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TMS3617 ANS;

The TMS3617ANS is a device of the QCTAVE MULTIPLE TONE SYNTHESIZER
family, producing 6 footage current ocutputs, for application in
clectronic musical instruments.

With this simple high integration component, used repetitively for
cach octave, the architecture of an electronic organ becomes:

c C o 7 c

F./ (g K, A F.
— OMTS e oMTS /2 OMTS MASTER

osc.
] ’ |l i U L1 |
RESET L \J

TO DRAW BAR SELECTION

The TMS 3617ANSmakes possible the introduction of substantial
advantages 1n the electronic organ:

- achievement of modularity by matching the device count to
the number of octaves in the kevyboard

- major simplification of the architecture

~ enhanced-analeog characteristics

- significant improvement of the reliability
KEY FEATURES '

- Low cost P MDS technology

13 key input ({octave organization)

1

Internal tone generation

- Mask programmable TOS duty cycle
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TMS 3617 A NS;

- & focotages (16", A', 5'1..:'3,'4‘. 2'2,:'3, 2'} current outputs

-~ Sustain of the output signals is possible by simply connec
ting a capacitor (1 /uF) to each key input

= Sustain decay time adjustable from a few ms to a very long
time (key memorization) through a dedicated analog input
THS3617ANS RI11X-17 or digital input THMS3617ANS RI-11%X-171

- Possibility of controlling the amplitude swing of the foot
age outputs, to minimize the spread among different devices,
by connecting a simple external network to the. appropriate
terminals

- MAsynchronous reset to synchronize devices of different
octaves

= GSingle power supply (15V or 12V typical)

= Clock output for lower octave devices.

_—eeeeeeee——_——e—_eseee____ e ——
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CIRCUIT DESCRIPTION

There is a tone generation network that produces 49 acoustic
frequencies for the various footages.

The actual freguency of the tones depends on the input clock.

A clock output (half of the frequency of the clock input) is
provided to be used as clock input to the next lower octave
device.

The pull-up impedance of the K inputs is programmable from a

low value to an open circuit value by applying tn the Sustain

Bias input a variable voltage for the TMSIBITANS RI11X-17 (analeg con-
trol) or a variable duty cycle square wave for the TMS3617ANS RI11%-171
(digital control).

The K inputs go in parallel to the Analeg Modulator Array
blocks of the 6 footages.

Each of these blocks contains 13 identical current output
analog moedulators as shown in fig.

MIXED QUL

' L 1L}
L A et i {1 i)

: ' GAIN CONTRUL.
bty
(4 O |

TONES
_

a5z
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Each modulator produces an acoustic carrier (Tone) , amplitude
modulated from 0% to 100% by the corresponding k input voltage,
around & constant d.c. level (offset current) equal to one half
the maximum swing of each modulator output.

These outputs are then summed together, instant by instant, to
provide a single composite ouktput current given by:

13
I =
out Zk-l‘.“n + C Vk Fk)

Where:

= I, is the modulator output current (100 uA typical) with
the k input at Vss.

= € is a constant
= Vk are the voltages on the k inputs, with respect of Vss,

- [Pk are functions whose value are +1 or -1 according to the
internal tone waveforms ("1", "0" logic).

The mean value of each modulator's output is equal to I5 while the
signal component C Vk Fk is equal to * I, if Vk is eqgual to

Vpp. In order to make this I, value independent from temperature
and constant, among different devices serving different octaves,
cach modulator has a gain control (STBIN) coming from the GAIN
STABILIZATION NETWORK. This network provides automatic gain control
(A.G.C.) when used in conjunction with an external amplifier

that senses the current on the output STBOUT (this current is

egual to I.) and avtomatically adjusts the STBIN voltage to
maintain tﬁis current constant, as shown in Fig

]
ON CHIP OFF CHIP
]
sTBOUT ' VR << VDD
GATN ’ .
STABILIZATION )
NETWORK Iy e
, To
]
: VDD .
I
\ VR
TO THE- MODUTLATORS STBIN )
L]
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TMS 3617 A N5;

If the gain stabilization is not needed, the STBOUT may be left
open and the STBIN must be connected at VSS'

A reset network is provided to synchronize many devices togeather
and to allow the frequency counters (tos) enter their proper
counting sequence. On the reset input RESIN there is a schmitt
trigger to allow slow changing edges of the reset signal.

The output of this schmitt trigger is available on RESOUT.

WARNING

In order to avoid that a mishandling af the PC Board might cause
reliability problems asscciated with the internal circuitry, we
suggest to connect the PIN4 and PIN24 with an external resistor
of .5 M/Lto VSS on the same PC Board.

_————mememe___ . . -
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APPLICATION INFORMATION

KEY CONTACTS & SUSTAIN

RITIX - 17
KEY
K INPUT
vDD o _"\- w_ | ib e
S T
q T Y
58 O - i " o =
SUST.BIAS
& el
RITIX - 171
" R K INPUT
oD 0——-——-\‘—J~N‘— H— =
R
_
. 1 Ves
58 o— @ =i
Vss — 1 fh_1 r SUST.BIAS
i - o
VoD —
G
The ¥ input equivalent impedance is given by :
Reg = R %
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DIVISIONAL FACTORS

The output freguencies are related to the input clock freguency
through the following divisional factors:

INPUT our 2' our2' 2/3 OoUuT 4°' ouUT 5'1/3 OUT 8' OUT 16"

K 1 478 & 6318 9586 1276 1912 1824
K2 451 602 902 1204 1804 3608
K 3 426 . 568 852 1136 1704 3408
K 4 402 536 804 1072 1608 3216
K 5 379 * 506 758 1012 1516 3032
K & 358 * 478 716 956 1432 2864
K7 338 + 151 * 676 902 1352 2704
K 8 319 « 426 * 638 852 1276 2552
R 9 o, 402 * 602 804 1204 2408
K 10 284 379 * 568 758 1136 2272
K 1 268 358 * 536 716 1072 2144
K 12 253 3 338 * 506 676 1012 2024
K 13 219 * 319 * 478 638 956 1912

* TOS FREQUENCIES- WITH PROGRAMMABLE DUTY CYCLE

PRODUCT RANGE

DEVICE T0S DUTY-CYCLE SUSTAIN BIAS
RI114-17 503 ANALOG
RIT14-171 50% DIGITAL
RI115-17 0% ANALDG
RI115-171 30% DIGITAL

_—kM_e_ .-~ " —
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PIN ASSIGNMENT

PIN NDR FUNCTION
1 5'1/3 OUT
2 4! ouT
3 16" ouT
4 SUSTAIN BIAS
5 VSs
6 K 8
7 K 9
B K 10
9 K 11
10 K 12
11 K 13
12 RESET OUT

13 CLOCK 1IN
14 VDD

15 CLOCK OuUT
16 RESET IN
17 K 1

18 K 2

19 K 3

20 K 4

21 K 5

22 K 6

23 K 7

24 STBIN

25 STBOUT
26 B' OUT
27 2 oUT
28 2'2/3 OUT

_
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ABSOLUTE MAXIMUM RATINGS

Supply voltage VDD

Input veltage range
Storage temperature

Total power dissipation at (or below)
25°C Pree-Air temperature

Operating Free-Air temperature range

VS5 + .3V to VS5 -20V

VS5 + .3V to VSS

=20V

-55°C to +150°C

ELECTRICAL CHARACTERISTICS

At 25°C Free-hir temperature V55 = OV, VDD =

IwW

o°c

to

50°cC

-15V {Unless Otherwise||

Specified)

PARAMETER TEST CONDITIONS MIN | TYP | MAX | UNIT
STBTN Input Current = Al
(See Fig. A) VIN=VDD 30 u
K Input Impedance VK=VDD, PIN 4 at VDD ol 45| &0 Kfl
RIT1X-17 Only 2 M
(See Fig. B1) VK=VDD, PIN 4 at V5SS 30 | 1000 i
K Input Impedance VK=VDD, PIN 4 at VDD 5 10 15 K
RI11%-171 Only :

(see Fig. B2) VK=VDD, PIN 4 at VSS 30 | 1000 MO
Input leakage current VIN=VDD

[any input except K

inputs, Pin 24 and A1l other Pins at V5SS 1 ui
Pin 4)
Clock input frequency 20 2200 | KHz
Clock input rise/fall 150 ns

L
Clock input high -1 Vss v
|

Clock input low VDD -7 U'
Sust.Bias Input Curren VIN = VDD 2.5 5 uA

358

® 4.4 MHz available upon reguest
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PARAMETER TEST CONDITIONS MIN TYP MAK UNIT
Clock input low level pulse width 200 ns
Clock input high level pulse width 200 ns
leset in low level -8.5 v
feset in high level -2.5 v
K input level for 0% modulation index vop | VDD VoD v
K input level for 100% modulation index -1.8 v
Clock Out low level -8 v

1 load 1M
Clock Out high level -1 v
Clock Out rise/fall ¢ load 30 pF 150 ns
Reset Out low level =9.5 v
R load THM
Reset Out high level -1 A
STE Out/Footage Out
bias voltage VDD-3 VDD |VDD+2 v

(see fig. C)

STB Dut Current STB Out at VDD 100 uA

(See fig. D} STB in voltage=VDD
Power Supply VDD -11 -16 v

All ocutputs open
Power Consumption Reset In = Low 50 mA
Sustain Blas=VSS

Clock Input VIN = VSS. 10 oF

Capacitance F = 1MH2

HOTE: unused K iEE“tS must be tied at VSS.
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