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VDD VDDA RxAFI  RxAF
RESET J= \\
RxA
Demodulator
Logic [ <] g FSK_IN
Rx Comp L Rx HP Filter
RXD 9 « AREF
| Carrier Detect .
D9 *41_counter *< « © CDREF
Carrier Comp DEMODULATOR
D Numeric Sine TXA FSK OUT
X »- Controlled > P,
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RTS © > MODULATOR
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Oscillator BIAS CLM51 91 HRT
XOUT XIN CBIAS VSS VSSA
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xL BARIRE
Symbol Parameter Min Max Units
Ta Ambient -40 +85 °C
Ts Storage Temperature -55 +150 °C
Ty Junction Temperature -40 +85 °C
Vpp Supply Voltage -0.3 6.0 V
Vins VouTt DC Input, Output -0.3 VDD + 0.3
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2. ERASME (Vpp = 3.0 V~55V, Ve = 0V, Ty = - 40°C ~ + 85°C)

Symbol Parameter Vpp Min Typ Max Units
ViL Input Voltage, Low 3.0-55V 0.3*Vpp Vv
Viy Input Voltage, High 30-55V 0.7 *Vpp \
VoL Output Voltage, Low (Ip, = 0.67 mA) 3.0-55V 0.4 \
Von Output Voltage, High (Ioy = —0.67 mA) 30-55V 24 Vv
Cin Input Capacitance of:

Analog Input 2.9 pF
RXA 25 pF
Digital Input 3.5 pF
I/l Input Leakage Current =500 nA
loLL Output Leakage Current +10 HA
Ibpa Power Supply Current 3.3V 150 330 450 HA
(RBIAS = 500 k2, AREF = 1.235 V) 50V 150 300 600 HA
lobp Dynamic Digital Current 50V 25 200 HA
AREF Analog Reference 3.3V 1.2 1.235 2.6 \%
50V 25 \
CDRer Carrier Detect Reference (AREF —0.08 V) 33V 1.15
(Note 3) 50V 242
Cgias Comparator Bias Current 2.5 HA
(RBIAS = 500 kQ, AREF = 1.235 V)

3. HARTHEBEREGRAG (CD) 47E80F01120 mVp-pZ[BRtFEaMAZS. #ECDREFZEJIAREF-0.08 VDCEEERIGNIRE/IHRRL00 mVp-p.

3. M (Vpp = 3.0V~55V, Vgg= 0V, Ty = — 40°C ~ + 85°C)

Pin Name Description Min Typ Max Units
RxA Receive analog input
Leakage current 1150 nA
Frequency — mark (logic 1) 1190 1200 1210 Hz
Frequency — space (logic 0) 2180 2200 2220 Hz
RxAF Output of the high—pass filter
Slew rate 0.025 Vius
Gain bandwidth (GBW) 150 kHz
Voltage range 0.15 Vpp - 0.15 V
RxAFI Carrier detect and receive filter input
Leakage current +500 nA
TxA Modulator output
Frequency — mark (logic 1) 1196.9 Hz
Frequency — space (logic 0) 2194.3 Hz
Amplitude (AREF 1.235 V) 500 mV
Slew Rate — mark (logic 1) 1860 Vis
Slew Rate - space (logic 0) 3300 Vis
Loading (AREF =1.235V) 30 kQ
RxD Receive digital output ns
Rise/fall time 20
CD Carrier detect output ns
Rise/fall time 20

FEREHMEIERTT IR ARSI PREAY | IRERERE. ERRSH AT WAL Sizr=meE S tHES.
4. TREYVETSTER S \ATEMRER (460.8 kHz) BRELA.
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Parameter

4. EEIRESM (Vpp = 30 V~55V, Ves =0V, T o = - 40°C ~ + 85°C)

Demodulator jitter
Conditions

Min Typ

Max

Units

1. Input frequencies at 1200 Hz + 10 Hz, 2200 Hz + 20 Hz
2. Clock frequency of 460.8 kHz + 0.1%
3. Input (RxA) asymmetry, 0

12

% of 1 bit

Parameter
Resonator

5. PSR- INRETEMEME (Vpp = 3.0 V~55V, Ves = 0V, T = — 40°C ~ + 85°C)

Min

Tolerance

Typ

Max

Units

Frequency

External

460.8

1.0

%
kHz

Clock frequency
Duty cycle
Amplitude

456.2 460.8

40 50
Von = VoL

465.4
60

kHz
%

BRI R F

POWER
3.0t055V |
VDD VDDA -
NCP301 RESEY
_l_
RxD
@,
[ o) CLM5191HRT
nC <
TxD
Q)
5 [ =]
XOouT XIN CBIAS VSS VSSA
460.8 kHz

CDREF

4-20mA
DAC OUT

A

HART IN

HART &
4-20 mAOUT
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6. 285 |HIPLCCAYS IFICIE

[~ | TEST4
[« |TEST3
[~ ] TEST2
O [=]mesm
[ 5 ] TEST12
[ 5 ]cp
B

TEST5 [ 5 | 25 | TEST
RESET [ & | 24] TxD
TEST7 [ 7 | 23] RTS
TEST8 [ & | [22] vDD
resofz] CLMS19THRT =
TxA | 10 20 | XIN
AREF [ 11 9] XoUT

CDREF[ & |
CBIAS[ 3 |
TEST10[ z |
VDDA [ & |
RxA[ 3 |
RXAF [ 3 |
RxAFI[ 3 |

[E3. 285|IPLCCAICLM5191HRTS |

Pin No. Signal Name Type Pin Description
1 TEST1 Input Connect to VSS
2,3,4 TEST2, 3, 4 - Do Not Connect
5 TEST5 Input Connect to VSS
6 RESETB Input Reset all digital logic when low
7.8.9 TEST7,8,9 Input Connect to VSS
10 TxA Qutput Transmit Data Modulator output
1" AREF Input Analog reference voltage
12 CDREF Input Carrier detect reference voltage
13 CBIAS Output Comparator bias current
14 TEST10 Input Connect to VSS
15 VDDA Power Analog supply voltage
16 RxA Input Receive Data Modulator input
17 RxAF Output Analog receive filter output
18 RXAFI Input Analog receive comparator input
19 XOouT Output Crystal oscillator output
20 XIN Input Crystal oscillator input
21 VSS Ground Ground
22 VDD Power Digital supply voltage
23 RTSB Input Request to send
24 TxD Input Input transmit date, transmitted HART data stream from microcontroller
25 TEST11 - Do Not Connect
26 RxD Qutput Received demodulated HART data to microcontroller
27 CD Output Carrier detect output
28 TEST12 - Do Not Connect

For more information http://www.chiplon.com
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HRARRRRR
EEEEEEEIR ©
ES [N TESTN LSTS | [ 24 ] TEST1
RESET [ ] mo RESET ] 23] 70
TEST7 {2 RTS TEST? =} [ ZZ ] RTS
dilc = e =P CLM5191HRT  [avee
vss ~1E] vssa vss 5] [T VSSA
THXA XIN ™A ] 5] XIN
AREF [72 7] xouT AREF 2] 7] xouT
f IRERERERINEN] J \
THIEE HtigHh
bspliizd
E4. 325 |HIQFNFILQFPAYCLM5191HRTS | i (TR &)
7. 325|IQFNFILQFPAYS i
Pin No. Signal Name Type Pin Description
1 TESTS Input Connect to VSS
RESETB Input Reset all logic when low, connect to VDD for normal operation
3,45 TEST7,8,9 Input Connect to VSS
VSS Ground Digital ground
TxA Output Transmit Data Modulator output
AREF Input Analog reference voltage
CDREF Input Carrier detect reference voltage
10 CBIAS Output Comparator bias current
11 TEST10 Input Connect to VSS
12 VSSA Ground Analog ground
13 VDDA Power Analog supply voltage
14 RxA Input Receive Data Modulator input
15 RxAF Output Analog receive filter output
16 RxAFI Input Analog receive comparator input
17 XOouT Output Crystal oscillator output
18 XIN Input Crystal oscillator input
19 VSSA Ground Analog ground
20 VSS Ground Digital ground
21 VDD Power Digital supply voltage
22 RTSB Input Request to send
23 TxD Input Input transmit data, transmit HART data stream from microcontroller
24 TESTN - Do Not Connect
25 RxD Output Received demodulated HART data to microcontroller
26 CD Output Carrier detect output
27 TEST12 - Do Not Connect
28 TEST1 Input Connect to VSS
29 TEST2 - Do Not Connect
30 VDD Power Digital supply voltage
31,32 TEST3, 4 - Do Not Connect
EP Exposed Pad Power Connect to VSS (QFN only)
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SIEIT 8
8. 3IWNEA

Symbol Pin Name Description

AREF Analog reference voltage Receiver Reference Voltage. Normally 1.23 V is selected (in combination with
VDDA = 3.3 V). See Table 2.

CDREF Carrier detect reference voltage Carrier Detect Reference voltage. The value should be 85 mV below AREF to set
the carrier detection to a nominal of 100 mV,_.

RESETB Reset digital logic When at logic low (Vgg) this input holds all the digital logic in reset. During normal
operation RESETB should be at Vpp. RESETB should be held low for a minimum
of 10 nS after Vpp = 2.5 V as shown in Figure 14.

RTSB Request to send Active-low input selects the operation of the modulator. TxA is enabled when this
signal is low. This signal must be held high during power-up.

RxA Analog receive input Receive Data Demodulator Input. Accepts a HART 1200 / 2200 Hz FSK modu-
lated waveform input.

RXAFI Analog receive comparator input Positive input of the carrier detect comparator and the receiver filter comparator.

XD Digital transmit input Input to the modulator accepts digital data in NRZ form. When TxD is low, the
modulator output frequency is 2200 Hz. When TxD is high, the modulator output
frequency is 1200 Hz.

XIN Oscillator input Input to the internal oscillator must be connected to a parallel mode 460.8 kHz
ceramic resonator when using the intemal oscillator or grounded when using an
external 460.8 kHz clock signal.

CBIAS Comparator bias current Connection to the external bias resistor. Rgjas should be selected such that
AREF/Rgjas =25uA+5%

CD Carrier detect output Output goes high when a valid input is recognized on RxA. If the received signal
is greater than the threshold specified on CDREF for four cycles of the RxA sig-
nal, the valid input is recognized.

RXAF Analog receive filter output The output of the three pole high pass receive data filter

RxD Digital receive output Signal outputs the digital receive data. When the received signal (RxA) is
1200 Hz, RxD outputs logic high. When the received signal (RxA) is 2200 Hz,
RxD outputs logic low. The HART receive data stream is only active if Carrier
Detect (CD) is high.

TxA Analog transmit output Transmit Data Modulator Output. A trapezoidal shaped waveform with a fre-
quency of 1200 Hz or 2200 Hz corresponding to a data value of 1 or 0 respect-
ively applied to TxD. TxA is active when RTSB is low. TxA equals 0.5 V when
RTSB is high.

XOouUT Oscillator output Output from the intemal oscillator must be connected to an external 460.8 kHz
clock signal or to a parallel mode 460.8 kHz ceramic resonator when using the
internal oscillator.

TEST(12:1) | Factory test Factory test pins; for normal operation, tie these signals as per Tables 6 and 7

VDD Digital power Power for the digital modem circuitry

VDDA Analog supply voltage Power for the analog modem circuitry

VSS Ground Digital ground (and Analog ground in the case of PLCC package)

VSSA Analog ground Analog ground

For more information http://www.chiplon.com
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CLM5191HRTERTF BRI SHhTfR(EREE (HART)
BRI TN IE N EMBI R SRR ERS. AHIRES
ICEBEEEEEBFSNASEIEAHIZE. SRENE
K. EIEEWES. RARSBRIIRAIRSS , WEL1 i
EEF7.

VAHISSEEEI M A TXD IR HUE | FEEL
HiHHTXA QhEERIESZRZFSK ERES., #izE 1"
(mark ) LAI1200HZHIR=EE2EM, H=F
( space)
1200i5%4F,

RS EEEIUM NIRIZW FSKIE S | Bm@isi 28
EHTIER | FEM2IMNIFES: RxD |, #lgdE ; CD,
BRI, EEmERxDA | BWRBRIEHIIES., CD
HHERICWES. WRE 4 NEEEIRE
HIREKEIRES ST 100 mVpp , B AZIESE
S'Z

IIOII

(EFRRERRIINRIETRESEI MBI | IR%as 0iEH
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TxD > C%‘:]’l]::lr\]eca sine | | D | TXA; Csk our
Oscillator Shaper g
RS _>—/ MODULATOR
s, lesiEE
B8 "1" (mark) HSREfM = 1200HZRFET.
BiE "0" (space ) HSESs = 2200HzkFET.
“1" = Mark “0” = Space
1.2kHz 2.2 kHz
/\ ot
ter= 833us tar = 454 us
6. e

LA2200HzRUSMEK 2. ATERRILLEERE

R HEENCOLMBADESHELTIE ,  BhLEfEmark

FspacesiFE 2z [BIYIEAT AR ERR. EHIESRTSB
(iBKAEE ) FEENCO, HRTSBIIBIEEEFARTS , 185!
BT EBHIEIIAZS , ECLM5191HRTAMFRIFIE,
MABRTSBAZBIESH , AHIEIEHELEE , WA
CLM5191HRTA TS,

NCORIE =t R BB R PR AR S.
ZHB G LA RS EHIEREHARTIRFZRIRIR Z
H. B746HTETXAGEIRAImarkflspaces iR ASHE
B, EmarkiiET |, HFIEESR, 1860 V/s, &
spacefiFR T , SEHUEZ SR, = 3300 V/s, HAREF
1.235 VAR , TXAEEX£0.2550.75 VpcHd

FR/EIEIR.

V1xa

“1" = Mark; f,, =1.2 kHz

SR,, = 1860 /s

0 1 2
“0” = Space; fs =2.2 kHz

t(ms)

»
'

\ SR, =3300Vis

0 1 2
E7. EHesmEES |, TXASIH ( mark#ispacesizk )

fRiRRS

FRBRSTERXAINMEZFSKIES | HERXDI A2 R IATE T
55. EsmRTRENIIRE.

%%N%N%%NWNW

Lse ms8

art—f DO o1 D2

SEREE R
IEHARTRLFRE B ERI L1 UARTG , BRI
el , 8NEEREAL , INEBL (F740) MLMELERL. B85
BRE 1200524,
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_Elm Re Rs
TRXAFI RxAF
T [ HART IN
L
|
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Rx Comp Rx HP Filter

ReA R: Cs C2 CJ
e
ERz R,

1.235Vpc

15 MQ

DEMODULATOR hd

E9. B R IIEIRAE NS ST

ISRARE SR R LR RR. BIESTEME, H
{ELU AR TEIRIR FSKIE SRS NI TR TR, BER
BNSERIMAEHARTHER ( BF#E7460.8 kHz
(£1.0%) FFEAN (RxA) AR ) , NEARRIEERR
h12% (161) .

SRS N B
{EHARTEI NS S B PR (I EIRARIS.

I, BIMSSIBERIRE/80-120 mVpp, MNFRZKE!
USSR TILRET , NRERRISHIEE.

IHEFB A MG SRS N ZR TR TRk, ARVERRAYMHE B
KGNSS (CD) kEW , Eitt , RERBARIRXARS
S (821100 mvp-p) HEGRACUFRIENE] , A 88
RxDF=AE R B TEURE.

FILTERED

RYAFI HART IN

Demodulator
Logic 1
Rx Comp
d L AREF <4 1.235Vpc

Carrier Detect CDREF
Counter

DEMODULATOR

15MQ
p——1—

CD Q—

Varer —80mV

Carrier Comp

E10. A RIS St iRkeE

UNERRXAFIEEE{ETFCDREF , ME 10 RIVE KRG
MG ERZ BRI . EUikesm HIEH R IREIE
RFEERE, ERIENIBRIRENEG RIS NS HCD A

ANERRTSBu= B EVIRES & HAITUMES K P EIARH R, RE
RTSBAS , HFEE/NF2.5 msPEKEIT— ELikegmkd , N
COmFAEFAE. —BECDHAIEERS | WRBFEELLLH
PONBXR A BEBRENMICD, =8 WIES/93.33HzAT , IO NESE
BKipEF1200 ms ; HFWIES592200 HZRT , PUMELERKHE
F1.82 ms,

HetRmig
FEEE

CLM5191HRTHRERA M E/fERE , AREFAICDREF, AREFiZ
BRPEERABNERTIER , FERR BENRERA.
SNSRCLMS5191HRTZEVpp = 3.3 VR, #iy{sRONESAk
FYLM285D 1.235 VEIELAE,

CD (fteN) FANEDREHIEFEEMBEZE(CDREF -
AREF) SRHEE. ¥ERES0 mVASEREERGHMITNIEE AR
100 mVp_p.

{REERiEEE

CLM5191HRTZEKIECBIASHIVss Z IAIE R & F iF FE fE
Rbiase (REFRRFIZHINENEEMARMBRERN T (F28y , B
IRE2.5 pA,

BIAS P

AREF lm
>
&

CBIAS

2

Reias

E1l. fREFEH

R EFE R A E R EIERE EAREFFILI T ATUAE

R _ AREF
BIAS = 25 uA

HAREFETF1.235VATHEFAYRE B IRFERE A 500KQ,

R%ea
CLM5191HRTEE—1460.8 kHzfJRTE=E, HATLIR
ERATERERIEREEICLM5191HRT N 2B IR % Se AU RSE SR (i,

For more information http://www.chiplon.com



http://www.chiplon.com

= chiplon®

RIERIRZRRIEIR

RFesITE5460.8 kHzER A MEEIEReE—ET
8. XINFOXOUTZIBJRJLAZER— M ERROIE TR E1E TR
25, E1245H T {E/3460.8 kHz (1%&%) RIFHERIEIRE
RO MR R A ORIt E YRR, FEERISE
PMERBEEUR TiE Rz tEmAIENE. BF . (£H
100 pFE470 pFEEIRHIEEA.

Crystal
Oscillator

! J

XOUT| 4608 kHz | XIN

Cxl ch

T B2 SR

M EBATEIETR

B Re B E(F RN E 1 3FRAY9MEBR460.8  kHzASRT$M
ARSI HES. SfERSMRRTEPEY , CLM5191HRTH
FERERIEED, LAHEESIXOUT , XINZERESVss
B, EBARIEFEER.

Crystal
Oscillator

)\

XOouT
460.8 kHz

—

=
=

E13. SNERRS s =R

S(iBR

EEHNTRES , RESETBS |MIRHFRHERTE , BE|Voo LAIRE
B¥YSTERNEFVppH = 2.5 V, LMRIES e s TERRIE,
WEL4RT , TEAEZBHEREZ S , RESETBNZE/MRIFHEBRF
Htpor = 10 ns,

vDD A

VDDH= 25V4 = —7[— - o=

RESET pin A

—

E teor=10ns
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BNy A U
| DETAILA
=== [E AL CONSTRUCTIONS
|
alos[c |
|
TOP VIEW EXPOSED Cu
| | DETAILB A
Z]ow e S i DETAIL B
‘s_\ 1
CONSTRUCTION

|Q 0.08 | C

NOTE 4 SIDE VIEW PLANE
DETAILA K
D2
*\1%5];:' xagig) !‘_
} 8p | 17
a2x L = | = f
BH—+-tf e
5 | gy
1P [
= L_—’”-—:nx b
0.10®|c[A|B|
of N4 0.05(|C|NOTE 3
BOTTOM VIEW
RECOMMENDED

SOLDERING FOOTPRINT*

5.30 —
32X

E[}]TD%TS-D‘-D-L’—:I_‘Tass
——

|
.5
gso-ef - || s

DIMENSION: MILLIMETERS

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.

MOLD CMPD

NOTES:

1. DIMENSIONS AND TOLERANCING PER
ASME Y14.5M, 1994.

2. CONTROLLING DIMENSION: MILLIMETERS.

3. DIMENSION b APPLIES TO PLATED
TERMINAL AND IS MEASURED BETWEEN
0.15 AND 0.30MM FROM THE TERMINAL TIP.

4. COPLANARITY APPLIES TO THE EXPOSED
PAD AS WELL AS THE TERMINALS.

MILLIMETERS
DIM | MIN | MAX
A | 0.80 [ 1.00
Al | — | 005
A3 0.20 REF
b | 0.18 | 0.30
D 5.00 BSC
D2 | 2.95 | 325
E 5.00 BSC
E2 | 295 | 325
e 0.50 BSC
K [ 020 | —-
L [ 0.30 | 050
L1 | — [ o015
GENERIC
MARKING DIAGRAM*
1 |0
XXXXXXXX
XXXXXXXX
AWLYYWWs=
-

XXXXX = Specific Device Code

A = Assembly Location
WL = Wafer Lot

YY = Year

WW = Work Week

. = Pb-Free Package

(Note: Microdot may be in either loca-

*?Rlns) information is generic. Please refer
to device data sheet for actual part mark-
ing.

Pb-Free indicator, “G” or microdot “ =",
may or may not be present.

For more information http://www.chiplon.com
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D SYMBOL| MIN | NOM | MAX
A | - | — 160
D1 Al [0.05] - | 0.15
24 17 A2 [1.35 [ 1.40] 1.45
”””””””” B [0.30 | 0.37] 0.45
B1 [0.30 | 0.35] 0.40
(a ) C o9 | - |o020
25 —— — 16 C1 |0.09 - 0.16
— - ) 9.00 BSC
= = e
E .
= - —— E1 E El 7.00 BSC
. 0.80 BSC.
— =S L lo.45] 0.60] 0.75
= — X 1.00
32 — —— 9 RT [0.08] — [ 0.20
) @ |1 | = 13
TTo0T. o
PIN 1 INDICATOR 1 8
e
SEE DETAIL A
S At
A2 .,/
A‘lJ
a./ﬂ |~
SEE DETAIL B
R1 RADIUS
B
B1
o O
DETAIL B

DETAIL A

ALL DIMENSIONS IN MM

For more information http://www.chiplon.com
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.048/.042
2 PLCS

PIN 1

IDENTIFIER & ZONE

/

1—11—1171—11—114—1
|
|

|
(A

+

AArriri

| | N || | B |

[ | | || | |
TOP_VIEW

B1

\o

E1

N

/\

Al

B

D2/E2 D2/E2

SIDE VIEW

R .045/.025

BOTTOM VIEW

SEATING PLANE

SYMBOL

MIN

NOM

MAX

A

0.165

0.172

0.180

Al

0.090

0.105

0.120

A2

0.148

0.152

0.156

B

0.013

0.017

0.021

B1

0.026

0.029

0.032

C

0.008

0.010

0.012

D

0.485

0.490

0.495

D1

0.450

0.453

0.456

D2

0.195

0.210

0.215

E

0.485

0.490

0.495

E1

0.450

0.453

0.456

E2

0.195

0.210

0.215

e

0.050 REF.

ALL DIMENSIONS ARE IN INCHES.
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