S-7116A
TONE GENERATOR

The S-7116A is a tone generator that uses the CMOS
process. Itis composed of 11-stage program counters, 8-
stage Johnson counter, program decoders and a resistor
ladder network.

B Features

@ Highly accurate and stable tones of both 38 frequencies (ranging from 67Hz to 250.3Hz) and 19
frequencies (ranging from 500Hz to 2975Hz) are attained by using a 3.579545MHz quartz crystal
oscillator.

® Well suited for battery driving because of low power consumption due to the use of CMOS,

Standby current: 60uA (max.) at Vpp=5.0V
Operating current: 1TmA (max.) at Voo=5.0V

® Reduction of current consumption is attainable by employing chip-enable terminals. Oscillation will
activate only when CE1="H" and CE2="L" Otherwise, the standby mode is in operation

® False sinewave tones are generated by a 5-bit D/A converter.

® The standby mode is always in operation, except when codes of P1 to P6 are input

® 6-program input(built-in pull-down resistor)

B Block Diagram

P1 P2 P3 P4 P5 P§

PROGRAM INPUT
T (9 DECODER

l

11-STAGE B8-STAGE
PROGRAM » | JOHNSON
COUNTER COUNTER

RESISTOR OUTPUT

TONE OUT

Figure 1
* Program Terminal
CE1 with a built-in pull-down resistor
CE2 with a built-in pull-up resistor
*¥T=Test Terminal
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S-7116A

B Pin Arrangement 14-PIN DIP

14 pin DIP
Top view
ToneouT {1 7 4] veo
CE1 [ 2 13 :I P&
ce2 [}3 12 ] ps
T[]« 1] ] pa
oscin |5 a]]P3
oscout (6 o|]P2
ves L] 7 gl )Pt
Figure 2
B Absolute Maximum Ratings
Table 1
Item Symbol Min. Max. Unit
Power supply voltage Voo— Vss 120
Input voltage Vin Vss—0.3 Voo 1+0.3 \'
Output voltage Vour Vss—0.3 Voo t0.3
Operating ambient temperature Toor —25 +70 ‘o
Storage temperature Tao —40 +125
Power dissipation Po 300 mwW
M Electrical Characteristics
Table 2
fose=3.579545MHz Ta=25C
ltem Symbol Conditions Min. Typ. Max. Unit
Power supply voltage Voo Ta=—25 to +70°C 3.0 10.0 \
VDU=5.0V,
Operating supply current looo CE1=Vpp CE2=Vg, 04 1.0 mA
CG=CD=10pF
Voo=5.ov
Standby supply current loos Input Open R=50k 20 60 LA
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S-7116A

M Tone Output

Table 3
ftem Symbol Conditions Min Typ Max. Unit
Tone output level Vor Voo=5.0(V), R.=50k} 240 340 440 | mVrms
Deviation in power supply Voo=3.0 to —25 25 dB
voltage at output leve! 100 (V) R.=50k0
Distortion rate Tho Voo=3.0(V), R =50k} 10 %
e e B v A A

B Program Input

*CE1 input
(input terminal with built-in pull-down resistor)
Table 4
ltem Symbol Conditions Min. Typ. Max. Unit
High-level input current " Veo=5.0(V), Vi=50(V) 5 15
: - 1A
High-level input current
(;?open) P W2 | Voo=50(V), Vu=05(V) | 8 20 40
*CE2 input
(input terminal with built-in pull-up resistor)
Table 5
Item Symbol Condtions Min. Typ. Max. Unit
Low-level input current [t | Veo=50(V), Vi\,=0(V) 4 12
- HA
Low-leve! input current _ _
(at open) 2] Voo=5.0(V), V,=4.5(V) 5 15 35
Vin 0.8X Voo Voo
Input voltage \Y]
Vi Vss 0.2XVpo
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S-7116A

B Codes and Tone Frequencies of P1 to P6
fosc=3.579545 MHz

Setting | C2lculation | Dividing |55 31 pg | ps (6| Setting Calculation | Dividing | oy 15y | p3|pglps|pe
output ratio output ratio

67.0 66.98 1670 |1 500 499.4 224 (1111 1
71.9 71.89 1556 1 600 601.4 186 1 1
744 74.38 1504 |11 700 6991 160 |1 1 1
77.0 76.99 1453 i 800 799.0 140 1 1 1
79.7 79.67 1404 |1 1 900 902.1 124 |11 1 1
825 82.49 1356 11 1000 998.8 112 111 1
854 85.39 1310 | 1|11 1600 1598 0 70 11 111 1
88.5 88.50 1264 1 1700 1694.9 66 11111 1
91.5 91.46 1223 |1 1 1750 1747.8 64 111111 1
948 94.80 1180 1 1 1800 1804.2 62 111
97.4 97.44 1148 1|1 1 1300 1300.7 86 |1 111
100.0 99.96 1119 111 2000 19975 56 1 111
103.5 103.48 1081 1 111 2200 21933 51 11 11
107.2 107.25 1043 111141 2975 2943.7 38 1 111
110.9 110.86 1009 |11 (|11 2550 25423 4 11 1 111
114.8 114.85 974 1 2295 22829 49 111 101
118.8 118.75 942 |1 1 2125 21106 53 (1111 111
123.0 123.06 909 1 1 1275 12711 88 1111
127.3 127.26 879 111 1 1445 1452.7 77 |1 1111
131.8 131.76 849 1 1
136.5 136.58 819 |1 1 1
141.3 141.24 792 111 1
146.2 146.22 765 11|11 1
151.4 161.37 739 111
156.7 166.67 714 |1 11
162.2 162.12 690 1 111
167.9 167.96 666 {111 11
173.8 173.70 644 IRRER
1799 179.84 622 |1 11111
186.2 186.12 601 11111
192.8 192.86 580 |1 ([1]1]1(1
203.5 203.38 550 1
210.7 210.66 531 |1 1
2181 218.05 513 1 1
225.7 22553 496 | 111 1
233.6 233.53 479 1 1
2418 241.60 463 (1 1 1
250.3 250.25 447 11 1
(Note) Vertical line 1 denotes Voo ; blank, Vss or Open.
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S-7116A

M Appilication Circuit

IR Dimensions

14-pin DIP

Il 4123443
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Figure 3
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