
HT9170B/HT9170D

DTM F R e c e iv e r

Selection Table

Function Operating
Voltage

OSC
Frequency

Tristate
Data Output

Power
Down

1633Hz
Inhibit

DV DVB Package
Part No.

HT9170B 2.5V~5.5V 3.58MHz Ö Ö Ö Ö ¾ 18 DIP

HT9170D 2.5V~5.5V 3.58MHz Ö Ö Ö Ö ¾ 18 SOP

Block Diagram
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Features

· Op e ra tin g v o lta g e : 2.5V~5.5V

· Min im a l e x te rn a l c o m p o n e n ts

· N o e x te rn a l filte r is re q u ire d

· Lo w sta n d b y c u rre n t (o n p o w e r d o w n m o d e )

· Ex c e lle n t p e rfo rm a n c e

· Trista te d a ta o u tp u t fo r MCU in te rfa c e

· 3.58MHz c ry sta l o r c e ra m ic re so n a to r

· 1633Hz c a n b e in h ib ite d b y th e IN H p in

· HT9170B: 18-p in DIP p a c ka g e

HT9170D: 18-p in SOP p a c ka g e

G eneral Description

Th e HT9170B/D a re Du a l To n e Mu lti F re q u e n c y (DTMF )

re c e iv e rs in te g ra te d w ith d ig ita l d e c o d e r a n d b a n d sp lit

filte r fu n c tio n s a s w e ll a s p o w e r-d o w n m o d e a n d in h ib it

m o d e o p e ra tio n s. Su c h d e v ic e s u se d ig ita l c o u n tin g

te c h n iq u e s to d e te c t a n d d e c o d e a ll th e 16 DTMF to n e

p a irs in to a 4-b it c o d e o u tp u t.

Hig h ly a c c u ra te sw itc h e d c a p a c ito r filte rs a re im p le -

m e n te d to d iv id e to n e sig n a ls in to lo w a n d h ig h g ro u p

sig n a ls. A b u ilt-in d ia l to n e re je c tio n c irc u it is p ro v id e d to

e lim in a te th e n e e d fo r p re -filte rin g .
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Pin A ssignm ent

Pin Description

Pin Nam e I/O
Internal

Connection
Description

VP I
Op e ra tio n a l

Am p lifie r
Op e ra tio n a l a m p lifie r n o n -in v e rtin g in p u t

VN I Op e ra tio n a l a m p lifie r in v e rtin g in p u t

GS O Op e ra tio n a l a m p lifie r o u tp u t te rm in a l

VREEF O VREF Re fe re n c e v o lta g e o u tp u t, n o rm a lly VDD/2

X1 I

o sc illa to r

Th e sy ste m o sc illa to r c o n sists o f a n in v e rte r, a b ia s re sisto r a n d th e n e c e ssa ry
lo a d c a p a c ito r o n c h ip .
A sta n d a rd 3.579545MHz c ry sta l c o n n e c te d to X1 a n d X2 te rm in a ls im p le -
m e n ts th e o sc illa to r fu n c tio n .

X2 O

PW DN I
CMOS IN
Pu ll-lo w

Ac tiv e h ig h . Th is e n a b le s th e d e v ic e to g o in to p o w e r d o w n m o d e a n d in h ib its
th e o sc illa to r. Th is p in in p u t is in te rn a lly p u lle d d o w n .

IN H I
CMOS IN
Pu ll-lo w

Lo g ic h ig h . Th is in h ib its th e d e te c tio n o f to n e s re p re se n tin g c h a ra c te rs A, B, C
a n d D. Th is p in in p u t is in te rn a lly p u lle d d o w n .

VSS ¾ ¾ N e g a tiv e p o w e r su p p ly , g ro u n d

OE I
CMOS IN
Pu ll-h ig h

D0~D3 o u tp u t e n a b le , h ig h a c tiv e

D0~D3 O
CMOS OU T

Trista te

Re c e iv in g d a ta o u tp u t te rm in a ls

OE= ²H²: Ou tp u t e n a b le

OE= ²L²: Hig h im p e d a n c e

DV O CMOS OU T
Da ta v a lid o u tp u t
W h e n th e c h ip re c e iv e s a v a lid to n e (DTMF ) sig n a l, th e DV g o e s h ig h ; o th e r-
w ise it re m a in s lo w .

EST O CMOS OU T Ea rly ste e rin g o u tp u t (se e F u n c tio n a l De sc rip tio n )

RT/GT I/O CMOS IN /OU T
To n e a c q u isitio n tim e a n d re le a se tim e c a n b e se t th ro u g h c o n n e c tio n w ith e x -
te rn a l re sisto r a n d c a p a c ito r.

VDD ¾ ¾ Po sitiv e p o w e r su p p ly , 2.5V~5.5V fo r n o rm a l o p e ra tio n
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A pprox im ate internal connection circuits

A bsolute M ax im um R atings

Su p p ly Vo lta g e ............................................-0.3V to 6V Sto ra g e Te m p e ra tu re ............................-50°C to 125°C

In p u t Vo lta g e ..............................VSS-0.3V to VDD+ 0.3V Op e ra tin g Te m p e ra tu re ...........................-20°C to 75°C

N o te : Th e se a re stre ss ra tin g s o n ly . Stre sse s e x c e e d in g th e ra n g e sp e c ifie d u n d e r ²Ab so lu te Ma x im u m Ra tin g s² m a y

c a u se su b sta n tia l d a m a g e to th e d e v ic e . F u n c tio n a l o p e ra tio n o f th is d e v ic e a t o th e r c o n d itio n s b e y o n d th o se

liste d in th e sp e c ific a tio n is n o t im p lie d a n d p ro lo n g e d e x p o su re to e x tre m e c o n d itio n s m a y a ffe c t d e v ic e re lia b il-

ity .

D.C. Characteristics Ta = 25°C

Sym bol Param eter
Test Cond itions

M in. Typ. M ax . U nit
VDD Cond itions

VDD Op e ra tin g Vo lta g e ¾ ¾ 2.5 5 5.5 V

IDD Op e ra tin g Cu rre n t 5V ¾ ¾ 3.0 7 m A

ISTB Sta n d b y Cu rre n t 5V PW DN = 5V ¾ 10 25 mA

VIL ²Lo w ² In p u t Vo lta g e 5V ¾ ¾ ¾ 1.0 V

VIH ²Hig h ² In p u t Vo lta g e 5V ¾ 4.0 ¾ ¾ V

IIL ²Lo w ² In p u t Cu rre n t 5V VVP= VVN = 0V ¾ ¾ 0.1 mA

IIH ²Hig h ² In p u t Cu rre n t 5V VVP= VVN = 5V ¾ ¾ 0.1 mA

ROE Pu ll-h ig h Re sista n c e (OE) 5V VOE= 0V 60 100 150 kW

RIN In p u t Im p e d a n c e (VN , VP) 5V ¾ ¾ 10 ¾ MW

IOH So u rc e Cu rre n t (D0~D3, EST, DV) 5V VOU T = 4.5V -0.4 -0.8 ¾ m A

IOL Sin k Cu rre n t (D0~D3, EST, DV) 5V VOU T = 0.5V 1.0 2.5 ¾ m A

fOSC Sy ste m F re q u e n c y 5V Cry sta l= 3.5795MHz 3.5759 3.5795 3.5831 MHz
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A .C. Characteristics fOSC= 3.5795MHz, Ta = 25°C

Sym bol Param eter
Test Cond itions

M in. Typ. M ax . U nit
VDD Cond itions

DTM F Signal

In p u t Sig n a l Le v e l
3V -36 ¾ -6

d Bm
5V -29 ¾ 1

Tw ist Ac c e p t Lim it (Po sitiv e ) 5V ¾ 10 ¾ d B

Tw ist Ac c e p t Lim it (N e g a tiv e ) 5V ¾ 10 ¾ d B

Dia l To n e To le ra n c e 5V ¾ 18 ¾ d B

N o ise To le ra n c e 5V ¾ -12 ¾ d B

Th ird To n e To le ra n c e 5V ¾ -16 ¾ d B

F re q u e n c y De v ia tio n Ac c e p ta n c e 5V ¾ ¾ ±1.5 %

F re q u e n c y De v ia tio n Re je c tio n 5V ±3.5 ¾ ¾ %

tPU Po w e r U p Tim e (Se e F ig u re 4.) 5V ¾ 30 ¾ m s

G ain Setting A m plifier

RIN In p u t Re sista n c e 5V ¾ ¾ 10 ¾ MW

IIN In p u t Le a ka g e Cu rre n t 5V VSS< (VVP,VVN )< VDD ¾ 0.1 ¾ mA

VOS Offse t Vo lta g e 5V ¾ ¾ ±25 ¾ m V

PSRR Po w e r Su p p ly Re je c tio n 5V
100 Hz

-3V< VIN < 3V

¾ 60 ¾ d B

CMRR Co m m o n Mo d e Re je c tio n 5V ¾ 60 ¾ d B

AVO Op e n Lo o p Ga in 5V ¾ 65 ¾ d B

fT Ga in Ba n d W id th 5V ¾ ¾ 1.5 ¾ MHz

VOU T Ou tp u t Vo lta g e Sw in g 5V RL> 100kW ¾ 4.5 ¾ VPP

RL Lo a d Re sista n c e (GS) 5V ¾ ¾ 50 ¾ kW

CL Lo a d Ca p a c ita n c e (GS) 5V ¾ ¾ 100 ¾ p F

VCM Co m m o n Mo d e Ra n g e 5V N o lo a d ¾ 3.0 ¾ VPP

Steering Control

tDP To n e Pre se n t De te c tio n Tim e 5 16 22 m s

tDA To n e Ab se n t De te c tio n Tim e ¾ 4 8.5 m s

tACC Ac c e p ta b le To n e Du ra tio n ¾ ¾ 42 m s

tREJ Re je c te d To n e Du ra tio n 20 ¾ ¾ m s

tIA Ac c e p ta b le In te r-d ig it Pa u se ¾ ¾ 42 m s

tIR Re je c te d In te r-d ig it Pa u se 20 ¾ ¾ m s

tPDO Pro p a g a tio n De la y (RT/GT to DO) ¾ 8 11 ms

tPDV Pro p a g a tio n De la y (RT/GT to DV) ¾ 12 ¾ ms

tDOV Ou tp u t Da ta Se t U p (DO to DV) ¾ 4.5 ¾ ms

tDDO Disa b le De la y (OE to DO) ¾ 300 ¾ n s

tEDO En a b le De la y (OE to DO) ¾ 50 60 n s

N o te : DO= D0~D3
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F ig u re 1. Te st c irc u it

Functional Description

Ov erv iew

Th e HT9170B/D to n e d e c o d e rs c o n sist o f th re e b a n d

p a ss filte rs a n d tw o d ig ita l d e c o d e c irc u its to c o n v e rt a

to n e (DTMF ) sig n a l in to d ig ita l c o d e o u tp u t.

An o p e ra tio n a l a m p lifie r is b u ilt-in to a d ju st th e in p u t sig -

n a l (re fe r to F ig u re 2).

Th e p re -filte r is a b a n d re je c tio n filte r w h ic h re d u c e s th e

d ia lin g to n e fro m 350Hz to 400Hz.

Th e lo w g ro u p filte r filte rs lo w g ro u p fre q u e n c y sig n a l

o u tp u t w h e re a s th e h ig h g ro u p filte r filte rs h ig h g ro u p

fre q u e n c y sig n a l o u tp u t.

Ea c h filte r o u tp u t is fo llo w e d b y a ze ro -c ro ssin g d e te c to r

w ith h y ste re sis. W h e n e a c h sig n a l a m p litu d e a t th e o u t-

p u t e x c e e d s th e sp e c ifie d le v e l, it is tra n sfe rre d to fu ll

sw in g lo g ic sig n a l.

W h e n in p u t sig n a ls a re re c o g n ize d to b e e ffe c tiv e , DV

b e c o m e s h ig h , a n d th e c o rre c t to n e c o d e (DTMF ) d ig it is

tra n sfe rre d .

Steering control circuit

Th e ste e rin g c o n tro l c irc u it is u se d fo r m e a su rin g th e e f-

fe c tiv e sig n a l d u ra tio n a n d fo r p ro te c tin g a g a in st d ro p

o u t o f v a lid sig n a ls. It e m p lo y s th e a n a lo g d e la y b y e x te r-

n a l RC tim e -c o n sta n t c o n tro lle d b y EST.

Th e tim in g is sh o w n in F ig u re 3. Th e EST p in is n o rm a lly

lo w a n d d ra w s th e RT/GT p in to ke e p lo w th ro u g h d is-

c h a rg e o f e x te rn a l RC. W h e n a v a lid to n e in p u t is d e -

te c te d , EST g o e s h ig h to c h a rg e RT/GT th ro u g h RC.

W h e n th e v o lta g e o f RT/GT c h a n g e s fro m 0 to VTRT

(2.35V fo r 5V su p p ly ), th e in p u t sig n a l is e ffe c tiv e , a n d

th e c o rre c t c o d e w ill b e c re a te d b y th e c o d e d e te c to r. Af-

te r D0~D3 a re c o m p le te ly la tc h e d , DV o u tp u t b e c o m e s

h ig h . W h e n th e v o lta g e o f RT/GT fa lls d o w n fro m VDD to

VTRT (i.e .., w h e n th e re is n o in p u t to n e ), DV o u tp u t b e -

c o m e s lo w , a n d D0~D3 ke e p s d a ta u n til a n e x t v a lid

to n e in p u t is p ro d u c e d .

By se le c tin g a d e q u a te e x te rn a l RC v a lu e , th e m in im u m a c -

c e p ta b le in p u t to n e d u ra tio n (tACC) a n d th e m in im u m a c -

c e p ta b le in te r-to n e re je c tio n (tIR) c a n b e se t. Ex te rn a l

c o m p o n e n ts (R, C) a re c h o se n b y th e fo rm u la (re fe r to F ig -

u re 5.):

tACC= tDP+ tGTP;

tIR= tDA+ tGTA;

w h e re tACC: To n e d u ra tio n a c c e p ta b le tim e

tDP: EST o u tp u t d e la y tim e (²L²® ²H²)

tGTP: To n e p re se n t tim e

tIR: In te r-d ig it p a u se re je c tio n tim e

tDA: EST o u tp u t d e la y tim e (²H²® ²L²)

tGTA: To n e a b se n t tim e
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Tim ing Diagram s
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F ig u re 5. Ste e rin g tim e a d ju stm e n t c irc u its

DTM F d ialing m atrix

DTM F d ata output table

L ow G roup (Hz) High G roup (Hz) Digit OE D3 D2 D1 D0

697 1209 1 H L L L H

697 1336 2 H L L H L

697 1477 3 H L L H H

770 1209 4 H L H L L

770 1336 5 H L H L H

770 1477 6 H L H H L

852 1209 7 H L H H H

852 1336 8 H H L L L

852 1477 9 H H L L H

941 1336 0 H H L H L

941 1209 * H H L H H

941 1477 # H H H L L

697 1633 A H H H L H

770 1633 B H H H H L

852 1633 C H H H H H

941 1633 D H L L L L

¾ ¾ AN Y L Z Z Z Z

N o te : ²Z² Hig h im p e d a n c e ; ²AN Y ² An y d ig it

HT9170B/HT9170D
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(a ) F u n d a m e n ta l c irc u it:

tGTP = R ´ C ´ Ln (VDD / (VDD - VTRT))

tGTA = R ´ C ´ Ln (VDD / VTRT)
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(b ) tGTP < tGTA :

tGTP = (R1 // R2) ´ C ´ Ln (VDD - VTRT))

tGTA = R1 ´ C ´ Ln (VDD / VTRT)

R 1

C

V D D

R T / G T

E S T

R 2D 1

V D D

H T 9 1 7 0 B / D

(c ) tGTP > tGTA :

tGTP = R1 ´ C ´ Ln (VDD / (VDD - VTRT))

tGTA = (R1 // R2) ´ C ´ Ln (VDD / VTRT)



Data output

Th e d a ta o u tp u ts (D0~D3) a re trista te o u tp u ts. W h e n OE in p u t b e c o m e s lo w , th e d a ta o u tp u ts (D0~D3) a re h ig h im p e d -

a n c e .

A pplication Circuits

A pplication Circuit 1

A pplication Circuit 2
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E x a m p l e : A v = 3
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N o te : X¢ta l = 3.579545MHz c ry sta l

C1 = C2 @ 20p F
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C1 = C2 @ 39p F



Package Information

18-pin DIP (300mil) Outline Dimensions

· MS-001d (see fig1)

Symbol
Dimensions in mil

Min. Nom. Max.

A 880 ¾ 920

B 240 ¾ 280

C 115 ¾ 195

D 115 ¾ 150

E 14 ¾ 22

F 45 ¾ 70

G ¾ 100 ¾

H 300 ¾ 325

I ¾ ¾ 430

· MS-001d (see fig2)

Symbol
Dimensions in mil

Min. Nom. Max.

A 845 ¾ 880

B 240 ¾ 280

C 115 ¾ 195

D 115 ¾ 150

E 14 ¾ 22

F 45 ¾ 70

G ¾ 100 ¾

H 300 ¾ 325

I ¾ ¾ 430

HT9170B/HT9170D
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· MO-095a (se e fig 2)

Sym bol
Dim ensions in m il

M in. Nom . M ax .

A 845 ¾ 885

B 275 ¾ 295

C 120 ¾ 150

D 110 ¾ 150

E 14 ¾ 22

F 45 ¾ 60

G ¾ 100 ¾

H 300 ¾ 325

I ¾ ¾ 430

HT9170B/HT9170D
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18 -pin SOP (30 0 m il) Outline Dim ensions

· MS-013

Sym bol
Dim ensions in m il

M in. Nom . M ax .

A 393 ¾ 419

B 256 ¾ 300

C 12 ¾ 20

C¢ 447 ¾ 463

D ¾ ¾ 104

E ¾ 50 ¾

F 4 ¾ 12

G 16 ¾ 50

H 8 ¾ 13

a 0° ¾ 8°

HT9170B/HT9170D
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Prod uct Tape and R eel Specifications

R eel Dim ensions

SOP 18W

Sym bol Description Dim ensions in m m

A Re e l Ou te r Dia m e te r 330.0±1.0

B Re e l In n e r Dia m e te r 100.0±1.5

C Sp in d le Ho le Dia m e te r 13.0 + 0.5/-0.2

D K e y Slit W id th 2.0±0.5

T1 Sp a c e Be tw e e n F la n g e 24.8 + 0.3/-0.2

T2 Re e l Th ic kn e ss 30.2±0.2

HT9170B/HT9170D
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Carrier Tape Dim ensions

SOP 18W

Sym bol Description Dim ensions in m m

W Ca rrie r Ta p e W id th 24.0 + 0.3/-0.1

P Ca v ity Pitc h 16.0±0.1

E Pe rfo ra tio n Po sitio n 1.75±0.1

F Ca v ity to Pe rfo ra tio n (W id th Dire c tio n ) 11.5±0.1

D Pe rfo ra tio n Dia m e te r 1.5±0.1

D1 Ca v ity Ho le Dia m e te r 1.50 + 0.25/-0.00

P0 Pe rfo ra tio n Pitc h 4.0±0.1

P1 Ca v ity to Pe rfo ra tio n (Le n g th Dire c tio n ) 2.0±0.1

A0 Ca v ity Le n g th 10.9±0.1

B0 Ca v ity W id th 12.0±0.1

K 0 Ca v ity De p th 2.8±0.1

t Ca rrie r Ta p e Th ic kn e ss 0.30±0.05

C Co v e r Ta p e W id th 21.3±0.1

HT9170B/HT9170D
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