SN76741N/SN76751N

1 . MAIN FEATURES

- Serial data encoding for TMS 10(_)0 or TMS 9940 decode.
—— 64 + 84 Channel ca;pactty. |

—— Direct drivg of IR emitters.

— Ceramic resonator controlled oscillator.

— 6 to 9volt baftery opei-ation.‘

— Automatic minimum transmission of four codes.

— Optional end code selection.

— Simple matrix keyboard.

- Low standby power.
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SN76741N/ SN76751N

2. EUMIMLDES:RI?HCN(seeblodcdiagranardtimimdiagm)

2.1 Power Up

Inthestaxﬂbyeaﬂitiaxthecirantcmmlyleakagem
(= 5 uwA). mmakeyismesseditﬁrstpwerswarﬂraetsﬂncamter
chain . After a debaince pericad ( 9 mS) the key closure is verified and
tramsnissimisnﬂubitedmtilavalidkeyclosmeisdetecteddmingthe
following keyboard scan.

2.2 Data Encoding and Transmission

vtmavalidkeyclosureisfanﬂ,thecodeassociatedwiththe
pathsmessfuﬂystrobedthro.ghttekeymtrbc,tcgeﬂm‘withastarthitaﬁ
expansion bit (s) is loaded into an 8 bit PISO shift register. Then follow
fazrt:ansnissim/spacecyclesirrespectiveofthestatecfkeycloare,
dur‘.mgwhichtinetheshiftregisterdataisalsorecimhted;

Q
73" SN7674IN  Each logical '1' transmission data bit consists of
a3.13me|(g;st:cf 41 kHz carrier.

<
(%T SN76781N Each logical 'l' transmission data bit consists of
a l.56 mS of 41 kHz carrier followed by a 1.56 mS gap. This results in
a return to zero (RZ) code which halves the transmitted current drain. How=
ever,ifﬂleassociatedreceiverisbasedma-satpumtecmuqueitwiu_
nwberecessarytomamcainwiceasmmateasanpmmgtolerame.
Cmparativecodesforthemodevioesaresrnminfigﬂ.

'Ihetranmitteraxtp:tstagecmsistscfancpmcollectcrtrans-
istor with a typical sink capacity of 100 mA. allowing great flexibility of the
I.R. dicde drive configuration and enabling direct drive if desired. After
fa:rcodeu-ansm.ssimsthekeyboudisintmogated; if the key is up the
cirmitprweedstopamdam;ifnot,thesmftmgisterisrelmdedarﬁtrans-
mission is continued until a key-up is detected.’ After a camplete code trans-
mission the circuit then proceeds to power down.

»v Roll Over. Ifthekeyocnmarﬂisd‘:angedduringtransnissims
the new code will be and transmitted as soon as a group of four of the
criginal codes have been campleted.

Simltanecus Closure. This will cause the highest order key an

pleclos:reismﬂxesaenlm.,,lnthesecasamt:ansnissimwiutake

placeduetovd.re—andimofthekeyboa:dstmbepulses. If full similtanecus key
prssgeratimisnecessarytlmaseriesresistor(typimlvameﬂx ) should
be placed in each KS line.

2.3 Power Down

Provision is made for the activation of an end code transmission.
Ifselectedthiscausesmallmesaﬂcodetobesmtmcebefcrethecirmit
powers down to its quiescent state.
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SN76741N/ SN7675TN

2. 4. Expansion and Keyboard Coggration

Depending on the number of device input lines being used, either one
or two expansion bits may be set by grounding the expansion pin (s). This
provides the following maximum keyboard possibilities.

Channels | Keyboard Expansion Bit
64 8x8 Expansicn bits open cct.
84 + 64 8x8 Expansion bit 1 switched
32+ 32+32+32 8x4 Both expansion bits switched
[

2.5. Transmission Codes

The 8 bit transmitted code is related to the bardware as follows:-

BIT NO. FUNCTION
1. Start bit (always cne )
2. Strobe line code, bit 1. (1sb)
3. Strobe line code, bit 2.
. Strobe line code, bit 3. (msb) -
S. Input line code, bit 1. (lsb)
8. : ~Input line code, bit 2.
7. Input line code bit 3, or Expansion bit 2.
8. .Expansion bit 1.

The resulting code transmissions are detailed in Fig. 3. Clearly
if the end code option is used then the all ones code cannot be also used as a2 command

code. .
Two examples of a typical minimum transmission are shown in Fig. 4.

X the end code option is not selected then an implied all zero end code(no transmission)
takes place. This can either be detected as a unique code in its own right or else

detected as an extended code spacing - either case indicating the key-up condition.
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SN76741N/ SN76751N

3. ELECTRICAL CHARACTERISTICS
3.1. Absolute Maximum Ratings (All Voltages with respect to OV)
" Supply Voltage V. 11 Volts
Input Voltages : 2 Volts
Output Voltages v ce
Output Current(l. R. drive output) 150 mA.
Operating free air temperature range -20°C. to +70°°C.
Storage temperature range -55°C to 150°C
3.2. . Electrical Characteristics at Recommended Operating Guidelines
Parameter Min.| Typ. Max)Units
Supply Current @ IoL® OmA. ch’ 10V 8 mA
Supply Current @ IoL® 100mA  SN76741N 1 20 mA
(code dependent) - SN76751N 14 -
Standby current consumption PA
I, Low level input current @xp 1, Exp 2, 1-100 pA
End code pins) :
Supply Voltage V 4.4 | 6:to 9V |20.0| Volts
Vm Low level imput voltage 1 0. 0.3 | Volts
(Exp 1, Exp 2, End code pins) ' '
VoL Low le vel output voltage .9 Volts
(©O/Ppinatly = 100 mA.)
Carrier frequency with 455KHz resonator » 40.9 KHz.
Data Pulse Width " " " SN7674IN 3,13 mS.
SN76751N‘ 1.56 mS

* Murata SFB45SR
. =4-



SN76741N/ SN76751N

24 Pin DIL

cc

4. PIN LISTING
Package:
Pin No.
1 Osc ) Oscillator Connections
2 Osc ) .
3 K1)
4 K12 )
5 - K3 )
8 KI4 ) Inputs from
7 KIS ) Keyboard
8 KI6 ) .
9 KI7)
10 RKI8 )
11 Expansion Bit 2
12 VEE
13 1.R. Diode Drive Output
14 Expansion Bit 1.
15 KSa)
16 KSb )
L KSc ) Strobes to
18 KSd ) Keyboard
19 ESe ) :
20 KSf )
21 KSg )
22 ESh )
23 End Code Select -
24 Vee
Input/Output Configurations
Pins 15-22
Pins 3-10 J) -
O—AVW |
» - VE
KI I/P . KS
Pin 11,14 )
23 }
O—ANAN— V
: N
VEE
Enable Pins

I.R Drive O/P



SN76741N/ SN76751N

5. SYSTEM CONFIGURATICN

F&g.S:imms'ux:em!qﬂe systens. The first illustrates
direct drive of the ﬁﬁ&n:n:lemitthgwauﬂbsxnnng1me

put of the SN76741/751. The drive current is therefore
forward characteristics of the diodes, the battery supply and a series
resistor. The SN76741/751 is capable of sinking up to 100mA in this
mode. -

If larger drive currents are required a constant caxrent

the
The keyboard requirements allow great flexibility according
to the situation requirements. Single pole keys are used in any size

: Fig.6 illustrates the distribution of codes and average I.R.
:gedecnn:ent (100mA peak) accarding to the mumber of 'l's in the trans-

Fig. 5a and 5b show the use of small value capacitors
between each used strobe output lines (KS) and ground. These
capacitors are not critical in value (typically 220pF) and are
necessary to ensure correct power off of the transmitter. )
Without these capacitors, if the keyboard capacitance is
sufficiently large then it is possible for current to be fed
into the input lines during the power down period when the
strobe output lines transit up to the battery voltage.

Under these conditions the transmitter could continue to
cycle on with code transmission inhibited. B

Care must also be taken to ensure that the load
current, which will be switched on and off at the carrier
frequency (40.9KHz), does not cause excessive voltage spikes
on the device V_, or jnductive coupling onto the input lines.
This can be achi€ved by correct routing of the load current
and by decoupling the supply pins of the device.

2
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SN76741N/ SN76751N
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SN76741N/ SN76751N

System i 2 3 4 5 6 7-8 9 10 11 12 13 14 15 16

Clock Load Enable . Clock Enable |

KB Strobe £ : N

" n h ot '. P ;r__.l .

—

T ransmitted
Data Intercode Gap

Exampleof R
Load Pulse o

FIG 2. 1 R. TRANSMITTER TIMING DIAGRAM
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Input .

Lines

Inout
Lines

N Wt B 3®

DATA ENCODING (IN HEX)

SN76741N/ SN76751N

7 3 5 m {1 | B | D TF
81 83 65 | 67 69 6B 6F
51 53 | 55 | 57 | 59 58 | D 5F
4 43 | 45 | 41 | 49 | 4B | D 4F
31 | 33 35 37 | 39 3B | 3F
21 o3 | 25 | 27 | 20 | B | D oF
11| 13 { 15 |17 |18 | 1B | D 1F |
01 03 | o5 | o7 |08 | OB | OD OF
a b c d e - g h
Strobe Lines

84 Code Sequence

Expansion bit 1 = zero

F1 F3 FS F7 F9 FB ¥D F;r
El E3 ES E7 E9 | EB ED EF
D1 D3 DS D7 D9 DB DD DF
Cci1|-C3 o} (o) § C9 CB CcD CF
Bl B3 BS B7 B9 BB BD BF
a1| a3 | as | a7 | As | AB | AD. AF
91| 93 | o5 | o7 | 99 | 9B | D oF
81 83 85 87 89 8B 8D 8F
T abes | ¢
+64 Code Sequence Expansion bit 1 = one.

*not permitted if end code option is used.
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SN76741N/ SN76751N
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SN76741N/ SN76751N

~ 6-9V
VAN A
3 x TIL 38 1
X - =.L=
1 0 b 4 ¢ 2 L Loh —— loouF
0-ME=="| 76741/ 751 X x ¥
K'board
! TV 8 $ 0T vV 3
L 2
Y
_ |~ ==220pF
*455 () — & n
kHz —T— ==680pF “Topt
I ov

a) xy + xy channels with direct drive output

*e.g. Murata SFB 455R

. 6-9V
VLED EK sasj]
150R
—t
T [ ‘== 100uF
o ' ?xTIL38
0.1uF == 76741/ 751
XxY ol
YT K'board
Q-——rn—t
b4 o~
220p8_| | 7
S S e Xp
rass O3 = L =
kHz 680pF en -7220
2nde | pE |
ah b) xy + xy channels with end code and constant
current output -
FIG.S. TYPICAL SYSTEMS
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