HOLTEK

HT9200A/B
DTMF Generators

Features

¢ Operating voltage: 2.0V~5.5V
¢ Serial mode for the HT9200A
¢ Serial/parallel mode for the HT9200B

General Description

The HT9200A/B tone generators are designed
for uC interfaces. They can be instructed by a
uC to generate 16 dual tones and 8 single tones
from the DTMF pin. The HT9200A provides a
serial mode whereas the HT9200B contains a

Selection Table

¢ Low standby current
¢ Low total harmonic distortion
¢ 3.58MHz crystal or ceramic resonator

selectable serial/parallel mode interface for
various applications such as security systems,
home automation, remote control through tele-
phone lines, communication systems, etc.

Function 0 P
perating 0sc Interface Package
Part No. Voltage Frequency 9
HT9200A 2V~5.5V 3.58MHz Serial 8 DIP/SOP
HT9200B 2V~5.5V 3.58MHz Serial/Parallel 14 DIP/SOP
Block Diagram
X109  3.58MHz
i Crystal/Resonator P G DTMFt O DTMF
X2 C)‘— Oscillator enérator
E A 4 A 4 .
DATA O: ’ Serial Data ”1 Control "] Parallel Data
CLK O_, Input Circuit < Circuit »| Input Circuit
CE SP D3 D2 D1 DO
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HT9200A/B
Pin Assignment
CE O ~ 1apvop
x2 02 13 [ DTMF
x10s 12 [ DATA
— \J/
CEL]1 s[d vDD vssOa 11 CLK
X2 2 7|0 DTMF NCOs5 103 S/P
X1Os 6[1 DATA Do Os 9[@AD3
vssO 4 5 CLK D107 s[D2
HT9200A HT9200B
— 8 DIP/SOP — 14 DIP/SOP
Pad Assignment Pad Coordinates Unit: pm
CE VDD
2 PNad X Y PNad X Y
X2 0. 0.
DTMF
1 -553.30 43040 | 8 553.30 -523.50
‘ ©5) 2 -553.30 -133.50| 9 553.30 -190.30
X1 DATA 3 _553.30 —328.50| 10 553.30 4.70
[2] 8] |cwx 4 -553.30 -523.50| 11 553.30 340.30
ves 5 —220.10 -523.50| 12 37490 523.50
pof [4] [5] [8] 6 -25.10 -52350| 13 -279.30 523.50
1 Do s oF 7  308.10 -523.50

Chip size: 1460 x 1470 (um)?
* The IC substrate should be connected to VSS in the PCB layout artwork.

Pin Description

Pin Name | I/O Intern:.).l Description
Connection
= CMOS IN . .
CE I Pull-high Chip enable, active low
X2 (0] The system oscillator consists of an inverter, a bias resistor, and
Oscillat the required load capacitor on chip.
X1 I SARAMT | The oscillator function can be implemented by Connect a
standard 3.579545MHz crystal to the X1 and X2 terminals.
VSS — — Negative power supply
NC — — No connection
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Pin Name | I/O Intern:.).l Description
Connection

Data inputs for the parallel mode
CMOS IN | When the IC is operating in the serial mode, the data input

Do~D3 I Pull-high | terminals (D0~D3) are included with a pull-high resistor. When
or floating |the IC is operating in the parallel mode, these pins become
floating.

Operation mode selection input
S/p I CMOS IN | S/P=“H”: Parallel mode
S/P=“L": Serial mode

Data synchronous clock input for the serial mode

CLK I (liMl?E H}\II When the IC is operating in the parallel mode, the input
uﬂ ) Eg terminal (CLK) is included with a pull-high resistor. When the
ortoating 110 s operating in the serial mode, this pin becomes floating.
Data input terminal for the serial mode

CMOS IN . L . .

DATA I Pull-high When the IC is operating in the parallel mode, the input terminal
or floatin (DATA) is included with a pull-high resistor. When the IC is

g operating in the serial mode, this pin becomes floating.
DTMF O | CMOSOUT | Output terminal of the DTMF signal
VDD — — Positive power supply, 2.0V~5.5V for normal operation

Approximate internal connection circuits

CMOS IN CMOS OUT CMOS IN (For D0~D3, CMOS IN
Pull-high VDD CLK, DATA)
vDD
VDD “—‘I

OSCILLATOR
x1 [ X2

LT : Ii
20pF 10M 10pF
;;E}—OQ\:E;EN
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Absolute Maximum Ratings*

Supply Voltage .......cccoeveeiiieiniinas —0.3V to 6V Storage Temperature................. —50°C to 125°C
Input Voltage.................... Vss—0.3 to Vpp+0.3V Operating Temperature............... —20°C to 75°C

*Note: These are stress ratings only. Stresses exceeding the range specified under “Absolute Maxi-
mum Ratings” may cause substantial damage to the device. Functional operation of this
device at other conditions beyond those listed in the specification is not implied and prolonged
exposure to extreme conditions may affect device reliability.

Electrical Characteristics Ta=25°C
Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
VpbD Conditions
Vbp Operating Voltage — — 2 — 5.5 \'%
. 2.5V | S/P=Vpp,D0~D3=Vsg| — 240 | 2500
Ipp Operating Current 5 0v | CE=Vss, No load — 950 2000 LA
ViL “Low” Input Voltage — — VSS — 0.2VDD A%
Vg “High” Input Voltage — — 0.8VDD — VD A%
2.5V | S/P=Vpp,CE=VDD, - - 1
IsTB Standby Current 5.0V | No load — — 2 pA
2.5V 120 180 270
Rp Pull-high Resistance VorL=0V kO
5.0V 45 68 100
DTMF Output Delay
tE | Time (Parallel Mode) | >V - — | tup+6| tup+8 | ms
VTbdC DTMF Output DC 2V~ DTMF Output 0.45Vpp| — |0.75VpD A%
Level 5.5V
ItoL DTMF Sink Current 2.5V | VDrMF=0.5V -0.1 — — mA
Vrtac EeTvl\le Output AC 2.5V | Row group, R1,=5kQ 0.12 0.15 0.18 Vrms
Acr Column Pre-emphasis | 2.5V | Row group=0dB 1 2 3 dB
RL DTMF Output Load 2.5V |tgp < —23dB 5 — — kO
trp | Lone Signal 2.5V | RL=5kQ — 30 | -23 dB
Distortion
Clock Input Rate
fcLk (Serial Mode) — — — 100 500 kHz
t Oscillator Starting 5.0V fgllll(ian tleI(Iilee gl?rn?ﬁ — — 10 ms
uP Time (When CE is low)| . g edg .
oscillator operation
fosc System Frequency — | Crystal=3.5795MHz | 3.5759 [3.5795| 3.5831 | MHz
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Functional Description

The HT9200A/B are DTMF generators for nC
interfaces. They are controlled by a puC in the
serial mode or the parallel mode (for the
HT9200B only).

Serial mode (HT9200A/B)

The HT9200A/B employ a data input, a 5-bit
code, and a synchronous clock to transmit a

DTMF signal. Every digit of a phone number to
be transmitted is selected by a series of inputs
which consist of 5-bit data. Of the 5 bits, the
DO(LSB) is the first received bit. The
HT9200A/B will latch data on the falling edge of
the clock (CLK pin). The relationship between
the digital codes and the tone output frequency
is shown in Table 1. As for the control timing
diagram, refer to Figure 1.

Table 1: Digits vs. input data vs. tone output frequency (serial mode)

Digit D4 D3 D2 D1

Do

Tone Output Frequency (Hz)

1

697+1209

697+1336

697+1477

770+1209

770+1336

77041477

852+1209

852+1336

852+1477

941+1336

¥ [© O |0 |1 |0 Ut | W (N

941+1209

941+1477

697+1633

770+1633

852+1633

OlQ|w|w =

941+1633

697

770

852

941

1209

1336

1477

OCIC|ICIC|ICIC|CIC|IOCO|H|IF|IFRIFIFRIFR|IFH[F|©O| OC|C|C|C|C|C

1633

=== (=== =~ |o|lo|lo|lo|lo|lo|lo|lo|lo|o|ojo|lo|o|o |
RlR|=|=R|lo|lojlo|lo|lo|rR|R|R|R|lo|lo|o|o|R|R|R|I~|lo|o|lo
=== |olo|lR|~mlo|lo|lor|~|lo|lo|rR|R|lo|lo|~|~R|o|lo|~|~|o

DTMF OFF

[

ROl |o|lR|lo|r|lo|loR|olr|o|R|oR|lo|R|lOR|O|lR|O|R

*Notes: The codes not listed in Table 1 are not used D4 is MSB
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When the system is operating in the serial mode
a pull-high resistor is attached to D0O~D3 (for
parallel mode) on the input terminal.

For the HT9200B, the S/P pin has to be connected
low for serial mode operation.

Parallel mode ( HT9200B)

The HT9200B provides four data inputs D0~D3
to generate their corresponding DTMF signals.
The S/P has to be connected high to select the
parallel operation mode. Then the input data
codes should be determined. Finally, the CE is

S/P —l

connected low to transmit the DTMF signal
from the DTMF pin.

Ee TpE time (about 6ms) will be delayed from the
CE falling edge to the DTMF signal output.

The relationship between the digital codes and
the tone output frequency is illustrated in Table 2.
As for the control timing diagram, see Figure 2.

When the system is operating in the parallel
mode, DO~D3 are all in the floating state. Thus,
these data input pins should not float.

73

X2
(Oscillator)

> et

7/

, [

7/

DATA

DTMF

Digit 1
DTMF signal

}4— Stop code —P

Digit 2
DTMF signal

Figure 1

Table 2: Digits vs. input data vs. tone output frequency (parallel mode)

Digit D3 D2 D1 DO Tone Output Frequency (Hz)
1 0 0 0 1 697+1209
2 0 0 1 0 697+1336
3 0 0 1 1 697+1477
4 0 1 0 0 770+1209
5 0 1 0 1 770+1336
6 0 1 1 0 770+1477
7 0 1 1 1 852+1209
8 1 0 0 0 852+1336
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Digit

S
&

.
[}
=
[y

-,
S

Tone Output Frequency (Hz)

852+1477

941+1336

941+1209

941+1477

697+1633

770+1633

852+1633

=R e e e e

ORI IR OC|IOC|O

ORIk |IC|OCO|R R |O

O R |IO|RrR| Ok |C|F

941+1633

X2
(Oscillator)
CE

DO~D3

DTMF

—-»

Tone frequency

|<— toe

Figure 2

—> |<— foE

* Note: The data (D0~D3) should be ready before the CE becomes low.

Output Frequency (Hz)

Specified Actual %eError
697 699 +0.29%
770 766 -0.52%
852 847 —0.59%
941 948 +0.74%

1209 1215 +0.50%
1336 1332 -0.30%
1477 1472 —0.34%

% Error does not contain the crystal frequency drift
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Application Circuits

Serial mode

VDD

VDD

i — 3.579545MH. —_—
VDD  gE Z Uz vopfR
CLK 2
| 3 6
DATA[+|20pF| #—21x1  DATA
4

— 8 DIP/SOP

V8Ss 20pF vSs CLK5
7J’7_ uc ;/;7;; HT9200A—‘

Serial/parallel mode

VDD
— 3.579545MHz { [
vop CE ZooF e R
Do J—Wﬁ x2 DIMFH3 o
g; 7 31x1 patal2
20pF Hyss oLk
D3 [ -
= ArrSne  sphe
vss sP 6 9
VSS CLK DO D3
7J7_ DATA b1 D28

x2 DTMFfE—pTone

VDD
14

Tone
output

e HT9200B

-14 DIPISOP—‘
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