; = 400mA
loz = 400mA

® FIXED PRECISION OUTPUT VOLTAGE 5V
2%

® RESET FUNCTION CONTROLLED BY IN-
PUT VOLTAGE AND OUTPUT 1 VOLTAGE

® RESET FUNCTION EXTERNALLY PRO-
GRAMMABLE TIMING

® RESET OUTPUT LEVEL RELATED TO
OUTPUT 2

® OUTPUT 2 INTERNALLY SWITCHED WITH
ACTIVE DISCHARGING

® LOW LEAKAGE CURRENT, LESS THAN
1A AT OUTPUT 1

® | OW QUIESCENT CURRENT (INPUT 1
E T ]

INIDHIT AV ERVAL
INTUI vvoCnvuL

TO 60V

ABSOLUTE MAXIMUM RATINGS

PRELIMINARY DATA

® RESET OUTPUT HIGH

® OUTPUT TRANSISTORS SOA PROTEC-
TION

® SHORT CIRCUIT AND THERMAL OVER-
LOAD PROTECTION

The L4901A is a monolithic low drop dual 5V
regulator designed mainly tor supplying micro-
processor systems.

Reset and data save functions during switch on/
off can be realized.

Vin DC input voltage

Transient input overvoltage (t = 40 ms)
lo Output current
T; Storage and junction temperature

24 Y
60 \

internally limited
-40 to 150 °C

BLOCK DIAGRAM

7
Vi2o i‘ 2 {(Rec.2 %OV“
DISABLE
5
THERMAL DELAYED O RESET
PROTECTION RESET 3 _OTIMING
ﬁ $~.7767/2

June 1988

1/9
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L4901A

SCHEMATIC DIAGRAM
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L4901A

CONNECTION DIAGRAM

(Top view)

S | —— QUTPUT 1
6| ——————— > QUTPUT 2
s |————> RESET
I/ GROUND
3|— TIMING CAPACITOR
3 | INPUT 2
[ | E— INPUT 1
—1 1 ——ﬂ—
$-7768

PIN FUNCTIONS

N° NAME FUNCTION

1 INPUT 1 Low quiescent current 400mA regulator input.

2 INPUT 2 400mA regulator input.

3 TIMING CAPACITOR If Reg. 2 is switched-ON the delay capacitor is charged
with a 10uA constant current. When Reg. 2 is switch-
ed-OFF the delay capacitor is discharged.

4 GND Common ground.

5 RESET OUTPUT When pin 3 reaches 5V the reset output is switched high.

5V
Therefore tgp = C; | TouA ); trp (ms) = C; (nF)

6 OUTPUT 2 5V - 400mA regulator output. Enabled if Vg 1> Vg
and VN2 > V7. If Reg. 2 is switched-OFF the Cy,
capacitor is discharged.

7 OUTPUT 1 5V - 400mA regulator output with low leakage (in

switch-OFF condition).

THERMAL DATA

Rih jcase Thermal resistance junction-case max 4 °cwW
‘ ’I SGS-THO“SON 3/9
 MICROELECTRONICS
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L4901A

TEST CIRCUIT

7 Vo1
-0,
—o
5 RESET v,
5
l .7}.JF
10nFI =IE'2.2FF

ELECTRICAL CHARACTERISTICS (V,y; = Vin2 = 14,4V, Tamp = 25°C unless otherwise

specified)
Parameter Test Conditions Min Typ. Max. Unit
Vi DC operating input voltage 20 v
Vo1 Output voltage 1 R load 1K 495 5.05 5.15 \Y)
Vo2H  Output voltage 2 HIGH R load 1K$2 Vp1-0.1 5 Vo1 \
Vo2  Output voltage 2 LOW lg2 = -5mA 0.1 \
lo1 Qutput current 1 AV01 =-100mV 400 mA
ILo1 Leakage output 1 current VinN =0 1 uA
Vo1 < 3V
lo2 Output current 2 AVgp = -100mV 400 mA
Vio1 Output 1 dropout voltage (*) | lg; = 10mA 0.7 0.8 \
lo1 = 100mA 0.8 1 \
lg; = 300mA 1.1 1.4 \
Vit Input threshold voltage Vo1t+1.2 6.4 Voit 1. \
ViTH Input threshold voltage hyst. 250 mV
AVo1 Line regulation 1 7V < V|Ny < 18V
lo1 = BmA 5 50 mV
AVgo Line regulation 2 lo2 = 5mA 5 50 mV
AV Load regulation 1
5mA < lg; < 400mA 50 100 mv
AVoo Load regulation 2 5mA < lgp < 400mA 50 100 mV
la Quiescent current 0 <V Ny <13V 45 6.5 mA
7v Vin < 13V 1.6 35 mA
| = |°1 < 5mA
lQi Quiescent current 1 6.3V < VN1 < 13V 0.6 0.9 mA
V|N =0
lo1 % 5mA lo2 =0
4/9 ‘_ SGS-THOMSON
MICROELECTRONICS

48




L4901A

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test Conditions Min. Typ. Max. Unit
)
VR Reset threshold voltage Vp2-0.15| 49 [Vgp-005| V
VrTH  Reset threshold hysteresis 30 50 80 mV
VRH Reset output voltage HIGH Ir = 500uA Voa2-1 412 Vo2 \
VReL Reset output voltage LOW Ir = -5mA 0.25 0.4 \
tRD Reset pulse delay C; = 10nF 3 5 1" ms
tyq Timing capacitor discharge Cy = 10nF 20 us
time
8Y01  Thermal drift -20°C < Tymp < 125°C 0.3 mv/°C
AT -0.8
2V02  Thermal drift -20°C < Tymp < 125°C 0.3 mv/°C
AT amb -0.8
SVR1 Supply voltage rejection f = 100Hz Vg = 0.5V 50 84 dB
. lo = 100mA

SVR2 Supply voltage rejection 50 80 dB
Tysp Thermal shut down 150 °c

* The dropout voltage is defined as the difference between the input and the output voltage when the output voltage is

lowered of 25mV under. constant output current condition,

APPLICATION INFORMATION

In power supplies for uP systems it is necessary
to provide power continuously to avoid loss
of information in memories and in time of day
clocks, or to save data when the primary supply
is removed. The L4901A makes it very easy to
supply such equipments; it provides two voltage
regulators (both 5V high precision} with separ-
ate inputs plus a reset output for the data save
function.

CIRCUIT OPERATION (see Fig. 1)

After switch on Reg. 1 saturates until Vg,
rises to the nominal value.

When the input 2 reaches V|t and the output 1
is higher than Vzy the output 2 (Vq,) switches
on and the reset output (Vg) also goes high after
a programmable time Tgp (timing capacitor).

Vo2 and Vg are switched together at low level
when one of the following conditions occurs:

— an input overvoltage

— an overload on the output 1 (Vg; < Vgt);
— aswitch off (Vi < Vit - ViTn )

and they start again as before when the con-
dition is removed.

An overload on output 2 does not switch Reg. 2,
and does not influence Reg. 1.

The Vj; output features:

— 5V internal reference without voltage divider
between the output and the error comparator;

— very low drop series regulator element util-
izing current mirrors;

permit high output impedance and then very
low leakage current error even in power down
condition.

This output may therefore be used to supply
circuits continuously, such as volatile RAMs, al-
lowing the use of a back-up battery. The Vg,

ﬁ SGS-THOMSON 3/9
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L4901A

CIRCUIT OPERATION (continued)

regulator also features low consumption (0.6mA
typ.) to minimize battery drain in applications
where the V; regulator is permanently connected
to a battery supply.

The Vg, output can supply other non essential
BV circuits wich may be powered down when
the system is inactive, or that must be powered

Fig. 1 AV,

down to prevent uncorrect operation for supply
voltages below the minimum value.

The reset output can be used as a “POWER
DOWN INTERRUPT", permitting RAM access
only in correct power conditions, or as a ‘’‘BACK-
UP ENABLE" to transfer data into in a NV
SHADOW MEMORY when the supply is in-
terrupted.

InVor
ViN=Ying L_;]L,
_______________________________ A v
S ITH
Vor T
]
NG -, =~ 1
= [ | \
] : |
b !
!
! 1 t
™ 1
: | |
1
(] :
1 VOZ
v;,/ /
t
7147, o /
tRD tRD trRO tRD
f—a [ - S . 7769/
v v v THERMAL
SWITCH o1 02 IN SHUT SWITCH
ON OVERLOAD OVERLOAD | OVERLOAD | DOWN | OFF

APPLICATION SUGGESTIONS

Fig. 2 shows an application circuit for a uP
system typically used in trip computers or in
car radios with programmable tuning.

Reg. 1 is permanently connected to a battery
and supplies a CMOS time-of-day clock and a
CMOS microcomputer chip with volatile memory.
Reg. 2 may be switched OFF when the system
is inactive.

Fig. 4 shows the L4901A with a back up battery
on the Vjp; output to maintain a CMOS time-of-
day clock and a stand by type N-MOS uP. The
reset output makes sure that the RAM is forced
into the low consumption stand by state, so the
access to memory is inhibit ana the back up
battery voltage cannot drop so low that memory
contents are corrupted.

In this case the main on-off switch disconnects
both regulators from the supply battery.

6/9 ‘ SGS-THOMSON
V7. iicRotLzCTRONICS
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The L4901A is also ideal for microcomputer sys-
tems using battery backup CMOS static RAMs.
As shown in fig. 5 the reset output is used both to
disable the uP and, through the address decoder
M74HC138, to ensure that the RAMS are disabled
as soon as the main supply starts to fall.

Another interesting application of the L4901A is
in P system with shadow memories. (see fig. 6)

When the input voltage goes below V|, the
reset output enables the execution of a routine
that saves the machine’s state in the shadow
RAM (xicor x 2201 for example).

Thanks to the low consumption of the Reg. 1
a 680uF capacitor on its input is sufficient to
provide enough energy to complete the operation.
The diode on the input guarantees the supply
of the equipment even if a short circuit on V,
oceurs.




L4901A

APPLICATION SUGGESTION (continued)
Fig. 2

INY d e 17 oun Voo CMOS
| AL AR |
_LBA"ERV _L C4 cLocK
c1 1uF
T O.ZZNFI I Voo
CMOS
uP WITH
Nz g peser | VOLATILE
REG. 2 6 l, our? RAM
2 l 1t010uF
cs Voo
T
OTHER
3 LOGIC
3 ®@sy
10 nF I L4901A|S RESET out RESET
L
$.7770 /3
Fig. 3 - P.C. board component layout of fig. 2 {1 : 1 scale)
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L4901A

APPLICATION SUGGESTION (continued)

Fig. 4
1 < TuA
—— ouT1 “LDY \/
o— IN? ! REG.1 7 -—2 - 00 C MOS
[ S |
BATTERY -L CLOCK
0.22pF
I T Tl |
I BACKUP
BATTERY MP(3875-2875)
IN2 2 ouT2 v WITH BATTERY
[Tresz oo
w F‘L |_L, 1 to10RF BACKUP
T I I RESET RAM
3 Vop
Cr l OTHER LOGIC
0nF I L4901A s Reset out| Reset Q@ sv
i $-77M12
Fig. b
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p— RAMS
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MREQ &7a i
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Al B Vi f— | 10 OTHER
MEMORY
A13 A V5 |— | CHIPS
ol—
I
L L $-8053/ 2
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L4901A

APPLICATION SUGGESTION (continued)

Fig. 6

y

_Lseg
I M

IN2

cr
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I
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I 10uF BACKUP

L"QO]A AD[IQZSS §TA
ouT 2 é Vo,
10)uF

I 8085

RESET L) TRAP
GND
S-80%512

Fig. 7 - Quiescent current
(Reg. 1) vs. output current

Fig. 8 - Quiescent current
(Reg. 1) vs. input voltage
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Fig. 10 - Regulator 1 out-
put current and short circuit

Fig. 11 - Regulator 2 out-
put current and short circuit
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rent vs. input voltage
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iy SGS-THOMSON
AY/. CROELECTRONICS L4902A

DUAL 5V REGULATOR WITH RESET AND DISABLE

PRELIMINARY DATA

® DOUBLE BATTERY OPERATING ® INPUT OVERVOLTAGE PROTECTION UP
® QUTPUT CURRENTS: 15, = 300mA T0 6oV
lo2 = 300mA ® QUTPUT TRANSISTORS SOA PROTEC-
® FIXED PRECISION OUTPUT VOLTAGE 5V TION
2% ® SHORT CIRCUIT AND THERMAL OVER-

® RESET FUNCTION CONTROLLED BY IN- LOAD PROTECTION
PUT VOLTAGE AND OUTPUT 1 VOLTAGE The L4902A is a monolithic low drop dual 5V

® RESET FUNCTION EXTERNALLY PRO- regulator designed mainly for supplying micro-

GRAMMABLE TIMING processor systems,
Reset and data save functions and remote switch
® RESET OUTPUT LEVEL RELATED TO on/off control can be realized.

OUTPUT 2

® OUTPUT 2 INTERNALLY SWITCHED WITH
ACTIVE DISCHARGING

® QUTPUT 2 DISABLE LOGICAL INPUT
® LOW LEAKAGE CURRENT, LESS THAN

1A AT OLITDLIT 1
LIt S ]

M M U

Heptawatt

ORDERING NUMBER: L4902A

® RESET OUTPUT NORMALLY HIGH

ABSOLUTE MAXIMUM RATINGS

Vin DC input voltage 28 \
Transient input overvoltage (t = 40 ms) 60 \%

lo Output current internally limited

Tstg, T Storage and junction temperature -40 to 150 °C

BLOCK DIAGRAM

Vi 0— % : %;—%_ovo:

REG. 2 —l—o Vo2

DIS. 3 I
O— DISABLE
_J | R
THERMAL DELAYED —O RESET
PROTECTION RESET 2__OTIMING
-h 5-784013
June 1988 s
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L4902A

SCHEMATIC DIAGRAM
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L4902A

CONNECTION DIAGRAM

(Top view)

> O0UTPUT2

— > RESET
> GROUND
[ DISABLE INPUT
> TIMING CAPACITOR
> INPUT

-, |l—> ourrur1
6
L]
&
k)
2
A

PIN FUNCTIONS

S-784)

N NAME FUNCTION

1 INPUT 1 Regulators common input.

2 TIMING CAPACITOR If Reg. 2 is switched-ON the delay capacitor is charged
with a 5uA constant current. When Reg. 2 is switch-
ed-OFF the delay capacitor is discharged.

3 Vo, DISABLE INPUT A high level (> V) disable output Reg. 2.

4 GND Common ground.

5 RESET OUTPUT When pin 2 reaches 5V the reset output is switched high.

5V
Therefore tgp = Ct (ﬁ”—A ); trD (ms) = Ct (nF).

6 OUTPUT 2 5V - 300mA regulator output. Enabled if Vg 1> VgT.
DISABLE INPUT < Vpt and Viy > V1. If Reg. 2 is
switched-OFF the Cgy, capacitor is discharged.

7 OUTPUT 1 5V - 300mA. Low ieakage (in switch-OFF condition)

output.

THERMAL DATA

Rih jocase Thermal resistance junction-case

max 4 °c/w

IC77 S-THOMSON
Y/. HICROELECTRONICS
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L4902A

TEST CIRCUIT

\J

DIS.

Z.Z)JFI

7

6

’ O
, 5 RESETL V.2
2
L7 pF]
= ] <*

T L

10NF

il

5-936012

Z.Z}JF

ELECTRICAL CHARACTERISTICS (V |y = 14.4V, Tmp= 25°C unless otherwise specified)

Parameter Test Conditions Min, Typ. | Max. Unit
Vi DC operating input voltage 24 \"
Vo1 Output voltage 1 R load 1KQ 4,95 5.05 5.15 \"
Vg2H  Output voltage 2 HIGH R load 1KQ Vg1-0.1 5 Vo1 "
VoaL Output voltage 2 LOW lg2 = -5mA 0.1 \
lo1 Output current 1 max. AVgy = -100mV 300 mA
ILo1 Leakage output 1 current ViN=0 1 KA
Vo1 <3V
lo2 Output current 2 max. AVgp =-100mV 300 mA
Vio1 Output 1 dropout voltage (*) | lg; = 10mA 0.7 0.8 \
|01 =100mA 0.8 1 Vv
lg1 = 300mA 1.1 1.4 v
VT Input threshold voltage Vp1+12 | 64 |Vo1+1.7| V
ViTH Input threshold voltage 250 mV
hysteresis
AV Line regulation 1 7V <V|N< 24V g = BmA 50 mV
AVg2 Line regulation 2 lo2 = BmA 5 50 mV
AVo1 Load regulation 1
5mA < lg; < 300mA 40 80 mV
AVg2 Load regulation 2 YA < lga. < 300mA 50 80 mV
Ia Quiescent current 0<Vn <13V » 45 6.5 mA
7V <V N <13V Vg, L 2.7 45 mA
7V <V N < 13V Vg2 HIGH 1.6 35 mA
lo1 = lg2 < 5mA
VRT Reset threshold voltage V2-0.15 | 49 |Vpp-005 V
VRTH  Reset threshold hysteresis 30 50 80 mV
4/9
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L4902A

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test Conditions Min. Typ. Max. Unit
VRH Reset output voltage HIGH Ir = 500uA Vo2-1 4.12 Vo2 v
VRL Reset output voltage LOW Ir = -1TmA 0.25 0.4 \
trD Reset puise delay Cy = 10nF 3 5 1 ms
tg ijing capacitor discharge Ct = 10nF 20 us
time
VoT Vo2 disable threshold voitage 1.256 24 \
Ip Vg2 disable input current Vp < 04V -150 kA
Vp = 24V -30 kA
%\% Thermal drift -20°C < Tymp < 125°C _8:3 mv/°C
%\/—1‘_’2 Thermal drift -20°C < Tymp < 125°C o3 mv/°C
SVR1 Supply voltage rejection f=100Hz V=05V I, = 100mA 50 84 dB
SVR2 Supply voltage rejection 50 80 dB
Tysp  Thermal shut down 150 °C

* The dropout voltage is defined as the difference between the input and the output voltage when the output voltage is

lowered of 25mV under constant output current condition.

APPLICATION INFORMATION

In power supplies for uP systems it is necessary
to provide power continuously to avoid loss
of information in memories and in time of day
clocks, or to save data when the primary supply
is removed. The L4902A makes it very easy to
supply such equipments; it provides two voltage
regulators (both 5V high precision) with common
inputs plus a reset output for the data save func-
tion and a Reg. 2 disable input.

CIRCUIT OPERATION (see Fig. 1)

After switch on Reg. 1 saturates until Vg,
rises to the nominal value.

When the input reaches V|1 and the output 1
is higher than Vgt the output 2 (Vq,) switches
on and the reset output (V) also goes high after
a programmable time Tgp (timing capacitor).

Voo and Vg are switched together at low level
when one of the following conditions occurs:

— a high level (> Vpy) is applied on pin 3;

— an input overvoltage;
— an overload on the output 1 (Vo; < Vgt);
— aswitch off (Vi < Vi1 - ViTH )

and they start again as before when the con-
dition is removed.

An overload on output 2 does not switch Reg. 2,
and does not influence Reg. 1.

The Vj; output features:

— BV internal reference without voltage divider
between the output and the error comparator

— very low drop series regulator element util-
izing current mirrors

permit high output impedance and then very
low leakage current even in power down con-
dition.

This output may therefore be used to supply
circuits continuously, such as volatile RAMs, al-
lowing the use of a back-up battery.

‘7_, SGS-THOMSON 5/9
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L4902A

CIRCUIT OPERATION (continued)

The Vg, output can supply other non essential
5V circuits wich may be powered down when
the system is inactive, or that must be powered
down to prevent uncorrect operation for supply
voltages below the minimum value.

The reset output can be used as a ““POWER
DOWN INTERRUPT", permitting RAM access

only in correct power conditions, or as a “BACK-
UP ENABLE" to transfer data into in a NV
SHADOW MEMORY when the supply is in-
terrupted.

The disable function can be used for remote
on/off control of circuits connected to the Vj,
output.

Fig. 1
A \/IN.vm’vD
Ying L
___________________________________ r
- [~ — ViTH
Vo ) \
- ~ T
d | \
|| !
e — — -l -——— Vo |
1
|
| : |
[} 1
v Vo2
77
VR
/ i t
0 t T 0 1
RD RD |, RO |, RD RO
THERMAL
SWITCH Vor Vo2 Yin SHUT Vo2 SWITCH
ON OVERLOAD OVERLOAD | OVERLOAD | DOWN DISABLE | OFF s-784212

APPLICATION SUGGESTION

Fig. 2 illustrate how the L4902A’s disable input
may be used in a CMOS uComputer application.

The Vp; regulator (low consumption) supply
permanently a CMOS time of day clock and a
CMOS pcomputer chip with volatile memory.
Vo2 output, supplying non-essential circuits, is
turned OF F under control of a uP unit.

Configurations of this type are used in products
where the OFF switch is part of a keyboard
scanned by a micro which operates continuously
even in the OFF state.

Another application for the L4902A is supplying a
shadow-ram microcomputer chip (SGS M38SH72
for exemple) where a fast NV memory is backed
up on chip by a EEPROM when a low level on

6/9 [77 SGS-THOMSON

the reset output occurs.

By adding two CMOS-SCHMIDT-TRIGGER
and few external components, also a watch dog
function may be realized (see fig. 5). During
normal operation the microsystem supplies a
periodical pulse waveform; if an anomalous
condition occours (in the program or in the
system), the pulses will be absent and the disable
input will be activated after a settling time de-
termined by R1 C1. In this condition all the
circuitry connected to Vg, will be disabled,
the system will be restarted with a new reset
front.

The disable of Vg, prevent spurious operation
during microprocessor malfunctioning.

MICROELECTRONICS
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L4902A

APPLICATION SUGGESTION (continued)

Fig. 2
v
INY 1 P 7 oumi 00 CMOS
c1 c3 CLOCK
AT TERY \WF
TuF
L I I Voo
CMOS
3 Vo20IS OUT PORT | P WiTH
. VOLATILE
REG. 2 6 QuT 2 IN PORT RAM
1 toOufF
I
OTHER
2] LOGIC
Crc2 @sv
10 nF L4902A |5 RESET out RESET
R !
4
& S-7843/1

Fig. 3 - P.C. board and component layout of the circuit of Fig. 2 (1 : 1 scale)
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L4902A

APPLICATION SUGGESTION (continued)

Fig. 4
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L4902A

APPLICATION SUGGESTION (continued)

Fig. 6 - Quiescent current Fig. 7 - Quiescent current Fig. 8 - Supply voltage

vs. output current vs. input voltage rejection regulators 1 and 2
vs. input ripple frequence
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Ly7. BSOS

L4903

DUAL 5V REGULATOR WITH RESET AND DISABLE FUNCTIONS

® OUTPUT CURRENTS: Ig; = 50mA
loz = 100mA

® FIXED PRECISION OUTPUT VOLTAGE
5V +2%

® RESET FUNCTION CONTROLLED BY IN-
PUT VOLTAGE AND OUTPUT 1 VOLTAGE

® RESET FUNCTION EXTERNALLY PRO-
GRAMMABLE TIMING

® RESET OUTPUT LEVEL RELATED TO
OUTPUT 2

® OUTPUT 2 INTERNALLY SWITCHED WITH
ACTIVE DISCHARGING

® OUTPUT 2 DISABLE LOGICAL INPUT

® LOW LEAKAGE CURRENT, LESS THAN
1A AT OUTPUT 1

® INPUT OVERVOLTAGE PROTECTION UP
TO 60V

ABSOLUTE MAXIMUM RATINGS

PRELIMINARY DATA
® RESET OUTPUT NORMALLY LOW

® OQUTPUT TRANSISTORS SOA PROTEC-
TION

® SHORT CIRCUIT AND THERMAL OVER-
LOAD PROTECTION

The L4903 is a monolithic low drop dual 5V
regulator designed mainly for supplying micro-
processor systems.

Reset, data save functions and remote switch
on/off control can be realized.

&

Minidip Plastic

ORDERING NUMBER: L4903

Vin DC input voltage

Vi Transient input overvoltage (t = 40 ms)
Ptot Power dissipation at T,,,p,= 50°C

Tstg, Tj Storage and junction temperature

24

60

1

-40 to 150

osS<<

o

BLOCK DIAGRAM

Vito ! II REG. 1 ll ] 8 -0 Vo
. 2 fr— 7 v -
¥i20— | REG.2 J— O "oz
5
DISO DISABLE
6 ORESET
THERMAL DELAYED
PROTECTION RESET 3 OTIMING
l 5-9416/ 2

June 1988
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L4903

SCHEMATIC DIAGRAM
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L4903

CONNECTION DIAGRAM

OFF condition.

(Top view)
AN
INPUT 1 [ 1 8 ] OUTPUT1
INPUT 2 [ 2 7 ]ouwurz
TIMING RESET
CAPACITOR]] 3 6]] output
v
GND [ ¢ 5[ oisasl
INPUT
S$-9417

PIN FUNCTIONS

N° NAME FUNCTION

1 INPUT 1 Low quiescent current 50mA regulator input.

2 INPUT 2 100mA regulator input.

3 TIMING CAPACITOR If Reg. 2 is switched-ON the delay capacitor is charged
with a 10uA constant current, When Reg. 2 is switched-
OFF the delay capacitor is discharged.

4 GND Common ground.

5 Voo DISABLE INPUT A high level (> Vpy) disables output Reg. 2.

6 RESET OQUTPUT When pin 3 reaches 5V the reset output is switched low.

5V
Therefore tgp = Cy | ou A) trp (Ms) = C; (nF).

7 OUTPUT 2 5V - 100mA regulator output. Enabled if Vo 1 > Vgr.
DISABLE INPUT < Vpt and V|y2 > V7. If Reg. 2 is
switched OFF the Cg, capacitor is discharged.

8 OUTPUT 1 5V - 50mA regulator output with low leakage in switch-

THERMAL DATA

Rt j-pin Thermal resistance junction-pin 4 max 70 °c/W
Rinjamb  Thermal resistance junction-ambient max 100 °c/w
3/7
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L4903

TEST CIRCUIT P.C. board and components layout
of the test circuit (1 : 1 scale)

V.
10 I GND Viz Vit
Ci o
-r°'1FF2
ViO- L4903 1=
Vo2 5
DIS.
é"‘-u £
Z.I’AF
-——

S-9418

GND DIS. RS Vg, Voy

ELECTRICAL CHARACTERISTICS (V,y = 14,4V, T,mp= 25°C unless otherwise specified)

Parameter Test Conditions Min. Typ. Max. Unit
A DC operating input voltage 20 \%
Vo1 Output voltage 1 R load 1KQ 4.95 5.05 5.16 \
Voo  Output voltage 2 HIGH R load 1KQ Vo1-01| 5 Vo1 Vv
Vo2 Output voltage 2 LOW lp2 = -5mA 0.1 \
loa Output current 1 max. (*) AVgp =-100mV 50 mA
It o1 Leakage output 1 current Vin =0 1 HA
Vo1 < 3V
lo2 Qutput current 2 max. (*) AVg2 = -100mV 100 mA
Vio1 Output 1 dropout voltage (*) | Ig; = 10mA 0.7 0.8 Y
101 =50mA 0.75 0.9 \Y
Vit Input threshold voltage Vo1+1.2| 6.4 |Vg1+1.7 \Y
ViTH Input threshold voltage 250 mVv
hysteresis
AV Line regulation 1 7V < VN <18V lp1 = 5mA 5 50 mV
AVo2 Line regulation 2 lpz = BmA 5 50 mV
AV Load regulation 1 ViNn1 = 8V BmA < lg; < 50mA 5 20 mV
AVo2 Load regulation 2 5mA < lgp < 100mA 10 50 mV
la Quiescent current 0 <V <13V 4.5 6.5 mA
7V <V N <13V Vg, LOW 2.7 45 mA
7V < VN < 13V Vg5 HIGH 1.6 35 mA
lo1 = lp2 < BMA
lQi Quiescent current 1 6.3V < VN1 < 13V
VIN2 =0 0.6 09 mA
lp1 < BmA lp2=0
pdd Ly7y SGS-THOMSON
Y/ ichesiscrmonics
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L4903

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test Conditions Min, Typ. Max. Unit
VRT Reset threshold voltage Voz2-04 47 Vo2-0.2 \
VrTH  Reset threshold hysteresis N 30 50 80 mV
VRH Reset output voltage HIGH Ir = 500uA Vo2-1 4.12 Vo2 \
VrL Reset output voltage LOW Ir = -BmA 0.256 0.4 \
trRD Reset pulse delay Cy = 10nF 3 5 11 ms
tq Timing capacitor discharge Ct = 10nF 20 us

time

VoT Vg disable threshold voltage 1.25 2.4 v

I V2 disable input current Vp < 0.4V -150 HA
Vp > 2.4V 30 uA
AVOI . o 0.3 0
The | drift -200C < T, < 125°C . mV/°C
AT rmal dri C amb -08
8Vo2  thermal drift -20°C < Tamp < 125°C 93 mv/°C
AT -0
SVR1 Supply voltage rejection f=100Hz VR=0.5V I,=50mA 50 84 dB
SVR2 Supply voltage rejection lo = 100mA 50 80 dB
Tisp Thermal shut down 150 °C

* The dropout voltage is defined as the difference between the input and the output voltage when the output voltage is
lowered of 25mV under constant output current conditions.

APPLICATION INFORMATION

In power supplies for uP systems it is necessary
to provide power continuously to avoid loss
of information in memories and in time of day
clocks, or to save data when the primary supply
is removed. The L4903 makes it very easy to
supply such equipments; it provides two voltage
regulators (both 5V high precision) with separate
inputs plus a reset output for the data save func-
tion and Reg. 2 disable input.

CIRCUIT OPERATION (see Fig. 1)

After switch on Reg. 1 saturates until Vg, rises
to the nominal value.

When the input 2 reaches V,r+ and the output 1
is higher than Vg the output 2 (Vy, and Vg)
switches on and the reset output (Vg) goes low
after aprogrammable time Tgp (timing capacitor).
Vo2 is switched at low level and Vg at high level
when one of the following conditions occurs:

— a high level (> Vpt) is applied on pin 5;
— an input overvoltage;

— an overload on the output 1 (Vy; < Vgt);
— a switch off (Viy <Vi1 -Vith):

and they start again as before when the condi-
tion is removed.

An overload on output 2 does not switch Reg. 2,
and does not influence Reg. 1.

The Vj; output features:

— 5V internal reference without voltage divider
between the output and the error comparator

— very low drop series regulator element util-
izing current mirrors

permit high output impedance and then very
low leakage current even in power down con-
ditions.

This output may therefore be used to supply
¢ircuits continuously, such as volatile RAMs, al-
lowing the use of a back-up battery.

‘ﬂ SGS-THOMSON 577
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L4903

CIRCUIT OPERATION (continued)

The Vg, output can supply other non essential
5V circuits wich may be powered down when
the system is inactive, or that must be powered
down to prevent uncorrect operation for supply
voltages below the minimum value.

The reset output can be used as a “POWER
DOWN INTERRUPT", permitting RAM access

only in correct power conditions, or as a “BACK-
UP ENABLE" to transfer data into in a NV
SHADOW MEMORY when the supply is in-
terrupted.

The disable function can be used for remote
on/off control of circuits connected to the Vg,
output.

Fig. 1
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ML R e e e T r Vith
| ¥
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|
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Vor : S
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I
T tRo | tRo tRD o
THERMAL
SWITCH Yor Vo2 YIN SHUT Vo2 SWITCH
ON OVERLOAD OVERLOAD | OVERLOAD | DOWN DISABLE | OFF S-3619

APPLICATION SUGGESTION

Fig. 2 illustrates how the L4903’s disable input
may be used in a CMOS uComputer application.

The Vg, regulator (low consumption) supply
permanently a CMOS time of day clock and a
CMOS ucomputer chip with volatile memory.
Voo output, supplying non-essential circuits, is

turned OFF under control of a uP unit.

Configurations of this type are used in products
where the OFF switch is part of a keyboard
scanned by a micro which operates continuously
even in the OFF state.

Fig. 2
INT v ——1 ls _our: Yoo [ cwmos
REG. 1 e
furzm -L [ A | CLOCK
1uF
I ””FI Yoo
V., OIS CMOS
5 o2 OUT PORT| WP WITH
VOLATILE
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| AL |
L 1 to0pf
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OTHER
3 L0GIC
Cr sy
10 nfF I L4903 |6 RESET OuT RESET
L
5-9420
6/7
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L4903

APPLICATION SUGGESTIONS (continued)

Fig. 3 - Quiescent current Fig. 4 - Quiescent current
(Reg. 1) vs. output current (Reg. 1) vs. input voltage
o evoon o.s19602
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Fig. 5 - Total quiescent Fig. 6 - Supply voltage re-

jection regulators 1 and 2

current vs. input voltage
vs. input ripple frequence
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L4904A

DUAL 5V REGULATOR WITH RESET

® OUTPUT CURRENTS: lp; = 50mA
'02 100mA

® FIXED PRECISION OUTPUT VOLTAGE
5V + 2%

® RESET FUNCTION CONTROLLED BY IN-
PUT VOLTAGE AND OUTPUT 1 VOLTAGE

® RESET FUNCTION EXTERNALLY PRO-
GRAMMABLE TIMING

® RESET OUTPUT LEVEL RELATED TO
OUTPUT 2

® OQUTPUT 2 INTERNALLY SWITCHED WITH
ACTIVE DISCHARGING

® LOW LEAKAGE CURRENT, LESS THAN
1A AT OUTPUT 1

® LOW QUIESCENT CURRENT (INPUT 1)

® INPUT OVERVOLTAGE PROTECTION UP
TO 60V

ABSOLUTE MAXIMUM RATINGS

PRELIMINARY DATA

® RESET OUTPUT NORMALLY HIGH
® QUTPUT TRANSISTORS SOA PROTEC-
TION

® SHORT CIRCUIT AND THERMAL OVER-
LOAD PROTECTION

The L4904A is a monolithic low drop dual 5V
regulator designed mainly for supplying micro-
processor systems.

Reset and data save functions during switch on/
off can be realized.

&

Minidip Plastic

ORDERING NUMBER: L4904A

Vin DC input voltage

Transient input overvoltage (t = 40 ms)

24
60

0 <<

lo Output current internally limited
Piot Power dissipation at T,y = 50°C 1
i Storage and junction temperature -40 to 150 °
BLOCK DIAGRAM
1 | I 8 Vo1
Vin O REG. 1 O Vo
= — | | £
I — |,
) 2 hee o 1 7 v,
Vi20o '_—L, 1 Rec.2_} ‘;, O Vo2
I a
DISABLE |
6 ORESET
THERMAL DELAYED
PROTECTION RESET 3 _OTIMING
-ﬁ S-9411/f

June 1988
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L4904A

SCHEMATIC DIAGRAM
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L4904A

CONNECTION DIAGRAM

(Top view)
Y4
INPUT 1 [ 1 g || outPuT1
INPUT 2 [ 2 7 bourpun
E'X‘é’lé’.mn 3 6 ] oﬁ%gg}
GND [ . s|) N.C.
$-9412

PIN FUNCTIONS

N° NAME FUNCTION

1 INPUT 1 Low quiescent current 50mA regulator input.

2 INPUT 2 100mA regulator input.

3 TIMING CAPACITOR If Reg. 2 is switched-ON the delay capacitor is charged
with a 10uA constant current. When Reg. 2 is switched-
OFF the delay capacitor is discharged.

4 GND Common ground.

6 RESET OUTPUT When pin 3 reaches 5V the reset output is switched high.

5V
Therefore tgp = C; (m ); trp (ms) = C; (nF).

7 OUTPUT 2 5V - 100mA regulator output. Enabled if Vo 1 > Vgt
and Vin2 > V. If Reg. 2 is switched-OFF the Cgyp
capacitor is discharged.

8 OUTPUT 1 5V - 50mA regulator output with low leakage in switch-
OFF condition.

THERMAL DATA

Rihjamp  Thermal resistance junction-ambient max 100 °c/w

£ SGS-THOMSON
V7. 91CROELECTRONICS
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L4904A

TEST CIRCUIT

QIpuF IZ.Z)JF 10nFICT
I S-94131

P.C. board and components layout

of the test circuit (1 : 1 scale)

8 Vo1
1 ~O,
? ’ o}
L4904A [s RESET V.,
v 2 —
i2 3
L7 pF
z ¥

IZ.Z}; F

GND VY

T’

2 Vit

o)

@
Gy
o 064
GND RS Vgo Vo
ELECTRICAL CHARACTERISTICS (V y = 14,4V, T mp= 25°C unless otherwise specified)
Parameter Test Conditions Min. Typ. Max. Unit
A DC operating input voltage 20 \
Vo1 Qutput voltage 1 R load 1KQ 4.95 5.05 5.15
Vo2H  Output voltage 2 HIGH R load 1K Vo1 -0.1 5 Vo1
VozL Output voltage 2 LOW lg2 = -5mA 0.1 \
lo1 Output current 1 AVpy = -100mV 50 mA
ILo1 Leakage output 1 current Vin =0 1 HA
Vo1 <3V
loz Output current 2 AVgp = -100mV 100 mA
Vio1 Output 1 dropout voltage (*) | lg; = 10mA 0.7 0.8 \
lp1 = 50mA 0.7 0.9 \
Vit Input threshold voltage Vo1 +1.2| 6.4 |V +1.7
ViTH Input threshold voltage hyst. 250 mV
AVo1 Line regulation 7V < Viny < 18V g1 = 5mA 5 50
mV
AVog2 Line regulation 2 lpg = 5MA 5 50
AVoq Load regulation 1 ViN = 8V BmA < lg; < 50mA 5 20
: mV
AV Load regulation 2 5mA < lg < 100mA 10 50
Iq Quiescent current 0 <V <13V 4.5 6.5 mA
7V <V N < 13V 16 35 mA
|°2 = |°1 < 5mA
lQ1 Quiescent current 1 6.3V < VN1 < 13V 0.6 0.9 mA
Vinz = 0
lo1 < 5MA lo2 = O
4/8
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L4904A

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test Conditions Min. Typ. Max. Unit
VRt Reset threshold voltage Vp2-0.16| 49 |V(5-005| V
VRTH  Reset threshold hysteresis 30 50 80 mV
VRH Reset output voltage HIGH Ir = 500uA Voo -1 4.12 Vo2
VReL Reset output voltage LOW IR = -5mA 0.25 0.4
trRD Reset pulse delay Cy = 10nF 3 1" ms
tq Timing capacitor discharge C; = 10nF 20 us
time
AVoy . o o 0.3
T Thermal drift -20°C € Tymp < 125°C o8 mv/°C
8Y02  pgrmal arife -20°C < Tymp < 125°C 0.3 mv/°C
AT amb -0.8
SVR1 Supply voltage rejection lo = 50mA 50 84 dB
f = 100Hz
— Vg = 05V
SVR2 Supply voltage rejection lo = 100mA 50 80 dB
Tysp  Thermal shut down 150 °c

* Thedropout voltage is defined as the difference between the input and the output voltage when the output voltage is
lowered of 26mV under constant output current condition.

APPLICATION INFORMATION

In power supplies for uP systems it is necessary
to provide power continuously to avoid loss
of information in memories and in time of day
clocks, or to save data when the primary supply
is removed. The L4904A makes it very easy to
supply such equipments; it provides two voltage
regulators (booth 5V high precision) with separ-
ate inputs plus a reset output for the data save
function.

CIRCUIT OPERATION (see Fig. 1)
After switch on Reg. 1 saturates until Vg,
rises to the nominal value.

When the input 2 reaches V,r and the output 1
is higher than Vry the output 2 (Vyy) switches
on and the reset output (V) also goes high after
a programmable time Tgrp (timing capacitor).

Vo2 and Vg are switched together at low level
when one of the following conditions occurs:

— an input overvoltage

SGS-THOMSON
Y/, MICROELECTRONICS

— an overload on the output 1 (Vo; < Vgry);
— aswitch off (VlN < V|T - VITH)I'

and they start again as before when the con-
dition is removed.

An overload on output 2 does not switch Reg. 2,
and does not influence Reg. 1.

The Vq; output features:

— BV internal reference without voltage divider
2V internal reterence without voltage diviger

between the output and the error comparator;

— very low drop series regulator element util-
izing current mirrors;

permit high output impedance and then very
low leakage current even in power down con-
ditions.

This output may therefore be used to supply
circuits continuously, such as volatile RAMs, al-
lowing the use of a back-up battery. The Vg,
regulator also features low consumption (0.6mA

5/8
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L4904A

CIRCUIT OPERATION (continued)

typ.) to minimize battery drain in applications
where the V, regulator is permanently connected
to a battery supply.

The Vgo output can supply other non essential
5V circuits which may be powered down when
the system is inactive, or that must be powered
down to prevent uncorrect operation for supply

voltages below the minimum value.

The reset output can be used as a “POWER
DOWN INTERRUPT", permitting RAM access
only in correct power conditions, or as a “BACK-
UP ENABLE” to transfer data into in a NV
SHADOW MEMORY when the supply is in-
terrupted.

Fig. 1
AVinVor
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A - N ~ |
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[ |
[ I
[ \
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v 1 Vo2
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/ / r
trRD trD tro | tRD | g
" re—> "—4 r— S .- 776911
v v v THERMAL
SWITCH o1 02 IN SHUT | SWITCH
ON OVERLOAD OVERLOAD | OVERLOAD | DOWN | OFF

APPLICATION SUGGESTIONS
Fig. 2 shows an application circuit for a uP
system.

Reg. 1 is permanently connected to a battery
and supplies a CMOS time-of-dav clock and a
CMOS microcomputer chip with volatile memory.

Reg. 2 may be switched OFF when the system
is inactive.

Fig. 3 shows the L4904A with a back up battery

s/8 ﬁ SGS-THOMSON

on the Vj; output to maintain a CMOS time-of-
day clock and a stand by type C-MOS uP. The
reset output makes sure that the RAM is forced
into the low consumption stand by state, so the
access to memory is inhibit and the back up
battery voltage cannot drop so low that memory
contents are corrupted.

In this case the main on-off switch disconnects
both regulators from the supply battery.

MICROELECTRONICS
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L4904A

APPLICATION SUGGESTIONS (continued)

Application Circuits of a Microprocessor system (Fig. 2) or with data save battery (Fig. 3). The reset
output provide delayed rising front at the turn-off of the regulator 2.

Fig. 2
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L4904A

APPLICATION SUGGESTIONS (continued)

Fig. 4 - Quiescent current Fig. 5 - Quiescent current
(Reg. 1) vs. output current (Reg. 1) vs. input voltage
[T 5= 100 . 1 1 6519612
(mA) ] (ma) |
Vip=12v
[T viz=0v Vi2=0
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Fig. 6 - Total quiescent cur- Fig. 7 - Supply voltage
rent vs. input voltage rejection regulators 1 and 2
vs. input ripple frequence
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L4905

DUAL 5V REGULATOR WITH RESET

DOUBLE BATTERY OPERATING
OUTPUT CURRENTS: l5; =200mA
lo2 =300mA

® FIXED PRECISION OUTPUT VOLTAGE 5V
1%

® RESET FUNCTION CONTROLLED BY IN-
PUT VOLTAGE AND OUTPUT 1 VOLTAGE

® RESET FUNCTION EXTERNALLY PRO-
GRAMMABLE TIMING

® RESET OUTPUT LEVEL RELATED TO
OUTPUT 2

® OUTPUT 2 INTERNALLY SWITCHEDWITH

ACTIVE DISCHARGING

® LOW LEAKAGE CURRENT, LESS THAN
1A AT OUTPUT 1

® LOW QUIESCIENT CURRENT (INPUT 1)

® INPUT OVERVOLTAGE PROTECTION UP
TO 60V

ABSOLUTE MAXIMUM RATINGS

ADVANCE DATA

® RESET OUTPUT HIGH

® OUTPUT TRANSISTORS SOA PROTEC-
TION

® SHORT CIRCUIT AND THERMAL OVER-
LOAD PROTECTION

The L4905 is a monolithic low drop dual 5V
regulator designed mainly for supplying micro-
processor systems.

Reset and data save functions during switch on/
off can be realized.

Heptawatt

N tAl s Ml imEmES  AAAC

ORDERING NUMBER: L4905

Vin DC input voltage
Transient input overvoltage (t = 40 ms)
lo Output current

T; Storage and junction temperature

28 \")
60 Y

internally limited
-40 to 150 °C

BLOCK DIAGRAM

Vi 1 [ ] ? Vo1
no—1 LRec! § ] 1 °
vVi20 I 2 {Rec2 }—H® I Vo2
e — L
DISABLE
THERMAL DELAYED O RESET
PROTECTION RESET 3 OTIMING
i $.7767/2

June 1988
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This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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L4905

SCHEMATIC DIAGRAM

—o ON9

HO1IOVdVD
INIRIL o er1::508r7
€
1ndino |.m.1 - L
13534 o—— HO L VHVHOD
ﬂ RE=Y: 337:1)
W T |HOLVHvdWOD
2100 o - 3SN3S NIA
9
! 39V110A
A_v 3ON3Y3J3Y
T1N0 o —
L
.— 1
A.. NOILJ3106d
J 39V.LI0AH3A0
3 VWH3IHL

©0¢ NI

}/e7€6-5S

o7 NI

pE

RO

SGS-THOMSON

MLCROER

o7

2/8

82



L4905

CONNECTION DIAGRAM
(Top view)

LA | S—— QUTPUT 1
6| ————> OUTPUT 2
S |I———— RESET
e GROUND
kI | S TIMING CAPACITOR
b | INPUT 2
[ | ——— INPUT 1
L 7\
$-7768

PIN FUNCTIONS

N° NAME FUNCTION

1 INPUT 1 Low quiescent current 200mA regulator input.

2 INPUT 2 300mA regulator input.

3 TIMING CAPACITOR If Reg. 2 is switched-ON the delay capacitor is charged
with a 10uA constant current. When Reg. 2 is switch-
ed-OFF the delay capacitor is discharged.

4 GND Common ground.

5 RESET OUTPUT When pin 3 reaches 5V the reset output is switched high.

5V
Therefore tgp = C,; ( TOUA ); trp (ms) = C; (nF)

6 OUTPUT 2 5V - 300mA regulator output. Enabled if Vg 1> Vg
and VN2 > Vir. If Reg. 2 is switched-OFF the Cyp
capacitor is discharged.

7 OUTPUT 1 5V - 200mA regulator output with low leakage (in

switch-OFF condition).

THERMAL DATA

Rth jcase Thermal resistance junction-case max 4 °c/W
&y7 SGS-THOMSON 3/8
Y/ ichosECTRONICS
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L4905

TEST CIRCUIT

7 Vo1
6 > —0
s RES RESET Vo2

ELECTRICAL CHARACTERISTICS (Vi1 = Vine = 14,4V, Tump, = 25° unless otherwise

specified)
Parameter Test Conditions Min. Typ. Max. Unit
Vi DC operating input voltage 24 \%
Vo1 Output voltage 1 R load 1KQ 5.0 5.05 5.1 \
Voon  Output voltage 2 HIGH R load 1KQ Vg1-01| & Vo1 v
Vg2 Output voltage 2 LOW lg2 = -BmA 0.1 Vv
lo1 Output current 1 AVg1 =-100mV 200 mA
lio1 Leakage output 1 current Vin=0 1 uA
Vo1 <3V
lo2 Output current 2 AVgy = -100mV 300 mA
Vio1 Output 1 dropout voltage (*) | 153 = 10mA 0.7 0.8 \
lo1 = 100mA 0.8 1 v
lg1 = 200mA 1.05 13
Vit Input threshold voltage Vg1+1.2 6.4 Vort1.7| V
ViTh Input threshold voltage hyst. 250 mv
AVo1 Line regulation 1 7V < VN < 24V
log = BmA 5 50 mv
AVo2 Line regulation 2 = 5mA 5 50 mV
AVo1 Load regulation 1
5mA < lg; < 200mA 40 80 m\/
AVo2 Load regulation 2 SmA < lgp < 300mA 50 100 mV
lq Quiescent current 0<Vy<13V 4.5 6.5 mA
7V <vN<13v 1.6 35 mA
lg2 = lp1 <5mMA
la1 Quiescent current 1 6 3V < V|N 3 < 13V 0.6 0.9 mA
|01 NZ Ea lo2 =0
4/8
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L4905

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test Conditions Min. Typ. Max. Unit
Vet Reset threshold voltage Vo2-0.15| 49 [Vp2-005| V
VrTH  Reset threshold hysteresis 30 50 80 mV
VRH Reset output voltage HIGH Ir = 500uA Voo-1 4.12 Vo2 \
VRL Reset output voltage LOW Ir = -BmA 0.25 0.4 \Y
trD Reset pulse delay Cy = 10nF 3 5 1 ms
tg Timing capacitor discharge Cy = 10nF 20 us

time
8Y01  Thermal arift -20°C < Tamp < 125°C 03 mv/°C
AT -08
AY02  Thermal drift -20°C < Tamp < 125°C 03 mv/°C
AT -08
SVR1 Supply voltage rejection f = 100Hz Vg = 0.5V 54 84 dB
lo = 100mA 50

SVR2 Supply voltage rejection 50 80 dB
Tys0 Thermal shut down 150 °c

* The dropout voltage is defined as the difference between the input and the output voltage when the output voltage is

lowered of 25mV under constant output current condition,

APPLICATION INFORMATION

In power supplies for uP systems it is necessary
to provide power continuously to avoid loss
of information in memories and in time of day
clocks, or to save data when the primary supply
is removed. The L4905 makes it very easy to
supply such equipments; it provides two voltage
regulators (both 5V high precision) with separ-
ate inputs plus a reset output for the data save
function.

CIRCUIT OPERATION (see Fig. 1)

After switch on Reg. 1 saturates until Vq,
rises to the nominal value.

When the input 2 reaches V|t and the output 1
is higher than Vgt the output 2 (V,) switches
on and the reset output (Vg) also goes high after
a programmable time Tgrp (timing capacitor).

Vo2 and Vg are switched together at low level
when one of the following conditions occurs:

— an input overvoltage

Ly7 $55;THOMSON

— an overload on the output 1 (Vo; < Vgr);
— aswitch off (Vi < Vi1 = ViTn);

and they start again as before when the con-
dition is removed.

An overload on output 2 does not switch Reg. 2,
and does not influence Reg. 1.

The Vy; output features:
— 5V internal reference without voltage divider
between the output and the error comparator;

— very low drop series regulator element util-
izing current mirrors;

— permit high output impedance and then very
low leakage current error even in power down
condition.

This output may therefore be used to supply
circuits continuously, such as volatile RAMs, al-
lowing the use of a back-up battery. The Vg,

5/8
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CIRCUIT OPERATION (continued)

regulator also features low consumption (0.6mA
typ.) to minimize battery drain in applications
where the V| regulator is permanently connected
to a battery supply.

The Vg, output can supply other non essential
5V circuits wich may be powered down when
the system is inactive, or that must be powered

down to prevent uncorrect operation for supply
voltages below the minimum value.

The reset output can be used as a “POWER
DOWN INTERRUPT", permitting RAM access
only in correct power conditions, or as a’‘BACK-
UP ENABLE"” to transfer data into in a NV
SHADOW MEMORY when the supply is in-
terrupted.

Fig. 1
AVinVor
Yin=Yin2 Jf,_,lr
Vit 4 e e mmm e —mmmmm b e -
I il iTH
Vor B
VRT 4 - N N ! \
1 I
] : 1
b !
! !
[ ! ‘.
T |
|
y 0 }
[ |
vt Vo2
777,
VR
A t
tRD trD tRD trRD
f—a o — re—> S.1769N
v v v THERMAL
SWITCH 01 02 IN SHUT | SWITCH
ON OVERLOAD OVERLOAD | OVERLOAD | DOWN | OFF
ANRNI INATIALA CLINAACOTINANC
APPLICATION SUGGESH11ONS

Fig. 2 shows an application circuit for a uP
system typically used in trip computers or in
car radios with programmable tuning.

Reg. 1 is permanently connected to a battery
and supplies a CMOS time-of-day clock and a
CMOS microcomputer chip with volatile memory.
Reg. 2 may be switched OFF when the system
is inactive.

58 ﬁ SGS-THOMSON

Fig. 4 shows the L4905 with a back up battery
on the V,; output to maintain a CMOS time-of-
day clock and a stand by type N-MOS uP. The
reset output makes sure that the RAM is forced
into the low consumption stand by state, so the
access to memory is inhibit and the back up
battery voltage cannot drop so low that memory
contents are corrupted.

In this case the main on-off switch disconnects
both regulators from the supply battery.

MICROELECTROMICS
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APPLICATION SUGGESTION (continued)

Fig. 2
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Fig. 3 - P.C. board component layout of fig. 2 (1: 1 scale)
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APPLICATION SUGGESTION (continued)

Fig. 4
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Fig. 6 - Quiescent current
(Reg. 1) vs. input voltage

6-5796/2

Fig. 7 - Total quiescent cur-
rent vs. input voltage
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ST R rtthi i m104

PCM REMOTE CONTROL RECEIVER

= 128 CHANNEL DECODING

= 5-BIT BINARY STATIC OUTPUTS (32 pro-
grams)

= 4 ANALOGUE CONTROLS/63 STEPS

= 445 TO 510 kHz REFERENCE OSCILLATOR

= 5V SUPPLY VOLTAGE

s LOCAL CONTROLS AVAILABLE

= INTEGRATED DIGITAL POWER ON RESET

= SERIAL "I-BUS" OUTPUT FOR TELETEXT
AND VIEWDATA

= TO BE USED IN CONJUNCTION WITH M709
OR M710 R.C. TRANSMITTERS (flash trans-
mission mode) DIP28

= TECHNICAL NOTE TN 155 AVAILABLE

ORDER CODE : M104B1

PIN CONNECTIONS

DESCRIPTION Vss —0 S 28 <= onroFE
The M104 has been developed for remote control siovaL iNPUT —= ] 2 7] — PROGRAM
of TV or radio sets in conjunction with M709/M710 ADDRESS s 26) — on
R.C. transmitters. The receiver decodes the trans- 5

mitted commands only if the transmitted address SUBSYSTEM  <—{1« 25 — P8
matches the address code selected at the receiver. A—ls uf) — PC
2 addresses are available for this purpose. The ac- LOCAL 8 —[l6 23] — PD
cepted command is afterwards released on the ser- CONTROLS | —(- 22]) —= MEMORY 1!
ial data bus. o—{e 2| ome
When the M104 is operating in the subsystem mode controL 2 <—(]s wf) —| oms
(e.g. Teletext, Viewdata) and a command is continu-

ously received, the Data Bus is disabled after the contROL 1 < [jo o | om2
first signal has been released ; it is reenabled after DATA -~ 18] — voLume
the reception or the internal generation of the "end STROBE -~ 17[) — osc.out
of transmission code". The frequency of the clock cLoCK s 16]] < 0sc.IN
oscillator can be in the range 445 to 510 kHz and Voo . M e TEST
no synchronization is required with the transmitter

clock. NOTE: THE TEST PIN MUST BE CONNECTED TO Vgg

The M104 is produced with N-channel silicon gate $- 480901
technology and is assembled in a 28 pin dual in-line

plastic package.

January 1989 1/8
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BLOCK DIAGRAM

SIGNAL
INPUT ADORESS

PRGRAM

ON/OFF STROBE
MAINS P -
ON/OFF ¢—= STROBE
Loeic PROGRAM
QUTPUTS
I PROGRAM < T’:'o?ﬂ)
PRO UPI D
SHIFT (AND PE) COUNTER MEMORY 1/
AEIECTON REGISTER [ c(:um!:gl R
T 1 i
st [ Jotien B335
l:OCAL SECTION 4
.,0NVR9IS<1_“ m
TRANS -
COOER [
e o Kl
1 LOGIC T 1
swsrstem| | | serw. DAt aus ] | oscour
LOGIC LOGIC
0SC.IN
SUBSYSIEM ODATA STROBE CLOCK TEST 5-545900
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Voo Supply Voltage -03to+7 \"
\ Input Voltage (except pin 2) -03to+7 \Y
Input voltage pin 2 -03to+ 14
Vo(ott) Off-state Output Voltage
(pins 26, 25, 24, 23, 22, 27, 21, 20, 19, 18, 28) 14 \Y
Off-state Output Voltage
(pins 17, 10, 9, 4, 12, 11, 13) 7 Vv

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.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit

Voo Supply Voltage 4.75t0 5.25 Vv
7 Input Voltage (except pin 2) 0to 5.25 \Y
Input Voltage pin 2 0to 13.2 Vv

Vo(ott) Off state Output Voltage
(pins 26, 25, 24, 23, 22, 27, 21, 20, 19, 18, 28) Max 13.2 \"

Off state Output Voltage
(pins 17,10, 9, 4, 12, 11, 13) Max 5.5 Vv

Note : Test pin and unused open drain outputs must be connected to Vss.

2/8
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M104

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Typical Values are at 5V, Ty, = 25 °C

Value
Symbol Parameter Pins Test Conditions " Unit
Min. | Typ. | Max.
Vi Input Low Voltage 3-28 0.8 v
5-6-7-8 15
ViH Input High Voltage 3-28 25 Vv
5-6-7-8 4
Viep Peak to Peak Voltage 2 0.5 13.2 Vv
Vou Output Low Voltage 26-25-24-23-22 | Vpp =4.75 V
10-9-21-20 loL =0.8 mA 0.4
19-18-28-4 \"
27-12-11-13 Vpp =475V 0.4
e loL =1.6 mA
he Input Low Current 3-5-6-7-8 Vpp =5.25V -04 | mA
ViL=04V
™ Input High Current 28-3 Vpp =525V 25 UA
Vi =525V
lo(oth) Output Leakage Current| 26-25-24-23-22 | Vpp =5.25 V
27-21-20-19 Votf)y =132V 50
18-28 HA
10-9-4 Vpp =525V 25
12-11-13 Vo(oify =5.25 V
loo Supply Current 14 Vpp =5.25 V 50 mA
‘‘‘‘‘‘‘ All Outputs Open
DESCRIPTION
PIN 1 - Vss. ceived signal is acknowledged as a valid word it is

The substrate of the ICs is connected to this pin. It
is the reference pin for all parameters of the ICs.
PIN 2 - SIGNAL INPUT.

The minimum signal to be applied is 0.5 V peak to
peak.

The receiver input section performs the following

stored and decoded. The received coded word is
also released on the serial data bus.

The end of transmission will be acknowledged by
receiving the end of transmission code or by means
of an internal timer if the transmission remains inter-
rupted for more than about 550 ms.

tests on the incoming signal to achieve the necess-
ary noise immunity : :
-measurement of the pulse distance (time base syn-
chronization) f_"\ R C
” . . . — TDA2320 l———
- check of the position of the received bits opening Mi04
window at the time bases S-s26711 l I H
- check of the parity bit
- check of the absence of pulses between the parity
bit and the stop-pulse
- check of noise level ; the receiver checks parasitic Supply Voltage R c
transient inside and outside the time windows. of TDA 2320
If the above test conditions are not fulfilled, the re- 5 22K 4.7 nF
ceived word is rejected and not decoded. If the re- 12 10K 4.7 nF
Ly7 SGS-THOMSON 8
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The end of transmission code is also released on
the Data Bus.

PIN 3 - ADDRESS INPUT.

The receiver decodes only signals transmitted with
addresses 1 and 2. This input has integrated pull-
up resistor of 50 K (max).

Address Pin 3

1 Low
2 High

PIN 4 - SUBSYSTEM MODE INDICATION.

This open drain output is set high at power on reset
and can be switched low with commands 56 to 62.
It is repositioned high by commands 2, 12 and 63.

When the receiver is in the subsystem mode (out-
put low) and a command is received continuously
the data bus is disabled after the first signal has
been released.

It is reenabled after the reception or the internal
generation of the "end of transmission code".

No Program change command is executed when
M104 is in subsystem mode.

PINS 5-6-7-8 - LOCAL CONTROL INPUTS LOC-A,
LOC-B, LOC-C, LOC-D.

These inputs are provided for emergency oper-
ations. Therefore only a few controls are provided.

Local input commands and |.R. commands have the
same priority.

If a complete |.R. command has been received, the
localinputs are blocked until the command has been
executed and the "end of transmission code" gener-
ated.

Viceversa an |.R. signal cannot be decoded until an
issued local command has been executed and the
"end of transmission" released.

All these inputs have integrated pull-up resistor of
50 KQ (max).

Each command is accepted after it has been pres-
ent continuously for about 40 ms.

Inputs Data Bus Codes .
Function
A B C D C1 C2 C3 ca C5 C6
H H H H
L H H H L L L H L L Program +
H L H H H L L H L L Program —
L L H H H L L L L H Volume -
H H L H H H L L L L
L H L H L L L L L H Volume +
H L L H L H L L L H A2+
L L L H L H L H L L Normalization
H H H L L H H H L L Memory 1 H
L H H L H H L L L H A2-
H L H L L L H L L H A3+
L L H L H L H L L H A3 -
H H L L H L H H L L Memory 1 L
L H L L L H H L L H Ad+
H L L L H H H L L H A4 -
L L L L L H L L L L Mains off

PINS 9-10 - CONTROL OUTPUT R2, R1.

These outputs consist of open drain transistors that
are switched on when commands 6 and 7 are is-
sued. The outputs remain switched on for a time
variable between 144 and 173 ms after reception of
the command (fref = 500 kHz). They can be used for
example to control fine tuning or automatic search
commands of M293 (Electronic Program Memory).

PINS 11-12-13 - SERIAL DATA BUS.
DATA (pin 11)

STROBE (pin 12)

CLOCK (pin 13)

Each signal, either remote or local, is released on
this serial data bus to control external circuits (Tele-
text, Viewdata, Videorecorder, Hi-Fi, etc...).

Command N° R1 (pin 10) R2 (pin 9) The serial data bus has the following configuration :
6 L H All outputs have open drain configuration. See also
7 H L description of pin 4 for subsystem mode operation.
4/8
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Bus Bus

H

H
CLOCK
L

DATA . swarer | @ | @ | G | < A |
1
" |
STROBEL I | .
PIN 14 - Vpp. tween 445 and 510 kHz using a cheap ceramic res-

The supply voltage has to be 5V + 5 %. An internal
power-on reset (lasting 125 ms) is generated when
the 5 V is applied.

PIN 15 - TEST.

This pin is used for testing and has to be connected
to Vss.

PIN 16-17 - CLOCK OSCILLATOR.

The frequency of the clock oscillator should be be-

onator. In these conditions the value of the ref-
erence frequency of the transmitter can be in the
same range. In other words the transmitter and the
receiver can operate with different reference fre-
quencies. The clock signal can be used to drive the
clock of other ICs through a capacitor connected at
pin 16. The 3.3 MQ resistor must be connected in
any case to provide correct reset generation at
power-on. If pin16 is temporanly connected to GND,
a power-on reset is generated at release of this con-
dition.

l 17 16

455t0 S10KHz

+—0H

f100pF —

100pF|

R 2100KQ
- 5266

PIN18TO21 - ANALOGUE CONTROL OUTPUTS.

These outputs are provided to control four analogue
values (for example volume, brightness, colour
saturation and contrast in TV sets).

The outputs deliver square wave signals of 7.8 kHz
with a duty cycle variable in 63 steps.

Inthe case of a continuous command for varying the
analogue information, the duty cycle is changed at
the rate of the transmitted signal (approximately
every 102 ms with fref = 500 kHz).

Local controls are varied every 115 ms (fref =
500 kHz).

The circuits is provided with underflow and overflow
protection.

At supply on reset the volume output (pin 18) is set
at duty cycle 21/64 (pulse = H). All other outputs are
set at 31/64.

The normalization command sets all the outputs ex-
cept volume to mid position (31/64).

The volume output can be switched to Vss and reset
to the previous level by means of command 2
(mute). It is also reset by means of the normaliza-
tion command, volume + and mains off command.

L7 S&s-THoMsuN 58
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The volume output is muted at each mains on and
off command for approximately 0.5 sec.

It is also muted at supply on/off. The analogue out-
puts cannot be modified in the standby condition
(mains off).

PIN 22 - MEMORY 1 (PE).

This output can be used as shift command for se-
lection of up to 32 programs.

The output is set at power on to a low level. It can
be controlled using commands 13 and 14. In the
case of program +/— commands the output is auto-
matically switched if the receiver operates with the
address 1 (pin 3 = L) and if the program commands
are accepted (see pins 23 to 26 and 4).

Otherwise this output is not affected by the program
+/ —commands and can be used for general appli-
cations. It has open drain configuration.

PINS 23-24-25-26 - PD, PC, PB, PA PROGRAM
OUTPUTS.

Open drain, binary coded, static outputs. At power
on reset the outputs are set to program 1 (PA to PD
=LLLL).

The program selection can be sequential or direct.
If the TV set is in the standby condition the program
step-by-step £ commands (8, 9) or the direct pro-
gram selection commands (16 to 31) can be used
to switch on the set.

In the first case the program can be stepped only if

the command has been interrupted and a continu-
ous sequential program change command causes
program stepping in the up or down direction every
0.57 sec. (every 0.5 sec. if issued from R.C. trans-
mitter).

Direct program selection is possible only by remote
control.

The selection of up to 32 programs is possible using
the memory 1 output (pin 22) that is put low and high
by transmitting the commands 13 and 14 respec-
tively.

All the program and shift commands are blocked
when one of the commands from 56 to 62 is issued.

This "subsystem mode" condition is reset by com-
mands 2, 12 and 63.

PIN 27 - PROGRAM STROBE OUTPUT.

The program strobe signal is generated each time
the content of the memory has to be read and each
time the mains outputis switched off oron. Itis there-
fore generated at direct program selection (16 to 31)
program + stepping (8, 9) and shift commands (13,
14) with address 1.

The strobe signal is not available when the M104 is
in the subsystem mode ; the output has open drain
configuration.

Atdirect program selection and shift commands, the
strobe is available only one.

This output has open drain configuration.

PA to PE

min64us

max192us

64pus

PROGRAM STROBE

5.5268

PIN 28 - MAINS ON/OFF.

This active low output, is provided to control the
on/off switching of the TV set via a transistor and a
relay.

When the supply voltage is applied to the device,
the output transistor is automatically biased off.

In this "standby” condition, only the mains on com-
mands are accepted.

6/8
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A mains on command can be given in one of the fol-
lowing ways :

- a)- by commands 8, 9 (program +/—)

- - by command 12

- - by commands 16 to 31.

All these commands are accepted only when re-
ceived 5 times (about 0.4 sec).

The "end of transmission" code resets the associ-
ated counter.




|
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M104

b) - connecting pin 28 to Vss (GND) for at least The command is accepted only when the supply
10y s after the power-on reset time (125 ms). voltage Vpp has risen above approximately 4 V.

This feature is provided for automatic switch on of The set can be put in standby by means of com-
the set using a temporarily active slide contact in mand 2. This command also has to be received 5

parallel with the master power on switch. times.

M104 TRUTH TABLE

I.R. Code Local Controls| Data Bus Code

Command Function
N° C1C2C3C4C5C6|A B C D|C1C2C3C4C5C6
0 0 0 0 0 0 O L L L L L L| EndofTransmission
1 1 0 0 0 0 O H L L L L L | Muteonoff
2 01 0 0 0 O L L L L |L H L L L LjJMainsoff Mute off Subsyst. off
3 11 0 0 0 O H H L L L L{((ind4H)
4 0 0 1 0 0 O L L HL L L
5 1 0 1 0 0 O H L HL L L
6 01 1 0 0 O L HH L L L|Contol1lL
7 11 1 0 0 O H H H L L L|Control2L
8 0 0 01t 0 0OjLHHMH|L L L H L L]|Program+/Mainson
9 1 0 0 1 0 Of/HLHMH|H L L H L L|Program-/Mainson
10 0 1 01t 0 0L L L H L H L H L L/| Normalization/Mute off
11 11 0 1 0 O H H L HLL
12 0o 0 1 1 0 O L L H H L L | Mainson/Subsystem off (pin 4 H)
13 i 0 1 1 0 O|lHHULULI|HLHMHIL L|Memoryl1lL
14 01 11 0 0/]HHHUL|L HHMHL L|MemorylH
15 11 1 1 0 0 H HHHL L
16 0 0 0 0 t O L L L L H L| Program 16/Mains on
17 1 0 0 0 1t O H L L L H L | program1/Mainson
18 0O 1 0 0 1t 0 L H L L H L| Program?2/Mains on
19 1t 1.0 0 1 0 H H L L H L | Program 3/ Mains on
20 0o 0 1 0 1 0 L L H L H L| Program4/Mains on
21 10 1 0 1 0 H L H L H L | Program5/Mains on
22 o 1 1 0 1 0 L H H L H L| Program 6/ Mains on
23 11 1 0 1 0 H H H L H L| Program 7/ Mains on
24 o 0 o0 1 1 0 L L L H H L| Program 8/ Mains on
25 1 0 0 1t 1t O H L L H H L | program 9/ Mains on
26 o1t 0 1 1 0 L H L H H L| Program 10/ Mains on
27 11 0 1 1 0 H H L H H L | Program 11/ Mains on
28 0o 0 1 1t 1t 0 L L H H H L|{Program 12/ Mains on
29 1 0 1 1 1 0 H L H H H L | Program 13/ Mains on
30 o1 1t 1 1 0 L HH H H L| Program 14/ Mains on
31 111 1 1 0 H H H H H L} Program 15/ Mains on
32 0 0 000 1|]L HULMHI|L L L L L HJVolume+/Mute off
33 i1 00 00 1L LHHIHLLL L H| Volume-
34 01 0 0 0 1|HLLH|L HUL L L H|Anaog2+
35 i1 0 0 0 1| L HHLIHHTLL L Hj|Analg2-
36 0 0 1 00 1|HLHLIL L HL L H| Analog3+
37 i 01 0 0 1| L LHLIHLHTL L H|Analog3-
38 01 1 0 0 1] LHLLI L HHTIL L H|Analog4+
39 1t 11 0 0 t|HULLULJ|HHHTL L HJAnalog4-

‘7_’- SGS-THOMSON
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M104 TRUTH TABLE (continued)

I.R. Code Local Controls| Data Bus Code
Command Function
N° C1C2C3C4C5C6/A B C D|C1C2C3C4C5C6
40 0 0 0 1 0 1 L L L H L H
i 0 0 1 0 1 H L L H L H
42 o1 0 1 0 1 L H L HLH
43 i1 0 1 0 1 H H L H L H
44 o 0 1 1 0 1 L L HHLH
45 1 0 1 1 0 1 H L HHLH
46 o1 1 1 0 1 L HHHLH
47 i1 1 1 0 1 H HHH L H
48 0o 0 0 0 t 1 L L L L HH
49 1 0 0 0 1 1 H L L L HH
50 o 1 0 0 1 1 L HL L HH
11 0 0 1 1 HH L L HH
52 oo 1t o0 1 1 L L HL HH
53 1 0 1t 0 1 1 H L HL HH
54 o1t 1 0 1 1 L HHL HH
55 1t 1 1 0 1 1 H HH L HH
56 0o 0 0 1 1 1 L L L H H H| Subsystem Mode on
57 1 0 0 1 1 1 H L L H H H| Subsystem Mode on
58 o1 0 1t 1 1 L H L H H H| Subsystem Mode on
59 11 0 1 1 1 H H L H H H| Subsystem Mode on (pin 4 L)
60 o o0 1t 1 1 1 L L H H H H| Subsystem Mode on
1t 0 1 1 1 1 H L H H H H| Subsystem Mode on
62 o 1t 1 1 1 1 L H H H H H]| Subsystem Mode on
63 T 11 1 1 1 H HHHHH

Note : All the program and shift commands (13

e progra
reset by commands 2, 12

and 63.

TYPICAL APPLICATION
Remote controlled voltage synthesizer (up to 32 stations) for TV and radio.

14) are blocked when cne of the commands from 56 to 62 is iss

ved.

Subsystem Mode off (pin 4 H)
iti

This condition is

a7
Jjc
TDA 4092
DISPLAY
DRIVER
500KHz S00KHz
r‘ h S 1 - j—’ T M2193 —-lOLTACE
[ Vi
M709 TDA2320 M104 ELECTRONIC BAND
R.C. 4 I.R. R.C. PROGRAM [~ ~>BAN
TRANSMITTER PREAMP RECEIVER o] MEMORY fe- -1STOPIAFC
!
= |
ON/OFF i
GLEELETEXT r -
4 ANALQ M191 TDALL33
CONTROLS up | ON-SCREEN i STOP AND
DOWN TUNING ' AFC
BAND [BAR DISPLAY INTERFACE
STORE T |
L ake
CRT 1 VIDEO
o= 6523 HELYBACK
Note : For 16 program display. M192 can be used in place of TDA4092
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M105

PCM REMOTE CONTROL RECEIVER

= 5-BIT BINARY STATIC OUTPUTS (up to 32 pro-
grams)

= 4 ANALOG CONTROLS/63 STEPS

s 445 TO 510 kHz REFERENCE OSCILLATOR

= 5V SUPPLY VOLTAGE

= LOCAL CONTROLS AVAILABLE

» INTEGRATED DIGITAL POWER ON RESET

s« TO BE USED IN CONJUNCTION WITH M709
OR M710 R.C. TRANSMITTERS (flash trans-
mission mode)

s TECHNICAL NOTE TN 155 AVAILABLE

DESCRIPTION

The M105 is a simplified version of the M104 (no
serial data bus is provided) and it has been de-
veloped for remote control of TV or radio sets in con-

junction with M709/M710 R.C. transmitters. The re-
ceiver decodes the transmitted commands only if
the transmitted address matches the address code
selected at the receiver. 2 addresses are available
for this purpose.

The frequency of the clock oscillator can be in the
range 445 to 510 kHz and no synchronization is re-
quired with the transmitter clock.

The M105 is produced with N-channel silicon gate
technology and is assembled in a 24 pin dual in-line
plastic package.

ORDER CODE : M105B1

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vpp Supply Voltage -03to7 \"
A Input Voltage (except pin 2) -03to7 Vv
Input Voltage pin 2 - 03to 14 Vv
Vo (off) Off-state Input Voltage (except pin 10)
(pins 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24) 14 v
Off-state Output Voltage
(pins 8, 9 13) 7 \Y

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 specifi-
cation is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

January 1989
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PIN CONNECTIONS

Yss —0 7 e oniorr
SIGNAL INPUT  —[] 2 2 b_, PROGRAM
ADORESS —»[ 3 22 J_’ oA

A —[]s 2 jw. -
LOCAL 8 —’E 5 of]— pC
CONTROLS| —1s oh— o

o — 18[]— MEMORY1/PE
CONTROL 2 —[]s n[— oIAG
CONTROL 1 —(s % []— A3
Yoo —Qw 5[]— DIA2
TesT 'l uf]— VOLUME
0SC.IN ﬁt 2 nfJ—  osc out

$-6292
Note : The test pin must be connected to Vss.
BLOCK DIAGRAM
lsb:mwmtss ON/OFF mﬂ

MAINS
ON/OFF
LoGiC o
oUTPUTS
CORRECT WORD UPT DOWN
T rporn Ly FROGRAN il wenoars
AND  SPURIOUS REGISTER CONTROL 1 4 PE
REJECTION LOGIC
€01
| COMMAND
L l [ e ROM
L COMMAND ANALOG
ANTI - EXECUTION 0IA ouTRUTS
* sounce [ CYCLE CONVERTFR b — ]
SECTION «
L0CAL
CONTROLS BUFFER |
T secmox —
MUTE
TRANS - J 1 L0GIC *
CODER [~
CONTROL CONTROL
-t ouTPyT — -
2 L0GIC ]
l DIVIDER 0SC out
Ismsvsvml rsznw DAIA BUS POWER ON —1 PHASE ' L‘ oy 2 osciLiator |4
tosic T LoGIC RESET GENERATOR 1 1
] - ] =
Lﬁ)&( IN
TEST sen
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RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Voo Supply Voltage 4.75t0 5.25 \"
" Input Voltage (except pin 2) 0to0 5.25 \
Input Voltage pin 2 0to 13.2 \
Vo (off) Off-state Input Voltage
(pins 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24) Max. 13.2 \"
Off-state Output Voltage
(pins 8, 9 13) Max. 5.5 \

Note : Test pin and unused open drain outputs must be connected to Vss.

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)
Typical Values are at 5V, Tymp =25 °C

Value
P ’ . .
Symbol arameter Pins Test Conditions Min. | Typ. | Max. Unit
ViL Input Low 3-24 0.8
\Y
Voltage 4-5-6-7 1.5
ViH Input High 3-24 25 v
Voltage 4-5-6-7 4
Viep Peak to Peak 2 0.5 13.2 \"
Voltage
VoL Output Low 8-9-14-15 Vpp =475V
Voltage 16-17-18-19 | loL = 1.6 mA 0.4
20-21-22-24 Y}
23 Vpp =475V 04
lor =16 mA
he Input Low Current 3-4-5-6-7 Vpp =525V -0.4 mA
) ViL=04V
iy Input High 3-24 Vpp =525V 25 HA
| Current Viy = 5.2§y
oot Output Leakage 14-15-16-17 Vpp =5.25 V 50
Curent 18-19-20-21 Vo oty =132V
22-23-24 pA
8-9 Vpp =525V 25
Vo (ott) =5.25 V
lop Supply Current 10 Vpp =5.25V 50 mA
All Outputs Open

DESCRIPTION
PIN 1. Vss

The substrate of the ICs is connected to this pin. It
is the reference pin for all parameters of the ICs.

PIN 2. SIGNAL INPUT

- measurement of the pulse distance (time
base synchronization)

- check of the position of the received bits open-
ing window at the time bases

- check of the parity bit

- check of the absence of pulses betweeen the

The minimum signal to be applied is 0.5 V peak to parity bit and the stop-pulse

peak. - check of noise level ; the receiver checks
The receiver input section performs the following parasitic transient inside and outside the time
tests on the incoming signal to achieve the necess- windows.

ary noise immunity :

[Ny SGS-THOMSON 38
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If the above test conditions are not fulfilled, the re-
ceived word is rejected and not decoded. If the re-
ceived signal is acknowledged as a valid word it is
stored and decoded. The received coded word is
also released on the serial data bus.

The end of transmission will be acknowledged by
receiving the end of transmission code or by means
of an internal timer if the transmission remains inter-
rupted for more than about 550 ms.

R c Supply Voltage R c
. : ) l M105 Of TDA 2320
5 22K 47 nF
s 6324 U—U 12 10K 47 nF
PIN 3. ADDRESS INPUT Table 1.
The receiver decodes only signals transmitted by Inputs
M709/M710 with address 1 and 2. This input as an Function
integrated pull-up resistor of 50 KQ (max). A/ B|C|D
: . H| H | HI|H
(- Addresska p,l n 3 ] L H H H Progam +
1 Low H L H H Progam -
2 High L L H H Volume -
- H|H|L/|H
L H L H Vol
PINS 4-5-6-7. LOCAL CONTROL INPUTS LOC-A, i R I R Dt
LOC-B, LOC-C, LOC-D (see table 1) L L L H | Nomalization
These inputs are provided for emergency oper- H | H | H ] L | Memory1H
ations. Therefore only a few controls are provided. ||:| *C : I[ i‘g -
+
Local inputcommands and I.R. commands have the L L H L | A3=
same priority. H H L L | Memory 1L
If a complete I.R. command has been received, the L H L L | A4+
local inputs are blocked until the commands has HopoLop L L Ad-
been executed and the "end of transmission code" Lt Lt | L |MainsOff
generated.
PIN 10. Vbp

Viceversa an |.R. signal cannot be decoded until an
issued local command has been executed and the
"end of transmission" released.

All these inputs have integrated pull-up resistor of
50 KQ (max).

Each command is accepted after it has been pres-
ent continuously for about 40 ms.

PINS 8-9. CONTROL OUTPUT R2, R1

These outputs consist of open drain transistors that
are switched on when commands 6 and 7 are is-
sued.

The outputs remain switched on for a time variable
between 144 and 173 ms after reception of the com-
mand (fref = 500 kHz). They can be used for example
to control fine tuning or automatic search com-
mands of M293 (Electronic Program Memory).

The supply voltage has to be 5V £5 %. Aninternal
power-on reset, having a duration of 125 ms, is
generated when the 5 V is applied.

PIN 11. TEST

This pin is used for testing and has to be connected
to Vss.

PINS 12-13. CLOCK OSCILLATOR

The frequency of the clock oscillator should be be-
tween 445 and 510 kHz using a cheap ceramic res-
onator. In these conditions the value of the ref-
erence frequency of the transmitter can be in the
same range. In other words the transmitter and the
receiver can operate with different reference fre-
quencies.

Command N° R1 (pin 9) R2 (pin 8)
6 L H
7 H L
4/8
‘—' SGS-THOMSON
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L]
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S-6325

The clock signal can be used to drive the clock of
other ICs through a capacitor connected at pin 12.

If pin 12 is temporanly connected to GND, a power-
on reset is generated at release of this condition.

PINS 14 TO 17. ANALOGUE CONTROL OUT-
PUTS

These outputs are provided to control four analogue
values (for example volume, brightness, colour
saturation and contrast in TV sets).

The outputs deliver square wave signals of 7.8 kHz
with a duty cycle variable in 63 steps.

Inthe case of a continuous command for varying the
analogue information, the duty cycle is changed at
the rate of the transmitted signal (approximately
every 102 ms with fret = 500 kHz).

Local controls are varied every 115 ms (fret = 500
kHz).

The circuits is provided with underflow and overflow
protection.

At supply on reset the volume output (pin 4) is set
at duty cycle 21/64 (pulse = H). All other outputs are
set at 31/64.

The normalization command sets all the outputs ex-
cept volume to mid position (31/64).

The volume output can be switched to Vss and reset
to the previous level by means of command 2
(mute).

It is also reset by means of the normalization com-
mand, volume + and mains off command.

The volume output is muted at each mains on and
off command for approximately 0.5 sec.

It is also muted at supply on/off. The analogue out-
puts cannot be modified in the standby condition
(mains off).

PIN 18. MEMORY 1 (PE)

This output can be used as shift command for se-
lection of up to 32 programs.

The output is set at power on to a low level. It can
be controlled using commands 13 and 14. In the
case of program + commands the output is auto-
matically switched if the receiver operates with the
address 1 (pin 3 = L).

Otherwise this output is not affected by the program
* commands and can be used for general applica-
tions. It has open drain configuration.

PINS 19-20-21-22. PD, PC, PB, PA PROGRAM
OUTPUTS

Open drain, binary coded, static outputs. At power
on reset the outputs are set to program 1 (PA to
PD = LLLL).

The program selection can be sequential or direct.
If the TV set is in the standby condition the program
step-by-step + commands (8, 9) or the direct pro-
gram selection commands (16 to 31) can be used
to switch on the set.

In the first case the program can be stepped only if
the command has been interrupted and a continu-
ous sequential program change command causes
program stepping in the up or down direction every
0.57 sec. (every 0.5 sec. if issued from R.C. trans-
mitter).

Direct program selection
control.

The selection of up to 32 programs is possible using
the memory 1 output (pin 18) that is put low and high
by transmitting the commands 13 and 14 respec-
tively.

@

Note : All the program and shift commands are blocked when one
of the commands from 56 to 62 is issued.
This condition is reset by commands 2, 12 and 63.

L7 S5S-THOMSON 58
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PIN 23. PROGRAM STROBE OUTPUT

The program strobe signal is generated each time
the content of the memory has to be read and each
time the mains output is switched off or on. Itis there-

fore generated at direct program selection (16 to
31), program = stepping (8, 9) and shift commands
(13, 14) with address 1.

PA to PE

min 64us
max192us

PROGRAM STROBE

S$.5268

At direct program selection and shift commands, the strobe is available only once.

This output has open drain configuration.

Note : The strobe signal is not available when the M105 is in the subsystem mode ; the output has open drain configuration.

PIN 24. MAINS ON/OFF

This active low output, is provided to control the
on/off switching of the TV set via a transistor and a
relay.

When the supply voltage is applied to the device,
the output transistor is automatically biased off.

In this "standby" condition, only the mains on com-
mands are accepted.

A mains on command can be given in one of the fol-
lowing ways :
a) - by commands 8, 9 (program +/-)

- by command 12

- by commands 16 to 31

All these commands are accepted only when re-
ceived 5 times (about 0.4 sec).

68 L7 SGS-THOMSON

The "end of transmission” code resets the associ-
ated counter.

b) - connecting pin 24 to Vss (GND) for at least
10 us after the power-on reset time (125 ms).

This feature is provided for automatic switch on of
the set using a temporarily active slide contact in
parallel with the master power on switch.

The command is accepted only when the supply
voltage Vpp has risen above approximately 4 V.

The set can be put in standby by means of com-
mand 2. This commands also has to be received 5
times.

MICROELECTRONICS
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M105 TRUTH TABLE

dN° I.R. Code Local Controls E .

Command N "o Tc2|ca|ca|cs|ce| A | B | C | D unction

0 0 0 0 0 0 0 End of Transmission.

1 1 0 0 0 0 0 Mute On/Off

2 0 1 0 0 0 0 L L L L | Mains Off/Mute Off

3 1 1 0 0 0 0

4 0 0 1 0 0 0

5 1 0 1 0 0 0

6 0 1 1 0 0 0 Control 1 L

7 1 1 1 0 0 0 Control 2 L

8 0 0 0 1 0 0 L H H H | Program +/Mains On

9 1 0 0 1 0 0 H L H H | Program —/Mains On

10 0 1 0 1 0 0 L L L H | Normalization/Mute Off

11 1 1 0 1 0 0

12 0 0 1 1 0 0 Mains On

13 1 0 1 1 0 0 H H L L | Memory 1L

14 0 1 1 1 0 0 H H H L Memory 1 H

15 1 1 1 1 0 0

16 0 0 0 0 1 0 Program 16/Mains On

17 1 0 0 0 1 0 Program 1/Mains On

18 0 1 0 0 1 0 Program 2/Mains On

19 1 1 0 0 1 0 Program 3/Mains On

20 0 0 1 0 1 0 Program 4/Mains On

21 1 0 1 0 1 0 Program 5/Mains On

22 0 1 1 0 1 0 Program 6/Mains On

23 1 1 1 0 1 0 Program 7/Mains On

24 0 0 0 1 1 0 Program 8/Mains On

25 1 0 0 1 1 0 Program 9/Mains On

26 0 1 0 1 1 0 Program 10/Mains On

27 1 1 0 1 1 0 Program 11/Mains On

28 0 0 1 1 1 0 Program 12/Mains On

29 1 0 1 1 1 0 Program 13/Mains On

30 0 1 1 1 1 0 Program 14/Mains On

31 1 1 1 1 1 0 Program 15/Mains On

32 0 0 0 0 0 1 L H L H | Volume +/Mute Off

33 1 0 0 0 0 1 L L H H | Volume -

34 0 1 0 0 0 1 H L L H | Analogue 2 +

35 1 1 0 0 0 1 L H H L | Analogue 2 —

36 0 0 1 0 0 1 H L H L | Analogue 3 +

37 1 0 1 0 0 1 L L H L | Analogue 3 —

38 0 1 1 0 0 1 L H L L | Analogue 4 +

39 1 1 1 0 0 1 H L L L | Analogue 4 —

40 0 0 0 i 0 i

41 1 0 0 1 0 1

42 0 1 0 1 0 1

43 1 1 0 1 0 1

44 0 0 1 1 0 1

45 1 0 1 1 0 1

46 0 1 1 1 0 1

47 1 1 1 1 0 1

Note : All the program and shift commands (13, 14) are blocked when one of the commands from 56 to 62 is issued. This condition is
reset by commands 2, 12 and 63.

Ly SGS-THOMSON 8
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M105 TRUTH TABLE

. I.R. Code Local Controls .
Command N* T e [ca|calcs|c6| A B |C |D Function
48 0 0 0 0 1 1
49 1 lolololf 1]
50 0 1 0 0 1 1
51 1 1 0 0 1 1
52 0 0 1 0 1 1
53 1ol 1o 1]
54 ol 1|1 lol 1]
55 T R T I N
56 0o lo o 1] 1|1
57 1 0 0 1 1 1
58 ol 1o 1] 1]
59 1l lol 1| 1]+
60 oo | 1| 1] 1|1
61 1 0 1 1 1 1
62 0 1 1 1 1 1
63 T T T I P

TYPICAL APPLICATION

Remote controlled voltage synthetizer for TV.

16

M192
DISPLAY
DRIVER

SO0KHz S00KHz

| CT1 L e

—a 1 - — M293 |———"VvOLTAGE
M09 }/ ToAz2e MI0® B RoCRAw. [———=BANC
RANSMITTER PREAMP RECEIVER MEMORY —— STOP AF
! T T (FROM TDA4433IN CASE
OF AUTOMATIC SEARCH)
ON/OFF T
4 ANALOGUE 0
CONTROLS M191
uP  ON-SCREEN
DOWN TUNING DISPLAY
BAND
STORE
, 6326
Note : For 32 program display, TDA4092 can be used in place of M192.
/4
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M206

PLL TV MICROCOMPUTER INTERFACE

» HIGHLY INTEGRATED SOLUTION INCLUD-
ING PLL SYNTHESIZER, NV MEMORY, D/A
CONVERTERS, BAND SELECT OUTPUTS,
CLOCK OSCILLATOR, IR SIGNAL PRE-PRO-
CESSOR AND SERIAL BUS INTERFACE

s 32 x 16 BITS OF NV MEMORY WITH LIFE-
TIMES OF 10* CYCLES/WORD AND MINIMUM
10 YEARS RETENTION STORES TUNING
DATA FOR 30 CHANNELS PLUS PRESET
VALUES FOR THE SIX ANALOG OUTPUTS

= PRE-PROCESSOR FOR INFRARED REMOTE
CONTROL SIGNALS REDUCES COMPO-
NENT COUNT

= SIX PWM D/A CONVERTERS WITH 64-STEP
RESOLUTION

= FOUR OPEN-DRAIN BAND SELECT OUT-
PUTS RATED TO 13.2V

s ON-CHIP 4 MHz CLOCK OSCILLATOR WITH
BUFFERED OUTPUT

s INTEGRATED DIGITAL POWER-ON RESET

= 3-WIRE SERIAL BUS TO LOAD/READ INTER-
NAL REGISTERS

= TECHNICAL NOTE TN 152 AVAILABLE

DESCRIPTION

The M206 is a highly integrated, programmable LSI
integrated circuit for microcomputer controlled TV
applications, realized using an advanced N-channel
double polysilicon gate technology (NVMOS) that
allows the integration of non-volatile memory and
standard logic on the same chip.

It contains a phase-locked loop (PLL) synthesizer,
six pulse-width modulation (PWM) digital/analog
converters, a four-bit parallel output buffer, clock os-
cillator with buffered output, pre-processor for in-
frared remote control signals and a 3-wire serial bus
interface.

The M206 interfaces with a microcomputer through
the three-wire serial bus and is programmed by
loading thirteen internal registers - twelve of which
are readable to simplify programming.

The PLL synthesizer requires an external 64 + 15/16
prescaler and divider and works with a phase com-

October 1988

parator reference frequency of 0.9765 kHz. Outputs
are provided to control the division ratio of the pres-
caler and to signal the out-of-lock condition to the
microcomputer.

The infrared remote control signal pre-processor
consists of a preamplifier, a squarer and a digital fil-
ter to separate noise from signals transmitted by the
M708, M709 and M710 remote control transmitters.
The output of this pre-processor is connected to the
interrupt input of a microcomputer programmed to
receive and decode the signal.

The M206 is supplied with two separate 5 V supply
inputs, each provided with internal power-on reset
circuits. The first, Vbp1, supplies the remote control
and clock circuits in both standby and TV set oper-
ation. The second, Vppz, supplies the rest of the cir-
cuits and is only active during TV operation.

The M206 is packaged in a 28-pin dual in-line plas-
tic package.

ORDER CODE : M206B1

1/15
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vob1, Vopz2| Supply Voltage -03t0 7 \
Vep Memory Supply Voltage -031to28 \Y
Vi Input Voltage (except pin 11) -03to 7 v
Pin 11 -03to 15 \%
Vo (off) Off State Output Voltage 7
(except pins 2-3-4-26-27-28-20-21-22-23-24)
Pins 2-3-4-20 to 23-26 to 28 15 v
Pin 24 28 v
loL Output Current (except 2—3—-4-26-27-28) 5 mA
Pins 2—-3-4-26-27-28 10 mA
loH Output Current (pins 15, 9) -5 mA
Piot Total Package Power Dissipation 1 W
Tstg Storage Temperature -251t0 125 °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 conditions above those indicated in the operational sections of this specifi-
cation is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

PIN CONNECTIONS BLOCK DIAGRAM
PWM
{omtren J—on
PWM
on
PWM
ono [ 28] pas
oas (]2 27[) oas -— ComveRTER | A
M
oAz [|3 26[] pas )
PWM
om [« 25f] s N o -ous
J— T
v 5 2] ™1 80—
o =
SBE~—- p [+ CONVERTER [ DAS
Voor 06 23]] 8O .
CLIN 7 22 B3 E | PLL - — PoI
[ ] X R6 COUNDTER —= PMC
AN |
cLout(]s 21]] B2 I
R
CLBUF[ 9 20; 81 PHASE COMP DUYPU'__ICONTK]L
rcout [}io 19f] TesT
ol { L L) e
RN [0 18[] PMC
seo  [|12 17[) PoI b - -
R — NVRAM
SBE [IS 16] oL 1 R® [~ axebit
_ -
sec [he 15{] PCO o IR
MODIFY
S -541311 JSTAIUS
L_Jk“-j T lPOwERON RESET
LR, AMPLIFIER OSCILLATOR [ ¥ 4MHz
RCIN — SQUARER i
DIGITAL FILTER BUFFER
RCOUT «—— »;E{ CLBUF
2/15
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PIN DESCRIPTION

DA1-DAG6 - Digital/Analog converter outputs (open-
drain outputs)

Output from the six pulse-width modulation D/A con-
verters.

B0-B3 - Band drive outputs (open-drain outputs)
Outputs from the four-bit buffer used for band selec-
tion.

SBD - Serial Bus Data (bidirectional)
Data line for serial communication with a microcom-
puter.

SBE - Serial Bus Enable (bidirectional, active low)
Enables serial bus transmissions.

SBC - Serial Bus Clock (input, active low)
Clock for serial bus transmissions.

RCIN - Remote Control signal Input (analog input)
Input to the infrared remote control signal prepro-
cessor. Connected to the output of the IR preampli-
fier. Minimum input level 0.5 V peak-to-peak.

RCOUT - Remote Control signal Output

Output from the infrared remote control signal pre-
processor. To be connected to the interrupt input of
a microcomputer.

PDI - Programmable Divider Input (input)
This pinis the input of the programmable divider and
is connected to the output of the prescaler.

PCM - Prescaler Modulo Control (output)
Control signal to set the prescaler division ratio (15
if high, 16 if low).

FUNCTIONAL DESCRIPTION

CLOCK

To use the internal oscillator a 4 MHz quartz crystal
is connected between the pins CLIN and CLOUT. If
an external clock is used this must be connected to
CLIN and CLOUT leftunconnected or, if required as

OL - Out of Lock (output, active low)
Signals an out of lock condition. This output is also
active during the power on reset sequence.

PCO - Phase Comparator Output

The output of the phase comparator. Connected to
the input of a low pass filter used to generate the
tuning voltage.

TEST - Test pin (input)

The test pin is used only to test the device and is not
specified for customer use. It must be connected to
ground.

CLIN, CLOUT - Clock oscillator connections
A 4 MHz quartz crystal is connected between these
pins.

Vbb1, Vbp2, GND - Power Supply Connections
Voo1 is the + 5 V standby supply input ; Vop2 is the
main + 5 V supply input.

MS - Memory Supply Input (input)
Programming pulses for the NV memory are sup-
plied to this pin during store cycles.

MT - Memory Timing (output, active low)
This output supplies the timing for the memory write
pulses supplied to the MS input during store cycles.

CLBUF - Clock Bufter (output)

This is a buffered output from the on-chip clock os-
cillator and can be used to drive other components
(for example the microcomputer).

a clock output, loaded by a capacitor up to 15 pF.
The minimum external clock amplitude is 2 V peak-
to-peak. A buffered clock output, CLBUF, is pro-
vided which can drive up to three + 100 uA loads.

33pF 2Vpp typ at 4MHz
.L_I CLIN  CLBUF ~—1
InF
4MHz T3 M206 IISpF(tocal capacitance)
.L_I cLouT
33pF
S-54141
Ly7 SGS-THOMSON y1s
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LOADING AND READING INTERNAL REGISTERS

The M206 is programmed by loading a set of internal registers through a 3-wire serial bus. The functions of
these registers are summarised in table 1.

Table 1 : Summary of Internal Registers.

Register Address Number of i
Number A3 A2 A1l AO Bits Function
0 L L L L 6 D/A Converter n° 1
1 L L L H 6 D/A Converter n° 2
2 L L H L 6 D/A Converter n° 3
3 L L H H 6 D/A Converter n° 4
4 L H L L 6 D/A Converter n° 5
5 L H L H 6 D/A Converter n° 6
6 L H H L 7 PLL Counter (MSB)
7 L H H H 8 PLL Counter (LSB)
8 H L L L 7 Buffer Outputs/Phase Comp. Output Control
9 H L L H 5 NV Memory Address
10 H L H L 8 NV Memory DATA
11 H L H H 8 NV Memory DATA
12 H H L L 2 NV Memory Modify Control/Reset Control

The 3-wire serial bus consists of the signals SBD Data is accepted when the clock is low (active) and
(Serial Bus Data), SBE (Serial Bus Enable) and SBC latched into the M206 on the low-high transition of
(Serial Bus Clock). The enable and data pins, SBD the clock. All bus transfers are controlled by SBE.
and SBE, are bidirectional.

REGISTER LOADING. Serial data transferred from the microprocessor to the M206 has the following for-
mat :

s80 | cs Jparav JRw | A3 J Az [ a J a0 J o7 Jos | os] o« Jos Joz J oo [ oo |

2 I
33427

Bit Description

CS Chip Select (always low)

PARITY Parity bit (the number of " H " bits transmitted is odd)

R/W Read/Write. High for Register Load ; Low for Register Read

A0-A3 Register Address (see table 1)

D0-D7 Data to be loaded into register (load operation only).

The received data word is checked - length, CS and the microprocessor by forcing the SBE line low for
parity - immediately after the low-high transition of 20-24 s.
SBE. If the received word is valid this is signalled to

4115
‘ SGS-THOMS
Y/ ncwmmmm%‘s
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SBD
I V| U
\ 20to 24pus
1 i
! L
St N J

$-5422

IRECEPT!ON OK

REGISTER READING. M206 registers are read by
transmitting a 15 bit word as shown in fig. 4 with R’W
low and the address of the register to be read in A0,
A1, A2, A3. Bits DO-D7 can be high or low except
when register 9 is addressed.

If this word is received correctly the SBE line is im-
mediately pulled low by the M206 and after 24 ps

the contents of the addressed register will be avail-
able to be read. The microprocessor reads this data
by sending eight clock pulses. Data is output on the
low-high transition of SBC and the first data bit is
available before the first clock pulse.

P S S — T 70 I B

= Tttt Bl - Uyttt U
-t

-y n s |

RECEPTION
ox

DATA READY 53¢

LOADING THE NON-VOLATILE MEMORY. Datais
stored in the 32 x 16-bit NV memory by loading the
new contents into registers 10 and 11 then the ad-
dress into register 9. The memory modify cycle be-
gins when the address has been loaded and suc-
cessful completion is indicated by a logic "1" in bit
zero of register 12.

The time for a modify cycle varies from a few milli-
seconds to several hundred milliseconds during the
device lifetime and is not internally limited. The stor-
age operation should be aborted after one second if
it proves unsuccessful. This is done by setting bit
zero of register 12.

READING THE NON-VOLATILE MEMORY. The
NV memory is read by loading the address into reg-
ister 9. The contents of the addressed word are
automatically loaded into registers 10 and 11 and

o7

SGS-THOMSON
MICROELECTROMICS

can be read by two register read operations. The
data is ready 200 ps after the address load.

PLL COUNTER

The PLL counter consists of a single counter that
acts as the program counter (11 bit) and is swallow
counter (4 bit) alternately. Data for the PLL counter
is loaded into registers 6 and 7. Register 6 must be
loaded first because the register 7 load operation in-
itiates the data transfer to the PLL counter.

The reference frequency is produced by dividing the
clock frequency by 4096. With a 4 MHz clock this
gives a reference frequency of 976.5 Hz.

An out-of-lock signal is generated (output a) when
the phase error between the reference frequency
and the input frequency exceeds 0.72 (2 ps).

5/15
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The phase comparator output, PCO, has a three-
state push pull configuration with a high level of 5 V
and a low level of 0 V (with zero current sink or
pump). The output impedance (both states) is typi-
cally 200 Q (400 Q maximum). The phase compara-
tor output can be set to a high impedance state (both
sink and pump transistors off) by setting bit 4 of reg-
ister 8. The output is held in the high impedance
state until this bit is reset. The phase comparator
output should be set to high impedance when
changing band.

RECOVERING LOCK. The phase comparator out-
put can also be set to high and low levels to restore
normal operation when the oscillator stops or the
prescaler functions incorrectly at high frequency.

In the first condition (oscillator off) the prescaler
sometimes oscillates, at high frequency. The loop
reacts by reducing the varicap voltage in an attempt
to reduce the frequency, thus worsening the situ-
ation. This out-of-lock condition is signalled to the
microprocessor (by the OL output) which can set the
phase comparator output to low level, forcing the
varicap voltage up and restarting the oscillator. The
phase comparator output is forced low by setting bit
5 of register 8. After about 1 ms this bit is automati-
cally reset and the loop should lock again.

When the out-of-lock condition is caused by a failure

of the prescalerto operate f‘ﬂerl‘ﬂ\l at hmh frequen-
€ prescaier e gperaie Correct ! equ

cies the loop reacts by increasing the voltage hence
the frequency, again worsening the situation. To re-
cover from this condition the phase comparator out-
put is set high. This is done by setting bit 6 of regis-
ter 8 which, as in the previous case, resets itself after
1 ms.

The out-of-lock condition could also be caused by
unwanted changes in band or PLL counter contents
provoked by external interference (spikes on supply
etc.). For this reason it is always advisable to reload
the band and PLL counter registers before attempt-
ing to recover lock as described above. If the phase
comparator output is in the high impedance state,
the OL output signals the reset condition but not the
out-of-lock condition.

Example :
Channel 21
Fs=F+IF

510.15x10° ]

Ns = Integer rounded [ —_——
62.5x 10

Nc=Ns—-1=8161

6/15 r’— S'THO

MSON
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CALCULATING PLL COUNTER VALUES
a) F = video carrier
b) IF = 38.9 MHz
c¢) The frequency to be synthesized is Fs = F + IF
d) The Ref. frequency of the phase comparator is
4.000 MHz
4096
e) Using the prescaler 64 + 15/16 the minimum
frequency steps is
Fref x 64 = 62.5 kHz

f) The modulo of division N is given by the ratio
between the frequency to be synthesized and
the reference frequency multiplied by 64. The
result has to be rounded.

Fref = ——— =0.97656 kHz

NS = Integer rounded [vF_S~ ]
Fref e 64

g) With the 64 + 15/16 prescaler and the particu-
lar counter of the M206 the division by N is
given by

=(Is+1).15+(Rs+1).16

where | (integer part) controls the division by 15 (pro-

gram counter) and R (rest) controls the division by

16 (swallow counter). For ease of calculation we de-

crement Ns by one getting Nc = Ns 1.

The numbers Ic and Rc are given by :
Nc=(c+1)e15+(Rc+ 1) 16
Nc—-31=Ice15+Rce 16

using the formulas :

Rc=Nc—-31-15eInteger | — N%T;L ]

Nc-31—-Rce 16

15

IC =

Rs =Rc + 1
=lc 1

F =471.25 MHz
Fs=471.25+38.9 =510.15 MHz

= Integer rounded [8162.4] = 8162
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Rc = Nc - 31 — 15 « Integer NC1‘531-] - 8161—31 — 15 o Integer [Eﬁzs‘i]
- 8130 — 15 ¢ Integer [542] = 8130 — 15 » 542 = 8130 - 8130 = 0
o= No-S81-Rcet6  _  8161-31 g4

i5 15

Rs=Rc+1=0+1=1
Is=lc—1=542 -1 =541
R and | have to be translated into binary code.

DIGITALANALOG CONVERTERS

The six pulse-width modulation (PWM) D/A conver-
ters have a resolution of 64 steps and an output fre-
quency of 16 kHz (with 4 MHz clock). At power on
reset they are set to a duty cycle of zero.

POWER ON RESET

The Vbo1 and Vopz supplies have an integrated digi-
tal power on reset with a duration of 250 ms.

The reset condition is signalled by a low level on the
out-of-lock output, OL. The microprocessor can test
this condition by reading bit 1 of register 12. This bit
is zero during power on reset and the OL output re-
mains active until it is read. Reading this bit auto-
matically restores it to a high state.

During power on reset time commands from the mi-
coprocessor are not acknowledged. Power on reset
also sets the phase comparator output to a high im-
pedance, state. Itis restored by resetting bit 4 of reg-

ister 8.

REMOTE CONTROL SIGNAL PRE-PROCESSOR

This section contains a preampilifier, squarer, digital
filter and a pulse generator. The digital filter enables

the pulse generator only if three successive nega-
tive going pulses (4 edges) are detected. The dis-
tance between these pulses must be in the range
24-27 us (about 37-41 kHz with a 4 MHz clock). The
input is not tested for the duration of the output pulse
(192-256 ps).

If this pre-processor is used in conjunction with
M709 or M710 remote control transmitters valid sig-
nals can be recognized in the presence of extreme
noise conditions. Separating the signals from the
noise externally in this way reduces the number of
interrupts that the microcomputer has to handle thus
allowing it to concentrate on other takes. To take ad-
vantage of this section the M708, 709, 710 transmit-
ters must operate with a clock frequency inthe range
492-508 kHz.

The input can be DC or AC compied to the i.R. pre-
amplifier.

In case of DC coupling the quiescent input level is
suggested to be 1.5 V.

112, 3,
INPUT | I " II “ ””
1
]
|
|
|
ouTPUT !
' l min 192 us max256us
S -5428/2
(37 SGS-THOMSON s
Y/ WicroELECTROWICS
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Response of the Digital Filter as a Function of the Input Frequency (in kHz).

t(KHz) <3571 3571 37.03 416 43.4 43.4

T(Ps) >28 28 27 24 23 <23
Rejected l |> Accepted_<l IVR;];cTe:{

$-5429/3 Undetermined Undetermined

M206 PROGRAMMING SUMMARY

Registers 0-5 — D/A Convertors 1-6

Register 6 — PLL Program Counter.

5

0

BINARY CODED
ANALOG VALUE

RO-R5
6 bits

MSB

LSB

6

0

PROGRAM COUNT
UPPER 7 BITS

MSB

7 bits

Register 7 — PLL Program/Swallow Counter.

7 0

PROGR. COUNT SWALLOW | o\ o

LOWER 4 BITS COUNT Its
LSB MSB LSB

Register 8 — Band Drive Outputs/Phase Comparator Output Control.

6
PCOH PCOL PCOZ B3 B2 B1 l BO
B0-B3 Band Drive outputs B0-B3
PCOz Phase Comparator Output High Impedance
PCOL Phase Comparator Output Low Level
PCOH Phase Comparator Output High Level
PCOH | PCOL | PCOZ Phase Comparator Output
L L L Normai PLL Operation
L L H High Impedance State
L H L Low for 1 ms then returns automatically to normal PLL operation.
L H H Low for 1 ms then returns to high impedance state.
H L L High for 1 ms then returns to normal PLL operation.
H L H High for 1 ms then returns to high impedance.
H H L Normal Operation *
H H H High Impedance *

* These combinations are not accepted and PCOL, PCOH are automatically reset low after 1 ms.

8/15
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Register 9 — NV Memory Address.
4 0

ADDRESS 5 bits

MSB MSB

Registers 10 & 11 — NV Memory Data.

7 0 7 0
UPPER EIGHT R10 LOWER EIGHT R11
DATABITS 8 bits DATA BITS 8 bits
MSB LSB
Register 12 — NV Modify Status/Reset Status.
1 0
RESET MODIFY !
STATUS STATUS | 2 Pits
Flag L H
MODIFY STATUS Modify in progress. Modify over.
RESET STATUS Reset actived. Reset not actived.
Ly7 SGS-THOMSON s
MICROELECTROMICS
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STATIC ELECTRICAL CHARACTERISTICS (T, = 0to 70 °C ; typical values are at Tamp = 25 °C)

. Values
Symbol Parameter Pins Test Conditions - Unit
Min. | Typ. | Max.
Voo1, Vopz| Supply Voltage 5-6 4.75 5 5.25 Vv
Vpp Memory Supply 25 24 25 26 \
Voltage
Vi Input Low Voltage |12-13-14-17 0 0.8 \
ViH Input High Voltage | 12-13-14-17 24 5.25 Vv
Vipp Peak to Peak 11 AC COUPLING 0.5 13.2 v
Signal
V1H Threshold Voltage 11 DC COUPLING 1.25 \%
VoL Output Low Voltage| 10-12-13 Vpp =475V 0.4
16—-18-20 loL =16 mA
21-22-23
9 Vpp =475V 04
loL =02 mA v
15 Vpp =475V 0.2 0.4
loL =1 mA
2-3-4-26 Vpp =475V oL =5 mA 1
27-28
24 Vop =475V  loL =25 mA 8
Vou 9-18 Vpp =475V 24 \
lon =— 0.2 mA
15 lon =—1mA Voo2 | Vob2
-02|-04
lo oty | Output Leakage 2-3-4-10-16 | Vpp =4.75V Vo (oify =5.25 V 10 | pA
Current 20-21-22-23
26-27-28
24 Vop =475V Vo (orf) =26 V 100 | pA
he Input Low Current 12-13 Vpp =525V 50 200 uA
VoL =04V
loz High Impedance 15 Vo =0 to Vpp2 +20 nA
output Current
Ipp4 Supply Current 6 Vppt1 =525 V 8 mA
lpp2 Supply Current 5 Vppz =5.25 V 30 mA
Ipp Memory Supply 25 Vpp =26V Write | Peak 40
current Average 11
Erase| Pak 7 mA
Average 45
Read | Peak 6
Average 2
10/15
‘_ SGS-THOMSON
’I MICROELECTROMICS
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DYNAMIC ELECTRICAL CHARACTERISTICS

Symbol Parameter Test Conditions Min. | Tup. | Max. | Unit
tekL SBC LOW Time 2 50
tekH SBC HIGH Time 4

tE setup SBE Set-up to SBC falling edge time 0.5

te hold SBE Hold Time from SBC rising edge 3
tD setup Data Setup Time 1
to hold Data Hold time 1
t Time between SBE Rising Edge and OK of 3 us
Reception
tok OK of Reception Time 22 26
to Minimum SBC Delay Time from OK of 26
Reception
ta Data Valid Time from OK of Reception 20 25
tg Data Valid Time from SBC Pulse 4
ts Propagation Delay of PMC 09
TIMING WAVEFORMS
REGISTER LOAD
t
— tok
SBE I
SBC tEsetup tCKH | I " | I ‘_.ﬂﬂ
. tCKL
SBD |
'Dsety [‘Dhold
re——
$.523
REGISTER READ
h
SBE
tEnold
s | oy ] | | i
SBD !
3 A
5-5624
11/15
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PRESCALER MODULO CONTROL TIMING

40))

PMC
(t015/16
divider)

5.5425n

INPUT AND OUTPUT CONFIGURATIONS
SBC PDI

VbD2

5-5L16

$-5415

CLIN RCIN

$-5417

5-5418

12115 (N7 SGS-THOMSON
’I MICROELECTROMICS
116



M206

SBD, SBE

DA1-DAS, B0-B3, OL, RCOUT

—H

1

S-5419

-

$-5420

* Depletion transistors.

PMC, CLOUT, CLBUF

PCO
>_{
—

S-5421

-
-

5-5435

&7

SGS-THOMSON
MICROELECTRONICS
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TYPICAL APPLICATIONS
Remote Controlled TV Frequency Synthetizer.

-t == ="
) [
M709 - | =64 :
or ,’ETDA232° M705 1| PRESCALER | !
M710 MODULO | ¥ '
CONTROL | '
]
INT. . ' TUNER :
] )
CONTHOL LOOP !
kB =+ CITES M206 FILTERT T H
— ~— 11 BAND i --
[LMH Z2
CHAOV\’JNtL I__" I 387 p—————= 6 D/A
G o
glr;CPL};\l\\IM 0 fe——— A+ ONJ/OFF
e V0T J=—-vineo
L200 21OPIAFC TDA41.33.<* - HFLYBACK
- e
and
VIEWDATA
ON/OFF STHREO S - 54301
- Remote Control Decoding by Microprocessor. - +4 MHz Fine Tuning (62.5 kHz per Step)
- 32 Station Non-Volatile Memory or 30 Station - Automatic Search within Channel (using
- Memory + Normalized D/A Positions TDA4433)
- Flexible System Operation - AFC Operation (using TDA4433)
- Frequency Synthesis of all Standard and CATV - 6 D/A Converters
Channels - Teletext and Viewdata Data Bus Conversion
- Direct Channel Selection
14/15
Lyy SGS-THOMSON
Y/ iicrocECTROMICS
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Remote Controlled TV Frequency Synthetizer and Clock Timer.

M7 -~
O3 ¥ & froazszof——
M710
v T = |
I X
CONTROL BUS M705 H +64 :
INTERRUPT : PRESCALER !
| f !
4 MH 7z == |
ZT,_ M 206 LOOP | I,
KB FILTER I TUNER H
M3872 | AFC ON/OtF ____JhANALOC  L_ T d
{ (ONTROLS
f' ----- -
STOP/AFC t<—— VIDEO
-ﬁ—a
ON/OFF TDA4433 k—HFéVBA( K
l-_— ——— el
STEREO
TELETEXT AND
-~ [ VIEWDATA
ON- OFF¢
M 755 M120 EFEPROGRAMMHM
C
,, 7~ |3 ] CHANNEL /PROGF AM
(N (i Ol '} or
DAY, HOUR MIN'JTES S-563111

Frequency Synthesis as described in the Basic Configuration with the addition of :
- Further Station Memory, using M120, 1 K NV MEMORY
- Clock and programmable timer for automatic switch ON/OFF, using M755.

15/15
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M293

EPM 32 ELECTRONIC PROGRAM MEMORY

FOR 32 STATIONS

s« ONE CHIP INCLUDING CONTROL AND NV
MEMORY

a SUPPLYVOLTAGE Vop=5V+5%Vpp =25V +
1V (only for storage and reading)

= AUTOMATIC, SEMIAUTOMATIC AND MA-
NUAL SEARCH MODES

= MANUAL SEARCH CONTROLLED BY ONLY
TWO KEYS (up and down). THE SEARCH
SPEED IS AUTOMATICALLY INCREASED
SMOOTHLY WITH THE TIME

= 4 BAND OUTPUTS WITH STEP-BY-STEP SE-
LECTION AND THE POSSIBILITY OF SKIP-
PING UNWANTED BANDS

= MEMORY ADDRESSING AND COPY CAPA-
BILITY

» EXTERNALLY ADJUSTABLE SEARCH SPEED

u 445 TO 510 kHz CLOCK OSCILLATOR

a VOLTAGE SYNTHESIZER, 8192 STEP RES-
OLUTION

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

= MINIMUM EXTERNAL COMPONENTS

s INTEGRATED DIGITAL POWER-ON RESET (1
second)

s TECHNICAL NOTE TN 153 AVAILABLE

DESCRIPTION

The M293 is a monolithic integrated circuit con-
structed in N-channel silicon gate technology, de-
signed to control a varicap tuner with a resolution of
8192 steps (13 bits) via a D/A converter, using the
principle of voltage synthesis.

The device also includes a 544 bit NV Memory for
storage of 32 stations. Each station is identified by
a 17 bit word containing the information for tuning
voltage (12 bits), band (2 bits) and fine tuning (3
bits). The circuit is able to operate in automatic,

January 1989

semiautomatic or manual modes. The search speed
is controlled externally by an RC network and is
adapted internally to the various bands and mode
of operation. In the automatic mode the M293 works
in conjunction with the TDA4433, which recognizes
TV stations and converts the AFC-S-curve into a
digital command. The stations are selected by ap-
plying a static bit binary word. A strobe input is also
provide. A 7 segment decoder-driver (e.g.
TDA4092) can be connected to the same lines for
Program number display.

A serial information output is provided so that using
the M191, the varicap voltage in the form of a linear
bar and the selected band can be displayed on the
screen.

The M293 is available in a 28 lead dual in-line plas-
tic package.

ORDER CODE : M293B1
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Voo Supply Voltage -03to7 Vv
Vep Memory Supply Voltage -03t028 \

" Input Voltage -03to 15 %
Vo (otf) Off State Input Voltage (except pin 10) 15 \
Pin 10 28 v

loL Output Current (except pins 11 — 19) 5 mA
Pins 11 - 19 75 mA

lon Output Current (pin 2) -2 mA
Piot Total Package Power Dissipation 1 w
Tstg Storage Teperature -25t0 125 °C
Top Operating Temperature 0to70 °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 specifi-
cation is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

PIN CONNECTIONS

U
GND iR 28[) CATV
TR o e
PA I 26[) VHFIII
P8 [ 25[) VHF 1
PC is 24) z
PD 6 23] 7
PE 7 22[) X
YEMORY (I8 21[] STOPIAF C2
searcH  [|9 20[] sToPIAFC!
SPEED s
rﬂl:.‘hldNG [ 10 19{] TUNING OUT
rrour  [n 18[] cLock out
Voo 1§E: 17]] DATA ouT
0sc.1 [1RE} 6f] ATl
0sC.2 e 15]) TEST
5-5475
a7 L7 SGS-THOMSON
1 sucrosLzcTRONICS
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RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Voo Supply Voltage 4.75t0 5.25 \
Vpp Memory Supply Voltage 24 to 26 \Y

A Input Voltage 0to 13.2 \

Vo (off) Off State Input Voltage (except pin 10) Max. 13.2 \

B B Pin 10 Max. 26 v
loL Output Current (except pins 11 — 19) Max. 2.5 mA
Pins 11 - 19 Max. 5 mA
lon Output Current (pin 2) Max. — 0.25 mA
| ted Delay between Memory Timing and Memory Supply Pulses Max. 5 us
f Clock Frequency 500 kHz
Top Operating Temperature 0to 70 °C
R9 Search Speed Resistance (pin 9) 18 to 330 KQ
| ©C9 Search Speed Capacitance (pin 9) Max. 100 nF
|t Delay of Vpp from Vpp at Power-on Max. 1 sec.
t, Rise Time of Vpp (during storage or reading) 210 10 us
rs Serial Resistance of the Ceramic Resonator Max. 20 Q
BLOCK DIAGRAM
Figure 1.
-
3|2
L T Ypp=2541V
PA
P8 TDA 4092
M180 |— DISPLAY DRIVER
KEYBOARD |PC
ENCODER  [op Vss  Vpp TEST
(GMJ)‘ (+5v1l PIN
+5v
g e PAlS 1 1210 15 25!
< P8l 4 26p
D OUTPUTS
PA PCls 27fUHE [ BAN v
M104 [P, - PO ¢ 28fCATY
or pC PE|
Mo Lo ’ T o
R
GO e SN —— M293 o E—
RECEWER  [— e 8E EPM32 TUNING OUT
L —=0UT  0SC.OUT ———14
21f
0 4‘.——,‘—-—113 20l STOP/AFC] TDAL433
500KHZ X
2122
S P 16 1B CLOCK
‘ M191
AUTO/MAN.  SEARCH ON-SCREEN
SPEED DISPLAY
DRIVER
$-547611
L3y SGS-THOMSON 7
Y/ wicRoRECTRONICS
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Typical Values are at 5V and Tymp =25 C

Value
Symbol Parameter Pins Test Conditions Min. | Typ. | Max. Unit
Vi Input Low 2-3-4-5-6-7 0.8
Voltage 25-26-27-28 03 |
16-20-21-22 15
23-24
Vi Input High 2-3-56-7 B 2
Voltage 25-26-27-28 3 v
16-20-21-22 35
23-24 .
VoL | Output Low 25 26-27-28 | Vpp =4.75V lo, =1 mA 3 |
Voltage 11-19 Vop =475V loL =5 mA 1 v
2-7-18 Vpp =475V loL =100 pA 0.4
10 Vpp =475V lg =5 mA 8 ]
VOH Output High 2 VDD =475V |QH =—0.25 mA 24 v
Voltage 17-18 Vpp =475V low =— 0.15 mA 2.4
1o (oft) Output Leakage 25-26-27-28 Vpp =525V Vg (otry =132V 100
Current 11-19 Voo =525 V Vo (o) = 132 V 50 | pA
10 Vpp =475V Vg (off) = 26V 100
m Input Low Current 3-4-5-6-7 Vpp =525V Vy =08V -0.4
16-22-23-24
20-21 Vop =525V V=15V “o4| ™
) 2 Vpp =525V V) =04V - 16
loo | Supply Current 12 Voo = 5.25 V 20 | 50 | mA
lpp Memory Supply 8 Vpp =26 V| Write | Peak 40
Current Average 11
Erase | Peak 7 mA
Average 45
Read | Peak
Average 2

DESCRIPTION (all timings are given with fref = 500 kHz)

The circuit description follows both pin sequence
and pin function.

PIN 1. Vss

The substrate of the integrated circuit is connected
to this pin.

PIN 2. PROGRAM STROBE INPUT/MUTE INPUT

PROGRAM STROBE INPUT. Although the pro-
gram change is internally detected and the M293

anr —— Lyf SGs-THOMSON

can also work with Remote Control receivers with-
out any strobe output, the strobe function is useful,
for example, to recall the stored tuning voltage after
a search.

This input is active low and has an internal pull-up
to 6 K (typ).

A second mute cycle restarts when the input goes
low and the memory is read after 110 ms.

MICROELECTRONICS
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Figure 2.

PAtoPE

STROBE

MUTE | 2nd MUTE
CYCLE| CYCLE

P i

READING OF
THE MEMORY

$-5477

MUTE OUTPUT. The output transistor is switched The Mute is active 110 ms before the start of the

on when the Mute function is activated. search

The Mute is present in the following cases : - when the supply voltage VDD is applied, for
- atband change The mute is active 110 ms about 1 second _

- atprogram change} before the execution of the - when the supply voltage VDD is removed.

command and lasts 480 ms
- during automatic search

Figure 3.

+SV

M104 M293
T PIN 2
STROBE QUT 7
15K0
to MUTE min.

_I
- ] L

5-5478

PIN 3-4-5-6-7. PROGRAM SELECTION INPUTS pull-up of 30 K (typ.). The memory is read with a

The programs are selected with a static 5 bit word ~ delay of 110 ms, after the strobe command or the
according to the truth table given below. Inputlevels ~ Program change.
are TTL compatible. The inputs have an internal

LS7 SGS-THOMSON 17
7’ MICROELECTRONICS
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Program PA | PB | PC | PD | PE Program PA | PB | PC | PD | PE
1 L L L L L 17 L L L L H
2 H L L L L 18 H L L L H
3 L H L L L 19 L H L L H
4 H H L L L 20 H H L L H
5 L L H L L 21 L L H L H
6 H L H L L 22 H L H L H
7 L H H L L 23 L H H L H
8 H H H L L 24 H H H L H
9 L L L H L 25 L L L H H
10 H L L H L 26 H L L H H
11 L H L H L 27 L H L H H
12 H H L H L 28 H H L H H
13 L L H H L 29 L L H H H
14 H L H H L 30 H L H H H
15 L H H H L 31 L H H H H
16 H H H H L 32 H H H H H

PIN 8. MEMORY SUPPLY VOLTAGE

A supply voltage of 25 + 1 V has to be applied to this
pin during the modify and read cycles.

MODIFY CYCLE

A modify cycle consists of three steps :

1. All "1"s are written in the bits of the selected
word.

2. All bits of the selected word are erased (all
"0"s).

3. The new content is written.

In this way a constant aging of all the bits of the word

is obtained.

Figure 4.

During both write and erase cycles the memory situ-
ation is checked continuously ; therefore after each
write or erase pulse a read operation is carried out.
The write or the erase operations are stopped as
soon as the result of the read operation is valid.

WRITE CYCLE. The peak of the current flowing
through pin 8 during a write operation is shown in
fig. 4, while fig. 5 shows the envelope of the same
current.

The typical write time is 3-4 ms for the first cycles
and increase to about 30 ms after 1000 cycles.

40mA

6mA

Il Iln

12ZmA

64 in'LU.IL N6us

256us

|AFTER ABOUT 30msec.

$-5479

617 L7 SGS-THOMSON

MICROELECTRONICS
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Figure 5.
1 4
(mA) i
40
{72 ) U
| H H
Typ.max.20 msec. Typmax8msec | t(ms)r
S$-5480

ERASE CYCLE. Fig. 6 shows the timing and the
waveform of the current flowing through pin 8 dur-
ing the erase operation.

The peak current is 7 mA (max) during the erase
cycle and 6 mA (max) during the read cycle. The

Figure 6.

typical erase time is 10 ms for a new device and it
increases with the number of modify operations up
to 200 ms after 1000 cycles.

3 7mMA

128us _|32| 44 |52

256us

6mA

S-5481

In order to protect the memory in case of failure of some bits the modify operation is stopped after 1 sec.

Lvyy SGS-THOMS
/4 ncm@mn?c'g

m7
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READ CYCLE
Fig. 7 shows the waveform of the current during a read operation.
Figure 7.
6mA
—
L4 _'L B4us
128us
480msec

S5-5482

PIN 9. 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.

The search speed ratios in the bands are explained
in the description of pins 22, 23, 24 (UP/DOWN Ma-
nual) and of pins 20 and 21.

PIN 10. MEMORY TIMING QUTPUT

This output gives the timing for the pulses to be ap-
plied at pin 8 during the modify and read cycles. The
output consists of an open drain transistor.

PIN 11. FINE TUNING OUT

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

Figure 8.
FINE TUNING OUTPUT
__’f’_ 6LpS Jﬁ’ -~
g1 I
- i —— r—
B A
l ': T I | J—- f1- —MID RANGE
l ' FT+
Vo

L _ 5-5498
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M293

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 :

- At the start of the search (Auto or Manual) the
output is set at mid range (see fig. 8).

- When the search has been completed it is
possible to operate on the FINE TUNING + com-
mands.

The STORE command memorizes this informa-
tion together with the 12 tuning voltage and 2 bit
band information.

- When a memorized channel is recalled it is
possible to act on the FINE TUNING + com-
mands.

Any change is Fine tuning is memorized only by the
STORE command. The output circuit consists of an
open drain transistor.

Figure 9.

PIN 12. Vpp

This pin has to be connectedtoa5V £ 0.25 V sup-
ply.

When the Vpp is applied to this pin an internal power
on reset of 1 sec is generated : therefore, for a cor-
rect reading of the memory, the Vep supply voltage
must reach the value of 25 V within 1 sec after the
presence of Vpp.

PIN 13-14. OSCILLATOR

The internal oscillator operates with a cheap 445 to
510 kHz ceramic resonator connected as shown in
fig. 9.

If an external oscillator is used, the signal to be ap-
plied must be 0.5 Vpp min.

M293
13 14

500KHz
100pFI I100pf-‘

5-5499

M104 M293
17 16 13 14
500KHz 1nF l |
100pF 100pF = 3.3M0
AN

PIN 16. AUTOMATIC/MANUAL SEARCH MODE
SELECTION

This pin is used to change the search mode. When
itis connected to Vpp the system works in Automatic
mode ; when itis connected to Vss the system works
manually.

The change Auto-Manual or viceversa can be made
at any time without affecting other circuit functions.

The input has an integrated pull-up of 30 KQ (typ.).
PIN 17. DATA OUTPUT FOR EXTERNAL DIS-
PLAY (M191)

A 16 bit burst is available on this pin. It contains the
8 MSB of the digitized tuning voltage, 2 bits for band

information, 5 bits for program information and 1 bit
which indicates that the system is in the search
mode (both Automatic or Manual). The display is
also enabled at the band change.

These outputs are active low and incorporate a
10 KQ (typ) pull-up resistors.

PIN 18. CLOCK OUTPUT FOR EXTERNAL DIS-
PLAY (M191)

A burst containing 16 clock pulses is available on
this pin. This clock pulses are synchronized with

A pull-up of 10 KQ (typ) is integrated.

L7 SGS-THOMSON oz
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M293

Figure 10.

CLOCK

32’15 -

TRANSMISSION TIME =892 us

REPETITION TIME =16 ms
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DATA MSB | LSB [MSB LSB] | l [MSB MSGBI 1 ] J | lMSB J
-7 -
TUNING
VOLTAGE BAND PROGRAM TUNING VOLTAGE SEARCH

-t

S~ 5484

PIN 19. TUNING VOLTAGE OUT

A28 -8192 step pulse modulated signal for the
tuning voltage is available on this pin.

Pulse modulation is implemented by combination of
a rate multiplier and pulse width principle.

With a tuning voltage increasing from zero, the num-
ber of pulses increases continuously up to 28256 ;

starting from this point the number of pulses remains
the same but the pulses get larger until they reach
the maximum content of the internal counter. The
output consists of an open drain transistor which of-
fers a low impedance to ground when in the ON
state.

Figure 11.
D/A
CONVERTER [ F—VVARICAP
I I |
I
N L]
_v7‘74_; VA ve vC
U U U e
veC I I
< ———— DOWN-UP — - e
10117
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M293

PIN 20-21. STOP/AFC

These pins are used only in automatic search mode.
When the M293 is in manual operation these pins
are disabled internally.

The STOP/AFC inputs are also disabled internally
during any program or band change for the duration
of the Mute signal.

These pins work according to the truth table given
below :

Function
(referred to
tuning voltage)

M293 Pin 20 | M293 Pin 21
TDA4433 Pin 2|TDA4433 Pin 6

These inputs have two different functions depend-
ing on whether the system is in the search or in nor-
mal operation (AFC control).

The inputs have internal pull-up resistors of 30 KQ

typ. (10 K€ min).

A) Search mode : after depressing the Search start
key, the levels of the signals coming from the
TDA4433, applied to these pins, control the
search function and determine when the search
must stop, i.e. a TV station has been recognized.
The circuit operates in the following sequence
(see fig. 12 for reference and explanation of pins
22, 23, 24 for definition) :

1 - after pressing the search start key the search
occurs in the FAST UP mode.

2 - eventual transitions available on these inputs
are ignored during the first 15 search steps if
the system is in the UHF or CATV bands.

If the system operates in VHF | and Ill the first 60
search steps are ignored. The acceptance delay
of 15 (60) search steps has been introduced to
prevent the system from stopping at the previous
station (for example if the search start command

has been given just before an AFC control com-
mand).

After this time the FAST UP speed is automati-
cally reduced to half during each UP signal (ME-
DIUM UP = FAST UP/2).

A DOWN signal preceded by at least an UP sig-
nal will set the search to MEDIUM DOWN mode
(FAST UP/4).

3 - the next UP signal will switch the search to
SLOW UP speed (61 Hz).

At this point the system is in normal AFC oper-

ation.

B) AFC operation : when a station is perfectly
tuned, the input signals coming from TDA4433

H L Up are at tuning condition.
t E Bic"j‘g’l'; If the tuning moves lower than the threshold
H H No Operation below 38.9 MHz, the pin 20 is put H and pin 21

is put L ; the 13 bitinternal counter is moved with
SLOW UP speed to increase the varicap voltage.
When a detuning occurs in the opposite direction
the input 20 goes low and 21 goes high and the
tuning voltage is decreased with VERY SLOW
DOWN speed (7.6 Hz).

The increase or decrease of the tuning voltage is
stopped as soon as the input returns to middle
conditions.

Therefore during normal operation pins 20 and
21 act as the AFC control command.

C) Recall from memory : when the circuit is in auto-
matic mode and a pre-memorized program is re-
called from Memory, a fixed value of 8 steps
(~31.2mV)is subtracted from the tuning voltage.
This corresponds to a detuning of 0.6 MHz (UHF)
and of 0.3 MHz in VHF Il into that part of the IF
response curve which corresponds to the fully
transmitted sideband.

At this point the AFC operation takes over as de-
scribed in point B above and the exact tuning is
achieved in about 0.2 sec.

This feature increases the AFC capture range
and relaxes the stability requirements of the
tuner, voltage references and the D/A converter.
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Figure 12.
34 35 36 37 38MHz
- 388
IF RESPONSE ¥3s.s NORMAL AFC POSITION
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39.0MHz
33.4MHz
4OMH2z
—_—
SEARCH DIRECTION TRANSMITTER
—— IDENTIFICATION
40 39
PIN 6
SIGNALS ON
TDA 4433 <38.8 >38.8MHz
PIN 2
Fastup | MEDIUM UP MEDIUM _DOWN sLow _up
SEARCH START SLaciil | o O L i
CH ST si "'s2-05 51 53025 51 53-67Mz
A / | NORMAL AFC_OPERATION
DIGITAL |qunmno_n/'
39.0MHz — —
AFC
THRESHOLD
38.8MHz — — 4 — - — — — & |

PINS 22-23-24 CONTROL INPUTS X -Y - Z
The M293 accepts binary coded commands as follows :

X Y 4 Function

H H H | ---eees

L H H | Memory Addressing/Store

H L H | Band Selection

H H L U ) ) FT
L L H Manual Mode (pin 16 L) Dgwn Automatic Mode (pin 16 H) FT:
H L L | Automatic Search Start (without band change)

L H L | Automatic Search Start (with band change)

The inputs have integrated pull-up resistors of 30 KQ (typ). Commands are accepted after 30 ms of continu-

ous presence. A new command is not accepted until the previous one has been released.

12117
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Figure 13.
L] X
<
.| x|
x|

$~5500

P MANUAL UP

[ (WITH BAND CHANGE)

MEMORY ADDRESSING/STORE

BAND SELECTION

AUTOMATIC FT+

MANUAL DOWN' AUTOMATIC FT-

AUTOMATIC SEARCH START
(WITHOUT BAND CHANGE)

AUTOMATIC SEARCH START

MEMORY ADDRESSING/STORE. The normal se-
quence of program storage (program selection,
search, store, new program selection and so on) can
be changed in order to have the possibility to select
the memory position (program number) after the
search.

In this way the search is faster and continuous
through the bands.

When the key is pressed it is possible to select the
memory position. When the key is released the store
function is activated (with 30 ms of acceptance
time).

The proposed sequence of tuning and storage is as
described below :

Step Operation
1 Tune in station (manually or automati-
cally)
2 Press "Memory addressing/Store"

key and hold it pressed

3 Select the program where the tuning
is to be stored

4 Release the "Memory addressing/
Store" key
At this moment 12 bits of the digitizedt
uning voltage, 2 bits for band 3 bits
relative to Fine Tuning are stored

In order to protect the memory the store function is
disabled internally after one store cycle. Itis enabled
after a program change or a tuning operation (it is
not disabled by the AFC control).

BAND SELECTION. The bands can be step-by-step
selected with the following sequence :

Data Bus
Band MSB LSB
VHF 1l L L
UHF L H
VHF | H L
CATV H H

Only one band change is performed at each ac-
cepted command.

Disabled bands are automatically skipped. A band
can be disable by connecting the corresponding out-
put to VSS.

MANUAL MODE UP/DOWN, AUTOMATIC MODE
FT+/FT . The function of this pin depends on the
search mode that is determine by pin 11.

Manual : when a command is accepted the search
begins at low speed. One second later,
the search speed is increased and it
reaches the maximum value after 3 sec-

If this solution for memory addressing/store is not onds.
used, memorization will occur at the release of the Search speed Time
key in the memory position previously selected.
This command is disabled during the Automatic +8 Command accepted
search, During the store cycle any other operation +4 After 1 second
is blocked. Only the program change command is +2 After 2 seconds
stored internally and executed when the store cycle +1 After 3 seconds
is over.
Ly7 SGS-THOMSON 1317
Y/ wicromEcTRONICS
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The search is correlated to the selected band as fol-
lows :
Max search speeds :

Bands VHF | and VHF Ill : external rate divided
by 3
external rate divided
by 12
When the end of the band is reached the search

restarts from the beginning of the same band after
a delay of 480 ms.

Bands UHF and CATV :

Figure 14.

Automatic fine tuning +/ : when the command is
accepted, the PWM signal present at the fine tuning
output (pin 11) is changed at the rate of one step
every 480 ms.

Fine tuning is manual mode is possible switching
temporarily the system to automatic modes as
shown in fig. 14.

_|AuTo/mMaN.
PIN 16

R<33KN

—~4-——— GND

AUTOMATIC SEARCH (without band change).
When the command is accepted the search starts
on the selected band. When the end of the band is
reached the search restarts from the beginning of
the same band after a delay of 480 ms.

If the key is held depressed another search can start
only if the key is released and connected again to
VSS.

During the search the tuning voltage is always
changing from lower to higher voltage levels. The
search is automatically stoppes when the first sta-
tion is found.

The search s also stopped whenever a program se-
lection command is given.

The search speed is determined by the RC network
connected to pin 17 and is correlated to the band.

UHF and CATV bands are scanned with the rate
fixed externally divided by 4.

14/17

57 SGS-THOMSON

VHF bands are scanned with the rate fixed exter-
nally.

During the STOP sequence the search speed is

automatically reduced as defined in the explanation
of pins 20 and 21.

AUTOMATIC SEARCH (with band change). The
search is effected starting from the tuning position.
When the end of band is reached, the band is auto-
matically changed in the sequence described at pins
22-23-24 (Band selection command). Disabled
bands are automatically skipped.

PINS 25-26-27. BAND OUTPUTS/INPUTS

These outputs are provided to select up to 4 bands
via external PNPs.

If one or more bands have to be skipped, the corre-
sponding outputs have to be short-circuited to Vss.

MICROELECTRONICS
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Figure 15.

S - 5501

The relation between pins and bands are as fol-
lows :

pin 25 = VHF |
pin 26 = VHF llI
pin 27 = UHF
pin 28 = CATV

Lyy SGS-THOMSON 1517
Y/ viicRoELECTRONICS
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TYPICAL APPLICATIONS

Automatic Version.
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Manual Version.
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’ MICROELECTRONICS

M490B
M491B

SINGLE CHIP VOLTAGE SYNTHESIS TUNING SYSTEMS

WITH 1 ANALOG CONTROL

M490B 16 STATION MEMORY - SINGLE DOT

LED DISPLAY

M491B 16 STATION MEMORY - 7 SEGMENT

LED DISPLAY

VOLTAGE SYNTHESIZER : 13 BITS

4 BAND PRESET CAPABILITY

NON VOLATILE MEMORY : 304 BITS

- 16 WORDS OF 19 BITS FOR TUNING
VOLTAGE (13 bits) - BAND (2 bits) - FINE
DETUNING (4 bits)

- 10* MODIFY CYCLES PER WORD

- MIN 10 YEARS DATA RETENTION

PCM REMOTE CONTROL RECEIVER :

DECODES SIGNAL TRANSMITTED BY M708

VOLUME D/A : 6 BIT RESOLUTION/8 KHz

MEMORY SKIP FUNCTION

AUTOMATIC SEARCH WITH DIGITAL AFT

CONTROL

FINE DETUNING D/A ACTING ON AFT DIS-

CRIMINATOR (16 steps) WITH SEPARATE

STORAGE FOR EACH MEMORY POSITION.

ALTERNATIVELY IT CAN BE USED TO CON-

TROL BRIGHTNESS OR COLOUR SATURA-

TION

s MANUAL SEARCH WITH DIGITAL AFT CON-

TROL

MANUAL SEARCH WITH LINEAR AFT

» SWEEP SEARCH DISPLAY OUTPUT

= SUPPLY VOLTAGES :Vpp=+5V

Vep = + 25 V FOR THE MEMORY

CLOCK OSCILLATOR : 445 TO 510 KHz

INTEGRATED DIGITAL POWER ON RESET

(no external initialization circuitry required)

DESCRIPTION

The M490B and M491B are monolithic N-MOS LSI
circuits including a Floating-gate Non-Volatile Mem-
ory for storage of up to 16 stations. Tuning of the
station is performed with a 8192 step D/A conver-
ter, using the principle of voltage synthesis.

The M490B is designed to drive single dot LED dis-
plays (one LED is necessary for each used memory
position). Direct and Up/Down memory selection is
possible on the set or from remote control. Memory
positions 11 to 16 can be skipped in case of
Up/Down commands.

October 1988

The M491Bis designedfor 7 segment LED displays.
Direct memory selection is possible only from
remote control while Up/Down memory scanning is
possible on the set and also from remote control. An
option input for 8 or 16 stations is available.

The circuits also include a PCM remote control re-
ceiver operating in conjunction with the transmitter
M708. The highly reliable transmission code en-
sures error free signal detection even in presence
of high noise conditions.

Search of the station is possible in automatic or ma-
nual modes. The circuits can operate with a Digital
or Linear AFT control.

The Digital AFT mode is necessary for automatic
search and requires an external circuit (TDA4433 or
equivalent, e.g. dual comparator plus TV station de-
tector) to convert the AFC-S-curve into a Up/Down
command.

Fine tuning (detuning) is also possible with different
modes of operation.

The circuits are assembled in 40 pin dual in-line
plastic package.

ORDER CODE : M4908B B1
M491B B1

1/23
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M490B-M491B

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vpo Supply Voltage -03t07 \Y
Vpp Memory Supply Voltage - 031t028 \Y

Vi Input Voltage —-03to 15 \Y
Vo (off) Off State Input Voltage (except pin 3) 15 \'
Pin 3 28 \Y

loL Output Low Current
Led Driver Outputs | M490B 25 mA
M491B 20 mA
Pins 6 — 14 20 mA
Pins4 -5 75 mA
All Other Outputs 5 mA
tpd Max. Delay between Memory Timing and Memory Supply Pulses 5 us
Ptot Total Package Power Dissipation 1 w
Tstg Storage Teperature - 25to0 125 °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 conditions above those indicated in the operational sections of this specifi-
cation is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

PIN CONNECTIONS

Vg5 (GND) { VHF [ V55 (GND) ﬂ 1 VHF 1
MEMORY SUPPLY ] VHF I MEMORY SUPPLY [] 2 VHF I
MEMORY TIMING { CATV MEMORY TIMING [ 3 CATV
FINE TUN.D/A { UHF FINE TUN.D/A [: 4 UHF
TUNING D/A v8 TUNING D/A 5 SEGM. hsi
DIG, AFT STATUS ﬂ Y7 216, AFT STATUS 5 6 SEGM.g
0SC.IN q Y6  OSC.IN q- SEGM.
o0sc.out i Yys  0sc.ouT qs SEGM.e
Voo i b4] Voo gs Vg5 (GND)
TEST ( 22 TEST d OPT.8116
LRIN i Y4 LRIN { SEGM. d
AFTI i Y3 AFTI q SEGM. ¢
AFT2 i Y2 AFT2 i SEGM. b
S‘YTEEP DISPLAY | Vi SSITEEP DISPLAY SEGM. 2
VOLUME D/A [ MAINS ON/OFF VCLUME D/A E MAINS ON/OFF
LIN.AFT DEF ] MAINS ON v aFT ogf MA NS o
DIG. AFT EN. q X1 26 AFT EN q X1
v3 i X2 v3 I X2
V2 p X3 v2 q X3
Vi i X4 v q X4
5-6014 5-6515
67 S5OSO
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FUNCTIONAL DIAGRAM

Figure 1.
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M490B-M491B

M490B STATIC ELECTRICAL CHARACTERISTICS (tamp = 0to 70 °C, Vpp = 5 V unless
otherwise specified)

Pins Symbol Parameter Test Conditions Min. V:yl:.e Max. Unit
2-Memory lpp Memory Supply Vpp =26 V
Supply Current Write Peak 42 | mA
Average 12 mA
Erase Peak 9 mA
Average 5 mA
Read Peak 8 mA
Average 2.5 mA
R Pull Down Resistor 25 KQ
3—-Write VoL Output Low Voltage| Vpp =4.75V  loL =25 mA 8 Vv
Timing Out lo oy | Output Leakage Voo =475V Vour =26 V 100 | pA
Current
‘;;';:23 om | toem Voo =525V Vo (o) = 132V 50 | wA
5-Tuning D/A VoL Vpp =475V loL =5 mA 1 \
6-Digital AFT VoL Vpp =475V oL =20 mA 1.5 Vv
Out 10 (o1f) Voo =525V Vo o =132V 100 | pA
9-Power lop Supply Current Vpp =525V 100 | mA
Supply
11-L.R. Input Viep Peak to Peak 0.5 13.2 \
Voltage
12—-AFT1 Vi Input low Voltage Vpp =525V 1.5 \
13-AFT2 Vi Input High Voltage | Vpp = 5.25 V 35 v
e Input Low Current | Vpp =525V V. =15V -04 | mA
R Pull-up Resistor 30 KQ
14—Display Vor Vpp =475V oL =20 mA 1.5 \"
Out lo (o) Voo =525V Vo o =132V 100 | pA
15-Volume Vor Vop =475V loL =4 mA 1 Vv
DiA 16 (off) Voo =525V Vo (orn) = 132V 50 | pA
16-Linear Voo Vpp =475V oL =1 mA 0.4 Vv
AFT Out 1o (o) Voo =525V Vo orm =132V 50 | pA
17-Digital Vi 0.8 \Y
AFT Enable Vin 20 v
he Vpp =525V VL =08V -04 | mA
R Pull-up Resistor 30 KQ
18-19-20 Vi 1.5 \
V3 Vin 35 \
Vz}:(ﬂeyboard I Vpp =525V Vi =08V -04 | mA
Al R Pull-up Resistor 30 KQ
4
= L7 SE5oNe
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M490B-M491B

M490B STATIC ELECTRICAL CHARACTERISTICS (continued)

i . P T . Values Uni
Pin Symbol i arameter est Conditions Min. | Typ. | Max. nit
21-22-23-24
X4 Vo|_ VDD =475V |o|_ =1 mA 0.4 Vv
X3
}(K)eyboard 1o (ott) Vo (ott)y =55V 25 pA
ut
X1
25-Mains On Vi 0.8 \
Enable Vi I 24 v
i Vpp =525V o 0.4 mA
R Pull-up Resistor Vi =08V 30 KQ
26-Mains Vou Vop =475V oL =100 pA 0.4 v
On/Off o Voo =475V Vo =07V 16 mA
27-28-29-30 Vi 1.5 \Y
33-34-35-36 Vi 35 v
Kyboard In o
and D|splay IlL Vo[) =525V V=08V -0.5 mA
Out R Pull-up Resistor 30 KQ
VOL VDD =475V ||_7f?—0_m‘A 1.5 \
31-Z2 {MPX Vou Vop =475V oL =1 mA 04 Vv
32-2Z1 Jfor ovl
| Vpp =525V V =132V 50
Display Out 0O (off) DD 0 (off) HA
37-UHF B VOL Vpp =475V |0|_ =1mA 3 \%
38-CATV | A
39—VHFIII} N Vou Vop =475V loy=-150pA | 24 Vv
40-VHFI D Vi 0.3 \
Vin 3 Vv
- 7 1o (off) Vop =525V Vg o1y =132V 50 HA
M491B : ALL PINS AS FOR M490B WITH EXCEPTION OF :
27-28-29-30 VoL Vpp =475V oL =20 mA 15 Vv
33-34-35
Display Out B
36-Display Vou Vop =475V oL =30 mA 15 v
Out
31-Memory Vi | 20 \
8/16 Vi 0.8 \

PIN 1. Vss

The substrate of the IC is connected to this pin. Itis

reference pin for all parameters of the IC.

PIN 2. MEMORY SUPPLY VOLTAGE

A supply voltage of 25 + 1 V has to be applied to this
pin during the modify and read cycles.

"_I SGS-THOMSON

MODIFY CYCLE

A modify cycle consists of three steps :

1. All"1"s are written in the bits of the selected word.
2. All bits of the selected word are erased (all "0"s)

3. The new content is written.

5/23
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In this way a constant aging of all the bits of the word
is obtained.

During both write and erase cycles the memory situ-
ation is checked continuously ; therefore after each
write or erase pulse a read operation is carried out.
The write or the erase operations are stopped as
soon as the result of the read operation is valid.

WRITE CYCLE. The peak of the current flowing
through pin 2 during a write operation is shown in
fig. 3, while fig. 4 shows the envelope of the same
current.

The typical write time is 3-4 ms for the first cycles
and increases to about 30 ms after 1000 cycles.

Figure 3.
40mA
12mA
—
66 Iaz u.l N6us | AFTER ABOUT 30msec
—»t —
s — 5-5479
Figure 4.
1A
(mA)
40
|2 T S
r
5 H
—
Typ.max.20 msec Typ.max8msec [ t(ms)

S-5480

ERASE CYCLE. Fig. 5 shows the timing and the
waveform of the current flowing through pin 2 dur-
ing the erase operation. The peak current is 7 mA
(max) during the erase cycle and 6 mA (max) dur-

6/23 L3y SGS-THOMSON

ing the read cycle. The typical erase time is 10 ms
for a new device and it increases with the number
of modify operations up to 200 ms after 1000 cycles.

MICROELECTRONICS
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Figure 5.

128us _|32) 4L |52

256us

L e

7mA
6mA

S-5481

In order to protect the memory in case of failure of some bits the modify operation is stopped after 1 sec.

READ CYCLE
Fig. 6 shows the waveform of the current during a read operation.
Figure 6.
6mA
46 | B4ps
128us
480msec _J

S-5482

PIN 3. MEMORY TIMING OUTPUT

This output gives the timing for the pulses to be ap-
plied at pin 2 during the modify and read cycles. The
output consists of an open drain transistor.

PIN 4. FINE TUNING D/A
A D/A converter with 16 step resolution and a fre-

quency of 15 KHz can be used to generate a volta-
ge which, if fed to a varicap diode in parallel to the
AFC discriminator, will detune the receiver by a
small Af while maintaining the action of the Digital
AFT. This output can be used in conjunction with
both Linear and Digital AFT modes of operations.

L3y sGs:THOMSON 7123
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Figure 7.

,,,T_ ————

64usec.

— 5 ?
- - I, I 7_| I B MiD RANGE

FT&l

Rk

S- 6016

FINE TUNING OUTPUT

The Fine tuning function operates as follows :

_ At the start of any automatic or manual search,
the output is set at the mid range.

- When the search has been compieted it is
possible to operate on FT + commands.
The store command memorizes this information
together with the 13 tuning voltage and 2 bit and
information.

- Modification time of FT D/Ais of 1 step every 200
ms if issued locally or every 2 received signals
from Remote control transmitter.

PIN 5. TUNING D/A

A 2" = 8192 step pulse modulated signal for the
tuning voltage is available on this pin.

8/23
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Pulse modulation is implemented by combination of
a rate multiplier and pulse width principle.

With a tuning voltage increasing from zero, the num-
ber of pulses increases continuously up to 2° = 256 ;
starting from this point the number of pulses remains
the same but the pulses get larger until they reach
the maximum content of the internal counter. The
output consists of an open drain transistor which of-
fers a low impedance to ground when in the ON
state.

MICROELECTRONICS
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Figure 8.
o]
— CONvé:TER —_} T # VARICAP
- -~ £
: -
o b1l
: VA vB vC
- U
- N
vC ] r
- - DOWN-uP - - - e
PIN 6. DIGITAL AFT STATUS OUTPUT Figure 10.
This output shows the status of the digital AFT. Itis
low when the digital AFT is enabled and it can di-
rectly drive a LED. 7 8
The output consists of an open drain transistor 455 10 S10KHz
Figure 9. _‘{ [”, _
— T MAX 13.2V
/ IOOpF IOOpI
S-6018
PIN 9. Vpp

6017

PINS 7-8. OSCILLATOR INPUT/QUTPUT

The frequency of the clock oscillator should be be-
tween 445 and 510 kHz using a cheap ceramic res-
onator. In these conditions the value of the ref-
erence frequency of the transmitter can be in the
same range. In other words the transmitter and the
receiver can operate with different reference fre-
quencies.

The supply voltage has to be comprised in the range
4.75t05.25 V. When it is applied an internal power
on reset of 0.5 s is generated.

The memory position 1 is automatically read if the

PIN 10. TEST

This pin is used for testing and has to be connected
to Vss.

PIN 11. I.R. SIGNAL INPUT

The integrated receiver decodes signals transmitted
by M708, address 9.

L7 sGs-THOMSON 923
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The minimum signal to be applied is 0.5 V peak to
peak. (AC coupled).

The receiver input section performs the following

tests on the incoming signal to achieve the necess-

ary noise immunity :

- measurement of the pulse distance (time base
synchronization)

- check of the position of the received bits opening
window at the time bases

- check of the parity bit

- check of the absence of pulses between the
parity bit and the stop-pulse

- check of noise level ; the receiver checks para-
sitic transient inside and outside the time win-
dows.

If the above test conditions are not fulfilled, the re-
ceived word is rejected and not decoded. If the re-
ceived signal is acknowledged as a valid word it is
stored an decoded.

The end of transmission will be acknowledged by
receiving the end of transmission code or by means
of an internal timer if the transmission remains inter-
rupted for more than about 550 ms.

Figure 11.
0
72;2513620 Supply Voltage R c
C M4908B of TDA 2320
- I M4S1B 5 22K |47 nF
5-6019/1 U U 12 10K |47 nF
MA490B/M491B REMOTE CONTROL RECEIVER TRUTH TABLE.
TRANSMITTER M708 ; ADDRESS CODE N°8
Command I.R. Code .
N° c1 c2 c3 ca c5 cé Function
0 0 0 0 0 0 0 End to Transmission
1 1 0 0 0 0 0 Power On/Off
2 1 1 0 0 0 0 Mute On/Off
3 0 0 1 0 0 0 Memory 1
4 1 0 1 0 0 0 Memory 2
5 0 1 1 0 0 0 Memory 3
6 1 1 1 0 0 0 Memory 4
7 1 0 0 0 1 0 Fine Detuning Up
8 1 1 0 0 1 0 Fine Detuning Down
9 0 0 1 0 1 0 Memory 5
10 1 0 1 0 1 0 Memory 6
11 0 1 1 0 1 0 Memory 7
12 1 1 1 0 1 0 Memory 8
13 1 0 0 0 0 1 Memory Up
14 1 1 0 0 0 1 Memory Down
15 0 0 1 0 0 1 Memory 9
16 1 0 1 0 0 1 Memory 10
17 0 1 1 0 0 1 Memory 11
18 1 1 1 0 0 1 Memory 12
1023 L7 SGS-THOMSON
Y/ saicRoELECTRONICS
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MA490B/M491B REMOTE CONTROL RECEIVER TRUTH TABLE.

TRANSMITTER M708 ; ADDRESS CODE N°8

Command I.R. Code .
N° c1 c2 c3 c4 c5 cé Function
19 1 0 0 0 1 1 Man. Search Up
20 1 1 0 0 1 1 Man. Search Down
21 0 0 1 0 1 1 Memory 13
22 1 0 1 0 1 1 Memory 14
23 0 1 1 0 1 1 Memory 15
24 1 1 1 0 1 1 Memory 16
25 1 0 0 1 1 1 Volume Up Mute
26 1 1 0 1 1 1 Volume Down J Off
27 0 0 1 1 1 1 Memory Addressing
28 1 0 1 1 1 1 Digital AFT On
29 0 1 1 1 1 1 Band Sequential
30 1 1 1 1 1 1 Automatic Search

PIN 12-13. AFT1-AFT2 (STOP/AFT INPUTS)

These pins are enabled during the automatic search
and during normal operation, when the digital AFT
is enabled (see description of pin 17).

The STOP/AFT inputs are also disabled internally

during any program or band change for the duration
of the Mute signal.

These pins work according to the truth table given
below :

M49X Pin 12 M49X Pin 13 Function
TDAA4433 Pin 2 TDA4433 Pin 6 (referred to the tuning voltage)
H L Up
L H Down
L L Middle
H H No Operation

These inputs have two different functions depend-
ing on whether the system is in the search or in nor-
mal operation (AFT control).

The inputs have internal pull-up resistors of 30 KQ

typ.

A) Search mode : after depressing the Automatic
search or preset keys, the levels of the signals
coming from the TDA4433, applied to these pins,
control the search function and determine when
the search must stop, i.e. a TV station has been
recognized.

The circuit operates in the following sequence

(see fig. 12 for reference) :

1 - after pressing the search start key the search
occurs in the FAST UP mode.

2 - eventual transitions available on these inputs
are ignored during the first 15 search steps if
the system is in the UHF or CATV bands.

If the system operates in VHF | and Il the first
60 search steps are ignored. The acceptance
delay of 15 (60) search steps has been intro-
duced to prevent the system from stopping at the

5;' SGS-THOMSON

previous station.

After this time the FAST UP speed is automati-
cally reduced to half during each UP signal (ME-
DIUM UP = FAST UP/2).

A DOWN signal preceded by at least an UP sig-

nal will set the search to MEDIUM DOWN mode

(FAST UP/4).

3 - the next UP signal will switch the search to
SLOW UP speed (61 Hz).

At this point the systems is in normal AFT oper-
ation.

B) Digital AFT operation : when a station is per-
fectly tuned, the input signals coming from
TDA4433 are at middle condition.

If the tuning moves lower than the threshold
below 38.9 MHz, the pin 12 is put H and pin 13
is put L ; the 13 bit internal counter is moved
SLOW UP speed to increase the varicap voltage.
When a detuning occurs in the opposite direc-
tion the input 12 goes Low and 13 goes High and
the tuning voltage is decreased with VERY
SLOW DOWN speed (7.6 Hz).

11/23
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The increase or decrease of the tuning voltage
is stopped as soon as the input returns to middle

conditions.

Therefore during normal operation pins 12 and

13 act as digital AFT control command.

C) Recall from memory : when the digital AFT is
enabled and an information is recalled from

Memory, a fixed value of 8 steps (~ 31
subtracted from the tuning voltage.

2mV)is

This corresponds to a detuning of 0.6 MHz (UHF)
and of 0.3 MHz in VHF Il into that part of the IF

response curve which corresponds to the fully
transmitted sideband.

At this point the AFT operation takes over as de-
scribed in point B above and the exact tuning is
achieved in about 0.2 sec.

This feature increases the AFT capture range
and relaxes the stability requirements of the
tuner, voltage references and the D/A converter.

If the Digital AFT is disable (pin 17 at Vss), the
memory content is read without any change.

Figure 12.
3¢ 35 36 37 I8MHz
— 388
IF RESPONSE P\Y» 8.9 NORMAL AFC POSITION
- — > -39.0MH2
33.4MH2
LOMH2
— !
SEARCH DIRECTION TRANSMITTER
e IDENTIFICATION -
«0 19
PIN 6 L
SIGNALS ON y
TDA 4433 <38.8 >38.8MHz
PIN 2
I
1AR FAST UP A’LM£D|UM upP MEElUMV OOAW_N_” N L > SLOwW _UF‘
SEARCH START T os e Tty S
A N ¢ _NORMAL AFC_ OPERATION
DIGITAL_INFORMATION
1
139.0MHz — o — =
AFC
IHRESHOLD
I8.8MHZ — — 4+ — — - - & —

FREYLLY
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PIN 14. SWEEP SEARCH DISPLAY OUTPUT

This output, which is normally Low, goes High dur-
ing automatic search automatic preset et intervals
of 160 ms for about 40 ms to blank the LED of band
display.

Figure 13.
N LN g BAND
 — LEDS
VSS 5-6020

PIN 15. VOLUME D/A OUTPUT

This output delivers a square wave signal of 7.8 kHz
and duty cycle variable in 63 steps. in case of a con-
tinuous command for varying the volume, the duty
cycle is changed at the rate of the transmitted sig-

Figure 14.

nal (approximately every 102 ms with fret = 500 kHz)
or every 112 ms if issued locally.

Overflow and underflow protection are provided.

The volume output can be switched to Vss and reset
to the previous level by means of the mute on/off
command. It is also reset by the volume Up/Down
and the mains on/off commands.

The volume is muted at each mains on and off com-
mand for about 1 s during the power on reset time
and program change (0.5 s).

At the first power on reset of Vpp1 the volume D/A
is set at the level 21/64. The last level is preserved
until Vpp is not removed.

PIN 16. LINEAR AFT DEFEAT OUTPUT

This output is normally High and goes Low when a
Man Up/Down command is issued.

It returns High with a 1 second delay from the re-
lease of the key, in order to give the user the possi-
bility of the tuning adjustment without the AFT inter-
vention. It goes Low for 0.5 s during program
change.

PO T - Y Y T
MAN UPICOWN

KEY PRESSED

___%

LINEAR AFT

MAN UP/DOWN

KEY RELEASED

-

OEFEAT OUTPUT

L1sec |
—-  5-602'/

PIN 17. DIGITAL AFT ENABLE INPUT

If this input is connected to Vss (GND), the digital
AFT loop is always disabled. If pin 17 is left open or
is connected to Vpp, the digital AFT is automatically
enabled at power on. When a manual up/down

‘7—1 SGS-THOMSON

search command is issued, the digital AFT loop is
disabled and the digital AFT status output is
switched off.

The digital AFT loop is restored by the commands :
Digital AFT on/Automatic search/Automatic preset.

13/23
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PINS 18-19-20-21-22-23-24. (keyboard matrix)
Figure 15.

PiN 20 PIN 19 PIN 18 PINS 24 23 22 0
? Q9 % 9 T j}
x1 x2? b &} x4
2] v2 V]
>t »t te
MEMORY DIGITAL BAND BAND AUTOMATIC
V4 AFT ON SEQ. | PRESET
\ A . A A _
MEMORY | AUTOMATIC POWER BAND
OOWN SEARCH ON/OFF " MEMORY ADDRESSING
\N k \ N W\
MAN
VOLUME BAND
SEARCH FY ur e UME STORE
ue
N A i\ N A
MAN
FT VOLUME BAND
SEARCH MUTE
w ATV
DOWN [o[e 11} 0QOwWN o
A A A A

A command is accepted if the corresponding con-
tact has been closed for a minimum time of 30 ms.
Local inputcommands and |.R. commands have the
same priority.

If a complete I.R. command has been received, the
localinputs are blocked until the command has been
executed and the "end of transmission code" gener-
ated.

Viceversa an |.R. signal cannot be decoded until an
issued local command has been executed.
MEMORY UP/DOWN

Depressing one of these two commands, the mem-
ory position is stepped in the UP or DOWN direc-
tion.

If the key is kept closed, the channels are stepped
UP/DOWN every 0.5 second or every 5 commands
from the transmitter.

In the M490B the locations from 11 to 16 can be

14/23
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skipped in groups of 2 connecting the relevant Y
input to GND.

In the M491B the memory locations 9 to 16 are
jumped if pin 31 is at GND.

BAND SELECTION

The bands can be directly selected or with a step-
by-step command with the following sequence :

VHF |

CATV

VHF Il

UHF

VHF | and so on

Only one band change is performed at each ac-
cepted command.

Disabled bands are automatically skipped. A band
can be disabled connecting the corresponding out-
put to Vss.
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SEARCH MODES
4 modes are available :

a) automatic search -
b) automatic preset (digital AFT)

¢) man up/down (digital and linear AFT)
d) man up/down (linear AFT)

a) AUTOMATIC SEARCH. The search starts from
the actual tuning and band position. During the
search the tuning voltage is always changing from
lower to higher voltage levels. When the end of the
band is reached the search restarts from the begin-
ning of the next band after a 480 ms interruption with
the sequence of step by step band selection. Dis-
able bands are automatically skipped.

The search is stopped when the first station is found
or if a channel selection command is given.

Stop of the automatic search is determined by the
STOP/AFT inputs controlled by the TDA4433 which
converts the AFC-S-curve into an up/down com-
mand.

Atthe end of the search the up/down command con-
trols the correct tuning acting on the counter of the
voltage synthesizer (Digital AFT).

Itis important to call the attention to the Digital AFT
capture range which is larger than the normal linear
AFT as shown in fig. 16.

Figure 16.

Lv LINEAR AFT
CAPTURE RANGE

DIGITAL AFT |
" CAPTURE RANGE 5-6022

Additionally the use of the Digital AFT allows stor-
age of the tuning information corresponding to the
zero point of the AFC-S-curve. This cannot be guar-
anteed using the Linear AFT method only. The lat-
ter is a cheaper system, because it does not require
the use of the TDA4433 but it cannot guarantee
what described above.

As a result of the use of the Digital AFT, the require-
ments for stability of the tuner, of the reference volt-

age source and of stability of the D/A converter are
less critical.

Tuning speed in automatic search, if no station is
found is :

VHF | 8 second
VHF I 8 second
UHF 32 second
CATV 32 second

The tuning and band information can be stored
using the store/memory addressing command.

The search can be stopped by a memory selection
command.

b) AUTOMATIC PRESET. The search starts from
the lowest memory address, tuning voltage and
VHF I band as described in automatic search mode.

When an active station is encountered, the corre-
sponding tuning and band information is automati-
cally stored in the Non-Volatile Memory.

Afterwards the system starts to search for the next
station. The cycle is repeated until all bands have
been swept or the tuning information have been
stored into all address locations. After completing
this cycle the system reads out the tuning informa-
tion of the lowest address.

¢) MAN UP/DOWN WITH DIGITAL AND LINEAR
AFT (pin 17 at Vop). Holding one of these com-
mands pressed, the tuning voltage is increased or
decreased.

During this operation, the Digital AFT is automati-
cally defeated and can only be reconnected with the
"AFT on" command or by an Automatic search or
preset command.

The search speed is kept at minimum (there is no
increment with the time)

Sweep Time Number of Tuning
Band for the Steps/Second
Complete Band
VHF | 128 seconds 64
VHF 1l 128 seconds 64
UHF 512 seconds 16
CATV 512 seconds 6

In case of command received from remote control,
the counter is increased/decreased every two re-
ceived commands.

No band switching is provided at the upper or lower
tuning position.

The volume is automatically muted 3 second after
the key pressure is immediately restored at the re-
lease of the key.

‘Y_I SGS-THOMSON 15/23
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d) MANUAL UP/DOWN WITH LINEAR AFT (pin 17
at Vss). When this control is used the Digital AFT is
disabled.

The Linear AFT output goes low after an up or down
command is issued and it remains Low 1 second
after the release of the key.

The volume is automatically muted 3 second after
the key pressure and is immediately restored at the
release of the key.

Tuning speeds are as follows :

Band Number of Tuning Steps are Second
Time 0 After 1 s After 2 s After 3 s
VHF | 64 128 256 512
VHF il 64 128 256 512
VHF 16 32 64 128
CATV 16 32 64 128

FINE TUNING UP/DOWN
See description of pin 4.

DIGITAL AFT ON
See description of pin 17.

VOLUME UP/DOWN
See description of pin 15.

MAINS ON/OFF
See description of pins 25 and 26.

STORE COMMANDS

2 modes of operations are available.
a) store

b) memory addressing

In order to protect the memory, the store function is
internally disabled after one store cycle.

Itis enabled after a program change or a tuning oper-
ation (it is not disabled by the Digital AFT control).

a) STORE. The tuning information (Tuning D/A,
Fine tuning D/A and band) is stored in a previously
selected memory address when this command is is-
sued.

b) MEMORY ADDRESSING. The tuning informa-
tion can also be stored with this command followed
by the memory position selection.

When this command is accepted all the memory
LEDs are blanked.

Selection of the memory position initiates the store
operations and restores the display.

MUTE ON/OFF

See description of pin 15.

PIN 25. MAINS ON OPTION INPUT
If connected to Vss (GND) the Mains output is auto-

16/23
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matically switched on when Vpp is applied and
memory 1 is read.

If it is connected to Vpp the circuit goes in stand by
condition.

PIN 26. MAINS ON/OFF OQUTPUT

Switch on of the set is controlled by the Mains on
command issued for more than 0.3 s. The output
transistor is set in the off condition to drive through
an integrated pull-up resistor, an external NPN tran-
sistor.

Figure 17.

"

S-6023n

At each Mains on command a memory read out oc-
curs. A Vpp (+ 25 V) is required for this operation, a
nnnnnnnn

switched off. For a correct reading of the memory
the Vpp supply voltage must reach the value of 25
V within 1 second after a Mains on command.

In case of automatic switch on at power on caused
by pin 25 at GND, the total delay is of 1.13 second
(0.13s for Vpp power on reset plus 1 second for
mains on).

The Mains on/off command, if repeated, will switch
the output on (set off).

MICROELECTROMICS
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The last address information is preserved until Vpp
is present.

Next Mains on command will switch the set at the
previously selected memory address and a read
operation will be performed.

PINS 27-28-29-30-33-34-35-36 - MEMORY AD-
DRESS INPUT/OUTPUT

M490B
Up to 16 Memory locations can be selected.

When Vopp is applied to the circuit the address is
automatically preset to the first memory location.

Figure 18.

Selection of a memory location is provided connect-
ing one address input line with an X scanning line
for more than 30 ms ; this condition is internally
latched and the corresponding output buffer is
switched on to drive the LED.

Max drive capacity is of 20 mA with VoL = 1.5V

8 output are provided and 16 channel display is
achieved multiplexing the LEDs with the control out-
puts "Z".

If pins 34, 35, 36 are connected to Vss, the corres-

ponding memory locations are skipped in case of
up/down memory commands.

45t013.2V

X2 IXI
(PIN23) (PIN24)

S - 60241

M491B

These pins operate as output only for display of the
selected memory location. Max drive capability is of
15 mA/1.2 V with the exception of pin 36 that is of
30 mA/1.5 V.

Direct memory selection is only possible by remote
control. A local memory up/down command is avail-
able in case of emergency.

Ly SN

Pin 32 must be grounded.

If pin 31 is grounded, the memory position 9 to 16
are skipped in case of memory up/down commands.

For normal operation pin 31 can be left open or, bet-
ter, connected to Vpp.

PINS 31-32
See description of pins 27 to 30 and 33 to 36.

155



M490B-M491B

PINS 37-38-39-40. BAND INPUT/OUTPUT If one or more bands have to be skipped, the corre-

These outputs are provided 1o select up to 4 bands sponding outputs have to be short-circuited to Vss.

via external PNPs.

Figure 19.
max132v The relation between pins and bands are as follows :
pin 37 = UHF
pin 38 = CATV
:] L —) pin 39 = VHF Il
pin 40 = VHF |
1
S~ 5501

INPUT/OUTPUT CONFIGURATION

Output Open Drain. Output Push-pull.
Yoo
Pin 26.
S-6025
Pins 3, 4, 5, 6, 14, 15, 16, 31, 32 (M490B)
Pins 3, 4, 5, 6, 14, 15, 16, 27, 28, 29, 30, 33, 34,
35, 36 (M491B)
Inputs with Pull-up Load. Inputs/Output with Pull-up Resistor (M490B only).
Yoo Voo
]
L L 1
5-6027
. S- 6028
Pins 12,13,17,18,19, 20, 25 (M490B and M491B)
Pin 31 (M491 only) Pins 27, 28, 29, 30, 33, 34, 35, 36.

1823 L3y SGS-THOMSON .
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Inputs/Outputs (std). Oscillator.
Voo
F* Pin8
S-60
29 Pin 7
Pins 37, 38, 39, 40, 21, 22, 23, 24 (21, 22, 23, 24 6030
are used only for testing purposes). °
IR Input.
Yoo
4| Pin 11
S-6031
19/23
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TYPICAL APPLICATIONS

Manual Search with Linear AFT.

LOCAL COMMANDS
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7 - Power on/off
8 - Volume Up
9 - Volume Down

- Memory Up
- Memory Down

1

LOCAL COMMANDS
2

} Digital AFT

Automatic Search
Automatic Preset
Fine Tuning with D/A

3 - Automatic Search
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M490B-M491B

Digital AFT
Manual Up/Down

Automatic Search
Automatic Preset

LOCAL COMMANDS

- Automatic Preset

8 - Power On/Off
12 - Store

9/10 - Volume Up/Down

11

- Manual Search up/Down

5 - Digital AFT On
6 - Automatic Search

1/2 - Memory Up/Down
7 - Band Sequential

3/4
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LOCAL COMMANDS

M491. Manual Search with Linear AFT (16 memory option)
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M494

SINGLE CHIP VOLTAGE TUNING SYSTEM WITH
4 ANALOG CONTROLS AND uP INTERFACE

= NV MEMORY FOR 20 PROGRAM WORDS
(17 BIT x 20)

- TUNING VOLTAGE 12 BITS

- BAND2BITS

- MULTI STANDARD 2 BITS

- PROGRAM SKIP BIT 1 BIT

- 10,000 MODIFY CYCLES PER WORD

- MIN. 10 YEARS DATA RETENTION

13 BIT VOLTAGE SYNTHESIZER (BRM +

PWM)

= NV MEMORY FOR 4 ANALOG CONTROLS
(6 BIT x 4)

= 4 BAND SWITCH OUTPUTS (VHF | & Ill, UHF,
CATV)

5x 7 KEYBOARD

2 AUDIO VISUAL OUTPUTS (VCR & PC)

2 CODED MULTI STANDARD OUTPUTS (e.g.
PAL, SECAM, NTSC etc.)

DIRECT 112 DIGIT 7 SEGMENT COMMON

ANODE LED DISPLAY DRIVING

s PCM REMOTE CONTROL RECEIVER (M708
transmitter)

= 5 BIT DATA INPUT + CONTROL LINE FOR P
INTERFACE

= LINEAR AFC DEFEAT OUTPUT

FLYBACK/SYNC. COINCIDENCE INPUT FOR

SEMIAUTOMATIC SEARCH

STANDBY OUTPUT

OPTION SELECT :

16 OR 20 PROGRAMS

POWER UP MODE

PROGRAM SKIP DEFEAT

AV OPTIONS

1 * OR DECADE MODE OPTION IN 20 PRO-

GRAM OPTION

TEMPORARY ANALOG UP/DOWN INDICA-

TOR ON LED DISPLAY

BAND SKIP OPTION

» 455 TO 510KHz CHEAP CERAMIC RESON-
ATOR

w VoD =5V £5%. Vpp =25V £ 1V

January 1989

B

Plastic Package
Order Codes : M494 B1

DESCRIPTION

The M494 is a monolithic LS| integrated circuit fab-
ricated in SGS EPM 2 process ; an N-channel, Pla-
nox, double poly MOS process capable of including
a floating gate NV memory cell (EEPROM).

The i.c. has been designed as a complete digital TV
tuning system based on the voltage synthesis prin-
ciple and as a repiacement for all the conventional
potentiometers and band switches particularly in low
cost TV sets. It also provides some functions nor-
mally only associated with higher cost sets. NV
memory is integrated on the chip together with all
the necessary control circuitry to provide the pro-
gram memory. Separate NV memory is also inte-
grated to provide the memory for four analog
controls. A seven segment LED display can be di-
rectly driven by the chip to display the program se-
lected, and the direction of movement of the analog
controls. Provision is made for a remote control re-
ceiver both on and off chip, the latter is interfaced
via a datainput and single control line. (This enables
control by a microprocessor). A local keyboard can
be used with the device in a variety of configurations.
An option select pin provides for different program
number options, power up options and skip associ-
ated functions. This device is another significant
step towards the complete integration of TV control
circuitry.

The device is packaged in a 40 pin DIL plastic pack-
age.

1/24
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PIN CONNECTIONS

\J
D4 qr 00 DATA HANDSHAKE
D3 q: 39p Voo
D2 g3 38 STANDBY
o1 4« f AFC DEFEAT
oo Qs 36[) FB/SYNC COINCIDENCE
OPTION SELECT {6 s REMOTE CONTROL
BISPLAY DRIVE (] 7 k3 1} VOLUME
hai Qs np SATURATION
[ (K] 32, TEST 1
i go M494 ny BRIGHTNESS
e qn 30 MS @
Vss gn 29) MS 1
d 1 iE] 28)) CONTRAST
c (i 2f TUNING
b s 26 05C.0UT
a e 25; OSC.IN
AV O qr % VHF 1
AV e 23; VHF 3
Vep (1] 22 CATY
MEMORY TIMING (] 20 up UHF
5-88101
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vop Supply Voltage -03to7 \'
Vpp Memory Supply Voltage -031to028 \
Vi Input Voltage -03to0 15 \Y
Vo(oty | Off State Input Voltage 15 \Y
loL Output Low Current
LED Driver Outputs : pin a-g 20 mA
pinh +i 35 mA
All other Outputs 5 mA
tep Max. Delay between Memory Timing & Memory Supply Pulses 5 us
Piot Total Package Power Dissipation 1 W
Tstq Storage Temperature - 2510+ 125 °C
Top Operating Temperature 0to+ 70 °C
Cos Capacitance on Option Select Pin 100 pF
Ros Resistance on Option Select Pin 1 KQ
Cok Capacitance on data outputs & keyboard inputs when lines are 150 pF
connected by a keyboard switch closure
Rk Series Resistance of Single Keyboard Switch 10 KQ
Crts Capacitance on Data Handshake Pin 50 pF

Stresses above those under "Absolute Maximum Ratings" may causes 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 relia-
bility.
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DEFINITION OF TERMS

The M494 has four conditions or states that it can
be in which are defined below. Logic LO 0V and logic
HI=5V.

POWERED DOWN
Vpp = 0V. Vpp = OV

ON

Voo = 5V. Vep = 25V. Device driving display nor-
mally. Data Handshake pin configured as RTS i/p.
Standby o/p = HI. All other functions operating nor-
mally.

STANBDBY

Vop = 5V. Vpp = 0V. Device driving display to show
a single static bar (g segment). Data Handshake pin
configured as RTS i/p. Standby o/p = LO. All key-

board commands are disabled except any program
command On/Off. On/Standby. Memory sequence
up or down, 1 * and +10 (decade) commands. All
RC and Data commands are disabled except any
program command, On/Standby, Memory se-
quence up or down, 1 * and *10 (decade) com-
mands. Analog controls. Tuning, AV, MS and AFC
defeat o/p’s = LO. Band o/p’s = HI (externally pulled
up). See Standby section for more detail.

OFF

Vop = 5V. Vep = 0V. Device not driving display. Data
Handshake pin configured as OFF o/p. Standby o/p
= LO. Display disabled and Display drive o/p = Hl
(externally pulled up). All keyboard commands dis-
abled except ON/OFF. Remote and data command
sources disabled. Analog controls, Tuning, AV, MS
and AFC defeat o/p’s = HI (externally pulled up).

STATIC ELECTRICAL CHARACTERISTICS (T, = 0 to 70°C, Vpp = 5V unless otherwise specified)

Value
Pins Sytnbol Parameter Test Conditions Min. Tvp. Max. Unit
Memory lpp Memory Supply Vpp = 26V
Supply Current Write Pk. 3 | mA
Av. 10 mA
Erase P‘k".\ 9 mA
Av. 5 mA
Read Pk. 8 mA
Av. 25 mA
R | Pull Down - 25 KQ
Memory Y.Q'- B Vpop =475V oL = 2.5mA 8 \
Timing low | Leakage Voo = 475V Vo = 26V 100 pA
Tuning Voo Vpp =475V loL = 5mA 1 Vv
| Voo | oo Supply Current Vpp = 5.25V . 100 mA
RC Vi | pktopk ' 05 13.2 v
FB/sync. Vi 0.8 \%
Coin. Input Vi 20 v
i Vpp =5.25V  V, =0.8V -04 mA
R Pull up 30 KQ
Vol. Brigh. Vou Vpp =4.75V  loL = 4mA 1 \
Sat. Contr.
DACs lo(ott) Vpp = 5.25V Vo = 13.2V 50 HA
h+i ‘ _\_/_|L B 1.5 \
Viy 35 \%
|||_ VDD =525V V|L =15V -50 LlA
| R Pull up 200 KQ
VoH Vpp = 4.75V  lgL = 30mA 1.5 \Y
L7 Seomionean =
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STATIC ELECTRICAL CHARACTERISTICS (continued)

Value
Pins Symbol Parameter Test Conditions Min. Typ. Max. Unit
DO, D1 Vi 15 Vv
D2, b3 Vi 35 v
D4
Iy Vpp = 5.25V Vi =15V -0.4 mA
VoL Vpp = 4.75V lo. = TMA 0.4 \
lo(ott) Voot = 5.5V 25 pA
R Pull up 30 KQ
MS0, MS1 VoL Vpp =4.75V  loL = 1TmA 0.4 \
258‘1\6\;1 100t Vpp =525V Vo 13.2V 50 pA
Option Vi 1.5 \
Select Vi 35 v
m Vpp =5.25V V) =15V -04 mA
R | Pullup 30 KQ
Standby VoL Vpp = 4.75V loL = 100},[A 0.4 \
lo Vpp =4.75V Vo =07V 1.6 mA
a, b, c,d, V|L 1.5 Y
etg Vi 35 v
|||_ VDD = 5.25V V|L =15V -50 lJ.A
R Pull up 200 KQ
VoL Voo = 4.75V loL = 15mA 15 Vv
Display VoL Vpp = 4.75V  loL = 5mA 04 \%
Drive o) Vop =5.25V Vo =132V 50 A
UHF, 1l VoL Vpp = 4.75V loL = TmMA 3 \Y
I, CATV Von Vop = 475V lop =~ 150pA| 2.4 v
Vi 1.5 v
ViH 3.5 Vv
lo(otf) Vpp =525V Vg =132V 50 uA
Data VoL Voo = 475V loL = 1mA 3 v
Handshake [y Voo = 475V lop = 150pA | 2.4 v
Vi 1.5 Y
i 35 v
i Vpp =525V Vy =15V -04 mA
R Pull up 30 KQ
loofr) Vpp = 5.25V Vo =132V 50 uA
4/24
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SYSTEM CONFIGURATION

Ry
R
Rg
4.70
4
i [n gt R
3 &_ eldfc|b R
seprog [38 7 35 20
slore_onolog 15
tune up 1
woe down |+
bondseg |,
g v 10
prg down
_fos Jos |os Jos |os ?E@u_v
[eTlal LTl el eT

25 12 3229 )
”ﬁ q_l .ri -u.gx —bsﬁ P__N\ guN\ E#N\ o:_N\
o P NC DEF
aH uw:ll \D‘wﬂn o
B R3s 6800
Sync R35
uSO 8! +wu<
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M494

FUNCTIONAL DESCRIPTION
(clock frequency = 500kHz)

Vob & Vss

Vpop = + 5V £ 5%. When applied, an internal power
on reset of 110ms is generated. The voltage thre-
shold for the reset is in the range 3 to 3.5V but is in
fact the pointat which the internal clock phases start.

Vss = 0V. This pin is connected to the substrate of
the i.c. and is the reference for all parameters of the
device.

OSCILLATOR 11O

The frequency of the oscillator should be between
445 and 510kHz using a cheap ceramic resonator.
The reference frequency of the remote control trans-
mitter must also be in the same range i.e. if the os-
cillator frequency is 455kHz then the transmitter
frequency could be 510kHz or vice versa.

TEST

This pin is normally used for post fabrication testing
purposes only and should be tied to Vss. However
this pin can be used by SGS-THOMSON Microelec-
tronics or the OEM to enable external loading of the
memory. Details of how to achieve this can be fur-
nished by SGS-THOMSON.

REMOTE CONTROL INPUT

The integrated RC receiver decodes signals trans-
mitted by the M708 (address 10). The minimum sig-
nal amplitude should be 0.5V peak to peak at the
input pin. The minimum pulse width should be 8s.

The signal from the preamplifier (TDA8160) is

brought to the RC signal input via an AC coupling
network (see fig. 1).

Vpp TDA8160 R C
5V 2.2KQ 4.7nF
12v 10KQ 4.7nF

Figure 1.

- ——— wes

NN

TDA 8160

$- 8812

6/24 L3 S6s:THOMSON

The input is self biased to approx. 1.5V. When a
large signal is applied to the input a level shift will
take place predominantly due to the coupling net-
work. However another time constant is also visible
due to the coupling C and the internal resistor Ri.
(see figs. 2 & 3).

Figure 2.
L 74 |
1
CONTROL I/
B I
5-8813
Figure 3.

~._ -
. . TR

S TeRic

R e L]

s-80

SIGNAL

Several tests are performed on the signal :

a) Measurement of the pulse distance T (time base
synchronization).

b) Check of the bit positions relative to the time base
windows.

c) Check of the parity bit.

d) Check of the absence of pulses between parity
and stop pulses.

e) Check of the noise level. The receiver checks the
noise level for a time T after each pulse detected.

If all these tests are successful the received word is

stored and decoded. If not it is rejected. The trans-
mission is terminated on reception of the end of

MICROELECTRONICS
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transmission (EOT) code or if the internal timer
measures a transmission interruption of more than
550ms. For more detail concerning the operation of
the RC receiver refer to SGS-THOMSON Technical
Note No. 155 pp11-12.

The RC receiver and the local keyboard have the
same command source priority i.e. a local command
is not accepted until a previously accepted RC com-
mand has been completely executed and the EOT
code transmitted. Similarly if a local command is
under execution then an RC command will not be
accepted. The RC truth table and commands are
shown on the next page.

ANALOG CONTROL OUTPUTS

Four analog control outputs are implemented to pro-
vide for Volume, Brightness, Saturation and Con-
trast from four 6 bit D/A’s. These D/A’s use the Pulse
Width Modulation technique to synthesize a pulse
train of constant frequency but variable pulse width
(PWM). Each output delivers a 7.8kHz square wave
whose duty cycle is variable in 63 steps. External
RC filtering and level shifting is required to realise a
static DC voltage from the pulse train. If the analog
outputs are continuously varied by command from
the keyboard or data command sources the outputs
will change approx. every 112ms (fck = 500kHz) or
approx. every 102ms if the command is issued from
the RC command source. One analog control is spe-
cifically designed as a volume control as mute cir-
cuitry is built in.

On start up reset the analog control outputs except
volume are enabled after a period of approx.
1.1 seconds. In the Standby and Off states all the
analog control outputs are pulled to logic LO.

The normalise command reads the contents of each
analog memory sequentially to its corresponding
counter and D/A output.

TUNING OUTPUT

The tuning voltage is generated from a 13 bit
counter. The program memory stores the 12 MSB'’s
of the tuning word. The range of the AFC circuitry is

at least 3 bits so the LSB of the tuning counter does
not affect the resolution of tuning.

The contents of the counter are converted using a
PWM and a Bit Rate Multiplier (BRM) technique.
13 bits gives 8192 steps which yields a resolution of
approximately 3.9mV with a max. tuning voltage of
32V. This corresponds to a resolution of about
75kHz in the UHF band. The 5 MSB's of the tuning
word are converted using PWM and the remaining
8 bits using BRM. Thus as the tuningword increases
from all zeroes the number of pulses in one period
increases to 256 with all the pulses being the same
length (t = 2us). For values larger then 256 PWM
conversion takes place where the number of pulses
in one period stays constant at 256 but the width
changes. When the pulse width reaches 15t, two
successive pulses "link" together and the number of
pulses decreases. (see fig. 4).

Figure 4.

N* OF
PULSES

256

- —
TUNING
~W ~3Iv VOLTAGE

5-8815

The pulse train is fed to an external low pass filter
to realise a DC voltage. The temperature depend-
ence of this system is predominantly the switching
times of the output pulses and as there are only a
maximum of 256 pulses in one period the tempera-
ture stability is very good.

In Standby and Off states the tuning output is pulled
to logic LO.

L7 S5S-THOMSON 24

MICROELECTRONICS

169



M494

M494 REMOTE CONTROL COMMANDS (address 10, code = 1001)

M708 Function Code
Command

Number 16 Programs 20 Programs C1 Cc2 C3 Ca (1) C6
0 EOT EOT 0 0 0 0 0 0
1 Standby Standby 1 0 0 0 0 0
2 Mute (toggle) Mute (toggle) 1 1 0 0 0 0
3 Program 1 Program 1 0 0 1 0 0 0
4 Program 2 Program 2 1 0 1 0 0 0
5 Program 3 Program 3 0 1 1 0 0 0
6 Program 4 Program 4 1 1 1 0 0 0
7 Contrast up Contrast up 1 0 0 0 1 0
8 Contrast down Contrast down 1 1 0 0 1 0
9 Program 5 Program 5 0 0 1 0 1 0
10 Program 6 Program 6 1 0 1 0 1 0
11 Program 7 Program 7 0 1 1 0 1 0
12 Program 8 Program 8 1 1 1 0 1 0
13 Memory Seq. up Memory Seq. up 1 0 0 0 0 1
14 Memory Seq. down | Memory Seq. down 1 1 0 0 0 1
15 Program 9 Program 9 0 0 1 0 0 1
16 Program 10 Program 0 1 0 1 0 0 1
17 Program 11 — 10 (decade) 0 1 1 0 0 1
18 Program 12 + 10 (decade) 1 1 1 0 0 1
19 Normalise Normalise 1 0 0 0 1 1
20 On/stby (tog.) On/stby (tog.) 1 1 0 0 1 1
21 Program 13 1* 0 0 1 0 1 1
22 Program 14 NOP 1 0 1 0 1 1
23 Program 15 NOP 0 1 1 0 1 1
24 Program 16 NOP 1 1 1 0 1 1
25 Volume up Volume up 1 0 0 1 1 1
26 Volume down Volume down 1 1 0 1 1 1
27 Brightness up Brightness up 0 0 1 1 1 1
29 Brightness down Brightness down 0 1 1 1 1 1
28 Saturation up Saturation up 1 0 1 1 1 1
30 Saturation down Saturation down 1 1 1 1 1 1

The above table showns the difference between the 16 and 20 program options with respect to the remote control commands.
Commands 16, 17, 18 &21 change function between the two options. Commands 22, 23 & 24 should not be used in the 20
program option, as they have no function.
NOP = No operation

8/24
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PROGRAM MEMORY

NV memory (EEPROM) is integrated on the chip to
provide storage for up to 20 stations. Each memo-
ry location is 17 bits in length providing 12 bits for
tuning voltage, 2 bits for band, 2 bits for two coded
multi-standard outputs and 1 bit program skip flag.
Individual program words can be read on command
from the keyboard, remote or data command
sources but can only be written on command from
the keyboard. There are two methods for storing a
program (writing the memory) : pre and post tuning
selection of the program number. See Commands,
section 7. Reading each memory location in se-
quence (up or down) can also be achieved from all
the command sources.

All memory timing functions are provided on chip
and only one external transistor is required to switch
the external memory supply (25V). There are essen-
tially two operations carried out on the memory :
Write/Modify and Read. The Write/Modify cycle con-
sists of 3 steps :

a) All "1s" are written to the bits of the addressed
word.

b) All bits of the word are erased.

c¢) The new contents are written.

Using this method all the bits of the addressed word
are aged the same. For more detail concerning the
write, erase and read current waveforms at the
Memory Supply pin see M490/1 datasheet.

MEMORY FOR ANALOG CONTROLS

The memory for the analog controls is electrically
identical to the main program memory but is or-
ganised as four 6 bit words located in two sequen-
tially addressed words at the memory. Each
word

corresponds to the Volume, Brightness, Saturation
and Contrast outputs. At power on reset and nor-
malise command each memory word is read out to
its corresponding counter and D/A in sequence.

DISPLAY, KEYBOARD AND DATA MULTI-
PLEXING

Logic is integrated on the chip to provide the multi-
plexing between the display, keyboard and data in-
puts. In the On state and with the Data Handshake
pin at logic HI as an input the display and keyboard
are muxed together. See fig. 5. Each column output
goes to logic LO in sequence and the row inputs are
scanned for a key closure. In chronological order
across the total mux. period there is : initialisation,
scan, decision and display periods.

The Data Handshake pin has a complex logical
function. Is has two modes of operation : as a hand
shake /O line to a uP and as an output line to the P
to signal that the M494 is in the Off state. In order
to achieve this function careful signal timing is re-
quired both internally and externally to the chip. See
fig. 6. When the device is in the OFF state the Data
Handshake pin is used to signal this condition to the
uP by being pulled LO.

Figure 5.
MUX PERIOD =< (8ms)
e
e — (2ms) —— —a!
o]
! |
Ll : ;
‘} U '
.
02 -
o :
H ]
! I
03 T T
U i
: :
04 o
7
: LT
i | :
! | |
1 I i
OISPLAY | ) d
ORIVE l
640 ps _J
# 3
F z 2
E 2 o
z 3 8

5-8816
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Figure 6 : Data-input-timing.

i a ) o1
i

' L T
i

i ‘orp

! —

i tcrs

k" 82 |2 |oz ay

oATa — —
HANDSHAKE I | l T

00-04
\TD4
o i1 1
1END OF EXECUTION)
e 'Hs
K/8 AND RC 1P
OATA HANDSHAKE |, - B o L _ DVISVAMEB TILL EOT EXECUTION
PIN CONFIGURATION r r (EOT=END OF TRANSMISSION)
NOT O SCALE 1o on 1o on
sun
N° [Symbol| Parameter [Min. [ Typ. | Max. | unit_
1| tars | Requestto Send Puise (RTS) 5 10 ws_ |
2 ters | Clear to Send (CTS) 512 Hs
3 | tor | Pin Output C 8 ms
4 s Handshake Time 12 Hs
5 | s Data Set up Time [ e J_ 128 ps |
6 1 Data Hold Time 128 256 us |
7 1y Jitter 8 ms |
8 ter CTS to next RTS Pulse 98 1 ms

Note : Oscillator Clock = 500kHz.

DISPLAY

The M494 is capable of directly driving a 1 digit com-
mon anode LED display at the max. sink current of
15mA per segment. The h+i pin is capable of sink-
ing a max. current of 30mA so that these two seg-
ments can be driven from the same pin and be the
same brightness as the other segments.

On instruction from the internal command decoder
the display shows programme number, direction of
analog control movement, decade change or Mem-
ory Addressing function active. Analog controls in
this context are defined as Tuning, Volume, Con-
trast, Saturation & Brightness. The formats of the
display for analog control direction, decade change
and Memory Addressing are shown below respec-
tively :

MEMORY 1#AND
ADORESSING MEM._ ADDR.

For the analog controls the above condition is dis-
played with an "overrun" time of 300ms. i.e. the dis-
play will show the "arrows" for a period of 300ms

after the release of any analog control up or down
key. The Memory Addressing function display
flashes at 5Hz after the Memory Addressing func-
tion is commanded and continues to flash until a pro-

10/24
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gramme is selected or any other command is given.
In 1 * the g segment only flashes at 5Hz and con-
tinues to flash until a programme number is selected
or any other command is given. If in Memory Ad-
dressing and 1 * is pressed then the display above
is shown with segments g & d only flashing at 5Hz
until a programme number is selected or any other
commands is given. When Store or Set Skip Flag
commands are executed the whole display is
flashed at 5Hz for 1 second.

KEYBOARD

It is possible to implement a keyboard with a max.
size of 35 keys as a 5 x 7 array. Fig. 8 shows the ar-
rangement of the key matrix. Each key connects a
row (a-g) with a column (D0-D4) witha max. re
sistance of 10KQ. De-bounce logic is integrated on
the chip that only allows acceptance of a command
if the key is closed for longer than 40ms except for
the On/Standby and On/Off commands where the
relevant keys must be closed for approximately
100ms. This is equivalent to 2 received RC com-
mands).

For the main keyboard matrix (a-g x DO-D4), if the
logic detects two keys closed simultaneously the
display is blanked to indicate this condition to the
user and no command is executed. When the logic
detects only one key pressed the display will re-il-
luminate and the command be executed.
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This avoids confusion as to which command should
be executed and provides feed back to the user. For
the Option select line all options/commands can be
active simultaneously.

1 * mode or decade mode can be selected on the
option select line by the presence of a diode or not
respectively. These two modes are only active for
the 20 program option and are described below :

In 1 * mode the display will toggle in & out of the
condition shown in the Display Section. Access to
programs in the first decade is made by simply pres-
sing any 0-9 program key and access to programs
inthe second decade, whatever the current program
is made by pressing 1 * followed by any 0-9 program
key.

In decade mode on pressing either +10 (decade)
keys the display will light or extinguish the half digit
respectively and simultaneously effect the tuning in-
formation. e.g. if the device is in program 3 press-
ing + 10 (decade) key will give program 13 and then
pressing - 10 (decade) key will give program 3.
Pressing - 10 (decade) again will have no effect.

Figure 7 : Keyboard 16 Programs.

The 20 program option select acts like an enable for
the 1 * or decade modes. i.e. the 1 * or decade
modes are only selectable in the 20 program option.
In 16 program option the function of the 1* key,
program key 0, -10 (decade) & + 10 (decade) are
changed to no function, programme 10, 11 & 12 re-
spectively. i.e. The difference between fig. 7 & 8 for
those keys that change function.

If the 1 * key is pressed followed by brightness up
for example the device will increase the brightness
only and reset the 1 * command i.e. the last com-
mand from any command source will always be
executed ifitis a single keystroke command and
the 1 * command will be reset by it. It is possible
to press the 1 * key on the keyboard and then a pro-
gram 0-9 command from RC or Data command
sources or vice versa. Thus there are 2 methods of
selecting a program from the keyboard for the 16
program option : direct access (only up to 12 pro-
grams) or Memory sequence up/down. And there
are 3 methods of selecting a program from the key-
board for the 20 program option : 1 * mode, decade
mode and Memory sequence up/down.

Figure 8 : Keyboard 20 Programs.
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DATA INPUT
Shown below are the codes for the commands :

M494 DATA COMMANDS

Command Function Code
Number 16 Programs 20 Porgrams Do D1 D2 D3 D4
0 EOT EOT 0 0 0 0 0
1 Program 1 Program 1 1 0 0 0 0
2 Program 2 Program 2 1 0 0 0 0
3 Program 3 Program 3 1 1 0 0 0
4 Program 4 Program 4 0 0 1 0 0
5 Program 5 Program 5 1 0 1 0 0
6 Program 6 Program 6 0 1 1 0 0
7 Program 7 Program 7 1 1 1 0 0
8 Program 8 Program 8 0 0 0 1 0
9 Program 9 Program 9 1 0 0 1 0
10 Program 10 Program 0 0 1 0 1 0
11 Program 11 — 10 (decade) 1 1 0 1 0
12 Program 12 + 10 (decade) 0 0 1 1 0
13 Program 13 1* 1 0 1 1 0
14 Program 14 NOP 0 1 1 1 0
15 Program 15 NOP 1 1 1 1 0
16 Program 16 NOP 0 0 0 0 1
17 Normalise Normalise 1 0 0 0 1
18 Volume up Volume up 0 1 0 0 1
19 Volume down Volume down 1 1 0 0 1
20 Contrast up Contrast up 0 0 1 0 1
21 Contrast down Contrast down 1 0 1 0 1
22 Brightness up Brightness up 0 1 1 0 1
23 Brightness down Brightness down 1 1 1 0 1
24 Saturation up Saturation up 0 0 0 1 1
25 Saturation down Saturation down 1 0 0 1 0
26 Memory Seq. up. Memory Seq. up. 0 1 0 1 1
27 Memory Seq. down Memory Seq. down 1 1 0 1 1
28 On/standby (toggle) On/standby (toggle) 0 0 1 1 1
29 Standby Standby 1 0 1 1 1
30 Mute (toggle) Mute (toggle) 0 1 1 1 1
NO TRANSMISSION (pulled up) 1 1 1 1 1

The above table shown the difference between the 16 and 20 program options with respect to the Data input commands. Com-

mands 10, 11, 12 & 13 change function between the two options. Commands 14, 15 & 16 should not be used in the 20 pro-

gram option, as they have no function.

NOP = No Operation
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The Data input will accept signals whose timing is
defined in fig. 6 and electrical characteristics defined
in the table of static electrical characteristics. The
EOT code must be transmitted after each command
after a min. period of 112ms.

BAND OUTPUTS

Four band outputs are provided for selection of the
signal band : VHF | & Ill, UHF and CATV. Band skip
logic is implemented so that by tieing the relevant
pin to Vss a band can be skipped in regions of no
transmission in that band. The bands can be se-
lected only in a rolling sequence by the band se-
quence keyboard command. The sequence is as
follows :

VHF I, UHF, VHF |, CATV

MULTI STANDARD OUTPUTS

Two coded multi standard outputs (or general pur-
pose TV system flags) are provided so that the TV
set can be designed for use in areas of more than
one transmission standard. This function requires
an external decoder to realise 4 different standards
e.g. PAL 1, PAL 2, NTSC, SECAM etc. The multi
standard sequence command available from the
keyboard gives a simple binary count at the two out-
puts : 00, 01, 10, 11, 00 etc. In Standby and Off
states the multistandard outputs are pulled to logic
LO.

AUDIO VISUAL OUTPUTS

Two audio visual outputs are provided for automatic
selection of a VCR and/or personal computer. The
logic state of the pins depends on the AV option se-
lected, the program option and the program number
selected according to the truth tables below

AV Option 1
16/20 Programs
Program |AVO [AV1

AV Option 2
16/20 Programs
Program |AVO |AV1

160 | 1] o0 o b0
17 0

15/19 0 1 6/6 1 1

Others 0 0 Otheis 0 0

External pull up resistors must be used to realise a
logic HI as the outputs are open drain transistors.
See I/0 Configuration.

AFC DEFEAT OUTPUT

The AFC defeat output is a TTL compatible signal
that is capable of switching the AFC circuitry in and
out. The AFC defeat output is pulled LO on any pro-
gram change including memory sequence up and
down and is held LO for 500ms after execution of
the command. When tune up or down are com-
manded the AFC defeat output is taken to logic LO.
After the tuning operation the AFC defeat is held LO
for 1 second after the key is released. See fig. 8. On
power on & start up resets it is taken to logic LO for
approx. 1.1 seconds.

Figure9.

TUNE UPIDOWN
KEYED RELEASED
'

AFC DEFEAT

5 882

STANDBY

The standby output is a push pull output capable of
directly driving an NPN transistor for switching a
relay. The states of this pin are defined in the de-
finition of terms. When standby is commanded,
available from all command sources as Standby or
On/Standby commands, the standby output is en-
abled.

If the device goes into Standby from On then any
program command will bring the device On with that
program selected. On/Off command from keyboard
only will execute the Off function. On/Standby,
Memory sequence up or down, 1 * and * 10 (de-
cade) commands from any command source will
bring the device On in the program selected before
Standby with the display showing that program only,
i.e. the device executes an On command only.

If the device goes into Standby from Powered down
then the On/Off command from keyboard only and
quence up or down, 1 * and + 10 (decade) com-
mands from any command source will bring the
device On in program 1. i.e. the device executes an
On command only.

L3y SGs-THOMSON 1324
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OPTION SELECT

The Option select pin provides an extra line that per-
forms a "hard wired keyboard function" in conjunc-
tion with the keyboard scanning lines D0-D4. This
line has integrated logic associated with it that
enables one or many of the functions to be active
simultaneously. In contrast, the keyboard inputs a-
g will allow one key active at any given time. See
keyboard section.

Various options can be selected by the connection
or not of a diode as shown in figs. 7 & 8. From left
to right along the Option select line column 1 selects
the number of programs. A diode connected here
selects 20 programs (full complement) and no diode
(default) selects 16 programs only that can be ac-
cessed. The 20 program option only enables selec-
tion of 1 * or decade modes in column 4. In column
2 the AV option defines the state of the AV outputs
for two protocols. These are described in section
Audio visual output. Column 3 defines the state the
M494 powers up in. If no connection of a diode (de-
fault) is made here the device powers up in the Off
state. If a diode is present then the device powers
up in the Standby state. In column 4, activated by
the 20 program option only, the presence of a diode
places the device in 1 * mode and the absence of a
diode selects decade mode. The diode and switch
in column 5 defeats the skip condition and enables
program memory words to be read with the skip flag
set. This allows programming (or reprogramming)
of previously skipped words.

SKIP FUNCTION

Program skip is implemented in the M494 by a
single memory bit associated with each program
word. The bit acts as a flag to the device to indicate
that the program word should be skipped and the
next program word read from the memory in as-
cending or descending order if the skip flag is set.
Programs are skipped only when accessed using
the memory sequence up/down commands. Direct
access to a program from the keyboard, RC or data
command sources will always override the skip
function. e.q. if skip is set on prog. 7 and prog. 7 is
commanded from RC then prog. 7 will be tuned even
if there is nc prog. stored in that memory location.

In order to program the skip bit and to defeatits func-
tion when required two commands are available :
set skip flag and skip defeat. The skip defeat switch
is designed to be activated by a facia panel on the
TV set under which are infrequently used controls.

On the set skip flag command the M494 stores the
current contents of the tuning, band and MS
counters and sets the skip bit. After the set skip
flag operation the contents of the tuning, band and

1424 L7 S5s-THOMSON

MS counters will not change and the device con-
tinues to output these values. The operationis trans-
parentto the userin terms of function but is indicated
on the display by the program number flashing at
5Hz for 1 second. In order to reset the skip bit for
any program word the desired program should be
selected with skip defeated. A station should then
be tuned, if required, and then the store command
issued. The store command automatically resets
the skip flag.

The skip defeat command enables the reading and
writing (plus resetting of skip flag) of memory words
whose skip flag is set. If skip is defeated the device
will only access the number of programs selected
by the option select i.e. If 16 programs only are se-
lected then skip defeat will NOT enable access to
all 20 programs.

RESET

There are two conditions under which the M494 is
reset : power on and start up (On command). Power
onresetis triggered whenever Vpp falls below about
3V. The duration of this resetis 110ms after Vop has
been restored.

POWER ON RESET (Powered down to Off or

Standby states)

After the reset period of 110ms :

a) The program counter is set to program 1.

b) The outputs are disabled as defined in the Off and
Standby states. See Standby & Off definitions.

c) The option selection, keyboard, momentary on
switch and, when in standby, the display, RC and
datainputs become active. For the "activity level"
of the keyboard in Off and standby states. See
Standby & Off definitions.

d) An internal register is set to indicate that the de-
vice has powered up from the powered down
state.

Start up reset (Standby or Off states to On state)

A start up reset is instigated by the reception of the

commands given in the definition of terms or the

Standby section. The following then occurs :

a) The internal register indicating that the device has
powered up from the powered down state is read:

1) If the register is set than the memory word addres
sed by the program counter is loaded into the tu
ning counter and then the analog values are read
rom the memory.

I1) If the register is reset then the previously selec
ted tuning and analog values are left unchanged.

b) The AFC is defeated and the volume muted for a
period of approx 1.7 seconds or 0.6 seconds lon
ger than the other analog outputs.
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c¢) The tuning and analogue outputs, except volume,
are enabled after approx. 1.1 seconds.

d) The volume output is enabled after 1.7 seconds

e) The standby output is pulled up internally to logic
Hi

f) The internal register is reset.

If the device has either of the power up options
(power up in Off or standby states) selected then it
will perform a power up reset but all the outputs and
command sources will remain disabled, then on the
On command, a start up reset will be performed. If
the device is required to power up in the On state
using the momentary mechanical switch connected
to the h+i pin then it will perform an ordinary power
on reset followed immediately by a start up reset.
The outputs and command sources will be enabled
after the periods defined above.

MANUAL TUNING

Manual tuning commands tune up or down, are
available from keyboard only and are provided to
allow both manual station search and tuning ad-
justments. If a continuous tuning up or down com-
mand is made from the keyboard the speed of
movement of the tuning counter is as shown in
fig. 10 for the UHF and CATV bands. Time to is the

start time for the key being pressed. When the
FB/sync. coincidence input is a logic HI the tuning
speed is reduced to 16 steps/sec. If, at time to the
FB/sync. coincidence input is at logic LO than the
tuning.sweep speed jumps immediately to 512
steps/sec.

For VHF Ill & | all these levels are shifted up by a
factor of 2 & 4 respectively giving slowest speeds of
8 steps/sec. and 16 steps/sec. and highest speeds
of 1024 steps/sec and 2048 steps/sec. If the conti-
nuity of command is broken by releasing the key-
board for example then the tuning speed returns to
its slowest speed when the FB/sync. coincidence
input is at logic HI. If the upper or lower limit of a
band is reached during manual tuning then tuning
will continue in the same direction from the opposite
limit after a 480ms delay to allow for the discharge
of the external network.

The tuning counter is 13 bits in length giving a range
of 8192 steps. The UHF band has a bandwidth of
approx. 400MHz. Thus in the UHF band the slowest
speed of 4 steps/sec. gives a tuning speed of about
200KHz/sec. The fastest speed of 512 step/sec.
corresponds to a total band sweep time of 16 sec-
onds.

Figure 10 : Tuning Sweep Speed (UHF & CATV BANDS).
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PROGRAM MEMORY SEQUENCE

A continuous up/down program memory command
from keyboard produces a program change every
500ms. From remote control and data command
sources a continuous program memory sequence
command produces a program change approx.
every 500ms or every 5 received commands. A
memory sequence up or down command issued
from any source will bring the device out of standby
to the program selected before standby was com-
manded. The memory sequence up or down will not
then commence until the command is stopped and
reissued from any source (until an EOT has been
received or internally generated).

MUTE

The sound mute function is available as a toggle
command from all command sources. There are
other commands and functions during which the
sound is muted :

- FB/sync. coincidence - If there is no FB/sync.
coincidence under any conditions the sound
is muted.

- Startupreset - the sound is muted for approx.
1.7 seconds.

- Program change - the sound is muted for 0.6
seconds on any program change ; direct, 1*
+ 0-9 program (only after the second key-
stroke), +10 (decade) & Memory sequence
up/down continuous or single keystrokes.

- Standby & Off states - the sound is muted.

- Band sequence - same as program change.

- The sound is demuted under the following
conditions :

- When the mute command is received from
any source.

- When the device is commanded On from
standby of Off, i.e. if the device was muted
when the standby command was issued then

1624 L3 $6s-THOMSON

when On is commanded it will always start up
with the sound demuted after the reset and
settling period of approx. 17 seconds.

- Volume up - if volume up is commanded
whilst the sound is muted then the volume will
increase from zero.

- Volume down - if volume down is commanded
whilst the sound is muted then there is no ef-
fect.

- Any program change - the sound is NOT de-
muted.

MOMENTARY ON SWITCH

Provision is made for a momentary switch con-
nected between the h+i pin and ground to force the
M494 to make Power on and Start up resets auto-
matically so that the device attains the On state im-
mediately.

The condition of the h+i pin is latched after the reset
period of 110ms. Therefore the period of switch con-
tact closure should be a min. of 120ms.

INPUT/OUTPUT CONFIGURATION
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INPUT/OUTPUT (continued)
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COMMANDS
Command Source Function
Programs 1-12 | KB, D,RC | Reads the contents of the memory location : 2MSB's to the MS counter, next 2
(16 opt.) MSB's to the band counter next 12 MSB's to the tuning counter and D/A and LSB
to skip flag register. Initiates an on command only after standby.

Programs 0-9 KB, D, RC| Reads the contents of the memory location : 2MSB's to the MS counter, next 2

(20 opt.) MSB's to the band counter next 12 MSB's to the tuning counter and D/A and LSB
to skip flag register. Initiates an on command only after standby.

Programs 13-16 | D, RC Reads the contents of the memory location : 2 MSB's to the MS counter, next 2

(16 opt.) MSB's to the band counter next 12 MSB's to the tuning counter and D/A and LSB
to skip flag register. Initiates an on command only after standby.

— 10 (decade) KB, D, RC| Sustracts 10 from the current program (if possible). Initiates an on command only

(20 opt.) after standby.
+ 10 (decade) KB, D, RC| Adds 10 to the current program (if possible). Initiates an on command only after
(20 opt.) | standby.
1 KB, D, RC| Commands the M494 to wait for a 0-9 program command or to reset on any
(20 opt.) | other command. Display shows static half digit and g segment flashing at 5Hz.
Initiates an on command only after standby.

Vol. up/down KB, D, RC| Increments up or down the relevant analog control counter every keystroke or

Bri. up/down continuously every 112ms from KB and every 102ms from the RC and data

Sat. up/down inputs. The display shows an up/down arrow for 300ms min.

Con. up/down

Tune up/down KB Increments up or down the tuning counter. The speed or increment/decrement is
defined by Fig. 10. The display shows an up/down arrow for 300ms min.

Mem. up/down KB, D, RC| The program number (memory location) is incremented/decremented.

Mute (toggle) KB, D, RC| Volume Mute. See mute section.

Standby D, RC Commands the standby state.

On/standby KB, D, RC| Commands the standby state from the on state and the on state from the

(toggle) standby state.

ON/OFF KB Commands the on state when in the off state and commands the off state when
in the on state. See standby section.

Store Program KB The currently addressed memory location is written from the tuning, band and
MS counters and the skip flag is reset. See fig. 11. Execution of this command is
indicated by the display flashing at 5Hz for 1 second.

Store analog KB The analog control memories are written in sequence from the analog control

Controls counters. Execution of this command is indicated by the display flashing at 5Hz
for 1 second.

Band Sequence | KB Command the next band in the sequence as defined in bands outputs section.
One step for each key stroke.

MS Sequence KB Increments the MS counter by binary one. One step for each key stroke.

Normalise KB, D, RC| Reads the analog memories in sequence to their corresponding D/A's. The

Analog analog control outputs are disabled during the read sequence.

Memory KB Strokes the program selected immediately after the memory addressing

addressing command (post tuning program selection). See fig. 12.

Set Skip Flag KB Sets the skip flag on the currently selected program. Execution of this command
is indicated by the display flashing at 5Hz for 1 second.

Skip Defeat 0os Defeats the function of the skip bit to allow reading and writing of the currently

selected program.

KB = Keyboard; D = Data; RC = Remove Control; OS = Option Select.
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Figs. 11 & 12 respectively show in flow diagram form routine for figs. 11 & 12 for either 16 program option
the two methods for storing a station : pretuning pro- or 20 program option with 1 * or +10 (decade
gram selection and post tuning program selection. modes).

Figs. 13, 14 & 15 show the select programme sub-

Figure 11 : Normal Methods for Storing a Station (preselection of program number).
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Figure 12 : Secondary Method for Storing a Station (postselection of program number).
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Figure 13 : Program Selection Routine (16 program).
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Figure 14 : Program Selection Routine (20 program, 1 * mode).
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Figure 15 : Program Selection Routine (20 program, decade mode).
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TYPICAL APPLICATIONS

Below are shown the circuit diagram for various sys- ~ Processor. Also system configuration - without
tem configurations. The configurations shown in- ~ fémote control can be implemented for low cost ap-
clude the remote control feature and the application plication.

for the teletext in conjunction with the M2872 micro-
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M708
M708A

PCM REMOTE CONTROL TRANSMITTER

= 30 CHANNELS/4 ADDRESSES

s« SELECTABLE FLASH/CARRIER TRANS-
MISSION MODE

= END OF TRANSMISSION CODE

= VERY LOW POWER DISSIPATION DURING
TRANSMISSION : DUTY CYCLE 0.15 % (flash
mode), 0.7 % (carrier mode)

= SINGLE CONTACT MATRIX KEYBOARD

= INTEGRATED ANTIBOUNCE AND INTER-
LOCK

= WIDE SUPPLY RANGE (M708 4.5 to 10.5
V)/(M708A 3 to 10.5 V)

» WIDE REFERENCE FREQUENCY RANGE
(445 to 510 kHz ceramic resonator)

= 20 PIN PLASTIC PACKAGE

« TO BE USED IN CONJUNCTION WITH
M490/M491 SINGLE CHIP STATION MEMORY
AND R.C. RECEIVER (flash mode) OR WITH
MICROPROCESSOR CONTROLLED SYSTEM
(carrier mode)

DESCRIPTION

This IC has been developed for remote control in
consumer applications. It uses a highly reliable
transmission code which has the capacity of 1024
channels. Each transmitted word is structured into
4 bits which constitute the address and 6 bits which
constitute the command. However only 2 addresses
and 30 commands are available in this IC. An addi-
tional command (000000) is used to transmit the
"end of transmission code" when the key is re-
leased.

Additional bits are transmitted for synchronization of
transmitter and receiver clocks and for security
checks. The address organization provides simulta-
neous applications without interference among
each system.

The receiver accepts the decoded command only if
the transmitted address matches the address se-
lected at the receiver. Four addresses are available
for this purpose. The reference oscillator is control-
led by a cheap ceramic resonator.

January 1989

ADVANCED DATA

When the M708 works in conjunction with
M490/M491 single chip Station Memory and R.C.
receiver the oscillator frequency can be in the range
445 to 510 kHz and no synchronization is required
with the receiver clock.

The M708 is produced with CMOS Si-gate technol-
ogy and is available in a 20 pin dual in-line plastic
package.

DIP20

ORDER CODES : M708 B1
M708A B1

1/9

This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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M708-M708A

PIN CONNECTIONS

™ [1 zoj Voo

osc.in [ 2 19]) our v v

DO SS 0OSC.IN 0sc.out TEST

OSC.OUT[ 3 18] Vss l

H ﬂg 17] X
ADDRESS

G 5 16 ] z Z - -—our
TRANSMISSION
E 6 \5]TEST MODE HeECaA I MNOGPaQ
{_ 12434 4/15/1 6/
7] 17,}—

P o 13 18
19, %,

] : HB
9 12[] o ) 1]30/
I

5 5566 I

$-5565

Note : The test pin must be connected to Vss.

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Voo Supply Voltage -03to12 "
Vi Input Voltage - 0.3to Vpp +0.3 \
[1o IR Output Current (t < 50 ps) 10 mA
Top Operating Temperature 0to 70 °C

Piot Total Package Power Dissipation 200 mw
Tstg Storage Temperature - 5510125 °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.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vobp Supply Voltage : M708 4510 10.5 \"
M708A 3to0 10.5 \'
A Input Voltage 0to Vpp
l1o| | IR Output Current (t < 50 ps) max. 2.5 mA
fret Reference Frequency 445 to 510 kHz
Top Operating Temperature 0to 70 °C
Is Serial Resistance of a Closed Key Contact max. 2.5 KQ
o Parallel Resistance of Open Key Contact min. 2.2 MQ
Rs Serial Resistance of the Ceramic Resonator max. 20 Q
2/9
L7 SN
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M708-M708A

BLOCK DIAGRAM

ROW INPUTS COLUMN INPUTS
e Pd
ENABLE +4—— osc.in
KEYBOARD LOGIC OSCILLATOR
-} —— osc.our
ADDRESS aan DIVIDERS
> TRANSMISSION CODE LATCH - AND
<] clock GENERaTOR
END OF
OuTPUT TRANSMISSION SEQUENCE LOGIC TRANSMISSION
LOGIC
[
TRANS. MODE TEST s -5560
3/9
‘ SGS-THOMSON
Y/ GaicRomECTRONICS
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Typical values are at 9V and Tymp =25 C

Value
Symbol Parameter Pins Test Conditions - Unit
Min. | Typ. | Max.
oo Supply Voltage Vpp =9 V| Stand-by 5 15 uA
IR Output | gperating
Open (one key 4 7 | mA
closed)
lou H State Vop =9V Vou =8V -15|-25 A
m
IR Output Current Voo =45V Vou =35V] -03 | - 05
loL L State Vpop =9V VoL=1V 15 -25 A
m
IR Output Current Vop =45V VoL =1V 0.3 05
V71H Input Threshold High Selection Inputs | Vpp =9 V 6 v
AtoH Vpp =45V 3
Vi Input Threshold Low Selection Inputs | Vpp =9 V 3 v
KtoQ Vpp =45V 15
he Input Low Current Pull-up Inputs Vpop =9V - 60 —-300| pA
AtoH Vi =45V
IiH Input High Current Pull-down Vpp =9V 60 300 uA
Inputs Vi =45V
Kto Q
I Input High Current Address Vop =9V 150 uA
Selection Vi =825V
Inputs (oscillator running)
I Input Leakage Current | Trans. Mode Vpp =9V 1 HA
Test Pin Vin=0to 9V
los Output Current Osc. Out. Vpp =9V -2 -8 uA
Osc. In. = Vgs
4/9
c"" SGS-THOMSON
Y/ icrosLEcTRONICS
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TRUTH TABLE

Command Input Code Command Bits
N° A C E G HJ[I ™ O P Q|Ct C2 C3 C4 C5 C6
0 END OF TRANSMISSION 0 0 0 0 0 0
1 X X 1 0 0 0 0 0
2 X X 1 1 0 0 0 0
3 X 0 0 1 0 0 0
4 X X 1 0 1 0 0 0
5 X X 0 1 1 0 0 0
6 X X | 1 1 1 0 0 o0
7 X X 1 0 0 0 1 0
8 X X 1 1 0 0 1 0
9 X 0 0 1 0 1 0
10 X X 1 0 1 0 1 0
11 X X 0 1 1 0 1 0
12 X X 1 1 1 0 1 0
13 X X 1 0 0 0 0 1
14 X X 1 1 0 0 0 1
15 X 0 0 1 0 0 1
16 X X 1 0 1 0 o0 1
17 X X 0 1 1 0 0 1
18 X X 1 1 1 0 0 1
19 X X 1 0 0 0 1 1
20 X X 1 1 0 0 1 1
21 X 0 0 1 0 1 1
22 X X 1 0 1 0 1 1
23 X X 0 1 1 0 1 1
24 X X 1 1 1 0 1 1
25 X | X 1 0 0 1 1 1
26 X X 1 1 0 1 1 1
27 X 0 0 1 1 1 1
28 X X 1 0 1 1 1 1
29 X X 0 1 1 1 1 1
30 X X 1 1 1 1 1 1
DESCRIPTION The different code introduced for the even and odd

The signals are transmitted with infrared light using
a Pulse Code Modulation. Each word consists of 12
bits. The binary information of a bit is determined by
the time interval between two pulses. If "T" is the
time base, the bits are coded as follows :

Odd bits (1, 3, eic)
0=T
1=2T

Even bits (2, 4, etc.) LT 37 ]
0=T
1=3T

5-5552

"1s" improves the capability to recognize false
codes at the receiver end. For example the double
error which can cause the exchange "10" with "01"
is easily detected. A Parity bit is also added in order
to further increase the reliability of the transmission.
This bitis "1" if the number of transmitted "1" is even
while it is "0" if the number of transmitted "1" is odd.
In addition, every word contains a preliminary pulse,
a start pulse and a stop pulse. The spacing between
the preliminary and the start pulse is 4T. This is fol-
lowed after 1T by 11 data pulses (one parity bit), and
terminated after a 4T interval by a stop pulse. Con-
sequently, a word in which the binary digit 0 occurs
ten times has a total duration of 21T. A word con-
taining ten "1s" has a duration of 36T.

L7 SGs-THOMSON 59

MICROELECTROMICS
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Example :
4T [T|T] 3T | 2T 3T [ T| 3T | T|T)2T T T
0 1 1 1 0
>t
ADDRESS COMMAND
PRELIM. START BITS BITS PARITV STOP
PULSE  PULSE BIT  PULSE

$-5542

SYNCHRONIZATION BETWEEN TRANSMIT-
TER AND RECEIVER

The transmitter and the receiver can operate with
different reference frequencies. Typical values suit-
able for correct operation of the system should be
comprised between 445 and 510 kHz, using a cheap
ceramic resonator.

Synchronization between the transmitter and the re-
ceiver, necessary to obtain the above described
wide range of frequency tolerance is achieved by
measuring in the receiver the interval between the
start pulse and the first data pulse, storing this value
and using it as time base T.

KEYBOARD/CODE REPETITION
One column, input (pins IMNOPQ) has to be con-
nected to one row (pins ACEGH) input to activate

the transmitter. The contact must be continuously
closed for a minimum of 25 ms.

Double and multiple contact operations are not ac-
cepted. The command information is repeatedly
transmitted at intervals of 102 ms (fref = 500 kHz) as
long as the push button remains operated. When
the contact is interrupted the circuit transmits, after
a pause of 18 ms, the "end of transmission code"
and returns to stand-by mode. If the contact is inter-
rupted while acommand is being transmitted the cir-
cuit carries on with the transmission to the end. After
a pause of about 18 ms it transmits the end of trans-
mission code.

No command is accepted until the "end of trans-
mission code" is over.

-« e
ANTIBOUNCE
(25ms)

RtPI'_l I ION TlMt
(102ms)

COMMAND COMMAND END OF
TRANSMISSION TRANSMISSION TRANSMISSION
KEY FLASH CARRIER KE CODE
CLOSED MODE MODE RELEASED l

Qmml

B

S -5593

6/9
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M708-M708A

TRANSMISSION MODE (pin T)

The M708 can operate in Flash (pin T = Vpp) or Car- these formats respectively :
rier (pin T = Vss) transmission modes. Using a refer-

ance frequency of 500 kHz the output signal has

Flash Mode

I
.

0 ps Transmission time
min. =2.1 ms

T =100p5

J max. = 3.6 ms

e

> duty cycle =0.15 %
5-5555

Carrier Mode

26ps

" 142,02 ps o

8ps f = 38.43KHz Transmission time
Il”“”ll“ |||| min. = 32.76 ms

T=156ms

max = 56.16 ms
duty cycle = 0.7 %
- 5-5554

ADDRESS (pins X, Z)

The address information is coded and transmitted as follows.

ADDRESS BITS
A~

COMMAND BITS

AND START PULSE

PRELIMINARY PULSE | Al

A2

A3 | A4 | C1 C2 | C3 | C4 |C5 | C6 |PARITY| STOP

BIT PULSE

I

Address Transmitted Code Address Input Code
Number A1 A2 A3 A4 X z

1 0 0 0 0 L L

2 1 0 0 0 H L

9 0 0 0 1 L H

10 1 0 0 1 H H

7/9
‘_YI SGS-THOMSON

MICROELECTRONICS .
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M708-M708A

The Address inputs have internal pull-downs which are disabled during stand-by.

Single address selection

Multiple address selection

X X Z
Voo v ADDRESS 2
0D po—d
O
ADDRESS 2 p !
ADDRESSI10
S- 5568 $-5567/1
Note : Unused inputs can be left open or connected to Vss.
TYPICAL APPLICATIONS
FLASH MODE
KXY
+ O (. ———
9V

ADDRESS

[ oene |

KEYBOARD @

=

M708/A

 100pF ===

I

45510 510KHz

i

= 100pF

$-5569/2

INFRARED DIODE PEAK CURRENT =1.8 A
TOTAL AVERAGE CONSUMPTION = 6.5 mA

8/9
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M708-M708A

CARRIER MODE

a3n

+ O— -
9v

O ADDRE SS

Voo

KEYBOARD C M708/A
45510 510KHz2
e

100pF e 'J-IOOpF

I

$S-9%70/2

INFRARED DIODE PEAK CURRENT = 1.25 A
TOTAL AVERAGE CONSUMPTION = 13 mA

by S5mome

9/9
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M708L

PCM REMOTE CONTROL TRANSMITTER (LOW VOLTAGE)

s 2.2 TO 5 V OPERATING SYPPLY VOLTAGE
RANGE

= 30 CHANNELS/4 ADDRESSES

s SELECTABLE FLASH/CARRIER TRANS-
MISSION MODE

s END OF TRANSMISSIONE CODE

= VERY LOW POWER DISSIPATION DURING
TRANSMISSION. DUTY CYCLE : 0.15 % (flash
mode), 0.7 % (carrier mode)

= SINGLE CONTACT MATRIX KEYBOARD

= INTEGRATED ANTIBOUNCE AND INTER-
LOCK

=« WIDE REFERENCE FREQUENCY RANGE
(455 to 510 KHz ceramic or LC resonator)

= 20 PIN PLASTIC PACKAGE

s TO BE USED IN CONJUNCTION WITH
M490/M491 SINGLE CHIP STATION MEMORY
AND R.C. RECEIVER (flash mode)

DESCRIPTION

This IC has been developed for remote control in
consumer applications. It uses a highly reliable
transmission code wich has the capacity of 1024
channels. Each transmitted word is structured into
4 bits which constitute the address and 6 bits which
constitute the command. However only 2 addresses
and 30 commands are available in this IC. An addi-
tional command (000000) is used to transmit the
"end of transmission code" when the key is re-
leased.

Additional bits are transmitted for synchronization of
transmitter and receiver clock and for security
checks. The address organization provides simulta-
neous applications without interference among
each system.

The receiver accepts the decoded command only if
the transmitted address matches the address se-
lected at the receiver. Two address are available for
this purpose. The reference oscillator is controlled
by a cheap ceramic resonator.

When the M708L works in conjunction with
M490/M491 single chip Station Memory and R.C.
receiver the oscillator frequency can be in the range
445 to 510 KHz and no synchronization is required
with the receiver clock.

January 1989

The M708L is produced with CMOS Si-gate tech-
nology and is available in a 20 pin dual in-line plas-
tic package.

Plastic Package

ORDER CODE : M708LB1

PIN CONNECTIONS (top view)

\

™ 0 2] Voo

05C. iN [ 2 13]) our

osc.our (|3 ‘e] vss

H [ ’ 1 ] x

6 s wl] 2

M708

3 Qs 15 ;]rssv

c 1 5] a

A Qe nf] e

1 [: ) 1)) o

M fro " ] N

5-5569%
Voo Vss  0sCIN  Oscour  TEST
L
]
ADORESS
77— M708 p-— our
TRANSMISSION |
MODE H E C A M P Q
T
[ _ 1) 24 3 adsiles
7 w,
o 1) 18,
19, %,
I £
!

Note : The test pin must be connected to Vss

17
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M708L

BLOCK DIAGRAM

ROW INPUTS COLUMN INPUTS
ENABLE 0SC.IN
KEYBOARD LOGIC OSCILLATOR
0SC.0uUT
ADDRESS 7 DIVIDERS
TRANSMISSION CODE LATCH ~— AND
-« CLOCK GENERATOR
END OF
OUTPUT TRANSMISSION SEQUENCE LOGIC TRANSMISSION
f LOGIC
TRANS.MODE TEST S -$560
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Voo Supply Voltage —-03to55 \
Vi Input Voltage - 0.3to Vpp +0.3 \
[o] IR Output Current (t < 50 ps) 10 mA
Top Operating Temperature 0to 70 °C
Piot Total Package Power Dissipation 200 mwW
Tstg Storage Temperature - 5510125 °C

Stresses above those listed under " Absolute Maximum Ratings" may causes 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.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Voo Supply Voltage 22t05 \"
' Input Voltage 0to Vpp
lol IR Output Current (t < 50 ps) max 2.5 mA
fref Reference Frequency 445 to 510 kHz
Top Operating Temperature 0to 70 °C
rs Serial Resistance of a Closed Key Contact max 2.5 kQ
o Parallel Resistance of Open Key Contact min 2.2 MQ
Rs Serial Resistance of the Ceramic Resonator max 20 Q

/
= L7 e NN
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M708L

TRUTH TABLE

c d Input Code Command Bits
N° A C E G H T | M N (o} P Q C1 C2 C3 C4 C5 Cé6
0 End of Transmission 0 0 0 0 0 0
1 X X 1 0 0 0 0 0
2 X X 1 1 0 0 0 0
3 X X 0 0 1 0 0 0
4 X X 1 0 1 0 0 0
5 X X 0 1 1 0 0 0
6 X X 1 1 1 0 0 0
7 X X 1 0 0 0 1 0
8 X X 1 1 0o 0 1 0
9 X X 0 0 1 0 1 0
10 X X 1 0 1 0 1 0
1 X X 0 1 1 0 1 0
12 X X 1 1 1 0 1 0
13 X X 1 0 0 0 0 1
14 X X 1 1 0 0 0 1
15 X X 0 0 1 0 0 1
16 X X 1 0 1 0 0 1
17 X X 0 1 1 0 0 1
18 X X 1 1 1 0 0 1
19 X X 1 0 0 0 1 1
20 X X 1 1 0 0 1 1
21 X X 0 0 1 0 1 1
22 X X 1 0 1 0 1 1
23 X X 0 1 1 0 1 1
24 X X 1 1 1 0 1 1
25 X X 1 0 0 1 1 1
26 X X 1 1 0 1 1 1
27 X X 0 0 1 1 1 1
28 X X 1 0 1 1 1 1
29 X X 0 1 1 1 1 1
30 X X 1 1 1 1 1 1
STATIC ELECTRICAL CHARACTERISTICS (T, = 25 °C)
Val
Symbol Parameter Pins Test Conditions - aue Unit
Min. | Typ. | Max.
oo Supply Voltage Vpp =5V | Stand-by 3 10 HA
IR Output " operating
Open (one key
closed) 4 7 mA
loH H State Vop =3V Vo =2V -1 -2 mA
IR Output Current Vop=22V Vou=1V | -03|-05
loL L State Vpp =3V VoL=1V 1 2 mA
IR Output Current Vop =22V VoL =1V 0.3 0.5
m Input High Current Address Vpp =3V
Selection V=3V 150 HA
Inputs (oscillator running)
I Input Leakage Current | Trans. Mode | Vpp =3 V
Test Pin Vn=0to3V 1 A
LN SGS-THOMSON 7
Y/ NicroEECTRONICS
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M708L

DESCRIPTION

The signals are transmitted with infrared light using
a Pulse Code Modulation. Each word consists of 12
bits. The binary information of a bit is determined by
the time interval between two pulses. If "T" is the
time base, the bits are coded as follows :

L' LA

Odd bits (1, 3, etc.) I “o" l "t I

0=T
1o o7 5-5561

37 1]

5-5552

Even bits (2, 4, etc.)
0=T
1= 3T

The different code introduced for the even and odd
"1s" improves the capability to recognize false
codes at the receiver end. For example the double
error which can cause the exchange "10" with "01"
is easily detected. A Parity bit is also added in order
to further increase the reliability of the transmission.
This bitis "1" if the number of transmitted "1" is even
while it is "0" if the number of transmitted "1" is odd.
In addition, every word contains a preliminary pulse,
a start pulse and a stop pulse. The spacing between
the preliminary and the start pulse is 4T. This is fol-
lowed after 1T by 11 data pulses (one parity bit), and
terminated after a 4T interval by a stop pulse. Con-

sequently, a word in which the ninary digit 0 occurs
ten times has a total duration of 21T. A word con-
taining ten "1s" has a duration of 36T.(see Example)

SYNCHRONIZATION BETWEEN TRANSMITTER
AND RECEIVER.

The transmitter and the receiver can operate with
different reference frequencies. Typical values suit-
able for correct operation of the system should be
comprised between 445 and 510 KHz, using a
cheap ceramic resonator.

Synchronization between the transmitter and the re-
ceiver necessary to obtain the above described
wide range of frequency tolerance is achieved by
measuring in the receiver the interval between the
start pulse and the first data pulse, storing this value
and using it as time base T.

KEYBOARD/CODE RECEPTION.

One column input (pins IMNOPQ) has to be con-
nected to one row (pins ACEGH) input to activate
the transmitter. The contact must be continuously
closed for a minimum of 25 ms.

Double and multiple contact operations are not ac-
cepted. The command information is repatedly
transmitted at intervals of 102 ms (fret = 500 KHz)
as long as the push button remains operated.

When the contact is interrupted the circuit transmits,
after a pause of 18 ms, the "end of transmission
code" and returns to stand-by mode. If the contact
is interrupted while a command is being transmitted
the circuit carries on with the transmission to the
end. After a pause of about 18 ms it transmits the
end of transmission code.

No command is accepted until the "end of trans-
mission code" is over.

Example
| LT lTlTI 37 IZTI 37 |Tl 37 ITITIZT|1|T| 2l '
il I N N R BN Bl Bl B B B I
ADDRESS COMMAND t
PRELIM, START BITS BITS PARITY  STOP
PULSE  PULSE BIT PULSE
5-5542
a7
Ly7 SGS-THOMSON
Y/ wicromLsCTRONICS
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M708L

COMMAND COMMAND END OF
TRANSMISSION TRANSMISSION TRANSMISSION
KEY FLASH CARRIER KEY CODE
CLOSED MODE MODE RELEASED l

\
Lll 18ms ‘

ANTIBOUNCE  REPETITION TIME
(25ms) (102ms)

S-55%3

TRANSMISSION MODE (Pin T).

The M708 can operate in Flash (pin T = Vp) or Carrier (pin T = Vss) transmission modes. Using a reference

frequency of 500 KHz the output signal has these formats respectively :

Flash mode
Transmission time
—J min. = 2.1 ms

max. = 3.6 ms

T =100 Hs duty cycle = 0.15%

5-5555

Carrier mode

— 26ps
8ps f = 38.43KH2 Transmission time
min. = 32.76 ms
— max. = 56.16 ms

142.02 ps J duty cycle = 0.7%

T=156ms

5-5554

ADDRESS (Pin X, 2).
The address information is coded and transmitted as follows :

ADDRESS BiTS COMMAND Bi

™\ e N
PRELIMINARY PULSE | A1 | A2 | A3 | A4 | C1 | C2 | C3 | ca | c5 | C6 |PARITY STOP.
AND START PULSE BIT | PULSE
H—
‘ SGS-THOMSON 517
Y/ sicrorEcTRORICS
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M708L

Transmitted Code Address X 2
Address Input Code " Vob
Number ™0™ A2 A3 A4 | X 2z
1 0 0 0 0 L L
2 » 0 0 0 " . ADDRESS 2
9 0 0 0 1 L H
10 1 0 0 1 H H
The Address inputs have internal pull-downs which S- 5568
are disabled during stand-by.
Note : Unused inputs can be left open or connected to Vss.
TYPICAL APPLICATION (flash mode)
STANDARD
330
+ O TP — +—
3v ADDRESS
l Voo TMODE
BD238
| OUT
i o= 220pF
KEYBOARD 0.22 0.22
M708L Vs o o
>
E = Y <
.
44510510 KHz
tHDF'
100pF = 100pF
I I S5-6796

6/7
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/4 mncm@.lﬁrmw@mucs
202



M708L

VOLTAGE DUPLICATOR

+ O— *
v
3 ADDRESS E]” o 150pF =2 -
. | BC297
{ y et
Voo TmoDE
220 0
9
0390
BC109
Y K
KEYBOARD M708L ' o 80237
=5 ==2150F
LIEST 470 2701
445 to S10KHz
t— 0
100pF = ===100pF
I I 5-6797
. 717
&7 o
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M709/A
M710/A

PCM REMOTE CONTROL TRANSMITTERS

= M 709 : 40 COMMANDS x 16 ADDRESSES

= M 710 : 64 COMMANDS x 16 ADDRESSES

=« ADDRESS ORGANIZATION PROVIDES WIDE
RANGE OF SIMULTANEOUS APPLICATIONS
WITHOUT INTERFERENCE BETWEEN SYS-
TEMS

= IMPROVED PCM TRANSMISSION CODE
PROVIDES EASY RECOGNITION OF FALSE
SIGNALS

= "FLASH" OR "CARRIER" PIN SELECTABLE
TRANSMISSION MODES

= END OF TRANSMISSION CODE

= SINGLE CONTACT MATRIX KEYBOARD

= INTEGRATED ANTIBOUNCE AND
INTERLOCK

= WIDE SUPPLY RANGE (M709/M710 4.5 to
10.5V)/(M709A 3to 10.5 V)

= WIDE REFERENCE FREQUENCY RANGE
(445 to 510 kHz ceramic resonator)

= VERY LOW POWER CONSUMPTION DURING
TRANSMISSION. OUTPUT DUTY CYCLE 0.15
% (flash mode). 0.7 % (carrier mode)

s TO BE USED IN CONJUNCTION WITH M104
OR M105 R.C. RECEIVERS (flash mode).
THE CARRIER MODE IS FOR =P DECODING
(e.g. PLL frequency synthesizer with
M3870/M3872 and M206)

DESCRIPTION

These ICs have been developed for remote control
in consumer applications (TV, radio, videorecord-
ers) or in the industrial field and use a highly reliable
transmission code which has a capacity of 1024
channels. Each transmitted word is structed into 4
bits which constitute the address and 6 bits which
constitute the command (64 commands available).
One command (1 st = 000000) is used to transmit
the "end of transmission code " when the key is
released. Additional bits are transmitted for syn-
chronization of transmitter and receiver clocks and
for security checks. The address organization pro-
vides a wide range of simultaneous applications
without interference between systems. The receiver
accents the decoded command only if the trans-
mitted address matches the address selected at the
receiver. 16 addresses are available for this pur-

pose.

October 1988

The reference oscillator is controlled by a cheap
ceramic or LC resonator and when the M709/M710
work in conjunction with the M104 or M105 R.C. re-
ceives the oscillator frequency can be in the range
445 to 510 kHz and no synchronization is required
with the receiver clock. Two types of transmission
mode are available : "Flash" or "Carrier" mode.
The M709 is a simplified version of the M710 which
can only transmit 40 commands with 16 possible ad-
dresses. The M710 on the other hand has the full
system capacity : it can transmit 64 commands with
16 addresses.

The M709 and M710 are produced with CMOS
Si-gate technology and are available in 24 and
28-pin dual in-line plastic packages respectively.

M709/A

DIP-24

M710/A

ORDER CODE : M709 Bt
M710 B1
M709A B1
M710A B1

1/10
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PIN CONNECTIONS
TRANSM. 1, ~ 2 :l v L%?)réSM.[ 1 hd 28] Yoo
MODE 0D osc.IN (]2 27]]  ourteur
osc.w [jz af]l - oureur osc.out [ 3 26[) vss
osc.ouT [}3 22} Vss H I 253’(
: E ) 2 6 Ik 2 ]v ADDRESS
° ' ofy ADDRESS F Qs 23w
c Qs m709a ww £ 0 22f)2
8 q- 18[] 2 D (s M710/A 2 TEST
A Qe i\ TEST ¢ qs 20[) Q
K Qe 6 j a B [1 10 190) P
1 g 5[] P A 0 18]) 0
L On % b ) K |k || N
M 1 uf) N 1 s 16f) M
S-5569/1 L 11 150) NC
S-55511
Note : The test pin must be connected to Vss.
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Voo Supply Voltage -03to 12 \
Vi Input Voltage -0.3to Vpp +0.3 \"
ltol | IR Output Current (t < 50 ps) 10 mA
Piot Total Package Power Dissipation 200 mwW
Top Operating Temperature 0to 70 °C
Tstg Storage Temperature —-55t0 + 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.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vop Supply Voltage : M709/M710 451t0 105 Y
M709A/M710A 3to 105 \
V, Input Voltage 0 to Vpp
lo] IR Output Current (t < 50 ps) max. 2.5 mAﬁ
fret Reference Frequency 445 to 510 kHz
Top Operating Temperature 0to 70 °C
rs Serial Resistance of a Closed Key Contact max. 2.5 KQ
o Parallel Resistance of Open Key Contact min. 2.2 MQ
Rs Serial Resistance of the Ceramic Resonator max. 20 Q
21
. L7 e
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FUNCTIONAL DESCRIPTION

Voo Vss  0SC.IN 0SC.oUT  TEST
x —
ADDRESS
w— M709/A ——ouT
Z—-
TRANSMISSION
MODE EDCB A K1 LMNOGPOQ
42/ 344/ 5/]6/]7,
8, 50
16, 3,
- 2%, 1,
32| 33,34 135 136, [37 38 |39
S- 5548
Voo Vgg  OSC.IN  0OSCOUT  TEST
X —
ADDRESS
— M710/A —— ouT
7 —
TRANSMISSION
MODE HGFEDCSBA K 1 LMNO P Q
l 1/ 2/ 3/[ 4/] 5/] 6/ 7/
8, 15,
16 23,
l 21./ 31
3, jED
40, 47,
48 55
d
56,5758 |59/60,61,/62/63,
§-5550/1
3/10

SGS-TH
IO7Q -l
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BLOCK DIAGRAM

ROW INPUTS COLUMN INPUTS
ENABLE +— osc.N
KEYBOARD LOGIC OSCILLATOR
| 1 osc.ourt
ADDRESS - DIVIDERS
- TRANSMISSION CODE LATCH - AND
<] cLock GENERATOR
END OF
OuTPUT 4 TRANSMISSION SEQUENCE LOGIC TRANSMISSION
LOGIC
TRANS.MODE TEST S -5560
4110 SGS-THOMSON
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TRUTH TABLE

600000000000000000000000000000000111111111111111.111.111111111.1114111
n®
M“0000000000000000114|1<|11111.11111100000000000000001111111111111111
.Mn4u000000001111111100000000111111110000000011111111000000001111.1111
o
mm00001111000011110000111100001111000011110000111100_00111100001111
£
ﬁOVM“00110011001100110011001100110011001100110011001100,11001100110011
m0101010101’01010101|0101010101010101010101010101010101010101010101
(] x ey x > x ] x X
Q x x x x > x x x
(o] x x x > x x x x
4 x x x x x x x x
= x x x x x x x x
- x x x x x x x x
- X x x x x x x x
|
O
Ol x x x x x x >
(&)
P
W.H XXX X XXX X
[~
(&) XXX XXX XX
w XX XXX XXX
w - XXX XXX XX
O
|
[=1R%] XX XXX XXX
E
17
Cm XXX XX X X
=
—
m|'5 XXX XXX X X X
2
> X X X X X X
°
c
«
Ello+ammtonNoa QT NOITOVIONDNO -—NDNIVONOVORPO—|IANNOITVONOVDNO - ANNIVONDDO - AUNITUIONDDO — N M
mN TrEFrErrErr s ANNANQNNNANANNNOOOOOOOOO®NT I T IT DWW W0WWI W0 W0 LW O OO O
o
o

5/10
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Typical values are at 9V and Tymp =25 C

Value
Symbol Parameter Pins Test Conditions - Unit
Min. | Typ. | Max.
lop Supply Voltage M709 Pin 24 Vpp =9 V| Stand-by 5 15 HA
M710 Pin 28 IR Output Operating
Open (one key 4 7 mA
closed)
lon H State M709 Pin 23 Vop =9V Vou=8V |-15|-25 A
; m
IR Output Current M710 Pin 27 Voo =45V Vou =35V| -03 | - 05
loL L State M709 Pin 23 Vpp =9V Vg =1V 15 | -25 A
; m
IR Output Current M710 Pin 27 Vpp =45V Vo =1V 03 05
Vry Input Threshold High Selection Inputs | Vpp =9 V 6 y
AtoH Vpp =45V 3
V1L Input Threshold Low Selection Inputs | Vpp =9 V 3
KtoQ v
Vpp =45V 15
he Input Low Current Pull-up Inputs Vop =9V - 60 -300| pA
AtoH ViL=45V
I Input High Current Pull-down Vpp =9V 60 300 A
Inputs Vip=45V
Kto Q
I Input High Current Address Vpop =9V 150 pA
Selection ViL =825V
Inputs (oscillator running)
I Input Leakage Current Trans. Mode Vpp =9V 1 uA
Test Pin Vn=0to9V
los Output Current Osc. Out. Vpp =9V -2 -8 uA
Osc. In. = Vss

DESCRIPTION

The signals are transmitted with infrared light using
pulse code modulation. Each word consists of 12
bits. The binary information of a bit is determined by
the time interval between two pulses.

If"T" is the time base, the bits are coded as follows :

The different code introduced for the even and odd
"1s" improves the capability to recognize false
codes at the receiver end. For example the double
error which can cause the exchange "10" with "01"
is easily detected.

A parity bit is also added in order to further increase
the reliability of the transmission. This bits is "1" if

Odd bits (1, 3, etc) T P the number of transmitted "1s" is even while it is "0"
- if the number of transmitted "1s" is odd.
0=T o oy In addition, every word contains a preliminary pulse,
1=2T7 55561 a start pulse and a stop pulse. The spacing between
the preliminary and the start pulse is 4T. This is fol-
Even bits (2, 4, etc) T 37 lowed after 1T by 11 data pulses (one parity bit), and
I*‘t" - ‘I terminated after 4T interval by a stop pulse.
0=V "o ! Consequently, a word in which the binary digit 0 oc-
1=3T S-55%2 curs ten times has a total duration of 21T.
6/10
Ly SGS-THOMSON
Y/ siicrotLECTROMIGS
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A word containing ten "1s" has a duration of 36T.

Example :
AT [ T|T| 3T (2T 37 (T 37 | T|T[2avr|T|T} 4T
0 1 1 1 0 1 0]0 1 0
A 4 — t
ADDRESS COMMAND ! T
PRELIM. START BITS BITS PARITY  STOP
PULSE  PULSE BIT  PULSE
5-5542

SYNCHRONIZATION BETWEEN TRANSMIT-
TER AND RECEIVER

The transmitter and the receiver can operate with
different reference frequencies.

Typical values suitable for correct operation of the
system should be between 445 and 510 kHz, using
a cheap ceramic resonator.

Synchronization between the transmitter and the re-
ceiver, necessary to obtain the wide range of fre-
quency tolerance described above is achieved by
measuring in the receiver the interval between the
start pulse and the first data pulse, storing this va-
lue and using it as time base T.

KEYBOARD (pins A to Q) / CODE REPETITION

One column input (K to Q) has to be connected to
one row (A to H) input to activate the transmitter.

The contact must be continuously closed for a mini-
mum of 25 ms.

Double and multiple contact operations are not
accepted.

The command information is repeatedly transmitted
at intervals of 102 ms (fref = 500 kHz) as long as the
push button remains operated.

When the contact is interrupted the circuit transmits,
after a pause of about 18 ms, the "end of transmis-
sioncode" and returns ,to stand-by mode.

If the contact is interrupted while a command is
being transmitted the circuit carries on with the
transmission to the end. After a pause of about 18
ms it transmits the end of transmission code.

No command is accepted until the "end of transmis-
sion code" is over.

COMMAND
TRANSMISSION

FLASH CARRIER

KEY
L MODE MODE

CLOSED

ANTIBOUNCE
(25ms)

REPETITION TIME
(102ms)

COMMAND
TRANSMISSION

.7 |
N e N

S -5553

END OF
TRANSMISSION
KEY CODE
RELEASED l

o]

TRANSMITION MODE (pin 7)

The M709/M710 can operate in Flash (pin T = Vpp)
or Carrier (pin T = Vss) transmission modes. Using

a reference frequency of 500 kHz the output signal

Flash mode

—>| I*— 10’.15

has these formats :
Transmission time

J_L min. =2.1 ms

T =1OOIJS

|4
%

max. = 3.6 ms
' duty cycle = 0.15 %

5-5555

7110

IO7R A
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Carrier mode

T 26ps

142.02 ps

4

1=156ms

|

UL

ransmission time

5-5554

min. = 32.76 ms
max. = 56.16 ms
duty cycle =

0.7 %

ADDRESS (pins X, Y, W, 2)

The Address information is coded and transmitted as follows :

ADDRESS BITS COMMAND BITS
> . P —

PRELIMINARY PULSE Al | A2 |A3 | A4 | CI [ C2 | C3 |Ca |C5 | C6|PARITY| STOP

AND START PULSE BIT | PULSE
s

Address Transmitted Code Address Input Code

Number A1 A2 A3 A4 X Y w z
1 0 0 0 0 L L L L
2 1 0 0 0 H L L L
3 0 1 0 0 L H L L
4 1 1 0 0 H H L L
5 0 0 1 0 L L H L
6 1 0 1 0 H L H L
7 0 1 1 0 L H H L
8 1 1 1 0 H H H L
9 0 0 0 1 L L L H
10 1 0 0 1 H L L H
1 0 1 0 1 L H L H
12 1 1 0 1 H H L H
13 0 0 1 1 L L H H
14 1 0 1 1 H L H H
15 0 1 1 1 L H H H
16 1 1 1 1 H H H H

Al L7 SGS-THOMSON
Y/ scrorizcTRONICS
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The address inputs have internal pull-downs which are disabled during stand-by

Single address selection Multiple address selection

X Y W 2Z X Y w z
Voo
ADDRESS13
T
ADDRESS13 "DD<—~<’0
ﬁ[ ADDRESSHT
5-5556 S-5557/1
Note : unused inputs can be left open or connected to Vss
TYPICAL APPLICATIONS
FLASH MODE
3N
+ O— {}
v ADDRESS
O b 2xLD27
Vop j’moos U X
out
8200 'L
220 uF
KEYBOARD K M709/A F
M710/A  |vgg
2xIN4148
TEST
455t0510KHz
100 pF == 'J-100pF
I I
INFRARED DIODE PEAK CURRENT =1.8 A
TOTAL AVERAGE CONSUMPTION = 6.5 mA
LN7 SGS-THOMSON #10
7’ MICROELECTRONICS
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CARRIER MODE

+ O— - —
v ADDRESS

oL Voo U

2xLD2MN

jout

M709/A
EYBOARD
“ 1 Mol TMODE

2xINL148 0.56
vss
1 TEST i
o

45510 510KH2z

o

100pF = 100pF
I S-5559/2

INFRARED DIODE PEAK CURRENT = 1.25 A
TOTAL AVERAGE CONSUMPTION = 13 mA

10/10
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M3004AB1

REMOTE CONTROL TRANSMITTER

» FLASHED OR MODULATED TRANSMISSION

» 7 SUB-SYSTEM ADDRESSES

= UP TO64 COMMANDS PER SUB-SYSTEMAD-
DRESS

= HIGH-CURRENT REMOTE OUTPUT AT VDD =
BV (- IOH = 120mA)

« LOW NUMBER OF ADDITIONAL COMPO-
NENTS

» KEY RELEASE DETECTION BY TOGGLE BITS

= VERY LOW STAND-BY CURRENT (< 2A)

» OPERATIONAL CURRENT < 1mA AT 6V SUP-
PLY

= SUPPLY VOLTAGE RANGE 4 TO 12V

» CERAMIC RESONATOR CONTROLLED FRE-
QUENCY (typ. 450kHz)

» ENCAPSULATION : 20-LEAD PLASTIC DIL

BLOCK DIAGRAM

ADVANCE DATA

DESCRIPTION

The M3004AB1 transmitter IC is designed for in-
frared remote control systems. It has a total of 448
commands which are divided into 7 sub-system
groups with 64 commands each. The sub-system
code may be selected by a press button, a slider
switch or hard wired.

The M3004AB1 the pattern for driving the output
stage. These patterns are pulse distance coded.
The pulses are infrared flashes or modulated. The
transmission mode is defined in conjunction with the
sub-system address. Modulated pulses allow recei-
vers with narrow-band preamplifiers for improved
noise rejection to be used. Flashed pulses require
a wide-band preamplifier within the receiver.

DRV OUTPUTS
ON 1N 2N 3N 4N 5N 6N

wers ([ 11T

ON 0
1N 0
2N o™ KEYBOARD
3N o—|
aNo—] SCAN
5N o—|
6N o—|
T T
ADRM 0——— |
VoD OSCILLATOR
VYL —
oscl 0SCo

PULSE
REMO
DISTANCE —o
MODULATOR OuTPUT
TT
]
|
CONTROL
LOGIC

June 1989

1/9

This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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INPUTS AND OUTPUTS

Key matrix inputs and outputs (DRVON to DRVEN
and SENON to SEN6N).

The transmitter keyboard is arranged as a scanned
matrix. The matrix consists of 7 driver outputs and
7 sense inputs as shown in fig. 1. The driver outputs
DRVON to DRV6N are open drain N-channel tran-
sistors and they are conductive in the stand-by

ADDRESS MODE INPUT (ADRM)

The sub-system address and the transmission
mode are defined by connecting the ADRM input to
one or more driver outputs (DRVON to DRV6N) of
the key matrix. If more than one driver is connected
to ADRM, they must be decoupled by diodes. This
allows the definition of seven sub-system addresses
as shown in table 3. If driver DRV6N is connected
to ADRM, the data output format of REMO is modu-
lated or if not connected, flashed.

The ADRM input has switched pull-up and pull-
down loads. In the stand-by mode only the pull-
down device is active. Whether ADRM is open (sub-
system address 0, flashed mode) or connected to
the driver outputs, this input is LOW and will not
cause unwanted dissipation. When the transmitter
becomes active by pressing a key, the pull-down de-

REMOTE CONTROL SIGNAL OUTPUT (REMO)

The REMO signal output stage is a push-pull type.
In the HIGH state, a bipolar emitter-follower allows
a high output current. The timing of the data output
format is listed in tables 1 and 2. The information is
defined by the distance t, between the leading
edges of the flashed pulses or the first edge of the
modulated pulses (see fig. 3). The format of the out-
put data is given in fig. 2 and 3. The data word starts
with two toggle bits T1 and TO, followed by three bits
for defining the sub-system address S2, S1 and S0,
and six bits F, E, D, C, B and A which are defined
by the selected key.

In the modulated transmission mode the first toggle

OSCILLATOR INPUT/OUTPUT (osci and 0sco)

The external components must be connected to
these pins when using an oscillator with a ceramic
resonator. The oscillator frequency may vary be-

2/ L3y SGs-THOMSON

mode. The 7 sense inputs (SENON to SEN6N) en-
able the generation of 56 command codes. With 2
external diodes all 64 commands are addressable.
The sense inputs have P-channel pull-up transistors
so that they are HIGH until they are pulled LOW by
connecting them to an output via a key depression
to initiate a code transmission.

vice is switched off and the pull-up device is
switched on, so that the applied driver signals are
sensed for the decoding of the sub-system address
and the mode of transmission.

The arrangement of the sub-system address cod-
ing is such that only the driver DRVnM with the hig-
hest number (n) defines the sub-system address,
e.g. if drivers DRV2N and DRV4N are connected to
ADRM, only DRV4N will define the sub-system ad-
dress. This option can be used in systems requiring
more than one sub-system address. The transmit-
ter may be hard-wired for sub-system address 2 by
connecting DRV1IN to ADRM. If now DRV3N is
added to ADRM by a key or a switch, the transmitted
sub-system address changes to 4. A change of the
sub-system address will not start a transmision.

bit is replaced by a constant reference time bit
(REF). This can be used as a reference time for the
decoding sequence. The toggle bits function as an
indication for the decoder that the next instruction
has to be considered as a new command. The
codes for the sub-system address and the selected
key are given in tables 3 and 4.

The REMO output is protected against "Lock-up”,
i.e. the length of an output pulse is limited to
< 1msec, even if the oscillator stops during an out-
put pulse. This avoids the rapid discharge of the bat-
tery that would otherwise be caused by the continu-
ous activation of the LED.

tween 350kHz and 600kHz as defined by the res-
onator.

MICROELECTRONICS
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FUNCTIONAL DESCRIPTION
Keyboard operation.

In the stand-by mode all drivers (DRVON to DRV6N)
are on (low impedance to Vss). Whenever a key is
pressed, one or more of the sense inputs (SENNN)
are tied to ground. This will start the power-up se-
quence. First the oscillator is activated and after the
debounce time tos (see fig. 4) the output drivers
(DRVON to DRV6N) become active successively).

Within the first scan cycle the transmission mode,
the applied sub-system address and the selected

MULTIPLE KEY-STROKE PROTECTION

The keyboard is protected against multiple key-
strokes. If more than one key is pressed at the same
time, the circuit will not generate a new output at
REMO (see fig. 5). In case of a multiple key-stroke,
the scan repetition rate is increased to detect the re-
lease of a key as soon as possible.

There are two restrictions caused by the special

structure of the keyboard matrix :

- The keys switching to ground (code numbers 7,
15, 23, 31, 39, 47, 55 and 63) and the keys

OUTPUT SEQUENCE (data format)

The output operation will start when the selected
code is found. A burst of pulses, including the
latched address and command codes, is generated
at the output REMO as long as a key is pressed.
The format of the output pulse train is given in fig. 2
and 3. The operation is terminated by releasing the
key or if more than one key is pressed at the same
time. Once a sequence is started, the transmitted

Table 1: Pulse train Timing.

command code are sensed and loaded into an in-
ternal data latch.

In contrast to the command code, the sub-system is
sensed only within the first scan cycle. If the applied
sub-system address is changed while the command
key is pressed, the transmitted sub-system address
is not altered.

In a multiple key stroke sequence (see fig. 5) the
command code is always altered in accordance with
the sensed key.

connected to SEN5SN and SEN6N are not cove-
red completely by the multiple key protection. If
one sense input is switched to ground, further
keys on the same sense line are ignored, i.e. the
command code corresponding to "key to ground”
is transmitted.

SENS5SN and SEN6N are not protected against
multiple keystroke on the same driver line, be-
cause this condition has been used for the defi-
nition of additional codes (code number 56 to 63).

data words will always be completed after the key
is released.

The toggle bits TO and T1 are incremented if the key
is released for a minimum time treL (see fig. 4). The
toggle bits remain unchanged within a multiple key-
stroke sequence.

Mode me e e e e me
Flashed 2.53 8.8 - - - 121
Modulated 2.53 - 26.4 17.6 8.8 121

fosc 455kHz tosc =2.2us

tp 4 x tosc Flashed Pulse Width

tm 12 x tosc Modulation Period

tML 8 X tosc Modulation Period LOW
tmH 4 x tosc Modulation Period HIGH

To 1152 x tosc Basic Unit of Pulse Distance
tw 5529 x tosc Word Distance

K7 SN

3/9
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Table 2 : Pulse Train Separation (ty,).

Code ty
Logic "0" 2x T,
Logic "1" 3xT,
Toggle Bit Time 2xTo0r3xT,
Reference Time 3xT,

Table 3 : Transmission mode and sub-system address selection.

The sub-system address and the transmission mode are defined by connecting the ADRM input to one or
more driver outputs (DRVON to DRV6N) of the key matrix. If more than one driver is connected to ADRM,
they must be decoupled by diodes.

Sub-system Driver DRVNN
Mode Address forn =
# S2 S1 S0 0 1 2 3 4 5 6
F 0 1 1 1
L 1 0 0 0 o
A 2 0 0 1 X (0]
S 3 0 1 0 X X (0]
H 4 0 1 1 X X X o
E 5 1 0 0 X X X X (0]
D 6 1 0 1 X X X X X ¢}
M
8 0 1 1 1 0
U 1 0 0 0 [¢] (0]
L 2 0 0 1 X o o
A 3 0 1 0 X X o (6]
T 4 0 1 1 X X X o} (0]
E 5 1 0 0 X X X X (¢] o
D 6 1 0 1 X X X X X o e}
(o] = connected to ADRM
blank = not connected to ADRM
X =don't care.
4/9
:- SGS-THOMSON
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Table 4 : Key Codes.
. - " Code Matrix
Matrix Drive {Matrix Sense F E b c B A Position
DRVON SENON 0 0 0 0 0 0 0
DRVIN SENON 0 0 0 0 0 1 1
DRV2N SENON 0 0 0 0 1 0 2
DRV3N SENON 0 0 0 0 1 1 3
DRV4N SENON 0 0 0 1 0 0 4
DRV5N SENON 0 0 0 1 0 1 5
DRV6N SENON 0 0 0 1 1 0 6
VSS SENON 0 0 0 1 1 1 7
VSS SEN1N 0 0 1 1 1 1 8to 15
VSS SEN2N 0 1 0 1 1 1 16 to 23
VSS SEN3N 0 1 1 1 1 1 24 to 31
VSS SEN4N 1 0 0 1 1 1 321to 39
VSS SEN5SN 1 0 1 1 1 1 40 to 47
VSS SEN6N 1 1 0 1 1 1 48 to 55
SENSN
VSS and 1 1 1 1 1 1 56 to 63
SEN6N
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
VDD Supply Voltage Range -03to+13 \%
Vi Input Voltage Range — 0.3 to (Vpp + 0.3) \Y
Vo Output Voltage Range - 0.3to (Vpp + 0.3) \
t1 D. C. Current into Any Input or Output Max. 10| mA
— |(REMO)M| Peak REMO Output Current during 10ps ; Duty Factor = 1% Max. 300| mMA
Ptot Power Dissipation per Package for Tamp = — 20 to + 70°C Max. 200 | mw
Tstg Storage Temperature Range -551t0 + 150 °C
Tamb Operating Ambient Temperature Range -20to + 70 °C
5/9
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ELECTRICAL CHARACTERISTICS Vgs =0V ; Tamp = 25°C ; unless otherwise specified

Symbol | VDD (V) Parameter Min. Typ. Max. | Unit
Voo (1) Supply Voltage Tamp =0 to + 70°C 4 12 Vv
Supply Current ;
Ipp 6 Act. fosc = 455kHz ; 04 1 mA
lop 9 REMO Outp. Unload. 08 2 mA
Supply Current ;
IDD 6 Inactive (stand-by mode) 2 HA
IDD 9 Tamb =25°C 2 pA
fosc 4 to 11 Oscill. Frequency (cer. resonator) 350 600 kHz
Keyboard Matrix
Inputs SENON to SEN6N
Vi 4 to 11 Input Voltage LOW 02 xVDD| V
Vi 4to 11 Input Voltage HIGH 0.8 x VDD Vv
-1 4 Input Current 25 250 pA
-1 11 Vi=0V 75 750 pA
Iy 11 Input Leakage Current 1 MA
V| =VDD
Outputs DRVON to DRVEN
Output Volt. "ON"
VoL 4 lo =0.1mA 0.3 \Y
VoL 11 lo = 1.0mA 05 v
Outp. Current "OFF"
lo 11 Vo = 11V 10 pA
Control Input ADRM
Vi Input Voltage LOW 0.2 x Vpp Vv
ViH Input Volt. HIGH 0.8 x Vpp
Input Current (switched P-and N-channel \'
pull-up/pull-down)
[ 4 Pull-up Act., Oper. Condition ; 25 250 uA
hie 11 Vin = VSS 75 750 pA
hn 4 Pull-down Active Standby Cond. ; 25 250 MA
1 11 Vin = VDD 75 750 pA
Data Output REMO
Vou 6 Output Volt. HIGH 3 v
Von 9 — lon = 100mA 6 Vv
Voo 6 Output Volt. LOW 0.2 \"
VoL 9 loL =6mA 0.1 \
toH 6 Pulse Length, Oscill. Stopped 1 msec
Oscillator
Input Current
Iy 6 OSC1 at Vpp 0.8 2.7 HA
Output Voit. HIGH
Vou 6 —loL =0.1mA VDD - 06| V
Output Volt. LOW
VoL 6 lon =0.1mA 0.6 \'
6/9
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Figure 1 : Typical Application.

Z 2 Z Z Z Z Z
o - N ™ < n| ©
> > > > =2 > >
o @C @ @ @ @ @
O O O O O O o
13 14 15 16 17 18 19 |,
A L SENON 20 |-DD : .
7 P ~“p—p \Jo 8 } 1 ,
N N NS N N N L2 ; s
D D v D
15
| ) § SEN2N _| ¥ | ‘
23\ LI LT e SEN3N REMO _L s
1
a1l PP Poa 5 M3004AB1
, N SENaN _|
Yagl T 32
L0 ) L SEN5N
477 40 3
L L SENGN |, " Vs
g 55 J J e \ves 48 T
9 11 12
¥ ADRM 0sCl 0SCOo
fan
HJGS AV ! g g 56 D
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Figure 2 : Data Format of REMO Output ; REF = Reference Time ; TO and T1 = Toggle bits ; SO, S1 and
S2 = system Address ; A, B, C, D, E and F = command bits.

(a) flashed mode : transmission with 2 toggle bits and 3 address bits, followed by 6 command
bits (pulses are flashed).

(b) modulated mode : transmission with reference time, 1 toggle bit and 3 address bits, followed
by 6 command bits (pulses are modulated).

a
) | ”
H ]
REMO |
.
L
bit —— ™ T0O S2 S1 SO F E D Cc B A T
data —— 0 1 0 1 0 1 0o 0 1 0 0 0

b)
[ W |
H
REMO i
. L 1L
f TO S2 S1 S0 F E D Cc B A T

bit —— Ref

data —— 1 0 1 0 1 0 0 1 0 0 0

Figure 3 : REMO Output Waveform.
(a) flashed pulse.
(b) modulated pulse {trw = (5 x tm) + tMH)}.

a) ] ToTTTTTooTrTTTTo
] S
tb -
by ] N N K O B LT L
— = tmH
— [ML
] -
tow
tb -
8/9
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Figure 4 : Single Key - Stroke Sequence.
Debounce time : tos =4to 9 x To
Start time :tst=51t0 10 x To
Minimum release time : treL = To.

key bouncing

J/ - r“tREL
3 new key

closed

REV released —J-UJ |-|-I
scan j

s J}ﬁ i M

tos scan scan

o IR NI T

- - ter

osco ! N2/ '/ OSCILLATOR ACTIVE

Figure 5 : Multiple Key-Stroke Sequence.
Scan rate multiple key-stroke :tsm =8to 10 x To

key bouncing
losed / key A decoded as HIGH
clost
KEY A I key A decoded as LOW
roozses LI T
KEY B closed ﬂm
" v scan v scan y scan
omen oL/ mll LT YL IPLL mll
tpB ] F tsy —- tos

t, — |
w i tsT
Remo M
L | _ ; S

tST —— word key A word key A word key B
osco ! ANZZ7 7211, /][ OSGILLATOR ACTIVE Z 717177777
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M3004LAB1

REMOTE CONTROL TRANSMITTER

» FLASHED OR MODULATED TRANSMISSION

= 7 SUB-SYSTEM ADDRESSES

=« UP TO 64 COMMANDS PER SUB-SYSTEM
ADDRESS

» HIGH-CURRENT REMOTE OUTPUT AT Vpp =
6V (— loH = 120mA)

= LOW NUMBER OF ADDITIONAL COMPO-
NENTS

s KEY RELEASE DETECTION BY TOGGLE BITS

s VERY LOW STAND-BY CURRENT (< 2uA)

s OPERATIONAL CURRENT < 1mA AT 6V SUP-
PLY

s SUPPLY VOLTAGE RANGE 2 TO 6.5V

s CERAMIC RESONATOR CONTROLLED FRE-
QUENCY (typ. 450kHz)

= ENCAPSULATION : 20-LEAD PLASTIC DIL

BLOCK DIAGRAM

ADVANCE DATA

DESCRIPTION

The M3004 LAB1 transmitter IC is designed for in-
frared remote control systems. It has a total of 448
commands which are divided into 7 sub-system
groups with 64 commands each. The sub-system
code may be selected by a press button, a slider
switch or hard wired.

The M3004 LAB1 generates the pattern for driving
the output stage. These patterns are pulse distance
coded. The puises are infrared flashes or modu-
lated. The transmission mode is defined in conjunc-
tion with the sub-system address. Modulated pulses
allow receivers with narrow-band preamplifiers for
improved noise rejection to be used. Flashed pul-
ses require a wide-band preamplifier within the re-
ceiver.

DRV OUTPUTS
sEN  ONINZN3NANS5NEN
weuts | LT T T T

ON °—
1N o—
2N ° KEYBOARD
3N o—|
AN o— SCAN
5N o—|
6N o—|
T
ADRM o
VDD OSCILLATOR
VSS o——
6
0SCl  0SCO

PULSE REMO
DISTANCE [
MODULATOR OUTPUT
T
]
CONTROL
LOGIC

June 1989
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This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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INPUTS AND OUTPUTS

Key matrix inputs and outputs (DRVON to DRV6N
and SENON to SEN6N).

The transmitter keyboard is arranged as a scanned
matrix. The matrix consists of 7 driver outputs and
7 sense inputs as shown in fig. 1. The driver outputs
DRVON to DRV6N are open drain N-channel tran-
sistors and they are conductive in the stand-by

ADDRESS MODE INPUT (ADRM)

The sub-system address and the transmission
mode are defined by connecting the ADRM input to
one or more driver outputs (DRVON to DRV6N) of
the key matrix. If more than one driver is connected
to ADRM, they must be decoupled by diodes. This
allows the definition of seven sub-system addresses
as shown in table 3. If driver DRV6N is connected
to ADRM, the data output format of REMO is modu-
lated or if not connected, flashed.

The ADRM input has switched pull-up and pull-
down loads. In the stand-by mode, only the pull-
down device is active. Whether ADRM is open (sub-
system address 0, flashed mode) or connected to
the driver outputs, this input is LOW and will not
cause unwanted dissipation. When the transmitter
becomes active by pressing a key, the pull-down de-

REMOTE CONTROL SIGNAL OUTPUT (REMO)

The REMO signal output stage is a push-pull type.
In the HIGH state, a bipolar emitter-follower allows
a high output current. The timing of the data output
format is listed in tables 1 and 2. The information is
defined by the distance tv between the leading
edges of the flashed pulses or the first edge of the
modulated pulses (see fig. 3). The format of the out-
put data is given in fig. 2 and 3. The data word starts
with two toggle bits T1 and TO, followed by three bits
for defining the sub-system address S2, S1 and SO,
and six bits F, E, D, C, B and A which are defined
by the selected key.

In the modulated transmission mode the first toggle

OSCILLATOR INPUT/OUTPUT (osci and osco)

The external components must be connected to
these pins when using an oscillator with a ceramic
resonator. The oscillator frequency may vary bet-

ikl L7 S5S-THOMSON

mode. The 7 sense inputs (SENON to SEN6N) en-
able the generation of 56 command codes. With 2
external diodes all 64 commands are addressable.
The sense inputs have P-channel pull-up transistors
so that they are HIGH until they are pulled LOW by
connecting them to an output via a key depression
to initiate a code transmission.

vice is switched off and the pull-up device is
switched on, so that the applied driver signals are
sensed for the decoding of the sub-system address
and the mode of transmission.

The arrangement of the sub-system address cod-
ing is such that only the driver DRVnM with the hig-
hest number (n) defines the sub-system address,
e.g. if drivers DRV2N and DRV4N are connected to
ADRM, only DRV4N will define the sub-system ad-
dress. This option can be used in systems requiring
more than one sub-system address. The transmit-
ter may be hard-wired for sub-system address 2 by
connecting DRV1N to ADRM. If now DRV3N is
added to ADRM by a key or a switch, the transmitted
sub-system address changes to 4. A change of the
sub-system address will not start a transmission.

bit is replaced by a constant reference time bit
(REF). This can be used as a reference time for the
decoding sequence. The toggle bits function as an
indication for the decoder that the next instruction
has to be considered as a new command. The
codes for the sub-system address and the selected
key are given in tables 3 and 4.

The REMO output is protected against "Lock-up",
i.e. the length of an output pulse is limited to
< 1msec, even if the oscillator stops during an out-
put pulse. This avoids the rapid discharge of the bat-
tery that would otherwise be caused by the continu-
ous activation of the LED.

ween 350kHz and 600kHz as defined by the reson-
ator.

MICROELECTRONICS
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FUNCTIONAL DESCRIPTION
Keyboard operation.

In the stand-by mode all drivers (DRVON to DRV6N)
are on (low impedance to Vss). Whenever a key is
pressed, one or more of the sense inputs (SENNnN)
are tied to ground. This will start the power-up se-
quence. First the oscillator is activated and after the
debounce time tos (see fig. 4) the output drivers
(DRVON to DRV6N) become active successively).

Within the first scan cycle the transmission mode,
the applied sub-system address and the selected

MULTIPLE KEY-STROKE PROTECTION

The keyboard is protected against multiple key-
strokes. If more than one key is pressed at the same
time, the circuit will not generate a new output at
REMO (see fig. 5). In case of a multiple key-stroke,
the scan repetition rate is increased to detect the re-
lease of a key as soon as possible.

There are two restrictions caused by the special

structure of the keyboard matrix :

- The keys switching to ground (code numbers 7,
15, 23, 31, 39, 47, 55 and 63) and the keys con-

OUTPUT SEQUENCE (data format)

The output operation will start when the selected
code is found. A burst of pulses, including the
latched address and command codes, is generated
at the output REMO as long as a key is pressed.
The format of the output pulse train is given in fig. 2
and 3. The operation is terminated by releasing the
key or if more than one key is pressed at the same
time. Once a sequence is started, the transmitted

Table 1: Pulse train Timing.

command code are sensed and ioaded into an in-
ternal data latch.

In contrast to the command code, the sub-system is
sensed only within the first scan cycle. If the applied
sub-system address is changed while the command
key is pressed, the transmitted sub-system address
is not altered.

In a multiple key stroke sequence (see fig. 5) the
command code is always altered in accordance with
the sensed key.

nected to SEN5N and SEN6N are not covered
completely by the multiple key protection. If one
sense input is switched to ground, further keys
on the same sense line are ignored, i.e. the com-
mand code corresponding to "key to ground" is
transmitted.

- SENSN and SEN6N are not protected against
multiple keystroke on the same driver line, be-
cause this condition has been used for the defini-
tion of additional codes (code number 56 to 63).

data words will always be completed after the key
is released.

The toggle bits TO and T1 are incremented if the key
is released for a minimum time treL (see fig. 4). The
toggle bits remain unchanged within a multiple key-
stroke sequence.

Mode To tp tm tme tMH tw
ms us us us us ms
Flashed 2.53 8.8 - - - 121
Modulated 2.53 - 26.4 17.6 8.8 121
fosc 455kHz tosc =2.2us
tp 4 x tosc Flashed Pulse Width
tm 12 X tosc Modulation Period
tmL 8 x tosc Modulation Period LOW
tmu 4 x tosc Modulation Period HIGH
To 1152 x tosc Basic Unit of Pulse Distance
L tw 5529 x tosc Word Distance

[77 SGS-THOMSON
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Table 2 : Pulse Train Separation ().

Code ty
Logic "0" 2xTo
Logic "1" 3xT,
Toggle Bit Time 2xTo0r3xT,
Reference Time 3xT,

Table 3 : Transmission mode and sub-system address selection.

The sub-system address and the transmission mode are defined by connecting the ADRM input to one or
more driver outputs (DRVON to DRV6N) of the key matrix. If more than one driver is connected to ADRM,
they must be decoupled by diodes.

Sub-system Driver DRVnN
Mode Address forn =
# S2 S1 SO0 0 1 2 3 4 5 6
F 0 1 1 1
L 1 0 0 0 (0]
A 2 0 0 1 X [¢]
S 3 0 1 0 X X (0]
H 4 0 1 1 X X X o
E 5 1 0 0 X X X X o]
D 6 1 0 1 X X X X X o]
M
8 0 1 1 1 0
U 1 0 0 0 (@] o}
2 0 0 1 X (0] (0]
; 3 0 1 0 X X o) 0
T 4 0 1 1 X X X (e} (0]
E 5 1 0 0 X X X X (0] (0]
D 6 1 0 1 X X X X X (0] (0]
(0] = connected to ADRM
blank = not connected to ADRM
X = don't care.
4/9
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Table 4 : Key Codes.

Matrix Drive [Matrix Sense Code Ma!r'ix
F E D (o] B A Position
DRVON SENON 0 0 0 0 0 0 0
DRVIN SENON 0 0 0 0 0 1 1
DRV2N SENON 0 0 0 0 1 0 2
DRV3N SENON 0 0 0 0 1 1 3
DRV4N SENON 0 0 0 1 0 0 4
DRV5N SENON 0 0 0 1 0 1 5
DRVEN SENON 0 0 0 1 1 0 6
VSS SENON 0 0 0 1 1 1 7
VSS SEN1N 0 0 1 1 1 1 8to 15
VSS SEN2N 0 1 0 1 1 1 16 to 23
VSS SEN3N 0 1 1 1 1 1 24 to 31
VSS SEN4N 1 0 0 1 1 1 32 to 39
VSS SENSN 1 0 1 1 1 1 40 to 47
VSS SEN6N 1 1 0 1 1 1 48 to 55
SEN5N
VSS and 1 1 1 1 1 1 56 to 63
SEN6N
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Voo Supply Voltage Range -03t0+7 \
A Input Voltage Range - 0.3 to (Vpp + 0.3) \'
Vo Output Voltage Range - 0.3 1to (Vpp + 0.3) v
+1 D. C. Current into Any Input or Output Max. 10| mA
— I(REMO)M| Peak REMO Output Current during 10ps ; Duty Factor = 1% Max. 300, mMA
Piot Power Dissipation per Package for Tamp =— 20 to + 70°C Max. 200 mwW
Tstg Storage Temperature Range -5510+ 125 °C
Tamb Operating Ambient Temperature Range —-20to + 70 °C
LNy SGS-THOMSON 59
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ELECTRICAL CHARACTERISTICS Vs = 0V ; Tamp = 25°C ; unless otherwise specified

Symbol Voo(V) Parameter Min. Typ. Max. Unit
Vbp Supply Voltage Tambp =0 to + 70°C 2 6.5 Y
[]) 3 Supply Current ; Act. fosc = 455kHz ; REMO 0.25 mA
lop 6 Outp. Unload. 1.0 mA
lop 6 Supply Current ; Inactive (stand-by mode) 4 HA

Tamb = 25°C
fosc 2t06.5 Oscill. Frequency (cer. resonator) 350 600 kHz
Keyboard Matrix
Inputs SENON to SEN6N
Vi 2t065 Input Voltage LOW 03 xVpp| V
Vi 4to 11 Input Voltage HIGH 0.7 x Vpp \
- 2 Input Current 10 100 WA
-1 6.5 V, =0V 100 600 uA
Iy 6.5 Input Leakage Current 1 WA
Vi =Vop
Qutputs DRVON to DRVEN
Output Volt. "ON"
VoL 2 lo =0.1 mA 0.3 \
Vor 6.5 lo = 1.0mA 0.6 Vv
Outp. Current "OFF"
lo 6.5 Vo =11V 10 UA
Control Input ADRM
ViL Input Voltage LOW 03 xVpp| V
Vin Input Volt. HIGH 0.7 x Vpp
Input Current (switched P-and N-channel v
pull-up/pull-down)
I 2 Pull-up Act., Oper. Condition ; 10 100 HA
i 6.5 Vin = Vss 100 600 uA
Im 2 Pull-down Active Standby Cond. ; 10 100 HA
m 6.5 Vin = Vob 100 600 HA
Data Qutput REMO
Voh 2 Output Volt. HIGH 0.8
VoH 6.5 — loy = 40mA 5.0 \
VoL 2 Output Volt. LOW 0.4 \
VoL 6.5 loL =0.3mA 0.4 \
toH 6.5 Pulse Length, Oscill. Stopped 1 ms
Oscillator
Iy 2 Input Current 5.0 nA
l 6.5 OSC1 at Vpp 5.0 7.0 UA
Output Volt. HIGH
Von 6.5 ~loL =0.1mA Vpp — 0.8 Vv
Output Volt. LOW
VoL 6.5 lon =0.1mA 0.7 Y
6/9
SGS-THOM
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Figure 1 : Typical Application.
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Figure 2 : Data Format of REMO Output ; REF = Reference Time ; T0O and T1 = Toggle bits ; SO, S1 and

S2 = system Address ; A, B, C, D, E and F = command bits.

(a) flashed mode : transmission with 2 toggle bits and 3 address bits, followed by 6 command

bits (pulses are flashed)

(b) modulated mode : transmission with reference time, 1 toggle bit and 3 address bits, followed

by 6 command bits (pulses are modulated).

a
) | w
H
REMO |
LJUMDMUUUUMJUL UL
bit — T TO S2 S1 S0 F E D C B A T
data — 0 1 0 1 0 1 0 0 1 0 0 0
|
REMO j_l_lJ_Ll J JJ_LIJ_ i |
blt"— ef T0 S2 S1 SO T1
data — 1 0 1 0 1 0o 0 1 0o 0 0

Figure 3 : REMO Output Waveform.
(a) flashed pulse.

Ih\ modulated ol lee tow = (B y ta) o+ tau))
m Lise (ip (o X Iv) + tve);

clwiaicl vV

a)

&9 L3 SGs:THOMSON
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Figure 4 : Single Key - Stroke Sequence.
Debounce time :tps =4 to 9 x To
Start time : tst =510 10 x To
Minimum release time : treL = To.

REV closed

released
pRvoN  Of

on
REMO

H
0SsCco

L

— — 1

key bouncing

J/ N I; 'REL e ki
A I Y

e L L

new word

LLUUULDOU U

ST

NzZ7//, OSCILLATOR ACTIVE /) 7/

Figure 5 : Multiple Key-Stroke Sequence.
Scan rate multiple key-stroke : tsm = 8 to 10 x To.

closed

key bouncing
/ key A decoded as HIGH

KEY A eloased _‘ﬂ:”’ T m ] key A decoded as LOW

KEY B closed n_m .

prvan °F
on

‘o8
‘st

H

Remo _ | —

tST —— word key A word key A word key B
0sco r Bl 17777711/111/ /] /], // _OSCILLATOR ACTIVE 7/, f)
(37 SGS-THOMSON 98
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M3005AB1

REMOTE CONTROL TRANSMITTER

» FLASHED OR MODULATED TRANSMISSION

s 7 SUB-SYSTEM ADDRESSES

= UP TO64 COMMANDS PER SUB-SYSTEMAD-
DRESS

= HIGH-CURRENT REMOTE OUTPUT AT VDD =
BV (~ lon = 100mA)

» LOW NUMBER OF ADDITIONAL COMPO-
NENTS

= KEY RELEASE DETECTION BY TOGGLE BITS

= VERY LOW STAND-BY CURRENT (< 24A)

» OPERATIONAL CURRENT < 1mA AT 6V SUP-
PLY

» SUPPLY VOLTAGE RANGE 4 TO 12V

» CERAMIC RESONATOR CONTROLLED FRE-
QUENCY (typ. 450kHz)

= ENCAPSULATION : 20-LEAD PLASTIC DIL

DESCRIPTION

The M3005 AB1 transmitter IC is designed for in-
frared remote control systems. It has a total of 448
commands which are divided into 7 sub-system
groups with 64 commands each. The sub-system
code may be selected by a press button, a slider
switch or hard wired.

PIN CONNECTIONS

ADVANCE DATA

DIP20
(Plastic Package)

ORDER CODE : M3005AB1

The M3005 AB1 generates the pattern for driving
the output stage. These patterns are pulse distance
coded. The pulses are infrared flashes or modu-
lated. The transmission mode is defined in conjunc-
tion with the sub-system address. Modulated pulses
allow receivers with narrow-band preamplifiers for
improved noise rejection to be used. Flashed pul-
ses require a wide-band preamplifier within the re-
ceiver.

REMO [|1 200 vy
SEN6N []2 19[] DRV 6N
SENSN [|3 18[J DRV 5N
SEN4N [J4 17[] DRV 4N
senaN (s 16[] DRV 3N
senen (6 15[] DRV 2N
SENIN [J7 14[] DRV 1N
SENON []8 13[] DRV ON
AoRM  [o 12[] osco
Voo Lo 1 osct
E89M3005AB1-01

February 1989
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This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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BLOCK DIAGRAM

DRV OUTPUTS
SEN ON 1N 2N 3N 4N 5N 6N

weors [ DT T]

ON o
1No—|

2NO—

KEYBOARD
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3NO—
4NO—]
5NO—

6NC—

N .
ADRM- —

[

vbD® OSCILLATOR
VY —
0SCl  0SCO

PULSE REMO
DISTANCE
MODULATOR | OUTPUT
T

]

CONTROL

LOGIC

E89M3005AB1-02

INPUTS AND OUTPUTS

Key matrix inputs and outputs (DRVON to DRV6N
and SENON to SEN6N).

The transmitter keyboard is arranged as a scanned
matrix. The matrix consists of 7 driver outputs and
7 sense inputs as shown in fig. 1. The driver outputs
DRVON to DRV6N are open drain N-channel tran-
sistors and they are conductive in the stand-by

ADDRESS MODE INPUT (ADRM)

The sub-system address and the transmission
mode are defined by connecting the ADRM input to
one or more driver outputs (DRVON to DRV6N) of
the key matrix. If more than one driver is connected
to ADRM, they must be decoupled by diodes. This
allows the definition of seven sub-system addresses
as shown in table 3. If driver DRV6N is connected
to ADRM, the data output format of REMO is modu-
lated or if not connected, flashed.

The ADRM input has switched pull-up and pull-
down loads. In the stand-by mode only the pull-
down device is active. Whether ADRM is open
(sub-system address 0, flashed mode) or connected
to the driver outputs, this input is LOW and will not
cause unwanted dissipation. When the transmitter
becomes active by pressing a key, the pull-down de-

210 L5y S6S:THOMSON

mode. The 7 sense inputs (SENON to SEN6N) en-
able the generation of 56 command codes. With 2
external diodes all 64 commands are addressable.
The sense inputs have P-channel pull-up transistors
so that they are HIGH until they are puiled LOW by
connecting them to an output via a key depression
to initiate a code transmission.

vice is switched off and the pull-up device is
switched on, so that the applied driver signals are
sensed for the decoding of the sub-system address
and the mode of transmission.

The arrangement of the sub-system address cod-
ing is such that only the driver DRVnM with the hig-
hest number (n) defines the sub-system address,
e.g. if drivers DRV2N and DRV4N are connected to
ADRM, only DRV4N will define the sub-system ad-
dress. This option can be used in systems requiring
more than one sub-system address. The transmit-
ter may be hard-wired for sub-system address 2 by
connecting DRVIN to ADRM. If now DRV3N is
added to ADRM by a key or a switch, the transmitted
sub-system address changes to 4. A change of the
sub-system address will not start a transmission.

MICROELECTROMICS
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REMOTE CONTROL SIGNAL OUTPUT (REMO)

The REMO signal output stage is a push-pull type.
In the HIGH state, a bipolar emitter-follower allows
a high output current. The timing of the data output
format is listed in tables 1 and 2. The information is
defined by the distance tb between the leading
edges of the flashed pulses or the first edge of the
modulated pulses (see fig. 3). The format of the out-
put data is given in fig. 2 and 3. The data word starts
with two toggle bits T1 and TO, followed by three bits
for defining the sub-system address S2, S1 and S0,
and six bits F, E, D, C, B and A which are defined
by the selected key.

In the modulated transmission mode the first toggle

OSCILLATOR INPUT/OUTPUT (osci and osco)

The external components must be connected to
these pins when using an oscillator with a ceramic
resonator. The oscillator frequency may vary bet-

FUNCTIONAL DESCRIPTION
Keyboard operation.

In the stand-by mode all drivers (DRVON to DRV6N)
are on (low impedance to VSS). Whenever a key is
pressed, one or more of the sense inputs (SENnN)
are tied to ground. This will start the power-up se-
quence. First the oscillator is activated and after the
debounce time tDB (see fig. 4) the output drivers
(DRVON to DRV6N) become active successively).

Within the first scan cycle the transmission mode,
the applied sub-system address and the selected

MULTIPLE KEY-STROKE PROTECTION

The keyboard is protected against multiple key-
strokes. If more than one key is pressed at the same
time, the circuit will not generate a new output at
REMO (see fig. 5). In case of a multiple key-stroke,
the scan repetition rate is increased to detect the re-
lease of a key as soon as possible.

There are two restrictions caused by the special

structure of the keyboard matrix :

- The keys switching to ground (code numbers 7,
15, 23, 31, 39, 47, 55 and 63) and the keys con-

OUTPUT SEQUENCE (data format)

The output operation will start when the selected
code is found. A burst of pulses, including the
latched address and command codes, is generated
at the output REMO as long as a key is pressed.
The format of the output pulse train is given in fig. 2

‘7_[ SGS-THOMSON

bit is replaced by a constant reference time bit
(REF). This can be used as a reference time for the
decoding sequence. The toggle bits function as an
indication for the decoder that the next instruction
has to be considered as a new command. The
codes for the sub-system address and the selected
key are given in tables 3 and 4.

The REMO-output is protected against "Lock-up",
i.e. the length of an output pulse is limited to
< 1msec, even if the oscillator stops during an out-
put pulse. This avoids the rapid discharge of the bat-
tery that would otherwise be caused by the
continuous activation of the LED.

ween 350kHz and 600kHz as defined by the reson-
ator.

command code are sensed and loaded into an in-
ternal data latch.

In contrast to the command code, the sub-system is
sensed only within the first scan cycle. If the applied
sub-system address is changed while the command
key is pressed, the transmitted sub-system address
is not altered.

In a multiple key stroke sequence (see fig. 5) the
command code is always altered in accordance with
the sensed key.

nected to SENSN and SEN6N are not covered
completely by the multiple key protection. If one
sense input is switched to ground, further keys
on the same sense line are ignored, i.e. the com-
mand code corresponding to "key to ground" is
transmitted.

- SENS5N and SEN6N are not protected against
multiple keystroke on the same driver line, be-
cause this condition has been used for the defini-
tion of additional codes (code number 56 to 63).

and 3. The operation is terminated by releasing the
key or if more than one key is pressed at the same
time. Once a sequence is started, the transmitted
data words will always be completed after the key
is released.

3/10
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The toggle bits TO and T1 are incremented if the key
is released for a minimum time tREL (see fig. 4). The

Table 1: Pulse Train Timing.

toggle bits remain unchanged within a multiple key-
stroke sequence.

Mode me e s ms
Flashed 2.53 8.8 ~ 121
Modulated 2.53 - tosc 121

Flash Mode Carrier Mode
tosc 455kHz 600kHz
tp 4 x tosc - Flashed Pulse Width
tm - tosc Modulation Period
N - 8" Number od Modulation Pulses
To 1152 x tosc 1536 x tosc Basic Unit of Pulse Distance
tw 55296 x tosc 73728 x tosc Word Distance

The following number of pulses may be selected by Metal option : N = 8, 12, 16.

Note :

The different dividing ratio for T, and t between flash mode and carrier mode is obtained by changing the modulo of a particular divider
from divide by 3 during flash mode to divide by 4 during carrier mode. This allows the use of a 600kHz ceramic resonator during carrier
mode to obtain a better noise immunity for the receiver without a significant change in To and tw. For first samples, the correct divider

ratio is obtained by a metal mask option. For final parts, this is automatically done together with the selection of flash-/carrier mode.

Table 2 : Pulse Train Separation (t;).

Code

tp

Logic "0"
Logic "1"

Toggle Bit Time

2xT,
3xTo
2xTo0r3xT,

Table 3 : Transmission mode and sub-system address selection.

The sub-system address and the transmission mode are defined by connecting the ADRM input to one or
more driver outputs (DRVON to DRVEN) of the key matrix. If more than one driver is connected to ADRM,

they must be decoupled by diodes.

Sub-system Driver DRVnN
Mode Address forn =
# S2 S1 S0 0 1 2 3 4 5 6
F 0 1 1 1
L 1 0 0 0 (0]
A 2 0 0 1 X 6}
S 3 0 1 0 X X o
H 4 0 1 1 X X X O
E 5 1 0 0 X X X X (¢}
D 6 1 0 1 X X X X X o}
M
8 0 1 1 1 )
U 1 0 0 0 o 0]
y 2 0 0 1 X (e} (o}
A 3 0 1 0 X X (0] (0}
T 4 0 1 1 X X X (6] o}
E 5 1 0 0 X X X X (e} o}
D 6 1 0 1 X X X X X 0 o
0 = connected to ADRM
blank. = not connected to ADRM
X =don't care.
4/10
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Table 4 : Key Codes.

. . Code Matrix
Matrix Drive |Matrix Sense F E D P B A Position
DRVON SENON 0 0 0 0 0 0 0
DRV1N SENON 0 0 0 0 0 1 1
DRV2N SENON 0 0 0 0 1 0 2
DRV3N SENON 0 0 0 0 1 1 3
DRV4N SENON 0 0 0 1 0 0 4
DRV5N SENON 0 0 0 1 0 1 5
DRV6N SENON 0 0 0 1 1 0 6
VSS SENON 0 0 0 1 1 1 7
VSS SEN1IN 0 0 1 1 1 1 8to 15
VSS SEN2N 0 1 0 1 1 1 16 to 23
VSS SEN3N 0 1 1 1 1 1 24 to 31
VSS SEN4N 1 0 0 1 1 1 32to 39
VSS SENSN 1 0 1 1 1 1 40 to 47
VSS SEN6N 1 1 0 1 1 1 48 to 55
SEN5SN
VSS and 1 1 1 1 1 1 56 to 63
SEN6N
ABSOLUTE MAXIMUM RATINGS
[ Symbol Parameter Value Unit
VDD Supply Voltage Range -03to+13 \Y
vV, Input Voltage Range -0.3t0o VDD + 0.3 \
Vo Output Voltage Range - 03to VDD + 0.3 \"
+1 D. C. Current into Any Input or Output Max. 10 mA
— |(REMO)M| Peak REMO Output Current during 10us ; Duty Factor = 1% Max. 300 mA
Piot Power Dissipation per Package for Tamp =— 20 to + 70°C Max. 200 mwW
Tstg Storage Temperature Range - 55t0 + 150 °C
Tamb Operating Ambient Temperature Range —-20to +70 °C
L§7 SGS-THOMSON 510
Y/ iicrorzcTROFICS
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ELECTRICAL CHARACTERISTICS VSS =0V ; Tamp = 25°C ; unless otherwise specified

Symbol [ VDD(V) Parameter Min. Typ. Max. | Unit
VDD Supply Voltage Tamp =0 to + 70°C 4 12 \
IDD 6 Supply Current ; Act. fosc = 455kHz ; 0.4 1 mA
IDD 9 REMO Outp. Unload. 0.8 2 mA
IDD 6 Supply Current ; Inactive (stand-by mode) 2 HA
IDD 9 Tamb = 25°C 2 pA
fosc 41to 11 Oscill. Frequency (cer. resonator) 350 600 kHz

Keyboard Matrix
Inputs SENON to SEN6N
Vi 410 11 Input Voltage LOW 0.2x VDD| V
ViH 4 to 11 Input Voltage HIGH 0.8 x VDD \"
-1 4 Input Current 25 250 HA
-1 11 V) =0V 75 750 A
Iy 11 Input Leakage Current 1 WA
V| =VDD
RV N
Output Volt. "ON"
Vo|_ 4 lo = 0.25mA 0.3 \%
VoL 1 lo =22.5mA 0.5 Vv
Outp. Current "OFF"
lo 11 Vo =11V 10 HA
ntrol In
Vi Input Voltage LOW 0.2 x VDD| V
Viu Input Volt. HIGH 0.8 x VDD \Y
Input Current (switched P-and N-channel
pull-up/pull-down)
e 4 Pull-up Act., Oper. Condition ; 25 250 HA
m 11 Vin = VSS 75 750 MA
lin 4 Pull-down Active Standby Cond. ; 25 250 HA
m 11 Vin = VDD 75 750 MA
Data Qutput REMO
Vou 6 Output Volt. HIGH 3 \Y
VoH 9 —loH = 100mA 6 \
VoL 6 Output Volt. LOW 0.2 \Y
VoL 9 lor =0.6 mA 0.1 Vv
tmn/tosc 6 Pulse Duty Cycle During Carrier Mode 0.4 0.5 0.6
ton 6 Pulse Length, Oscill. Stopped 1 ms
r
I Input Current
6 OSC1 at VDD 0.8 2.7
Vow Output Volt. HIGH
6 —loL =0.1mA VDD - 06| V
Vo Output Volt. LOW
6 lon =0.1mA 0.6 \
6/10
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Figure 1 : Typical Application.
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Figure 2 : Data Format of REMO Output.

|
| -ty o
H ‘ ‘
s A N
bit — TT TO S2 St so F E D C B A i
data— 0 1 0 1 0 1 0 0O 1 0 O 0
E89M3005AB1~04
Figure 3 : REMO Output Waveform.
(a) flashed pulse.
(b) modulated pulse
N e IO g
I
— ty — N -l
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) -i@ﬂﬂﬂm — L
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E89M3005AB1-05
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Figure 4 : Single Key - Stroke Sequence.
Debounce time :tos =4 to 9 x To
Starttime :tsT=5t0 10 x To
Minimum release time : treL = To.

key bouncing

new key

/ tREL
closed —— e ——— e e —
REV T,
released 1

DRVnN

\ - )
J'l

— tpg scan

on

L

1

] I tst

new word

N R T TR T T T st

0Ssco

NL7//777//////7777///// 7/ /7 oscILLATOR acTvE ///,

/1Y /.

E89M3005AB1-06

Figure 5 : Key - Stroke Sequence
Multiple Key-stroke : tsm = 8 to 10 x To.

key bouncing

Key A decoded as HIGH

KEY A closed Ei - B N Key A decoded as LOW
released -
closed — — — }, S

KEVB released I-m ﬂ]] S

scan Pz scan scan
oRVeN o7 SN [l Ul UL TP U
—it DB —
h-— w - tsMm | tpgl—
1

Revo d AR AR N
L — tgr ‘L— word key A word key A word key B

osco " % OSCILLATOR ACTIVE )
L J

E89M3005AB1-07
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PACKAGE MECHANICAL DATA
20 PINS - PLASTIC DIP

20

' O B

Datum

1
) e B s Y e O e B o B

>

/

j
7

i

[
'L.’D_%UUL_T"UI_IL.J LIIT{.'
23.5

6.35

(1) Nominal dimension
(2) True geometrical positior

27,5

m

Zu Pins

10/10
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M3005LAB1

MONOLITHIC MICROSYSTEMS DIVISION

» FLASHED OR MODULATED TRANSMISSION

s 7 SUB-SYSTEM ADDRESSES

» UPTO64 COMMANDS PER SUB-SYSTEMAD-
DRESS

» HIGH-CURRENT REMOTE OUTPUT AT VDD =
6V (-loH = 40mA)

= LOW NUMBER OF ADDITIONAL COMPO-
NENTS

= KEY RELEASE DETECTION BY TOGGLE BITS

= VERY LOW STAND-BY CURRENT (< 2uA)

a OPERATIONAL CURRENT < 1mA AT 6V SUP-
PLY

a SUPPLY VOLTAGE RANGE 2 TO 6.5V

a CERAMIC RESONATOR CONTROLLED FRE-
QUENCY (typ. 450kHz)

s ENCAPSULATION : 20-LEAD PLASTIC DIL

BLOCK DIAGRAM

ADVANCE DATA

REMOTE CONTROL TRANSMITTER

The M3005LAB1 transmitter IC is designed for in-
frared remote control systems. It has a total of 448
commands which are divided into 7 sub-system
groups with 64 commands each. The sub-system
code may be selected by a press button, a slider
switch or hard wired.

The M3005LAB1 generates the pattern for driving
the output stage. These patterns are pulse distance
coded. The pulses are infrared flashes or modulated.
The transmission mode is defined in conjunction with
the sub-system address. Modulated pulses allow re-
ceivers with narrow-band preamplifiers for improved
noise rejection to be used. Flashed pulses require a
wide-band preampilifier within the receiver.

]

!

PULSE
DISTANCE
MODULATOR

REMO
o

OuTPUT

DRV OUTPUTS
SEN 0(!\11N2?NSN4N5N6N
INPUTS |
ON o—
1N o—
2N o™ KEYBOARD
3N o—
4N o— SCAN
5N o—
6N o
L
ADRM o——— e
VDD © ]OSCILLATOR
vsso—— |

[eS{e]] 0SsCco

N
CONTROL
LOGIC

June 1989
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This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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INPUTS AND OUTPUTS

Key matrix inputs and outputs (DRVON to DRVEN
and SENON to SEN6N).

The transmitter keyboard is arranged as a scanned
matrix. The matrix consists of 7 driver outputs and
7 sense inputs as shown in fig. 1. The driver outputs
DRVON to DRV6N are open drain N-channel tran-
sistors and they are conductive in the stand-by

ADDRESS MODE INPUT (ADRM)

The sub-system address and the transmission
mode are defined by connecting the ADRM input to
one or more driver outputs (DRVON to DRVEN) of
the key matrix. If more than one driver is connected
to ADRM, they must be decoupled by diodes. This
allows the definition of seven sub-system addresses
as shown in table 3. If driver DRVEN is connected
to ADRM, the data output format of REMO is modu-
lated or if not connected, flashed.

The ADRM input has switched pull-up and pull-
down loads. In the stand-by mode only the pull-
down device is active. Whether ADRM is open
(sub-system address 0, flashed mode) or connected
to the driver outputs, this input is LOW and will not
cause unwanted dissipation. When the transmitter
becomes active by pressing a key, the pull-down de-

REMOTE CONTROL SIGNAL OUTPUT (REMO)

The REMO signal output stage is a push-pull type.
In the HIGH state, a bipolar emitter-follower allows
a high output current. The timing of the data output
format is listed in tables 1 and 2. The information is
defined by the distance tb between the leading
edges of the flashed pulses or the first edge of the
modulated pulses (see fig. 3). The format of the out-
put data is given in fig. 2 and 3. The data word starts
with two toggle bits T1 and TO, followed by three bits
for defining the sub-system address S2, S1 and SO,
and six bits F, E, D, C, B and A which are defined
by the selected key.

In the modulated transmission mode the first toggle

OSCILLATOR INPUT/OUTPUT (osci and osco)

The external components must be connected to
these pins when using an oscillator with a ceramic
resonator. The oscillator frequency may vary be-

28 L7 $55-THOMSON

mode. The 7 sense inputs (SENON to SENEN) en-
able the generation of 56 command codes. With 2
external diodes all 64 commands are addressable.
The sense inputs have P-channelpull-up transistors
so that they are HIGH until they are pulled LOW by
connecting them to an output via a key depression
to initiate a code transmission.

vice is switched off and the pull-up device is
switched on, so that the applied driver signals are
sensed for the decoding of the sub-system address
and the mode of transmission.

The arrangement of the sub-system address cod-
ing is such that only the driver DRVnM with the hig-
hest number (n) defines the sub-system address,
e.g. if drivers DRV2N and DRV4N are connected to
ADRM, only DRV4N will define the sub-system ad-
dress. This option can be used in systems requiring
more than one sub-system address. The transmit-
ter may be hard-wired for sub-system address 2 by
connecting DRV1N to ADRM. If now DRV3N is
added to ADRM by a key or a switch, the transmitted
sub-system address changes to 4. A change of the
sub-system address will not start a transmission.

bit is replaced by a constant reference time bit
(REF). This can be used as a reference time for the
decoding sequence. The toggle bits function as an
indication for the decoder that the next instruction
has to be considered as a new command. The
codes for the sub-system address and the selected
key are given in tables 3 and 4.

The REMO-output is protected against "Lock-up”,
i.e. the length of an output pulse is limited to
< 1msec, even if the oscillator stops during an out-
put pulse. This avoids the rapid discharge of the bat-
tery that would otherwise be caused by the
continuous activation of the LED.

tween 350kHz and 600kHz as defined by the reson-
ator.

MICROELECTRONICS
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FUNCTIONAL DESCRIPTION
KEYBOARD OPERATION

In the stand-by mode all drivers (DRVON to DRV6N)
are on (low impedance to VSS). Whenever a key is
pressed, one or more of the sense inputs (SENNnN)
are tied to ground. This will start the power-up se-
quence. First the oscillator is activated and after the
debounce time tps (see fig. 4) the output drivers
(DRVON to DRVEN) become active successively).

Within the first scan cycle the transmission mode,
the applied sub-system address and the selected

MULTIPLE KEY-STROKE PROTECTION

The keyboard is protected against multiple key-
strokes. If more than one key is pressed at the same
time, the circuit will not generate a new output at
REMO (see fig. 5). In case of a multiple key-stroke,
the scan repetition rate is increased to detect the re-
lease of a key as soon as possible.

There are two restrictions caused by the special

structure of the keyboard matrix :

- The keys switching to ground (code numbers 7,
15, 23, 31, 39, 47, 55 and 63) and the keys con-

OUTPUT SEQUENCE (data format)

The output operation will start when the selected
code is found. A burst of pulses, including the
latched address and command codes. is generated
at the output REMO as long as a key is pressed.
The format of the output pulse train is given in fig. 2
and 3. The operation is terminated by releasing the
key or if more than one key is pressed at the same
time. Once a sequence is started, the transmitted

Table 1: Pulse Train Timing.

command code are sensed and loaded into an in-
ternal data latch.

In contrast to the command code, the sub-system is
sensed only within the first scan cycle. If the applied
sub-system address is changed while the command
key is pressed, the transmitted sub-system address
is not altered.

In a multiple key stroke sequence (see fig. 5) the
command code is always altered in accordance with
the sensed key.

nected to SENSN and SEN6N are not covered
completely by the multiple key protection. If one
sense input is switched to ground, further keys on
the same sense line are ignored, i.e. the com-
mand code corresponding to "key to ground" is
transmitted.

- SEN5SN and SEN6N are not protected against
multiple keystroke on the same driver line, be-
cause this condition has been used for the defini-
tion of additional codes (code number 56 to 63).

data words will always be completed after the key
is released.

The toggle bits TOand T1 are incremented if the key
is released for a minimum time treL (see fig. 4). The
toggle bits remain unchanged within a multiple key-
stroke sequence.

Mode me o v me
Flashed 2.53 8.8 - 121
Modulated 2.53 - tosc 121

Flash Mode Carrier Mode
tosc 455kHz 600kHz
tp 4 x tosc - Flashed Pulse Width
tm - tosc Modulation Period
N - 8" Number od Modulation Pulses
To 1152 x tosc 1536 x tosc Basic Unit of Pulse Distance
tw 55296 x tosc 73728 x tosc Word Distance

" The following number of pulses may be selected by metal option : N = 8, 12, 16.

Note :

The different dividing ratio for To and twbetween flash mode and carrier mode is obtained by changing the modulo of a particular divider

from divide by 3 during flash mode to divide by 4 during carrier mode. This allows the use of 600kHz ceramic resonator during carrier
mode to obtain a better noise immunity for the receiver without a significant change in To and tw. For first samples, the correct divider
ratio is obtained by a metal mask option. For final parts, this is automatically done together with selection of flash-/carrier mode.

&7
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Table 2 : Pulse Train Separation ().

Code ty
Logic "0" 2xT,
Logic "1" 3xTo
Toggle Bit Time 2xToor3xT,

Table 3 : Transmission Mode and Sub-system Address Selection.

The sub-system address and the transmission mode are defined by connecting the ADRM input to one or
more driver outputs (DRVON to DRV6N) of the key matrix. If more than one driver is connected to ADRM,
they must be decoupled by diodes.

Sub-system Driver DRVNN
Mode Address forn =
# S2 S1 S0 0 1 2 3 4 5 6
F 0 1 1 1
L 1 0 0 0 (0]
A 2 0 0 1 X (0]
S 3 0 1 0 X X (0]
H 4 0 1 1 X X X (0]
E 5 1 0 0 X X X X (0]
D 6 1 0 1 X X X X X (0]
M
0 0 1 1 1 o
D 1 0 0 0 0 o
u 2 0 0 1 X o 0
L 3 0 1 0 X X 0 0
A 4 0 1 1 X X X ) o
! 5 1 0 0 X X X X o] o]
[E) 6 1 0 1 X X X X X 0 0
(e} = connected to ADRM.
blank = not connected to ADRM.
X = don't care.
Table 4 : Key Codes.
Matrix Matrix Code Matrix
Drive Sense F E D c B A Position
DRVON SENON 0 0 0 0 0 0 0
DRV1IN SENON 0 0 0 0 0 1 1
DRV2N SENON 0 0 0 0 1 0 2
DRV3N SENON 0 0 0 0 1 1 3
DRV4N SENON 0 0 0 1 0 0 4
DRV5N SENON 0 0 0 1 0 1 5
DRV6BN SENON (o} 0 0 1 1 0 6
VSS SENON 0 0 0 1 1 1 7
VSS SEN1N 0 0 1 1 1 1 8to 15
VsSs SEN2N 0 1 0 1 1 1 1610 23
VSS SEN3N 0 1 1 1 1 1 24 to 31
VSS SEN4N 1 0 0 1 1 1 32 to 39
VSS SEN5SN 1 0 1 1 1 1 40 to 47
VSS SEN6N 1 1 0 1 1 1 48 to 55
SEN5SN
VSS and 1 1 1 1 1 1 56 to 63
SEN6N
4/8
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ABSOLUTE MAXIMUM RATINGS
Limiting values in accordance with the absolute maximum system (IEC 134).

<77 &:swﬁwn@mm

Symbol Parameter Value Unit
Voo Supply Voltage Range -03to+7 \Y
V) Input Voltage Range - 0.3 to (Vpo + 0.3) \
Vo Output Voltage Range - 0.3to (Vpp + 0.3) \
+1 D.C. Current into Any Input or Output Max. 10 mA
- I(REMO)M| Peak REMO Output Current during 10us ; Duty Factor = 1% Max. 300 mA
Piot Power Dissipation per Package for Tamp =— 20 to + 70°C  Max. 200 mW
Tstg Storage Temperature Range -55t0 + 125 °C
Tamb Operating Ambient Temperature Range —-20to +70 °C
ELECTRICAL CHARACTERISTICS Vgg =0V ; T, = 25°C ; unless otherwise specified
Symbol Vop(V) Parameter Min. Typ. Max. | Unit
Voo Supply Voltage Tamb =0 to + 70°C 2 6.5 \
Supply Current ;
Iop 3 Act. fosc = 455kHz ; 0.25 mA
Iop 6 REMO Outp. Unload. 1.0 mA
Supply Current ; Inactive (stand-by mode)
lop 6 Tamp = 25°C 4 HA
fosc 210 6.5 Oscill. Frequency (cer. resonator) 350 600 kHz
Keyboard Matrix
Inputs SENON to SEN6N
Vi 21065 Input Voltage LOW 03 x Vpp| V
Vin 21065 Input Voltage HIGH 0.7 x Vpp Vv
-1 2 Input Current 10 100 uA
-1 6.5 V=0V 100 600 HA
I 6.5 Input Leakage Current 1 HA
Vi =Vpp
Output Volt. "ON"
VoL 2 lo =0.25mA 0.3 )
Voo 6.5 lo =2.5mA 0.6 \
Outp. Current "OFF"
lo 6.5 Vo =11V 10 A
rol | ADR
Vi Input Voltage LOW 03 x Vpp| V
Vi Input Volt. HIGH 0.7 x Vpp \"
Input Current (switched P-and N-channel
pull-up/pull-down)
he 2 Pull-up Act., Oper. Condition ; 10 100 pA
I 6.5 Vin = Vss 100 600 MA
lin 2 Pull-down Active Standby Cond. ; 10 100 uA
liH 6.5 Vin = Vpp 100 600 pA
5/8
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ELECTRICAL CHARACTERISTICS (continued)

Symbol Voo (V) Parameter Min. Typ. Max. Unit
Data Output REMO
Vou 2 Output Volt. HIGH 0.8 Vv
VOH 6.5 - |OH =40mA 50 \Y
Vou 2 Output Volt. LOW 04 Vv
Vor 6.5 loL =0.5 mA 0.4 \
tmu/tosc 6 Puise Duty Cycle During Carrier Mode 04 0.5 0.6
ton 6.5 Pulse Length, Oscill. Stopped 1 msec
Oscillator
L 2 Input Current 5.0 HA
Iy 6.5 OSC1 at VDD 5.0 70 ]JA
Output Volt. HIGH
Vou 6.5 —loL =0.1mA Vpp - 0.8 "
Output Volt. LOW
VoL 6.5 IOH =0.1mA 0.7 \
Figure 1 : Typical Application.
zZl Z Z Z Z Z Z
O | N O = v O
> =2 2 2 2 2 2
| @ @ @l | @ @
o O O O o] o a
13 14 15 16 17 18 19 |,
SENON 20 22
7 0
< - SEN1IN 7 //’
SEN2N
23 1 16 6 REMO
4 & SENSN | M3O005LAB1 4
3 24 Senan . l
% % SEN5N 3
4 40 |
BENSN _| , 10Vss
55 48
9 11 12
]& ![ ADRM 0scClI 0SCco
63 | 56
. Lod il all
JTTTTITTIT 1 1
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Figure 2 : Data Format of REMO Output.

T

Figure 3 : REMO Output Waveform : (a) flashed pulse.

(b) modulated pulse.

a)
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Figure

4 : Single Key - Stroke Sequence.
Debounce Time :toe=41t0 9 x To
Start Time : tst=5t0 10 x To
Minimum Release Time : treL = To.

key bouncing

'ReL

osed F = _ _ New key
Close:
REV released —J-]-U / / /]
scan j
w2 I U1 UL
on —
—= t DB scan scan
w new word
REMO S JUUUUULJL
I et
0sco _,’U”/ / OSCILLATOR ACTIVE
Figure 5 : Multiple Key - Stroke Sequence.
Scan Rate Multiple Key-stroke : tsm =8 to 10 x To.
key bouncin,
losed / ’ ¢ key A decoded as HIGH
closex
KEY A key A decoded as LOW
released —--MU I“ |
closed
KEY B -
released ” [”
scan scan scan
of e 7 RN AN (R -
DRVAN Ul Ul (1 - L_!rH_I ]S S |
‘s - . 'S ] ‘o8
w — ‘st
REMO r
tST —— }=— word key A word key A word key B
0sco [' AN OSCILLATOR ACTIVE /, ]
88 (37 SGS-THOMSON
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M5450
M5451

LED DISPLAY DRIVERS

» M5450 34 OUTPUTS/15mA SINK

» M5451 35 OUTPUTS/15mA SINK

= CURRENT GENERATOR OUTPUTS (NO EX-
TERNAL RESISTORS REQUIRED)

s CONTINUOUS BRIGHTNESS CONTROL

» SERIAL DATA INPUT

= ENABLE (ON M5450)

= WIDE SUPPLY VOLTAGE OPERATION

s TTL COMPATIBILITY

Application examples :

s MICROPROCESSOR DISPLAYS

= INDUSTRIAL CONTROL INDICATOR
= RELAY DRIVER

= INSTRUMENTATION READOUTS

DESCRIPTION

The M5450 and M5451 are monolithic MOS integra-
ted circuits produced with an N-channel silicon gate
technology. They are available in 40-pin dual in-line
plastic packages.

A single pin controls the LED display brightness by
setting a reference current through a variable resis-

DIP-40

ORDER CODES : M5450B7
M5451B7

PLCC44

ORDER CODES : M5450C7

tor connected to Vpp or to a separate supply of M5451C7
13.2V maximum.
Figure 1 : Block Diagram.
VDD OUTPUT BIT34 QUTPUT BITY
I §
BRIGHTNESS
CONTROL 2 24 18
100K
19
35 OUTPUT BUFFERS ]
inF
I LOAD
DATA ENABLE (M5450) [ 35 LATCHES
OUTPUT 35  (MS5451) 23
—_——

SERIAL 2 l
DATA —»— 358BIT SHIFT REGISTER

CLOCK 21 l > RESET

L
5-57197

January 1989
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PIN CONNECTION

Vss | K] ~ «pouTPUT BIT 18 Vgg 1 ~ «0f) OUTPUT BIT 18
OUTPUT BIT 17(} 2 39f) OUTPUT BIT19  OUTPUT BIT 17(] 2 33f) OUTPUT BIT 19
OUTPUT BIT 16(] 3 38{] OUTPUT BIT 20  OUTPUT BIT 16(] 3 38f) OUTPUT BIT 20
OUTPUT BIT 150 4 370 QUTPUT BIT 21 OUTPUT BIT 15( ¢ 37 ouTPUT BIT 21
OUTPUT BIT 140 5 36 OUTPUT BIT 22 OUTPUT BIT 14(] ¢ 38fl ouTPUT BIT 22
ouTPUT BIT13(] 6 35PouTPUT BIT23  OUTPUT BIT13(} 6 sfoutPuT BIT 23
ouTPUTBIT 120 7 34D outPuT BIT24 ouTPUTBIT 12(] 7 Buhompuv BIT 24
outputBIT 11 ] 8 330 outPUT BIT25  OUTPUT BIT 1t l] 8 33 UTPUT BIT 25
ouTPUT BIT 10 9 32floutpuT BIT26  ouTPUTBIT10(] 9 32fl outPUT BIT 26
ouTPUT BIT 9 [J10  M5450 31PJOUTPUT BIT27  OUTRUT BIT 9 [J10  M5451 »flouteut BIT 27
OUTPUT BIT 8 1 30flouTPuT BIT28  OUTPUT BIT 8 [ Johouwur BIT 28
ouTPUT BIT 7 (12 2901 OUTPUT BIT29  OUTPUT BIT 7 [}12 290l OUTPUT BIT 29
OUTPUT BIT 6 {13 28floutPuT BIT30  OUTPUT BIT 6 ('3 28[ OUTPUT BIT 30
OUTPUTBIT 5 (J14 2700uTPUTBIT31  outeuTBIT 5 (J1e zvgouwur BIT 31
OUTPUTBIT 4 {15 26JOUTPUTBIT 32 OuTPUTBIT 4 {J1s 26flouTPUT BIT 32
OUTPUT BIT 3 [J16 25PouTPUT BIT 33 OUTPUT BIT 3 (J16 25 OuUTPUT BIT 33
OUTPUT BIT 2 (17 2. ouTPUT BIT 34 OUTPUT BIT 2 {17 2flouTPuT BIT 34
OuUTPUT BIT1 (J18 23[) DATA ENABLE  OUTPUT BIT1 (J° 23P outPuT BIT 35
ggﬁrggfss 1 RE] 220 DATA IN gg'?'jj:NfSS [1 §E 2P DATA IN
oo gzo 21p CLOCKIN  y o Jo I CLOCK iN
$-5795 $-5796
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vop Supply Voltage -0.3to0 15 \Y
\ Input Voltage -03to15 Vv
Voot | Off State Output Voltage 15 \
lo Output Sink Current 40 mA
Piot Total Package Power Dissipation at 25°C 1 w
at 85°C 560 mW
T Junction Temperature 150 °C
Top Operating Temperature Range - 251085 °C
Tsig Storage Temperature Range - 65to 150 °C

Stresses above those listed under "Absolute Maximum Ratings” may causes 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.

FUNCTIONAL DESCRIPTION

Both the M5450 and the M5451 are specially desi-
gned to operate 4 or 5-digit alphanumeric displays
with minimal interface with the display and the data
source. Serial data transfer from the data source to
the display driver is accomplished with 2 signals, se-

2 L7 S5S-THOMSON

rial data and clock. Using a format of a leading "1"
followed by the 35 data bits allows data transfer
without an additional load signal. The 35 data bits
are latched after the 36th bit is complete, thus pro-
viding non-multiplexed, direct drive to the display.

MICROELECTRONICS
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Outputs change only if the serial data bits differ from
the previous time.

Display brightness is determined by control of the
output current LED displays.

A 1nF capacitor should be connected to brightness
control, pin 19, to prevent possible oscillations.

A block diagram is shown in figure 1. For the M5450
a DATA ENABLE is used instead of the 35th output.
The DATA ENABLE input is a metal option for the
M5450.

The output current is typically 20 times greater than
the current into pin 19, which is set by an external
variable resistor. There is an internal limiting resis-
tor of 4002 nominal value.

Figure 2 shows the input data format. A start bit of
logical "1" precedes the 35 bits of data. At the 36th
clock a LOAD signal is generated synchronously
with the high state of the clock, which loads the 35
bits of the shift registers into the latches.

At the low state of the clock a RESET signal is ge-
nerated which clears all the shift registers for the
next set of data. The shift registers are static
master-slave configurations. There is no clear for
the master portion of the first shift register, thus al-
lowing continuous operation.

When power is first applied to the chip an intemal
power ON reset signal is generated which resets all
registers and all latches. The START bit and the first
clock return the chip to its normal operation.

Bit 1 is the first bit following the start bit and it will
appear on pin 18. A logical "1" at the input will turn
on the appropriate LED.

Figure 3 shows the timing relationship between Da-
ta, Clock and DATA ENABLE.
A max clock frequency of 0.5MHz is assumed.

For applications where a lesser number of outputs
are used, it is possible to either increase the current
per output or operate the part at higher than 1V
Vour.

The following equation can be used for calculations.

T = [(VouT) (ILep) (No. of segments) + (Vbp
- 7mA)] (124°C/W) + Tamb

where :

Tj = junction temperature (150°C max)

Vour = the voltage at the LED driver outputs
ILep = the LED current

124°C/W = thermal coefficient of the package

There must be a complete set of 36 clocks or the  The above equation was used to plot figure 4, 5 and 6
shift registers will not clear.
STATIC ELECTRICAL CHARACTERISTICS (T, within operating range, Vpp = 4.75V to
13.2V, Vg5 = 0V, unless otherwise specified)
Symbol Parameter erst Conditions Min. Typ. Max. Unit
Voo Supply Voltage 4.75 13.2 \
| loo Supply Current Vpp = 13.2V 7 mA
Vi Input Voltage Logical "0" Level | + 10pA Input Bias -03 0.8 \"
Logical "1" Level 4.75 < Vpp < 5.25 2.2 Vbp \
Vpp > 5.25 Vpp—2 Voo \%
) Brightness Input Current (note 2) 0 0.75 mA
Ve Brightness Input Voltage (pin 19)| Input Current = 750pA 3 43 '
Vo(ou) Off State Out. Voltage 13.2 Vv
lo Out. Sink Current (note 3)
Segment OFF Vo =3V 10 HA
Segment ON Vo =1V (note 4)
Brightness In. = OpA 0 10 HA
Brightness In. = 100uA 2 27 4 mA
Brightness In. = 750uA 12 15 25 mA
felock Input Clock Frequency 0.5 MHz
lo Output Matching (note 1) + 20 %
Notes : 1. Output matching is calculated as the percent variation from Iuax + Iun/2.
2. With a fixed resistor on the brightness input some variation in brightness will occur from one device to another.
3. Absolute maximum for each output should be limited to 40mA.
4. The Vo voltage should be regulated by the user. See figures 5 and 6 for allowable Vo versus lo operation.
LSy SGS-THOMSON 37
Y/ wicroeLEcTRORICS

255



M5450

Figure 2 : Input Data Format.

cLocK MUy uyuuw Ly yuyuuyuugun
——d

| |
|START, BIT! ! 181735 | 81736
DATA r WWM

tﬁfTDERNAL) ‘ L
11

RESET
(INTERNAL)

$-5827/1

Figure 3.
CLOCK / \ zl \
300ns MIN
DATA ENABLE
100ns MIN
leo0ns MY
$-5784
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Figure 4. Figure 5.
G- 4909 G-4910
Plot T o) [TTT
(W) 34 SEGMENTS 1| [ Tamb=85°C
o8 ISorv:AISEGMENT | | ff"“‘i’fﬁ'ﬁ"‘r’ -
24 AL\
| 20 SEGM
:SAFEA%IEERATING %«\ \ TN
0.6 N,
18 T 1T
b 4 Ny
04 X 2 b 36 SEGM. N\ 20 SEGM. N
\ N T TSNS 1
0.2 \
.. N \ 06 - i B ‘ ‘{
- | T T T T 171
S S —
AN N T
o 20 4«0 60 Tamb (*C) o 4 8 2 16 0 2igp(mA)
Figure 6.
. 6-4911
of T1 T4 ] [TI]
(mA)l—: T INEEN _Y,m;I:as'c L]
» L
65 |11\ VoIV
V°=|5V
55 You2v |
45 MAXloxbomA
35 | AL A
N
25 1 -1 N
1o y e T
15 ) i_J...i~ REEN . ~
] 5
[} “ 8 12 16 20 2 28 3234N°Segm.
TYPICAL APPLICATIONS
BASIC ELECTRONICALLY TUNED RADIO OR TV SYSTEM.
LED DISPLAY
AMIT M
FM ) D _./LJ
34 SEGMENTS
M5450
DISPLAY
DRIVER
ELECTRONIC PLL
KEYBOARD TUNING
CONTROLLER N SYNTHESIZER
l 1 5-5800
STATION
DETECT. ETC.
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DUPLEXING 8 DIGITS WITH ONE M5450.

Voo
18 212219 20 1 23 17
— |1 B I —
CLOCK IN > 5-5801
DATAIN »———
t—— Voo
BRIGHTNESS
CONTROL
POWER DISSIPATION OF THE IC a) In the application R must be chosen taking into

The power dissipation of the IC can be limited using account the worst operating conditions.
different configurations.

¢
R
lo
ol
Ol y/s / /
VourT “““““
5-5787

6/7
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M5450

R is determined by the maximum number of seg-
ments activated
Ve - Vb Max - VoM

N max . Ip
The worst case condition for the device is when rou-
ghly half of the maximum number of segments are ac-
tivated.
It must be checked that the total power dissipation
does not exceed the absolute maximum ratings of
the device.

In critical cases more resistors can be used in
conjunction with groups of segments.

In this case the current variation in the single resis-
tor is reduced and Pt limited.

b) In this configuration the drop on the serial connec-
ted diodes is quite stable if the diodes are properly
chosen.

The total power dissipation of the IC depends, in a
first approximation, only on the number of segments
activated.

e

$-5788

ber of segments activated.

¢) In this configuration Vout + Vb is constant. The total power dissipation of the |C depends only on the num-

Ve

5-5789
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M5480

LED DISPLAY DRIVER

= 3 1/2 DIGIT LED DRIVER (23 segments)

s CURRENT GENERATOR OUTPUTS (no resis-
tors required)

= CONTINUOUS BRIGHTNESS CONTROL

= SERIAL DATA INPUT

= NO LOAD SIGNAL REQUIRED

s WIDE SUPPLY VOLTAGE OPERATION

s TTL COMPATIBILITY

Applications examples :

=« MICROPROCESSOR DISPLAYS

s INDUSTRIAL CONTROL INDICATION
= RELAY DRIVER

= INSTRUMENTATION READOUTS

DESCRIPTION

The M5480 is a monolithic MOS integrated circuit
produced with a N-channel silicon gate technology.
It utilizes the M5451 die packaged in a 28-pin plas-
tic package making it ideal for a 3 1/2 digit dispaly.
A single pin controls the LED dispaly brightness by

CONNECTION DIAGRAM

setting a reference current through a variable resis-
tor connected either to Vpp or to a separate supply
of 13.2V maximum.

The M5480 is a pin-to-pin replacement of the NS
MM 5480.

DIP-28
(Plastic)

ORDER CODE : M5480 B7

%s K

outeur Bit 1 | 2

[

OuTPUT BIT IOt
OUTPUT BIT 9 [ 4

w

outpuT 81T 8 ]
output e 7 6
outPut 816 (|7
OUTPUTBITS [ 8
outputaite |9
outeut BIT3 [J10
output a2 [

output a1 f12

BRIGHTNESS (4
CONTROL

Yoo 4

28fJoutPut BIT 12
27fJoutpPut BT 13
26[Joutpur BiT 14
25 Jouwux BIT 15
24 ]ouwm BIT16
23fJoutput BT 1/
22[Joutput BIT 18
2HJOUTPUT BIT 19

;ouwur BIT20
19{Joutput BIT 2
18fJoutpurBIT 22
17 [Jouteut 81T 23
16[) DATA IN

sl cLock in

October 1988
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Voo Supply Voltage -031t015 \
Vi Input Voltage -03to 15 \
Vo oty | Off State Output Voltage 15 \
lo Output Sink Current 40 mA
Piot Total Package Power Dissipation at 25 °C 940 mwW
at 85 °C 490 mwW
T; Junction Temperature 150 °C
Top Operating Temperature Range -25t085 °C
Tstq Storage Temperature Range - 65t0 150 °C

Stresses in excess of 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 in excess of those indicated in the operational sec-
tions of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device relia-
bility.

BLOCK DIAGRAM

Figure 1.
V[)D QUTPUT BIT23 OUTPUT BITY
BRIGHTNESS 1%
CONTROL 7
35 OUTPUT BUFFERS J
]
LOAD
[ 35 LATCHES
]
SERIAL 16
DATA ——— 35 BIT SHIFT REGISTER
cLocK 15 | > l RESET
L
5-578)
2/6
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STATIC ELECTRICAL CHARACTERISTICS (T, within operating range, Vpp = 4.75 V to
13.2 V, Vg5 = 0 V,unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vpp | Supply Voltage 4.75 13.2 "
oo Supply Current Vpp =132V 7 mA

Vi Input Voltages
Logical "0" Level + 10 pA Input Bias -03 0.8 v
Logical "1" Level 4.75 < Vpp < 5.25 2.2 Voo Vv
Vop > 5.25 Vpp — 2 Voo \%
Ig Brightness Input Current 0 0.75 mA
(note 2)
Ve Brightness Input Voltage | Input Current = 750 pA 3 43 \
(pin 13)
Vootty | Off State Output Voltage 13.2 18 Y
lo Output Sink Current
(note 3)
Segment OFF Vo=3V 10 pA
Segment ON Vo =1V (note 4)
Brightness In. =0 pA 0 10 HA
Brightness In. = 100 pA 2 27 4 mA
Brightness In. = 750 nA 12 15 25 mA
feiock | Input Clock Frequency 0 0.5 MHz
lo Output Matching (note 1) + 20 %

Notes : 1.Output matching is calculated as the percent variation from luax + /2.
2.With a fixed resistor on the brightness input some variation in brightness will occur from one device to another.
3.Absolute maximum for each output should be limited to 40 mA.

4.The Vo voltage should be regulated by the user.

FUNCTIONAL DESCRIPTION

The M5480 is specifically designed to operate 3 1/2
digit alphanumeric displays with minimal interface
with the display and the data source. Serial data
transfer from the data source to the display driver is
accomplished with 2 signals, serial data and clock.
Using a format of a leading "1" followed by the 35
data bits allows data transfer without an additional
load signal. The 35 data bits are latched after the
36th bit is complete, thus providing non-multiplexed,
direct drive to the display.

Outputs change only if the serial data bits differ from
the previous time.

Dispiay brightness is determined by controi of the
output current for LED displays. A 1nF capacitor
should be connected to brightness control, pin 13,
to prevent possible oscillations.

A block diagramis shown in figure 1. The output cur-
rent is typically 20 times greater than the currentinto
pin 13, which is set by an external variable resistor.
There is an internal limiting resistor of 400 Q nomi-
nal value.

Figure 2 shows the input data format. A start bit of
logical "1" precedes the 35 bits of data. At the 36th
clock a LOAD signal is generated synchronously
with the high state of the clock, which loads the 35
bits of the shift registers into the latches.

Atthe low state of the clock a RESET signal is gener-
ated which clears all the shift registers for the next
set of data. The shift registers are static master-
slave configurations. There is no clear for the mas-
ter portion of the first register, thus allowing
continuous operation.

There must be a complete set of 36 clocks or the
shift registers wiii not ciear.

When power is first applied to the chip an internal
power ON reset signal is generated which resets all
registers and all latches. The START bit and the first
clock return the chip to its normal operation.

Figure 3 shows the timing relationships between
Data, and Clock. A maximum clock frequency of
0.5 MHz is assumed.

Ly7 S6S-THOMSON s/6
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FUNCTIONAL DESCRIPTION

Figure 4 shows the Output Data Format for the
5480. Because it uses only 23 of the possible 35
outputs, 12 of the bits are "Don’t Care".

For applications where a lesser number of outputs
are used, it is possible to either increase the current
per output, or operate the part at higher than 1V
Vour.

The following equation can be used for calculations.
Ti=[(Vour) (ILeo) (No.of segments) + Vbp . 7 mA]
(132 °C/W) + Tamb

Figure 2 : Input Data Format.

where:

Tj = junction temperature (150 °C max)

Vourt = the voltage at the LED driver outputs
ILeo = the LED current

132 °C/W = thermal coefficient of the package
Tamb = ambient temperature

1 36
N
CLOCK |||||||||||.J||l||||||||
T | | v ; ) l
! ' ' ' 1 1
‘START! BITI | (BIT34 | BIT3Y,
DATA
LOAD
(INTERNAL) l
RESET
(INTERNAL) l I 5.5785/1
Figure 3.
CLOCK / \ ( \
DATA *
300ns MIN
_.J,__,__ﬂs_ 5-5826
46 SGS-THOMSON
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Figure 4 : Serial Data Bus / Outputs Correspondence.

5451 35(34|33|32|31|30|29|28|27|26(25|24 |23 2221|2019 START
5480 X |23|22|21 20|19 | X | X | 18| X [17 |16 | 15|14 |13 |12 | X START
5451 18|17 |16 (15|14 1131211 (10| 9 | 8 | 7 | 6 | 5| 4 | 3 | 2 START
5480 11110 X|X|[X|7|6|5]|4]|3]2 1 X START
TYPICAL APPLICATION
BASIC 3 1/2 Digit Interface.
z 3
l |
23SEGMENTS
M>480
DISPLAY
DRIVER
I 5-5786
CLOCK DATA
POWER DISSIPATION OF THE IC
The power dissipation of the IC can be limited using different configurations
a) ~e
R
— -
o
ol VI 7 /
"outI @ """"""
]
5-5787
37 S5S:THOMSON 56
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In this application R must be chosen taking into ac-
count the worst operating conditions.
R is determined by the maximum number of seg-
ments activated.

Ve - Vo max - VouT MIN

R=
N max . Ip

The worst case condition for the device is when

roughly half of the maximum number of segments

are activated.

It must be checked that the total power dissipation
does not exceed the absolute maximum ratings of
the device.

In critical cases more resistors can be used in con-
junction with groups of segments.

In this case the current variation in the single resis-
tor is reduced and Pt limited.

b)

L

5-5788

In this configuration the drop on the serial connected diodes is quite stable if the diodes are properly chosen.
The total power dissipation of the IC depends, in a first approximation, only on the number of segments ac-

tivated.

c)

[E- —1»—0"(:

5.5709

In this configuration Vout + Vpis constant. The total power dissipation of the IC depends only on the num-

ber of segments activated.

6/6 L7 SGS-THOMSON

MICROELECTRONICS

266



Lyg SGS-THOMSON
Y inicroELEcTRONICS

M5481

LED DISPLAY DRIVER

= 2 DIGIT LED DRIVER (14 segments)

s« CURRENT GENERATOR OUTPUTS (no resis-
tor required)

s CONTINUOUS BRIGHTNESS CONTROL

» SERIAL DATA INPUT

= DATA ENABLE

= WIDE SUPPLY VOLTAGE OPERATION

s TTL COMPATIBILITY

Application examples

= MICROPROCESSOR DISPLAYS

= INDUSTRIAL CONTROL INDICATOR
= RELAY DRIVER

= INSTRUMENTATION READOUTS

DESCRIPTION

The M5481 is a monolithic MOS integrated circuit
produced with a N-channel silicon gate technology.
It utilizes the M5450 die packaged in a 20-pin plas-

tic package copper frame, making it ideal for a 2-
digit display. A single pin controls the LED display

CONNECTION DIAGRAM

brightness by setting a reference current through a
variable resistor connected either to Vpp or to a sep-
arate supply of 13.2V maximum.

The M5481 is a pin-to-pin replacement of the NS
MM 5481.

DIP-20
(Plastic 0.25)

ORDER CODE : M5481 B7

ourput BiT 8 |
OUTPUT BIT 7 [ 2
OUTPUT BIT 6 [ 3
OUTPUT BIT 5 U 4
OUTPUT BIT 4 [ 5
OUTPUT BIT 3 E 6
OUTPUT BIT 2 [ 7

OUTPUT BIT 1 [ 8

BRIGHTNESS 9
CONTROL

Voo q 10

20 ] OUTPUT BIT 9
19 []ompu! 8IT10
8 ]ouwuv BIT 11
17 JOUTPUT [:Th NP4
16 Jouwut BIT 13
5] vss
14 ]ourPuT BIT 14
13[) DATA ENABLE
123 DATA IN

nf cLock
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Voo Supply Voltage -03to 15 \"
Vi Input Voltage -031t06 15 \
Vo (o) | Off State Output Voltage 15 \
lo Output Sink Current 40 mA
Piot Total Package Power Dissipation at 25 °C 15 W
at 85 °C 800 mwW
T; Junction Temperature 150 °C
Top Operating Temperature Range - 251085 °C
Tstg Storage Temperature Range - 65to 150 °C

Stresses in excess of 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 in excess of those indicated in the operational sec-
tions of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device relia-

bility.

BLOCK DIAGRAM

Figure 1.
Voo OUTPUT BIT 14 OUTPUT BIT1
BRIGHTNESS 0
CONTROL y \
9
{35 OUTPUT BUFFERS ]
nF
I
I 35 LATCHES
DATA ENABLE 1
—p 4 3
SERIAL 2 l
DATA —— 35 BIT SHIFT REGISTER
crock . nf ™ T RESET
i
$-5T9
2/6
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STATIC ELECTRICAL CHARACTERISTICS (T, Within operating range, Vpp = 4.75 V to

13.2 V, Vss = 0 V,unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Voo Supply Voltage 4.75 13.2 v
lop Supply Current Vop =132V 7 mA

V, Input Voltages
Logical "0" Level + 10 pA Input Bias -03 0.8 '
Logical "1" Level 4.75 < Vpp < 5.25 22 Voo \%
Vpp > 5.25 Vop — 2 Voo \Y
Ig Brightness Input Current 0 0.75 mA
(note 2)
Vg Brightness Input Voltage | Input Current = 750 pA 3 43 v
(pin 9)
Vo(orr) | Off State Output Voltage 13.2 Vv
lo Output Sink Current
(note 3)
Segment OFF Vo=3V 10 A
Segment ON Vo =1V (note 4)
Brightness In. =0 pA 0 10 HA
Brightness In. = 100 pA 2 2.7 4 mA
Brightness In. = 750 pA 12 15 25 mA
feioek | Input Clock Frequency 0 05 MHz
lo Output Matching (note 1) + 20 %

Notes : 1. Output matching is calculated as the percent variation from Imax + win/2.
2. With a fixed resistor on the brightness input some variation in brightness will occur from one device to another.
3. Absolute maximum for each output should be limited to 40 mA.

4. The Vo voltage should be regulated by the user.

FUNCTIONAL DESCRIPTION

The M5481 uses the M5450 die which is packaged
to operate 2-digit alphanumeric displays with mini-
mal interface with the display and the data source.
Serial data transfer from the data source to the dis-
play driver is accomplished with 2 signals, serial
data and clock. Using a format of a leading "1" fol-
lowed by the 35 data bits allows data transfer with-
out an additional load signal.

The 35 data bits are latched after the 36th bit is com-
plete, thus providing non-multiplexed, direct drive to
the display. Outputs change only if the serial data
bits differ from the previous time. Display brightness
is determined by control of the output current for
LED displays. A 1nF capacitor should be connected
to brightness control, pin 9, to prevent possible os-
cillations.

Ablock diagram s shown in figure 1. The output cur-
rent is typically 20 times greater than the currentinto
pin 9, which is set by an external variable resistor.
These is an internal limiting resistor of 400 Q nomi-
nal value.

Figure 2 shows the input data format. A start bit of
logical "1" precedes the 35 bits of data. At the 36th
clock a LOAD signal is generated synchronously
with the high state of the clock, which loads the 35
bits of the shift registers into the latches.

Atthe low state of the clock a RESET signal is gener-
ated which clears all the shift registers for the next
set of data. The shift registers are static master slave
configurations. There is no clear for the master por-
tion of the first shift register, thus allowing continu-
ous operation.

There must be a complete set of 36 clocks or the
shift registers will not clear.

When power is first applied to the chip an intemnal
power ON reset signal is generated which resets all
registers and all latches. The START bit and the first
clock return the chip to its normal operation.

Figure 3 shows_the timing relationships between
Data, Clock and DATA ENABLE.

A maximum clock frequency of 0.5 MHz is assumed.

L7 SGS-THOMSON 3/
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Figure 4 shows the Output Data Format for the
M5481. Because it uses only 14 of the possible 35
outputs, 21 of the bits are "Don’t Cares".

For applications where a lesser number of outputs
are used it is possible to either increase the current
per output or operate the part at higher than 1V
Vour.

The following equation can be used for calculations.

Figure 2 : Input Data Format.

Tj=[ (Vout)(ILep)(No. of segments) + Voo . 7 mA ]
(80 °C/W) + Tamb

where: Tj = junction temperature (150 °C max)
Vour = the voltage at the LED driver outputs
ILeD = the LED current

80 °C/W = thermal coefficient of the package
Tamb = ambient temperature

) 36
CLOCK |||||||||||J|||||||||||
| 1 I ' I 1
! ' ' ' | |
' ; .
(START! BITY | 1BIT36 ! BITIS)
DATA
LOAD
(INTERNAL) I l
RESET
(INTERNAL) I | 5578501
Figure 3.
CLOCK / \ 1# \
DATA
| 300ns MIN 5-5826
46 L3y SGS:THOMSON
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Figure 4 : Serial Data Bus / Outputs Correspondence.

5450 34 133(32(31(30|29|28|27|26|25]|24|23|22|21({20( 19| 18 START
5481 X | X | X[ X|14[13]| X | X | X |X|12[11]10] 9 | X [X | X START
5450 17|16 15|14 |13 |12 |11|10| 9 | 8 [ 7 |6 | 5[4 [3 |2 |1 START
5481 (X |8 |7 |6 |5 X |[X|X|X|4]|3|2]1]X X | X | START
TYPICAL APPLICATION
BASIC electronically tuned TV system.
LED DISPLAY
[}
=
14 SEGMENTS |
MS4B1Y
DISPLAY
DRIVER
B PLL
KEYBOARD PROCESSOR SYNTHESIZER
$.9793
POWER DISSIPATION OF THE IC
The power dissipation of the IC can be limited using different configurations.
a) ~
R
o 1
o ’ ’ ’
e o A
YouT| qj )] cj
5-5787
LN SGS-THOMSON >
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In this application R must be chosen taking into ac-
count the worst operating conditions.

R is determined by the maximum number of seg-
ments activated.

Ve - Vb max - Vomin
R=

N max . Ip
The worst case condition for the device is when
roughly half of the maximum number of segments
are activated.

It must be checked that the total power dissipation
does not exceed the absolute maximum ratings of
the device.

In critical cases more resistors can be used in con-
junction with groups of segments. In this case the
current variation in the single resistor is reduced and
Ptot limited.

b)

L

$-5788

In this configuration the drop on the serial connected diodes is quite stable if the diodes are properly chosen.
The total power dissipation of the IC is, in first approximation, depending only on the number of segments

activated.

c)
— —-0OVe

L

—

5.5789

In this configuration Vout + Vpis constant. The total power dissipation of the IC depends only on the num-

ber of segments activated.

6/6
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LED DISPLAY DRIVER

= 2 DIGIT LED DRIVER (15 segments) brightness by setting a reference current through a
s CURRENT GENERATOR OUTPUTS (no resis- variable resistor connected either to Vpp or to a sep-
tor required) arate supply of 13.2 V maximum.

= CONTINUOUS BRIGHTNESS CONTROL
= SERIAL DATA INPUT

= WIDE SUPPLY VOLTAGE OPERATION
u TTL COMPATIBILITY

Application examples :

= MICROPROCESSOR DISPLAYS

= INDUSTRIAL CONTROL INDICATOR
= RELAY DRIVER

s INSTRUMENTATION READOUTS

DESCRIPTION DIP-20

The M5482 is a monolithic MOS integrated circuit (Plastic 0.25)
produced with an N-channel silicon gate technol-
ogy. It utilizes the M5450 die packaged in a 20-pin
plastic package copper frame, making it ideal for a ORDER CODE : M5482 B7
2-digit dispiay. A singie pin controis the LED dispiay

CONNECTION DIAGRAM
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M5482

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Voo Supply Voltage -031to0 15 \Y
V) Input Voltage -03to 15 Vv
Vo o1y | Off State Output Voltage 15 \
lo Output Sink Current 40 mA
Piot | Total Package Power Dissipation at 25 °C 1.5 w

at 85 °C 800 mwW
T Junction Temperature 150 °C
Top Operating Temperature Range - 25to0 85 °C
Tstq Storage Temperature Range - 65 to 150 °C

Stresses in excess of 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 in excess of those indicated in the operational sec-

tions of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device relia-
bility.

BLOCK DIAGRAM

Figure 1.
Voo OUTPUT BIT15 OUTPUT BIT )
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M5482

STATIC ELECTRICAL CHARACTERISTICS (T, within operating range, Vpp = 4.75 V to

13.2 V, Vgs = 0 V,unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Voo Supply Voltage 4.75 13.2 Vv
loo Supply Current Vpp =132V 7 mA

V, Input Voltages
Logical "0" Level + 10 pA Input Bias - 03 0.8 \
Logical "1" Level 4.75 < Vpp < 5.25 2.2 Voo v
Vop > 5.25 Voo -2 Voo \"
g Brightness Input Current 0 0.75 mA
(note 2)
Ve Brightness Input Voltage | Input Current =750 pA 3 43 Y
(pin 9)
Vootf) | Off State Output Voltage 13.2 Y
lo Output Sink Current
(note 3)
Segment OFF Vo =3V 10 HA
Segment ON Vo =1V (note 4)
Brightness In. = 0 pA 0 10 A
Brightness In. = 100 pA 2 27 4 mA
Brightness In. = 750 pA 12 15 25 mA
felock | Input Clock Frequency 0 0.5 MHz
lo Output Matching (note 1) + 20 %

Notes : 1. Output matching is calculated as the percent variation from Imax + Imn2.
2. With a fixed resistor on the brightness input some variation in brightness will occur from one device to another.
3. Absolute maximum for each output should be limited to 40 mA.

4. The Vo voltage should be regulated by the user.

FUNCTIONAL DESCRIPTION

The M5482 uses the M5451 die which is packaged
to operate 2-digit alphanumeric displays with mini-
mal interface with the display and the data source.
Serial data transfer from the data source to the dis-
play driver is accomplished with 2 signals, serial
data and clock. Using a format of a leading "1" fol-
lowed by the 35 data bits allows data transfer with-
out an additional load signal.

The 35 data bits are latched after the 36th bitis com-
plete, thus providing non-multiplexed, direct drive to
the display. Outputs change only if the serial data
bits differ from the previous time. Display brightness
is determined by control of the output current for
LED displays. A 1nF capacitor should be connected
to brightness control, pin 9, to prevent possible os-
cillations.

Ablock diagramis shown in figure 1. The output cur-
rent is typically 20 times greater than the current into
pin 9, which is set by an external variable resistor.
There is an internal limiting resistor of 400Q nomi-
nal value.

Figure 2 shows the input data format. A start bit of
logical "1" precedes the 35 bits of data. At the 36th
clock a LOAD signal is generated synchronously
with the high state of the clock, which loads the 35
bits of the shift registers into the latches.

Atthe low state of the clock a RESET signal is gener-
ated which clears all the shift registers for the next
set of data. The shift registers are static master slave
configurations. There is no clear for the master por-
tion of the first shift register, thus allowing continu-
ous operation.

There must be a complete set of 36 clocks or the
shift registers will not clear.

When power is first applied to the chip an intemnal
power ON reset signal is generated which resets all
registers and all latches. The START bit and the first
clock return the chip to its normal operation.

Figure 3 shows the timing relationships between
Data and Clock.

A maximum clock frequency of 0.5 MHz is assumed.

L7 S5S-THOMSON 36

MICROELECTROMICS

275



M5482

Figure 4 shows the Output Data Format for the where : Tj = junction temperature (150 °C max)

M5482. Because it uses only 15 of the possible 35 Vour = the voltage at the LED driver
outputs, 20 of the bits are "Don’t Cares". outputs

For applications where a lesser number of outputs lep = the LED current

are used it is possible to either increase the current 80 °C/W = thermal coefficient of the

er output or operate the part at higher than 1V package
SOUT_ P P P g Tamb = ambient temperature

The following equation can be used for calculations.

Ti = [(VouT)(ILep)(no.of segments) + Vop . 7 mA]
(80 °C/W) + Tamb

Figure 2 : Input Data Format.

1 36
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Figure 3.
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M5482

Figure 4 : Serial Data Bus / Outputs Correspondence.

5451 |35|34[33|32|31|30|29|28|27|26|25|24|23|22|21|20|19|18| START
5482 15| X [ X | X [ X |14 |13 X [ X | X | X [12[11]10] 9 | X | X | X | START
5451 17|16 (16|14 |13 |12|11|10| 9 | 8 | 7 | 6 | 5|4 |3 |2 | 1 START
5482 X{X|(X|X|4|13]|]2|1]|X X | X START
TYPICAL APPLICATION
BASIC electronically tuned TV system.
LED DISPLAY
|
/!
15 SEGMENTS.
M5482
DISPLAY
DRIVER
——
KEYBOARD PROCESSOR SYNT:LELS(ZER
$-599
POWER DISSIPATION OF THE IC
The power dissipation of the IC can be limited using different configurations.
a) "
R
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M5482

In this application R must be chosen taking into ac-
count the worst operating conditions.

R is determined by the maximum number of seg-
ments activated.

Ve - Vb max - VoMmin
R=

N max . Ip

The worst case condition for the device is when
roughly half of the maximum number of segments
are activated.

It must be checked that the total power dissipation
does not exceed the absolute maximum ratings of
the device.

In critical cases more resistors can be used in con-
junction with groups of segments. In this case the
current variation in the single resistors is reduced
and Pyt limited.

b)

o

$-5788

In this configuration the drop on the serial connected diodes is quite stable if the diodes are properly chosen.
The total power dissipation of the IC is, in first approximation, depending only on the number of segments

activated.

°)

1

S-5789

In this configuration Vout + Vbis constant. The total power dissipation of the IC depends only on the num-

ber of segments activated.
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M8716B

CLOCK/CALENDAR WITH SERIAL S-BUS

CLOCK/CALENDAR WITH SERIAL S-BUS

32kHZ QUARTZ TIMEBASE

s COUNTERS FOR SEC ; MIN ; HRS ; DAY ;
MONTH OR SEC ; MIN ; HRS ; DAY OF WEEK

» EXTREMELY LOW POWER CONSUMPTION
IN STANDBY OPERATION (TYP. 5A)

= 8 PIN DIP PACKAGE

= INTEGRATED POWER FAIL DETECTION AND
POWER-ON RESET

a PULSE OUTPUT FOR SECONDS

=« CMOS PROCESS

DESCRIPTION

The integrated circuit M8716B contains a digital
clock with a 32kHz quartz oscillator and a serial bus
interface (S—Bus). The circuit is programmable to
count seconds, minutes, hours, days and month or
seconds, minutes, hours and day of the week.

BLOCK DIAGRAM

ADVANCE DATA
This circuit is intended for use within a microcompu-
ter system.

The M8716B is available in a 8 lead dual in-line plas-
tic package.

B1
(Plastic Package)

ORDER CODE : M8716A B1

Voo lvSS Four 1 SEC
0SC IN
S © 256 128
V-
05C ouT
w/ﬁ l :_ _________ TS TS T T e l‘—'\[
Lz reset :
:_ MONTH HRS [ MIN SEC !
| '
! '
e e e m e e ] [
WiM w
Rt POWER FAIL
SDA L o
y -
scL S-BUS _
- CONTROL LOGIC AND
ADDRESS RECOGNITION N -]
S-19611

January 1989
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This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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M8716B

PIN CONNECTION (top view)

U/
Yoo 1 8] Fout
Vss 2 71} scu
osciNn |}3 6|l soa
osc our ||« slI sec

$-7962/1

ELECTRICAL CHARACTERISTICS
(Ta=25°C:Vpp =5V ; Fosc = 32.768kHz if not otherwise specified).

. Values .
Symbol Parameter Test Conditions - Unit
Min. Typ. Max.
Voo Supply Voltage 45 5.0 55 \"
Iop Supply Current 1 mA
Vgar Supply Voltage No Data Transfer 2.0 2.4 Vv
(standby operation)
lsat | Supply Current Test Circuit 5 15 HA
(standby operation) Vgat =24V
Iin Input Current Vin = Vop 5 WA
SDA ; SCL Vin = Vss 5
lout Output Current SDA VoL =04V 4 mA
lout Output Current Foyr, Vout =1V 0.1
SEC mA
Vour =4V -0.1
Cout | Oscillator Output-capacitance 16 20 24 pF
2/6
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M8716B

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vpp-Vss| Supply Voltage -03to+ 10 \Y
ViNo Input Voltage, Output Voltage Vgs — 0.3 to Vpp + 0.3 Vv

Po Total Package Power Dissipation 300 mwW
Tstg Storage Temperature — 5510 + 125 °C
Ta Operating Temperature 0to+ 70 °C

Stresses in excess of 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 in excess of 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.

GENERAL DESCRIPTION

The integrated circuit M8716B contains a digital
clock counting seconds, minutes, hours, days and
months or seconds, minutes, hours and days of the
week as an option. A 32.768kHz quartz oscillator
serves as time-base. This circuit is intended for use
within a microcomputer system.

Writing (time setting) and reading of the counters is
done via a serial interface (S—Bus). The micro-com-

FUNCTIONAL DESCRIPTION

DIVIDERS AND COUNTERS

The oscillator frequency of 32.768kHz is first divided
by 256 and then again by 128. The resulting output
frequency of 1Hz then serves as clock pulse for the
time counters.

The content of the counters for sec, min, hr, day and
month of sec, min, hr, and day of week can be read
or modified (written) via the S—Bus interface. During
a "write" cycle only the content of the counters star-
ting from the minutes counter is modified : the se-
conds counter and the seconds divider block are re-
set to zero.

Selection between "calendar" operation (display of
day and month) and "day of week" operation (dis-
play of day of week 1 to 7) is done as follows :

If the second bit in the first data byte is "1" during a
"write" operation, the counters are set for the mode
"day of week".

If this bit remains at "0" during a "write" operation
the calendar mode is selected. In this case, carry of
the "day" counter is performed automatically at po-
sitions 28, 30 or 31, depending on the month. In
case of a leap year the day 29 (of February) can be
set by a "write" operation.

In this case, carry takes place on 3-1 (March 1st).

S-BUS INTERFACE GENERAL DESCRIPTION

Data transfer from the circuit M8716B to the micro-
computer (reading) and vice versa (writing) takes

puter is used for controlling the data transfer and for
generating the signals to drive a (7 segment) dis-
play. If a data transfer takes place between the
M8716B and the microprocessor, a 5V supply volt-
age has to be provided. During standby the circuit
is supplied by two NiCd-cells at a very low power
consumption.

place via the two lines SDA and SCL. Address and
data are transmitted on SDA while at the same time
clock pulses have to be provided on SCL for syn-
chronization by the microcomputer.

S-BUS INTERFACE ADDRESSING
(see fig. 1...3)

A data transfer (reading or writing) is initiated by a
start condition ("1" — > "0" transition on SDA while
SCL remains at "1") and a subsequent address byte.
By assigning a unique address to each circuit, se-
veral circuits may be connected to the S—Bus wi-
thout interfering each other.

If the M8716B recognizes an address transmitted
on the bus as its own address, the data transfer
starts. The least significant bit of the address word
controls the direction of data transfer (R/W-control).
If it is set to "0", data is transferred from the micro-
computer to the circuit, i.e. the content of the time
counters is modified. If it is set to "1" the time infor-
mation is read out by the microcomputer. A data
transmission between the microprocessor and
M8716B must always be completed otherwise the
clock content may be lost. This means that the "mas-
ter" can't use the possibility to stop the transmission
after a certain byte by not sending the acknowledge
bit.

Even 2f M8716B can work at the frequency four DC
UP to 100kHz, it is tested at a frequency of 30kHz.
If a carry of the time counter should take place du-

Ly7 S6S-THOMSON 36
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M8716B

ring a data transfer, the carry will be stored and
made after the data transfer. As only one carry can
be stored, the whole data transfer must not take a
time longer than one second.

SYNCHRONIZATION

For easy of synchronization with an external time re-
ference in case of small deviations ( < = 30sec), on-
ly the address (with R/W = "0") has to be transmit-
ted, followed immediately by a stop condition. No
data is transmitted (see fig. 4). The second divider
block (128Hz to 1Hz) and the seconds counter are
reset. If the seconds counter was at position 30 ...
59, a carry to the minutes counter takes place in ad-
dition to the reset.

POWER FAIL

In case of total power fail an internal register is set
to "0". This register disables the data of the watch.

Soinaread cycle the uP recognizes "0" of the watch
content. This is a unique situation appearing only in
case of a power fail. The power fail register is auto-
matically reset by the first "write" command.

PULSE OUTPUTS Four, SEC

The output frequency of the first divider block
(128Hz) is provided on the pin FouTt and facilitates
adjustment of the oscillator frequency without loa-
ding (and detuning) the oscillator.

The output SEC (1Hz) may be utilized for a blinking
second indication.

Both pins Fout and SEC can also be used as input
during the functional test. A Low impedance (50 to
100Q) external signal source which overrides the in-
ternal output buffer can drive the circuit at a frequen-
cy higher than the normal rate. This allows to reduce
test time.

Figure 1 : Complete Timing for an Address/-read ; Resp. Address/-write Cycle.

STA CONDITION (S)

| | |

|

[} ADDRE S5 = 1101 001 ! ‘
- RN

RIW  ACKNOWIEDGE (4)

S = T L O U T I Y N B

ACK(A) STOP CONDITION(P)

SUBSEQUENT |
DATABYTES *

Figure 2a : Data Format for One Cycle Address/-read (with calendar).

S | ADDRESS.RIW-=1 alr v MONTH A 1 DAY Al HRS A
MSB LS8 258, aLS! FUMN AS
| T T 1 T
1 MIN A SEC AP
MSB LS MSB N LS8
4/6
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M8716B

Figure 2b : Data Format for One Cycle Address/-write (with calendar).

S | ADORESS. RIW=-0

A |Xx x
2458

—r—v—r
DAav A
A a4 g5

X

FLELN

v
HRS A
kit 58

~— —~—
X MIN A
58 Lo

Figure 3a : Data Format for One Cycle Address/-read (with day of week indication).

w

ADDRESS. RIW:1

T —r
1 MIN a
MSB L LS8

MSB

Figure 3b : Data Format for One Cycle Address/-write (with day of week indication).

S | ADORESS, RIW=0

' 00O

L e

Day A

Figure 4 : Data Format for Synchronization (deviation < 30sec).

ADORL SS, RIW.O A
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M8716B

Figure 5 : Test Circuit.

O VYoo
20pF 2ka | |2ka
—+
0SC IN SDA 2.4V
— -
32 768KHz &5 M8716B sCL
0SC our
SEC Fourt Vss

>
—— 5-7963

Figure 6 : Typical Application.

+5V POWER SUPPLY

zzm
S to 30pF Voo

0SC IN spal

OIpF  +
32.768KHz M8716B SCL [ NiCd
ACCUMULATOR
0sc ouT
sec__ Four

bl £

to microcomputer
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(N7 SGS-THOMSON ST6306/07/08
YI iicroELECTRONICS ST6316/17/18

8-BIT HCMOS MCUs FOR TV FREQUENCY SYNTHESIS

ADVANCE DATA

8-BIT ARCHITECTURE

STATIC HCMOS OPERATION

4.5 TO 5.5V SUPPLY OPERATING RANGE
4MHZ OR 8MHZ CLOCK OPTIONS
PROGRAM ROM : 8192 BYTES

DATA ROM : USER SELECTABLE SIZE
DATA RAM : 256 BYTES

DATA EEPROM: 128 BYTES

40/42 SHRINK/48 DIP PACKAGES

14/15 BIT PHASE LOCKED LOOP PERIPHE-
RAL (PLL, ST6316/17/18 ONLY, ST6306/07/08
HAVE MORE 1/Os)

20/22/24 (ST6306/07/08) SOFTWARE PRO- PDIP-48
GRAMMABLE GENERAL PURPOSE IN-
PUTS/OUTPUTS, INCLUDING 8 DIRECT LED
DRIVING OUTPUTS » ON-CHIP CLOCK OSCILLATOR

18/20/24 (ST6316/17/18) SOFTWARE PRO- = ON-BOARD POWER-ON RESET CIRCUITRY
GRAMMABLE GENERAL PURPOSE IN- = BYTE EFFICIENT INSTRUCTION SET

P VTP, INCLUDING 8 DIRECTLED 7 TEST AND JUMP INSTRUCTIONS

« TWO TIMERS EACH INCLUDING AN g-BiT  ® 162548 TCYCLE (with 8.0 MHz clock)

PDIP-40

PRESCALER STRUCTIONS
« DIGITAL WATCHDOG FUNCTION . TRUERS'SOTS'LEVEL STACK
» SERIAL PERIPHERAL INTERFACE (SPl)SUP- = ALL YPES ARE SUPPORTED BY PIN-
PORTING S-BUS/ I°CBUS AND STANDARD TO-PIN PIGGYBACK VERSIONS.
SERIAL PROTOCOLS s THE DEVELOPMENT TOOL OF THE ST63XX
- FOUR 6-BIT PWM D/A CONVERTERS MICROCONTROLLERS CONSISTS OF THE
<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>