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Automatic Gain Calibration
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Mode 1: Two single ended transducers
Numbers of sing-around loops, N = 1(single shot) or 2
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Mode 2: Four single ended transducers
Number of sing-around loops, N =n * 4
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Mode 3: Two differential transducers
Number of sing-around loops, N=n * 8§ + 4
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vel (mcu) [m/s], resolution=0.026 mm/s @ L=90.0 mm, LOOPC=20
ma length 100
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IDN20 evaluation meter 9 with conditioner (EN 1434 example)
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DN32 evaluation meter 1 (EN 1434 example)
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DN100 evaluation meter 2 (EN 1434 example)
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Flow velocity error [% of reading]

DN20 evaluation meter 9 with conditioner (EN 1434 example)
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o 80°C
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DN32 evaluation meter 1 (EN 1434 example)

Flow velocity error [% of reading]
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Flow velocity error [% of reading]

DN100 evaluation meter 2 (EN 1434 ¢

xample)
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DN20 evaluation meter 9 @ 18°C with conditioner (EN 1434 example)
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DN32 evaluation meter 1 @ 18°C (EN 1434 example)
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0.7

DN100 evaluation meter 2 (@ 18°C (EN 1434 example)
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D-Flow UFO2 ASIC

-0 to 4 US transducer con.
-28ps single shot resolution
-Low power (bat powered)
-Internal voltage regulators
-Internal state machine

-Temp. sensor interface

3 RTDs, internal temp, ext ain &
battery sensing

-MSP430 compatible core
-5kB SRAM, 32kB flash
-3 WDTs, 5 timers
-64-bit FPU
-2 independent DMAs
-12 GPIOs
UART, SPI, 12C, PWM, Pulse
-RTC

NRESET

DFLOW- Ultra-Sonic-ASIC

VPP

TST
TCK
TDA

Power Domain 0

Startup FSM

12C SL SHIFT '——

{ SPISLSHIFT

H430 System

H430

[“eean

12C SLAVE

SPI }

TXDO
RXDO

UART 0

UART 1

1OMUX

12C MASTER

HXFDXHXHXHXHX DR

—X

TXD1 a3d|| GPIO
33|
RXD1 o H pw
PERIO
H  PUSE |
SCK I |
NSS ol H 25Kx16 RAM
SDO DMA
DI
H ADcTRL 5
SCL o H UctrRe | g
H AccRL F g
SDA :
H__TcTRL <
PWMO
PWM1

o
=
- x © 1O <t M N~ O
| | (! BN
e 3 ee g epge s
x > reoy ¥y oo ¥ <
P
|
RTD IF|[RTD IF| | RTD IF VREG ANA
Current 2/4 wire 2/4 wire | 2 wire
Generator ’—‘
i J [ 1.8V
B I Internal T ‘T —
o, | X —{ VREGIO
Mod. 3 S0V
VREG OSC
ADCTRL N Y

e |

;

HCLK_CNT
S

VREG EXT
3.0V

TX Interface
- — R
MSEQ

VBAT
VDDA
VSSA (NCDB)

VDDD1
VDDD

VSSD (NCDB)
VDD_IO

VSS_IO (NCDB)
VDD_0SC
VSS_0SC (NCDB)

VDD_TX
VSS_TX (NCDB)
MSEQ[3:0]

T. =

Control Logic
!

PTRIﬂ DETECTION
UL CTRL
I
Bandpass
‘ Filter
AG CTRL

TX CTRL

1 4x
TX driver

) Liquid Flow

200mA

digital
MSEQ
driver

|
i

X0
TX1
X2

T

Il

TX3
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CcB
Typical applications il G e wroz Am
-Liquid application (internal excitation) s
L VSS_0SC RTD_6 RT3
-Gas application (external excitation) 5 vopA RTD_S T
-Internal / external filter for US-signal R B Lrj_@@ o
-2, 3 or 4 wire RTDs b vooD RTD_2 ' .
| X vssp RTD_1
-General purpose AIN ' Do
i} | X VSS_Io VSS_RTD RXPU
[ il : — cXC ol
-Measurement modes in HW o e i Chotz % e
Interface » SDA = xr §! ve T é !
-SPI (master / slave) T 5
PWMO/ <P X pwmo ™2 E: 8 mseqz [X] L !
-12C (master /Slave) Interface e X Pwmt 1 ml IMSEQ1 &E_' TPX oxe o Xl
ot Mrsas 1t T B 1
-2 UARTS ol e I N I A Tl = X 0= §
-2 PWMs m HCLKO VOD_TX E_“ ‘J:_IXT %; VDD-TX-G ROUS T [Trea §:
. . —] g Tex g! TXO .—- LIM ©
-Pulse output with adj frequency o L G T £ juseco %—me o] Dre  E
& ;4 LCLKO ves_Tx 1 O? : T £i

mMsEQ3:0] [X] ne. i

JTAG
Interface

»=DqJ TCK BPOP X} {|
_[cBPL CBPH LiM| =
B CBPH

BPON > {| |

D NRESET BPIN
BPIP
D] TXDO/ TXD1
SCK
UARTO/M VDD_IO
Interface {same pin as above) NSS SP'
— e\ D RxDO/RXD1 Soo Interface
XOP
B

S{al]
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Static

- Sleep mode (quiescent current)
- Typical IDLE, microcontrolleron

No temp @ 40mm, 1Hz
- LOOPC=1 21uA
- LOOPC=20 24uA

Frequency @ 40mm, LOOPC=1

- 0.5Hz 15uA
- 1Hz 21uA
- 2Hz 34uA

10uA
6mA

With one PT1000 @ 40mm, 1Hz, LOOPC=1
- Sinc filter, 25uA (14bit resolution, 11bit conv time)
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Features

- Differential measurements

- Absolute measurement

- PT100-PT1000 (-40°C - 190°C)

- 2,3 or4 wire interface

- Adj current 32uA —4mA

- Adj Gain settings (input 1V +- 0.65V at gain=1)
- Internal temperature sensor 0.5
- External voltage input
- Battery voltage sensing

error RT2 [ohm]

—

Performance

- Absolute accuracy 0.2°C 05

- Differential measurement +0.1°C

- On chip sensor +5°C (increase accuracy with
calibration) 1000

RT2 error - Pt1000 example

RT3=1500 ohm (supply, 129.87°C) ¢
RT3=1400 ohm (supply, 103.90°C)
RT3=1200 ohm (supply, 51.95°C)  x
RT3=1000 ohm (supply, 0°C)
DFT spec +/-0.2°C

1100

1200 1300 1400
true resistance [ohm]

1500
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