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1989

ABSTRACT

This thesis is intended to inform about a Remote Counter
product, a wireless electronic gadget that automatically counts
the number of patients seeing or visiting a doctor at clinic or
hospital per day.

The Remote Counter has two major components ¢ a
transmitter and receiver which features a number display or
monitor.

Transmission from the transmitter to the receiver Iis
through a8 28 MHz high frequency radic signal with an effective
working distance of 100-30@ metres.

Remote Counter is easy to operate and space-convenient
as the transmitter measures only 9 x 13 cms, while the receiver is
only 13 x 21 cms.

With the anticipated usefulness of Remote Counter to

clinics or hospital.
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FF D, whose clock
cornes from Q, is
forced into the 0
state (§ =0, R = 1)

The counter is back to
the 0000 state '
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0 ..................................................................... O(X)O
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0 1 lo 0 1 FF A toggles - '
b SEN EUTIIIVTE SENIYOUP VRIS ORI FF 8 toggles when 0010
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1 1 ]o 0|1 :
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1 1 i 0 0 0
0 0 1 0 1 FFs A, B,and C
4 ................................. (OKK]C bCCQUSC o[!hc 0|m
1 | 0 1 0 0 1toOchange | .
. | 0 ! 0 1 \
[ S [STOOCUOU IOVPURU QUCCHVINNN NERUNS FUPPsoey Noo T [PINEER OV (R Only FF A toggles 010}
1 1 0 1 o]0
0. I | 0|1
6 ................................................................................................ FFS A nnd B (osxlc [1]] lo
! | { 1 | 0
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! ! ! t 1 \ 0 ‘fromlto0
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2.9 THE 555 IC TIMER
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2.10 I1C DTMF DECODER
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ISO2-cMOS MT8870

Operating Characteristics' . voitages are with respect to ground (Vss) unless otherwise stated.
Gain Setting Amplifier

" Characteristics Sym | Min | Typt | Max | Units Test Conditions

1 | Input leakage current ’ lin 100 nA | Ve s Vin SVpp

2 | Input resistance ] Rin 10 - MQ

3 | input offset voltage Vos 25 mvV

4 | Power suply rejection PSRR 60 dB 1 KHz

5 | Common mode rejection CMRR 60 dB |-3.0vs v s3.0v
6.| DC open loop voltage gain AvoL 65 | ds8

7| Open loop unity gain '

bandwidth fc 1.5 MHz )

8 | Output voltage swing Vo 4.5 Vop [ RLZ 100KQ to Vs
9 | Maximum capacitive load (GS) (o} 100 pF
10 | Maximum resistive load (GS) Re 50 KQ
11| Common mode range Vem 3.0 Vpo | No Load

Pvopg =5V, Vg5 a 0V, T4 a25C .
Typical figures are at 25°C and are for design aid only: notguaranteed ang not subject to production testing.

AC Electrical Characteristics’ - Voltages are with respect (0 ground (Vss) uniess otherwise stated

5 - Characteristics Sym Min Typ! | Max Units Notes
¢ | Valid inputsignal levels 29 dB8m 1.2.3,5.6.9
\ é (gach tone of comp?site 27.5 mY ams l,.2,3,S,6.9
N | signal) - o d8m  [1,2,3,5.69
n . 883 | mvams |1.2.3.5.6,9
2 c Pasitive twist accept . 10 d8 2,369
3| O | Negative twist accept 10 ds8 2,369
4 3 Freq. deviation accept +1.5% t 2Hz Nom. 2,3,59
5 'r Freq. deviation reject +3.5% Nom. 2,3,59
6 cl) Third tone tolerance ; -16 ds 2,3,4,5,9,10
7 ';‘ Noise tolerance -12 ds 2,3,4,5,7.9,10
8 Dial tone tolerance +22 - dB 2,3,4,5.8,9,11

fvpp =SV, Vss= 0. Ta=25°Cand fc=3.579545 MH: using test arcwit shown in Figure 2 +

NOTES *
1. d8m = decibels above or below a reference power of 1 mW nto a 600 ohm load.
*2. Digit sequence consists of all DTMF tones
3. Tone duration = 40 ms, tone pause = 40 ms
4 Signai condition consists of nominal DTMF frequencies
$.80th tones in composite signal have an equal amplitude
6.Tone parisdeviatedby £1 5% ¢ 2Hz.
7 8andwidth hmited (JKHZ ) Gaussian nowse
3 fhe precise awal tone trequencius are (150 Hr and 440 HZ) £ 2y
9 For an error rate of better than 1in 10.000
10 Referenced to lowest level frequency componentin PTMF sugnal
11 Referenced o the minimum vehd accapt level
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Absolute Maximum Ratings'

Parameter Symbol Min Max Units
1| Power supply voltage Vpp-Vgs 6 \
2 | Voliage on any pin, Vgs-0.3 - Vpp +0.3 \
3| Current at any pin 10 mA
4 | Operating temperature -40 +85 °C
S| Storage temperature -65 + 150 °C
6| Package power dissipation 1000 mw

¥ Exceeding these values may cause permanent damage Functional operation under these conditions is not imphed.
Derate above 75 °C a1 16 mwW /7 °C All leads soldered to board.

DC Electrical Characteristics

Characteristics Sym | Min | Typ* | Max | Units Test Conditions’
1 ; OPerating supply voltage 4.75 5.0 5.25 Y
5 \’f Operating supply current oo 3.0 9.0 mA
3 : Power consumption Po 15 45 mwW | f=3.58MHz; Vpp =5V
¥
4 High level input Vi 3.5 Vv
51 ' [Low levelinput voltage Vi 1.5 Vv
6 ': input leakage current b 0.1 HA V= Vss'or Voo
7 :_’ Pull up (source) current lso 7.5 15 uA | TOE (pin 10} = OV
8| s |Inputimpedance (IN +, IN-) Ry 10 MQ | @ 1t kH2z
9 Steering threshold voltage Vi 22 2.5 v
10 Low level oulput voitage Vo, 0.03 vV | Noilocad
H 8 High level output voltage Vou | 4.97 Y No load
12 ; Output low (sink) current loo 1 25 mA | Vour = 0.4V
13| u | Output high (source) current lon 0.4 0.8 mA | Vour=4.6V
14 ; Vget Output voltage VRet | 2.4 2.8 V | Noload
15 Vet Output resistance Ror - 10 T KQ

¥ Typical higures are at 25°C and are tor design aid only. not guaranteed and not subject to plodu((;on tesung,
VDD =5V 2 5%, Vg5 « OV Volages are with respect to graund (Vo) unless otherwise stated
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AC Electrical Characteristics' - Voltages are with respect to ground (Vss) uniels otherwise stated

Characteristics Sym | Min | Typt | Max | Units | Test Conditions
| Tone present detect time tpp 5 1 14 ms |seefigure 3
2 . Tone absent detect time 1pa 0.5 4 8.5 ms | see Figure 3
3] 1 | Tong duration accept trec 40 ms | User adjustable
M — — .
4| ':' Tone duration reject lrec 20 ms | User adjustable
51 G |Interdigit pause accept () 40 ms | User adjustable
-6 Interdigit pause reject tpo 20 ms | User adjustable
7 Propagation delay (St to Q) g - 8 " Hs [ TOE=Vpp
81 o [Propagation delay (St to StD) 1pstd 12, ns | TOE=Vpp
1 -
9 ; Output data set up ( Q 1o StD) tQsio 3.4 us | TOE =Vpp
10| ¥ | Propagation delay (TOE to Q ENABLE) | tpr 50 ns  [RL=10KQ
S CL =50 pF,
1" Propagation delay (TOE 1o Q DISABLE) | P10 300 ns  [RL=10KQ
A CL = 50 pf
26 Crystal /clock frequency fc 13.5759]3.5795 3.5831{ MHz
27 E Clock input rise time UncL 110 ns | Ext clock
28| o jClockinput fall ume tHLCL 110 ny | Ext. clock
29| ¢ [Clockinput duty cycle DCc. | 40 | 50 | 60 | % |Extclock
30 Capacitive load (05SC2) Clo 30 pf
TVDD =5V. V55 =0V T4 =25°Cand Ic = 3.579585 MHz. using test circuit in Figure 2
T Typicet figures are 01 25 Candare for aesgnad 0nly  nnt guarante2d ana not subject 1o production testing
vVbo
(]
pTmF O—f e
Input R) MT8870 Ta
—q e b yoo s
. —{] In- stGT 2 -
—C] s £sT (A~
R 0] vrer, s P———0 I
(] « Qs ———O %
] «c o P—F——On
0sC 1 Q P10 NOTES:
X0 osc2 «+ 1 f—t—Qnt R1,R2 « 100kR 1%
1 : vss 1o¢ [O— R3 = 300K 1%
e 10 €1, €2 » 100 nf $%

X1 3579545 MH:



SCL4026AB ®
SCL4033AB

CMOS DECADE COUNTERS/

FEATURES

Decade Counter and 7-Segment Decoder in One
Package

Easily Interfaced with 7-Segment Display Types
Direct Reset

Display Enable Function (SCL4026AB)

Ripple Blanking and Lamp Test Functions
(SCL4033AB)

Trigger from either Edge of Clock Input

Carry Output for Cascading Stages

Fully Static Operation - DC to 5SMHz @ 10Vdc

LA A R X X K S 2

DESCRIPTION

These two devices each consist of a 5-stage
Johnson Decade Counter and an Output Decoder
which converts the Johnson code to a 7-segment
decoded output for driving each stage in a numer-
ical display. A high Reset signa! clears the decade
counter to its zero count. The counters have inter-
changeable Clock and Clock Enable lines for incre-
menting on either a positive-going or negative-going
transition, respectively. Antilock gating is provided
on the Johnson counter, thus essuring proper
counting sequence. The Carry-Out ({CoyT) signal
completas one cycle every tan clock input cycles
and is used to directly clock the succeeding decade
in a multi-decade counting chain,

SCL4028AB

When the Display Enable is low, the seven de-
codsd outputs are forced off regardless of the state
of the counter. Activation of the display only when
required results in significant' power savings. This
system also facilitates implementation of dispiay-
character multiplexing.

The Carry Out and ungated “C-segment” signals
o8 nat gated by the Display Enable and tharefore
aro svailable continuously. This festure is a require-
ment in implementation of certain divider functions
such as divide-by-60 and divide-by-12.

SCL4033AB

The SCL4033AB has provisions for automatic
blanking of the non-significant zeros in = multi-
digit decimal number which results in an easily
readalile display consistent with normal writing
practice. For exsmple, the number 0050.0700 in
an eight digit display would be displayed as 50.07.
Zero suppression on the integer side is obtained by
connecting the RBI terminel of the SCL4033AB
associated with the most significant digit in the dis-
play to a "low-levol".'voltage and connecting the
RBO terminal of that stage to the RBI terminal of
the SCL4033AB in the next-lower-significant posi-
tion in the display. This procedure is continued for
sach succeeding SCL4033AB on the integer side of
the display. On the fraction side of the display the

1-SEGMENT DECODERS

CONNECTION DIAGRAM
(all packages)

UNG ¢!
Vop R LtT2 ¢ b e a d
| B | | | I | ]
16 15 14 13 12 11 10 9§

SCL4026AB  SCL4433A8
1 2 3 4 5 6 7 8
cL oL Cout ! & vi
e '_ s
DEin! DEout!
ABI2 RBO?2?

1SCL4026AB
25CL4033AB

Add suffix for package:

C 16-pin Cerdip
D  16-pin Ceramic
E 16-pin Epoxy
F  16-pin Flat

H Chip

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
DC Supply Voltage  Vpp - Vgs

Operating Temperature Ta
C, D, F, H Device
E Device

Jto16 Vde

55t0 +125 OC
-40to +85 ©C

RBI of the SCL4033AB associated with the least
significant digit is connected to a “low-level” voit-
age and the RBO of.the SCL4033A8 is connected to
the RBI terminal of the SCL4033AB in the next-
more-significant-digit position. Again, this proce-
dure is continued for each SCL4033AB on the
fraction side of the display.

tn a purely fractional number the zero immedi-
ately preceding the decimal point can be displayed
by connecting the RBI of that stags to a high volt-
age (instead of to the RBO of the next-more-
significant stage]. For Example: optional zero -
0.7346.

Likewise, the zero in a number such as 763.0
can be displsyed by connecting the RB! of the
SCL4033AB associated with it to a “high-tevel”
voltage,

A “high” Lamp Test signal turns on all outputs.

.
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DISPLAY INTERFACE
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LOGIC DIAGRAM

TIMING DIAGRAM
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ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS ¢

3 O 3
PARPMETER Voo | conpimions | Tk 2BC . | Twan |y
Vdc) Min. | Max. | Min. | Typ. [ Max.| Min. | Max.
OUIESCENT DEVICE loo] & [Vin=Vss of Voo - 5 - 1005 5 - 150 uAdc
CURRENT 10 |AN vatid input -1 18] -jo01 {10 - | 300
15 Jcombinations - 20 - 102 |20 - 600
MINIMUM INPUT HIGH Vil Vo=
POLTAGE 3 0.5Vord 5V - 1378 -1 226]| 3.758] -~ 3.75| Vdc
10 | 1.0Vor9.0v -115 -1 551} 18 - 15
15 1.5Vor 13.5Vv - 111,25 - | 82511125 - 1128
| <1uA
MAXIMUM INPUT LOW Vi . Vo=
VOLTAGE 6 | 0.5Vorasv 1.26 - 1.26| 225 - 1.76 - |vde
10 1.0V or 80V | 25 - 25 4.5 - 125 -
15 1.5Vor 128V | 3.75 - 137] 6716 - |31 -
b] <tea
OUTPUT HIGH (SQURCE)
CURRENT
C. D, F, H device o
Decoded oufputs 5 [Vou=4.6V 0179 - l014]-028] - {-0110 - |mAde
10 {Vo,=9.5V 03714 - }03 06| - |021| -
- 15 IVpu=13.5V -1.25 - 110 |-25 - |-0.7 -
Vin=Vss or Voo
Carry output 5 Vou=4.6V -0.19 - |-0.15|-04 - | =011 - | mAde
10 {Vpy=9.5V -0.43 -~ |-0351-1.0 - 1-0.25 -
15 |Vou=13.5v <1571 - |-1.25]-4.0 - |-0.88] -
Vin=Vss or Vpp
Remaining Outputs 5 [Vou=4.6V -0.10 - ]-0.08 |-0.2 - |-0.0 - | mAdc
10 |Vou*8.5Vv -0.25 - |-020]-058 - |-0.14 -
16 {Vou*13.5V -0.75 - [-060]-1.5 - |-042 -
Vin®Vss or Vpp
E device lon
Decoded outputs 5 |Vou=4.6V 0168 -~ (-014}-028] - [-0112] - |mAdc
10 [Vou=8.5V -0.36 - |03 {-06 - [-0.24 -
* 15 |Vou=13.5V -1.2 - {-10 |-25 - 108 -
. Vin"Vss or Voo
Carry output 6 |Vou“4.6V 018! - |-0.15]|-04 - |-0.12 - | mAde
10 |Vpu*9.5v -0.41 - |-035]|-1.0 - 1-0.29 -
16 {Vou=13.5V -1.50 - 1-1.26 | 4.0 - |-1.0 -
Vin=Vss of Vpp
Remaining outputs § |Von=4.6V -0.09§q -~ {-0.08/|-0.2 - §-0.064] -~ |mAdc
10 |Vgu=9.5Vv ‘-0.24 - [-0.201-05 -~ |-0.16 -
15 |Vou=13.5V -0.72 - (-060]-15 - |-0.48 -
Vin=Vss 0f Vo
QUTPUT LOW (SINK)
CURRENT
C. D, F, H device log
All Qutputs Except Carry .5 |Vo_ =04V 0.129 - | 0.1 0.3 - | 007 - |mAde
10 |Vo =0.5V 0.31 - 1025] 06 - | 0125 -
158 [V =15V 1.44 - 1.18) 25 - 1081 -
Vin=Vss 0f Voo
Carry output 5 Vo =04V 0.19 - 1 0.15] 04 - on. - |mAdc
10 {Vo,=0.5V 045( - o035} 10| - | o025 -
15 |Vg =1.5v 157 - (125 40 | - | 088| -
Vin"Vss of Voo *
E device oy
Al Outputs Except Carry 5 |Vo =04V 0121 - 101 |03 | - | 008 - {mAde
10 {Vo, =0.5V 0.30 - 0.25] 0.6 - 0.20 -
15 [Vo 1.5V 137 - s 25 | - | 093] -
Vin=Vss or Vop
Carry output 5 {Vo_=0.4V 018 -~ t015) 04| - [ 012] - [made
10 |V, =0.5V 04} - 035( 1.0 - 029 -
15 |Vo =15V 1.5 - 1.25]1 4.0 - 1.0 -
Vin=Vss or Voo

NOTES: ' Remaining Static Eiectrical Characteristics are listed under “SCLA00GB Series Family Specitications”,
* Tiow = -55°C for C, D, F, H device.
= -40°C for € device, .
Tuicn = +125°Cfor C, D, F, M device.
=+ 85°C for E device.




SCL4026AB, SCL4033AB
ELECTRICAL CHARACTERISTICS {(Continued)
DYNAMIC CHARACTERISTICS (C, =50pF, T, = 25°C)
PARAMETER voo | min. | Typ. | Ma | Univ
(Vdc)
CLOCKED OPERATION
PROPAGATION DELAY TIME
Clock to Decoded Outputs teum. teme 5 - 850 1700 ns
10 - 250 500
15 - 200 400
Clock to Carry Out teLm, teML 5 - 500 1000 ns
10 - 128 260
15 - 100 200
OUTPUT TRANSITION TIME
Decoded Outputs trin. trig 5 = 450 900 ns
. 10 - 200 400
15 - 150 300
Carry Output trise traad 5 - 250 500 ns
. 10 - 125 250
15 - 100 200
MINIMUM CLOCK OR ENABLE PULSE PWer. 5 - 200 400 ns
WIDTH PWee 10 - 100 200
15 - 80 160
MAXIMUM CLOCK FREQUENCY feu 5 1.25 25 - MHz
10 25 5.0 -
15 3.0 6.0 -
MAXIMUM CLOCK OR ENABLE RISE AND |y, tce 5 15 - - us
FALL TIME 10 15 - -
15 3 - -
MINIMUM CLOCK OR ENABLE SETUP L
TIME . 5 - 250 500 ns
10 - 100 200
15 — 80 160
RESET OPERATION
PROPAGATION DELAY TIME
Reset to Decoded Outputs toum. teny 5 - 700 1400 ns
10 - 250 6500
15 - 200 400
Reset to Carry Output oo, teHL 5 - 500 1000 ns
10 - 125 250
15 - 100 200
MINIMUM RESET PULSE WIDTH PWq 5 - 200 400 ns
10 = 100 200
15 - 80 160
RESET REMOVAL TIME trem 5 - 375 750 ns
10 - 150 300
15 - 125 250
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Absolute Maximum Ratings®

DC Supply Voliage (Vpp - Vgs! ...
Operating Temperature {(Top)
Storage Temperature {Terg)
Applied Voltage On Any Pin

(Vin)
Power Dissipation at 25°C

Electrical Characteristics

~0.3V 10 +10.0V
~30°C 1o +60°C
~55°C 10 +150°C

*Comments

Stresses above those listed under "At:solux' Maximum
Ratings* may cause permanent damage to the cov-ce This
is a siress rating only and functional operation of the device
at these or any other conditions above thcse ing.cated in
the operational sections of this specitication (s not implied,

(Specilication apply over the operating temperature and 3.5V € Vpp 10 Vgg

< 10.0V unless otherwise specitied.)

Patameter Symbo! |° Min. Typ. Max, Units Conditions
Operating Voliage Voo 35 10.0 v
Standby C oo 0.25 100 HA Vpp =35V All outputs unloaded,
andby Current

oo 0.6 200 pA | Vg = 100V Oscillator nat funning,

Operating Current 'oo 1o e aoa-ioy All-outputs unloaded,
4 50 10.0 mA | Vpg = 100V Oscillator running.

Row Tone Output Va 317 400 504 mVvrms .

3.5V Vg €100V, R_ = 1KQ, @25°C

Column Tone Output Ve 396 500 630 mVims

Tone Ouiput External fa 620 Q Vop = 3.5V

Load Impedance L 330 Q| vpg =100v
lonx -15 | -25 MA | Vpp = 3.5V, Vgux * 2.5V, No key entry

XMTR Quiput A -

Corrent ¥ 1o -50 | -100 mA | Vpp = 10,0V, Vo, = 8.0V, No key entry
loLx 0.1 10.0 HA | Vpg =100V, Voux = 0.0V, With key entry
I 05 | 20 mA | Voo =36V
h Voum = 0.5V, No key entry
loum 1.0 4.0 mA | Vo =100V

Mute Output Current
IoHM -05 |-20 MA | Vpp = 3.5V, Vgpm = 3.0V, With key entry
lomm -1.0 |-—4.0 mA 1 Vs =100V, Vorm = Q.SVT With key entry

STi Input Resistance | R 20 100 kQ | @25°C

Jone Quiput Rise " 30| 50 | ms

Colugn 10 Row

Pre-Ernphasis 1.0 20 3.0 a8 P

Tone Qutpur - THD. —20 | ag

Input High Voliage Vie |07V Voo v

Input Low Voliage Vi Vgs 0.3 Vgp \
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Table 1: Comparisons of Specified vs Actual Tone Friquencies Generated by UMI5087
Output Frequency (Hz)
Active Input % Error®
Specified Actual

R1 697 699.1 +0.30

R2 ‘770 766.2 -0.49

R3 852 8474 ~0.54

R4 911 948.0 +0.74

G 1,209 1,2159 +0.567

Cc2 1,336 1,331.7 ~0.32

c3 1477 14718 ~0.35

Cq 1,633 1,646.0 +0.73
*: % Ecror does not include oscillator drift.
Row 2 tone output Column 4 tone output
- v - v I
-0 O
|- U Ly
L T - T

TIME ~ 44.7 ps/div.

Crystal Specification

A standard 1elevision color burst cryslal is specified 1o have
much tighter tolerance than necessary {or tone generation .
application, By relaxing thelolerance specitication is as

tollows:

Fig 1: Single Tone Output Waveform

Frequency: 3.58 MH2 £0.02%

TIME = 19 us/div,

Rg < 1002, Ly = 96mH, Cy = 0.26pF, C,, = 5pF,

CL = 18pF
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Fig 2s: Typical.Input Operating Conditions for Pins 3, 4,
6, and 8 with Voltags Reference Vs @ 25°C.
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Fig 3: Electronic Input ¥

Pin Description

Keyboard {R1, R2, R3, R4, C1, C2, C3, C4)

The UM95087 fealures inputs compatible with the standard
2-01-8 keyboard, the inexpensive single-contact {Form A)
keyboard, and elecironic input (as shown in Fig. 3). The
inputs are static {as shown in Fig. 4) i.e. there is no noise
generalion as occurs with scanned or dynamic inputs,
When operating with a keyboard, normal uperation is for
dual tone generation when any single button is pushed,
and single tone opuration when two or more buttons in the
Same row or column are pushed, Activation of diagonas!
buttons will 1esult in no 1one being generated,

When the inputs 10 the UM95087 are elecironically acti-
vated, input to a single raw and colui, will 1esult i thist
dual tone digit's being yenerated. Input toa single column
will result in that column tane being generated. Input 1o

~10 -9 -8 -7 -8 -5 -4 -3 -2 _y

NN D D R N BN
TYPICAL ROW
PERFORMANCE ~ ~200 41
[,
r4
S
] —a0 &
o
(%]
| 2
— -600 z
-4 -p00

INPUT VOLTS

Fig 2b: Typical Input Operating Conditions for Pins 11,
12, 13, & 14 with Voltage Aefarence V @ 26°C.

v+
ROW INPUT
nn SENSING CtRCUIT
AOW : STATIC v
INPUT PROTECTION
V-
COLUMN INPUT
Rc¥ I SENSING CIRCUIT
COLUMN STATIC ~
INPUT PROTECTION

Fig 4: ‘Row and Column Inputs

multiple columns will result in no tone being yenerated,
Aclivation of a single row is not sensed by the internal
gircuit of the UMI5087. I a single row tone is desired,
two columns .must be activaled alpng with the desired row.

Oscillator {OSCI, OSCO)

Tho UM95087 contains an on-chip inverter with sufficient
loop-gain 10 provide oscillation when working with-a low
cost television color-burst crystal. The circuit is desiyned
to work wilh a cryswsl cut 10 3.58 MHz (o give the
frequencies in Tablo 1. The oscillutor is disabled whenever
@ key board input is not sensed.

Any crystal frequency deviation from 3.579545 MHz
will be reflected in the 1one output frequency.  Most
cryslals do not vary morc than t ,02%.
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XMTR Switch (XMTR)

This pin is connecied 1o the emitter of an on-chip bipolar

lransistor whose collector is connected to Vpp. With no

keyboard input this transistor is turned on and pulls this '
pin up 10 within Vgg of the Vpp supply. When a key-

board entry is sensed, this output goes open Circuit {high

impedance). The XMTR swilch oulput swnc[ms regardless

of the state of the STI pin input.

Mute Output (MUTE)

The MUTE output is a conventional CMOS yate that pulls
10 Vgg with no keyboard input and pulls to Vop supply
when a keyboard entry is sensed. This output is used 1o
control auxiliary switching functions that are required 1o
acluate upon keyboard input. The MUTE output switches
regardless of the state of ST1 pin input.

Single Tone Inhibit (ST1)
Tho STI input is used 1o inhibit the ganeration of other

UMS35087 Tone Generator Interface Circuit

than dual tones 1t has a pullup ta the VDD' and when
.4 10 Vpp, single or dual tones may be
generated, When torced 10 the Vgg, any input situation

that would normally result in a single tone will now

telt floating

result in no tone, with all uther chip functions uperating
normaily.

Tone Out {TONE QUT)

The TONE QUT 1s connected internally in the UMO5087
to the emitter of an NPN transistor is the on-chip o g

tonal amplifier which mixes the row and columnn Lois
Jogether.  The row and coluinn output waveloning are
shown in Fig 2a, Fig 2b. These wavelorms are digitally-
synthesized using on-chip D 10 A converters. For the
UM95087 dual 1one wavelorm, T.H.D. is --20dB maximum.,

Power {Vp5, Vgs)

These are the power supply inputs The UM95087 is
desiyned to operate from 3.6 to 10.0 volis.
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